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This letter throughout its known history 
has represented the unvoiced labial stop 
It corresponds to Semitic (pe)^ Greek 
P r n (P^) rounded form occurs in 
the early Greek inscriptions from the island 
of Thera In the Italic alphabets the form 

J varied strangely The Chalcidic Greek had 

merely f and p Etruscan had and p The Latin alphabet 
shows two forms P and P one clearly taken from the Greek and 
the other probably from the Etruscan The Umbrian alphabet had 
1 a form resembling the ancient Semitic Fahscan had the 
rounded form 7 P Oscan lengthened the second small vertical 
stroke and developed the forn* FI 

The minuscule letter resembles the majuscule the chief differ 
ence being that the loop is brought down to the level of the line 
of writing apd the vertical stroke extended below the hne Thus 
a cursive form of the 6th century was 'jp the uncial form was "p 
the C^rolmgian p In modern hand writing and printing the 
vertical stroke is extended upwards again the loop remaimmg small 
and on a level with the line 

In Eng'hSh and other modem languages the letter is used m 
combination with h in words of Greek ongin to denote the un 
voiced bilabial spirant expressed in other words by the letter ^ 
e g ^ pfulo^ophy phomtmsy (B P C A ) 

PAfEPliBEEG, a ford on the Modcief Saver in the Orange 
Free $ttttey 23 g W of Eunberley was the gceoe of the sur 
li^dw of CrotyfesforcO to the Bntifeh'tajd^* Lotd Robeffe on 
^2^ 1000 WW flie rehef df EhabdAy by Ffmdfa s chvialty, 
QpttaiOa*^ ^cb had been oovenjag Aho retreated 
fiMh ^ RloatfyWdhb 'Ihh 

of Ihe dhJect ihfi? 

si^ihi. ottd Ftep0c4is^-caylfty the exhaustion ^ ‘tiioir hbr|<^ 


Cronje off at Paardeberg An attempt was made on February i8 
to rush his laager by a concentric attack from west south and 
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2 PAARL— PACHOMIUS 


before tlie Boer fire while an opportune raid by General Chns 
tiati De Wet was a contributory cause of their failure Cronjes 
fate was not a\erted but only postponed Attempts to efect his 
relief by renewed attacks on the investing lines from without 
to break the ring which encircl d him after ten days m 
vestme t and bombardment he surrendered on Feb 28 with 4 000 
men (See also South African War ) 

PAARL, a town 36 m by rail E N E of Cape Town situated 
^about 400 ft above sea level on the banks of the Berg nver along 
^TOich it straggles for about 7 miles To the west of the town are 
the Paarl mts to the east is the Drakenstein range In and around 
the town are gardens orange groves and vineyards It is a busy 
agricultural and industrial centre Fruit and tobacco cultivation 
IS increasing Wine brandy wagons and harness are made There 
are several high schools a training college and an industnal msti 
tute In 1921 the population consisted of 6 395 coloured persons ’ 
ij natives 30 Asiatics and 5 760 Ei^opeans By 1931 the latter 
^®!?^^i|icreased to 7 809 Paarl was founded m 1687 

PaBJANICE, a to\vn of Poland in the province of Lodz 
30 m N W of the town of Piotrkow and 10 m S S W from Lodz 
railway station Pop (1931) 45 614 It lies amidst extensive 
forests round the head waters of the Ner which were the hunting 
grounds of the Polish kings It has woollen cloth and paper mills 
and manufactures agricultural implements 

PABNA or Pubna a town and district of British India in 
the Rajshahi division of Bengal The town is situated on the 
nver Ichhamati Pop (1931) 21 904 The district of Pabna has 
an area of 1678 sqm Pop (1931) 1445654 It is bordered 
along Its entire east face by the mam stream of the Brahmaputra 
or Jamuna and along its south west face by the Ranges or Padma 
Apart from the two great bordering rivers it'^is intersected by 
countless water channels so that during the rainv season every 
•“Village is accessible by boat and many by boat only Almost the 
whole area is one green rice field the uniform level being broken 
only by clumps of bamboos and fruit trees which conceal the 
village sites The Chalan Bil on the west qs a marshy area 
once extending over 400 sq m It has been largely filled up by 
silt deposited by the nvers The two staple crops are rice and 
jute 

PACA^ a large heavily built short tailed rodent recognized 
by its spotted fur This rodent (AgouU paca) together with one 
or two other tropical American species represents a genus akin 
to the agoutis and included in the family Dasyproctidae Pacas 
may be* distinguished by their heavier and more compact build 
the longitudinal rows of light spots on the fur the five toed hmd 
feet and the peculiar structure of the skull Their habits are 
similar to those of agoutis In Brazil the flesh is eaten Males 
^ffer from females in the rough outer surface of their cheek 
bones The paca rana (Dtnomys bramckt) from the highlands of 
Peru differs by its well developed tail and the arrangement of the 
spots (See Rodentia ) 

PACATUS DREPANmS, LATINFS (or Latinius) 
one of the Latin panegyrists flourished at the end of the 4th cen 
tmj AO He probably came from Aginnum (Agen) in the south 
of France He was the contemporary and intimate friend of Auso 
nius who describes him as the greatest Latin poet after Virgil 
la A 0 390 be was proconsul of Africa He is the author of an 
eatant speech (ed E Bahrens in Pamgyna laHm 1874 No 
la) delivered in 389 in honour of Theodosius I 
PACCHIA, GIROLAMO DEL (1477-after 1555) Sienese 
iter son of a Croatian camion founder was Dom in Siena 
early Me he visited Florence and Rome, returmng to Siena 
in 1508 His fine altarpiece in the church of S Christoforo reveals 
the influence of Raphael and Fra Bartolommeo He was how 
ever an eclectic and Came more and more under the influence of 
Sodoma In corppany w^h that master and with Beccafumi he 
wnW at the fte^cnes in the oratory of S BemardmC Other 
are in the Oratory of S Catenna in Fontebranda m the 
^^ery and in National Gallery London^ Ip^avmg 
notorion^ company of the Bardottr ho is sui^sed to 
%®ide$non^of that turSedentf ciuli in and 
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PACHECO, FRANCISCO (15^4-1654) Spanish painter 
and art historian was born at Saniucar de Barramtda where he 
was baptized on Nov 3 1564 He went early to Seville whirt 
he hved with his cousin F Pacheco a canon whose hou e was a 
meeting place of the learned and artistic world of iihe town 
Pacheco studied art under Luis rernandez It is not known 
whether he went abroad but he greatly admired Italian art and 
formed a collection of Italian Renaissance driwmgs Later he 
opened an academy which was largely attended Of his pupils the 
most distinguished were Alf Cano and Velazquez who became 
his son m law His early work is hard and cut out after a \isit 
in 1611 to Madrid and Toledo where he met Greco he bteime 
interested in the problem of chiaroscuro Speeimtns ot his work 
are to be seen at Seville m the gallery the um\ersit> ind the 
cathedral The church of St Sebastian at Akali de Guidain 
near Seville contains one of his most import mi works He 
was a successful portraitist and is said to have executed por 
traits Pacheco visited Madrid again m 16 3 m the compm> ot 
Velazquez and stayed there for wo \ears In his liter life he 
devoted himself to writing His treatise on the art of punting 
(Arte de la pintura 1640) is of considerable value for the study 
of Spanish art 

PACKER, MICHAEL (J? 1465-3:493) Gei man punter and 
wood carver His chief work was th great altarpiece m the p insh 
church of St Wolfgang m Upper Austria commissioned by tht 
abbot Benedict E<^gh of Mondsee and executed between 1478-81: 

It IS one of the greatest monuments of the hte German Gothic* 
period The centrepiece is an elaborate wood carving representing 
Christ and Mary with St Wolfgang and St Benedict The wmgs 
two on each side are painted with scenes from the life of Christ 
and of St Wolfgang While the carving is of the late Gothic style 
prevalent m Germany at the time the paintings are mfiutneid oy 
the Italian Renaissance which penetrated into the Tirol from 
Verona The figures are plastic the composition clear and mom 
mental 

Other works by the master are The altarpiece (wood carving) 
m the church of Gnes near Bozen (1471) the high alUr for the 
church of St Francis in Salzburg begun m 1484 and left 
completed and the altarpiece of the cathedral at Bnxen repre 
seating the fathers of the Church panels of which ate in the 
Mumch and Augsburg galleries 

See O Doenng Michael Packer (Munchen 1913) 

PACHMANN, VLADIMIR DE(i 84 B-i 933 ) pamst was 

born on July 27 1848 at Odessa Russia where his father wm 
a professor at the university His first musical instruction was on 
the violin at the age of six and it Vas not till he was ten that he 
began the senous study of the piano under Bachs at Vienna He 
made his first appearance in Russia m 1869 but afterwards with 
drew from the platform and continued bis studies for a number 
of years then reappeanng he obtained at once universal recogm 
tion as one of the most remarkable executants of the day As an 
interpreter of Chopin m particular he always excelled while his 
amusing platform mannerisms and eccentricities taking the shape 
of audible comments on the music comic gestures and so on 
added to his popularity He died Jan 7 1933 

PACHOMIUS, ST (292-346) Egyptian monk the founder 
of Christian cenobitical Me was born probably in 293 at Esna 
m Upper Egypt of heathen parents He served as a conscript 
m one of Constantme s campaigns and on his return became a 
Chnstian (314) he at once went to hve an eremitical life near 
Dendera by the Nile putting himself under tie guidance of an 
aged hermit After three or four years he wa$ caBed (by m 
angel says the legend) to estabhsh a monastery of cenotetes or 
monks Imng m common (See Monasticiem:* § 4 ) Paciwitb# 
spept his Me m organizing and directing tie great orte he W ^ 
created wiich at iis deati mduded hihe moaasttnOs wfttb lomt } 
three tiomand moiflcs and a nunnay lie or^ Wii ^11# I 
Tabennesmt^ from Tabenmd nm tie miM of % ) 

monastery Athanas^Ol wa§ ten ^ ffited III 1 p 
mmyc 330 md Hte tie date of mm § p ’ 



PACHUCA— PACIFIC, 

bitisme pakhomten (1898) There have been differences of opinion 
m regard to the dates those ^iven above are Ladeuze s now commonly 
accepted Tme priority of the Greek Life of Pachomius over the 
Coptic iijay be said to be established the historical character and 
value of tl^s life are now fully recognized A good analysis of all the 
hteratuie is supplied in Herzogs Realencyklopadze (ed 3) See also 
W E Crum Theological Texts from Coptic papyn {igis) 

* FACHUCA5 a city of Mexico and capital of the State of 
Hidalgo 55 m direct and 68 m by rail north north east of the city 
of Mexico Pop (1921) 40 802 Pachuca s railway connections in 
elude the Mexican the Hidalgo and the Mexican Oriental The 
town stands in a valley of an inland range of the Sierra Madre 
Oriental at an elevation over 8 000 ft above the sea and in the 
midst of several very rich mineral districts — Atatonilco el Chico 
Capula Potosi Real del Monte Santa Rosa and Tepenene It is 
said that some of these silver mines were kno'v^n to the Indians 
before the discovery of Amenca It was here that Bartolome de 
Medina discovered the patio process of reducing silver ores 
with quicksilver in 1557 and his old hacienda de heneficio is still 
to be seen Pachuca was founded in 1504 some time after the 
mines were discovered The city has some fine modern edifices 
among which are the palace of justice a scientific and literary in 
stitute (now a university) a school of mines and metallurgy 
founded m 1877 a meteorological obseiwatory and a pubhc library 
Mining is the chief occupation Eiectnc power is derived from 
the Regia Falls m the vicinity The citys industrial estabhsh 
^ents include smelting works and a large number of reduction 
works including some of the most important metallurgical works 
in the republic 

PACHYDERMATA, a term often apphed to thick skinned 
animals such as the rhinoceros elephant and hippopotamus The 
ammals included by it have no close affinities 

PACIFIC, COMMAND OF THE The development of 
the strategic situation in the Pacific ocean as it now exists may 
be said to have begun in 1894 when a victorious Japan elimmated 
the Chinese navy as a serious factoi m the balance of sea power 
Three European sovereignties then proceeded to establish bases m 
the Far East Russia at Port Arthur Gennany at Tsingtao the 
naval fortress of Kiaochow on Shantung and Great Britain at 
Weihaiwei During this period the most serious rivalry lay be 
tween Russia and Japan each intent upon the control of Korea 
and in 1904-05 the issue was resolved by a war in which Japan 
eliminated the Russian navy m the Far East as completely as the 
Chinese navy had been ehminated ten years before Japan was 
left in undisputed mastery of Asiatic waters from Kamchatka in 
the north to the Philippine arcjpipelago in the south 

In 1902 Great Britain concluded an alhance with Japan and so 
safeguarded her interests in the Far East The British force on 
the China station was reduced therefore to a mere ermser squad 
ron While Germany continued to fortify Tsingtao as a refuge 
for her small Asiatic fleet it was clear that her forces whether 
on land or sea did not matenally affect Japan s supremacy in 
armaments At Manila in the Philippines the United States kept 
a few secondary ships of war but took no steps to develop the 
naval resources of this fine harbour Guam an American island 
of the Mananas group lying i 500 m to the east of the Phihp- 
pines ranked only as a fuel station though its position invest^ 
it with uniciue strategic value 

This situation continued substantially unchanged from the 
year 1905 when the Treaty of Portsmouth was signed between 
Russia and Japan and the outbreak of the World War m 1914 
The Far East^ seas^ which had long been the arena of con 
fi^ctmg claims to supremacy had now passed definitely and as it 
semed^ penuanentljr iind«r tfie control of a single Power Sub 
sequent events have tended to consohdate the strategic predoini 
nanee of the Japanese enpre The conquest of Tsmgtao epxly in 
the World War ehnunated the only German stronghold in the 
Pacific Bomwtio ckmvTd^lOm in Rusna by apparently reduraig 
naval forc« of that SWo to impotence^ have rmdered stifi 
mmre pogiert of Yindrvostdh ngam heemrnuf the 
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COMMAND OF THE 3 

action Modern fighting ships have a narrow radius of action 
dimensioned by their relatively meagre fuel capacity In time 
of war individual ermsers may roam the sea for weeks even for 
months at a stretch replenishing their bunkers as opportunity 
offers This however is not possible for an organised fiept-'-Mr 
tended by the smaller craft which are essential as wateb'^ogs to 
the heavy ships From experience gamed m the World War it is 
estimated that a battle fleet with its proper complement of ancil 
lary units can remain at sea under war conditions not longer thagu 
four days To be within reach of attack the objective must not 
be farther away than two days travel at ordinary speed To all 
intents a battle fleet within the war zone is restricted to a cruise 
of 96 hours 

These essential facts demonstrate the intimate relation between 
strategy and geography In the vast expasnse of the Pacific ocean 
every problem of naval strategy involves the question of base 
facilities and the broad coit^deration to be faced is that m con^^ 
sequence of recent international negotiations the number 
tential naval bases m the Pacific has been substantially increased 
with the result that squadrons if not whole fleets may henceforth 
be able to operate in waters which formerly lay beyond their 
reach It is true that a great many of these islands are mere 
atolls affording little or no shelter for large vessels and lacking 
even the most rudimentary naval resources An important part 
was played m the South Atlantic operations of the British fleet 
during the World War by the remote coaling base at Abrolhos 
Rocks off the Brazil coast 

Hence the direct bearing of the Treaty of Versailles on the 
naval problems of the Pacific Under that treaty the former 
German islands n#rth of the Equator passed into the custody of 
Japan while those south of the Equator were transferred to the 
British empire As an element in naval strategy these islands 
possess an immense potential importance Since 1919 Japan haS 
exercised mandatory powers over several island groups situated 
far out in the Pacific Strategically her most important acqmsi 
tions are the Pelelfu islands (500 m east of the Philippines)^ the 
Carolines the Marianas islands excepting Guam which is Amen 
can temtory and the Marshall group these latter being some 
I /oo m to the southwest of Hawaii Light naval vessels air 
craft and submarines judiciously distributed among the islands 
named would repnesent a serious menace to a hostile force ad 
vancmg towards Japan from the east 

It is thus essential to note that under the mandate of the League 
of Nations the use of these islands for warlike purposes and their 
fortification are forbidden Of equal significance have been the 
results of the Washington Conference (qv) The covenants 
there arrived at in 1922 not only reduced the battle fleets of the 
leading naval Powers according to a definite schedule but they* 
deal also with naval bases and have in some degree nullified the 
effect of the terntonal changes in the Pacific for which the Ver 
sallies Treaty was responsible Under the Washington Treaty 
the British empire the United States anfi Japan agreed to mam 
tarn the statm quo as to fortifications and naval bases in a series 
of highly important strategic positions m the Pacific The United 
States for example is pledged not to improve m any way the 
shore defences or naval works m the Pbihppines Guam or the 
Aleutian islands Japan accepts the hke Ubhgation in regard to 
the Bonin islands Formosa and other insular possessions while 
the British empire is debarred from adding to the naval resources 
of Hongkong 

The Hawanan islands are also exempted though they are mo m 

than 2 000 m from the American mainland Their position maka^ 
them invaluable as the pivoting centre of a fleet chained with 
the task of defending not only the western seaboard of the United 
States but the outlpng temtones of Alaska and Samoa 
The zone of agreement demarcated at the Washington Confer 
ence begms east of the meridian of ifo E long ^gapore lies 
just outside this hmit and is thus not $ub|eot to the pledges 
- agamst fortification utahsed as a npval harhour in 
^iteapore^hsa been soteth^ ba» of the 
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in Great Bntam successive Governments Conservative and ] 
Labour taking different views Tlie new dockyard was begun in ! 
1924- 5 and was advocated on grounds mainly if not entirely 
defensive The contention is that Singapore is regarded by Aus 
New Zealand as the United States regards Hawaii 
A navd station at Singapore would be an indirect but none the 
Lss effectual deterrent to plans if they should ever be considered 
lor the invasion of Australia or New Zealand The susceptibih 
«-4^es of these Dominions have been aroused somewhat by the non 
renewal of the Anglo Japanese Alhance 
Since the Washington Conference competition in battleships 
ha been abated But additional attention has been directed to 
cruisers of which Japan has constructed a powerful contingent 
The range of action of cruisers has become a factor on which 
evperts lay great emphans By Great Bntam with hei numerous 
coaling stations and her interest in confined waters like the Medi 
-^...jOTanean small cruisers are held be most useful But the 
States surveying an ocean like the Pacific which extends 
from the Arctic to the Antarctic regions and has a breadth as 
great as 10 000 m and covers nearly one half of the surface of 
the earth is anxious for cruisers of the largest size that is 
10000 tons The Panama canal has enabled the United States to 
operate her fleet in two oceans the Atlantic and the Pacific and 
it IS to the Pacific ocean in particular that she has devoted her 
naval developments The fleets of the United States and Japan m 
the Pacific have become therefore the major determinants of 
the strategic situation But m the mam these imposing forces 
are dependent on shore communications which shores are separ 
ated by thousands of miles Even Hawaii and Singapore are 
outside of a fighting radius that would include, Japan No single 
Power or group of Powers therefore has achieved an absolute 
control of this vast area of sea Up to the present the Latin 
imerican Republics bordering on the Pacific for instance Chile 
and Peru have not organized naval forces that seriously affect 
the situation (See Singapore Washington Conference etc ) 
BmiaoGRAPHY — World Peace Foundation J pan America and 
the Great War in ^ Leagtte of Nations vol 1 No 8 (1918) and 
China the United States and the War Chino Japanese Negotiations 
Shantung and Its States vol 11 special number (1919) 

G H Scholefield The Paafic Past and Future (1919) A Bullard 
A B € s of Dtsatimment and Paafic Problems (1921) K C 
Bywater Seor-Power m the Paafic (1921) N (Jolovin Problems of 
the Paafic m the Twentieth Century (translated 1922) A J Toynbee 
Survey of International Afimrs igso-ss pp 418-509 (1925) H G 
Miller The Isthmian Highway (1929) 

PACIFIC BLOCKADE, a method of coercion short of 
war exercised by a great Power for the purpose of bringing pres 
sure to bear on a weaker state That it is an act of violence and 
therefore in the nature of war is undeniable In this respect it 
IS an act of war and may be so regarded by a power strong enough 
to resist On the other hand the object and justification of a 
pacific blockade being to avoid war with the state against which 
the operation is carried on nghts of war cannot consistently be 
eixetcised against ships belonging to other states than those con 
cemed And yet if neutrals were not to he affected by it the 
coercive etfect of such a blockade might be completely lost Re 
cent iMctice has been to htmt interference to the extent barely 
necessary to carry out the purpose of the blockading powers 
'l^e earliest recorded insiance of pacific blockade is the Anglo 
Swedish blockade of Norwegian ports in 1814 This was succeed- 
ed the intervention of I^raiice England and Russia U Turkish 
^ in 18:27, and m 1837 by Great Bntam agamst New 
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Declaration of Pans 1856 Moreover %e French Government 
could only interfere with neutral vessels violating the blockade 
if there was a state of war If a state of war existed Britain as 
a neutral was bound to close her coaling stations to belligerents 
The British Government held that m the circumstances France 
was waging war and not entitled to combine the rights of ptact 
and warfare for her own benefit Since then pacific blockades ha'^A- 
only been exercised by the great Powers as a joint measure ni 
their common interest which has also been that of peace and m 
this respect the term is taking a new significance in accordance 
with the ordinary sense of the word pacific The pendty for 
breach of pacific blockade by neutrals is detention or sequestra 
tion In no event may ships be confiscated 
By the Hague Convention (II 1907) respecting the employ 
ment of force for the recovery of contract debts the contracting 
powers agree not to have recourse to armed force for the rt 
covery of contract debts claimed from the government of one 
country by the government of another country as being due to 
Its nationals unless the debtor state refuses or neglects to 
reply to an offer of arbitration or after accepting the otftr prt 
vents any compromts from being agreed on or after the arbitra 
tion fails to submit to the award (Art i) Though this does 
not affect pacific blockades m principle it supersedes them in 
practice by a new procedure for some of the cases in which they 
have hitherto been employed (T B H H L B ) 

PACIFIC HIGHWAY^ an American highway running along, 
the western border of the United States from Vancouver Canada 
to the Mexican boundary line south of San Diego Caiif about 
I 675 m long It is paved or hard the entire distance The sea 
or mountains are within view of the highway from end to end 
It passes Mt Rainier Crater lake and the Mt Lassen vokanc 
PACIFIC ISLANDS (OCEANIA) The Paafic islands 
also sometimes spoken of collectively as Oceania or even Oceamca 
may from a geographical point of view be described as including 
all the almost innumerable oceanic ’ islands as distinguished 
from the coastal archipelagoes adjoining the shores which 
more or less surround the Pacific Ocean t e those which obviously 
pertain physically to the coasts of Australia with its Terntory of 
Papua and those of New Zealand and the shores of America on 
the east and again on the west of this great ocean 
No entirely satisfactory classification of these islands seems to 
have been suggested The one most commonly put forward is to 
treat them as divisible in accordance with the native races found 
m occupation at the time when Europeans first entered this area 
into the three areas of PolynesKi Melanesia and Micronesia 
Pol3mesia (Gr 7roX(/s, many and vrims^ island) being the eastern 
part of the area embracing Hawau the Ellice Phoemx Union 
Mamhiki and Marquesas groups the Cook Society Tubuai and 
Tuamotu groups and many other lesser islands Melanesia (Gr 
/leXas black and vr^aos island) being the area in the western 
and south central area embracing in some snterpretations New 
Gmnea and the Lomsiade islands and in addition the Solotnon, 
Santa Cruz New Hebrides New Caledaua and the Loyalty 
islands the Fijian islands and the intervening groups Micronesia 
(Gr /iLXpdr, small and I'ljcros island) the third and imallMl of 
the divisions lying north and somewhat east of and 

embracing the Mananas Palau (Pelew) Caroline Marshal iod 
Gilbert islands 
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PACIFIC ISLANDS 


IS formed of basic volcanic material The Palau islands have a 
volcanic fcfendation on which rests a fossiliferous limestone that 
IS more«or less crystalline Malakai in this archipelago reaches a 
height of over i 600 feet and syenitic pebbles occur e\ en on this 
high ground The island chains above discussed have been thought 
lay Suess to mark the limit of the continental mass of Asia in 
which case they may be said to mark the ed e of the easternmost 
of a series of steps the edges of which may be indicated by the 
Ryukyu Corea and the Khingan Mts Beyond the Ogasawara 
Jima»Palau zone to the east is one of the world s chief lines of 
sea deeps 4 000 fathoms being much exceeded over long distances 

Western Pactfic Arcs Introductory — ^From the south east of 
the Marianas another zone of deep water extends north eastwards 
to the west north west end of the Hawaiian chain beyond which 
again is another great deep From the east south east end of the 
Hawaiian chain another zone of deeps extends south south west 
wards to the vicinity of East Cape New Zealand with a south 
eastward extension east of Chatham island iqv) The expanse 
of ocean extending south westwards between the two deep zones 
Mananas Hawaii and New Zealand Hawaii is marked by islands 
set m arcs These arcs are rather a senes of overlapping sub 
parallel lines than strictly continuous curves Arcs of the western 
Pacific farther and farther away from Australia show less and 
less traces of continental land and mountain folding and volcamc 
lines usually with atolls are all that remain The western Pacific 
#arcs have been thought to be in relation with those of both New 
Guinea and New Zealand 

Western Pacific Arcs 1 New Gmnea New Caledoma — This 
arc may be traced through the Louisiade islands a prolongation of 
south east New Guinea New Caledonia with the Loyalty islands 
nelir by and Norfolk island perhaps to north west New Zealand 
New Caledonia has a band of Archaean and Palaeozoic rocks 
running almost the whole length of the island from north west to 
south east while what are probably Eocene beds fringe the south 
west coast Much of the old rock is slate or schist with serpen 
tine granitic and basic volcanic intrusions The slates are inter 
bedded with hmestones containing fossil brachiopods referred to 
the Trias There are evidences of submergence and a wide 
lagoon barrier reef There is a general geological resemblance 
between New Caledoma and New Zealand The mam mineral 
veins are of nickel (garmente) in the eastern pendotite dikes The 
Eocene rocks disappear in places beneath the older ones thus 
demonstrating overfolding the direction of which may have been 
south westwards There is thus no doubt that here is a remnant 
of a folded mountain chain €ome of the fossils found m New 
Caledoma are northern forms 

Western Pacific Arcs H New Brttam Archphgo New 
Hebrides — ^This is traceable especially through New Ireland the 
Solomons and Santa Cruz to the New Hebrides 

New Ireland possesses porphynes dionte some dark calcareous 
rock and some grey rather crystalhne limestone reaching nearly 
a 500 feet above the sea The south of New Ireland is voloamc 
but to the north sedimentary rocks rest on an ancient mass which 
IS scarped towarcte the south west and probably represents the 
most easterly of the New Guinea folds The other islands of the 
New Bntaa group^ as well as the Admiralty islands are volcanic 
with recent coral The features of New Irelandi including the gmy 
limestone are contour along the chain to the New HetnadeSi and 
the limestone contammg Mkynckonella sp is thought to be 
Mesozoic Several aotrve volcanoes occur at what appear to be 
breate m the dlpain whtch may be consrdved a fragment of a 
Former statements to »aent rocks m the New 
Heh»des not hem confirmed 
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graphite gold m small quantities and specular iron sand W M 
Davis has made a special study of the coral reefs of Fiji and 
thinks that they are formed by the method inferred by Darwin 
He also notes that on the south west side of Viti Levu and on 
the south side of Vanua Levu there are raised reefs and Jr giTTg 
reefs but no barrier reefs off shore while on the north ard north 
west sides of the island there are ofi shore barrier reefs but no 
raised reefs The Ellice Gilbert and Marshall islands north of 
Fiji are volcanic with coral atolls The politically famous Naur**- 
island (Pleasant island) lies south west of the Marshall group 
The Carohnes west of the Marshalls include several small chains 
not quite parallel to the mam direction of the whole arc it has 
been surmised that they are built upon a deeply foundered fold 
system 

Western Pacific Arcs IV New Zealand Tonga — ^The Ruahine 
chain of New Zealand is a Sj^eme of fold mountains with a palae 
ozoic axis parallel to the east coast of North island New Zeakpi— ^ 
To the west of it lies a volcamc zone including the pea^ of 
Ruapehu and Tonganro Lake Taupo Rotorua and the bay of 
Plenty with the volcano of White island The line is continued 
north along the Kermadec to the Tonga islands The western 
side of the Tonga chain is highly volcamc Hongu tonga and 
Hongu hapai appear to be fragments of a single crater and Toqua 
Kao Late Metis Amargua and Falcon islands are also purely 
volcanic the rock is basic Tonumeia and the Nomuka group 
(Mango Nomuka iki etc ) have coral limestone over submarine 
\olcamc deposits of tuffs penetrated by basic volcamc dikes The 
Vavau group Tongatabu and Hapai do not show a volcanic sub 
stratum Metis and Falcon islands are usually submerged 

Samoa TokelaM Is Phoenix Is — 'The fourth arc just discussed 
IS bounded by a long sea deep which however has its continuity 
broken just where certain Polynesian island chains cut it nortji 
of the Tonga islands The chief of these is the Samoan group but 
the Tokelau (Union) islands and apparently the Phoenix islands 
may be mentionecj^ here 

The Samoan chain shows vulcamcity oldest in the east where 
the crateis have disappeared less old m the centre where they 
form peaks and obviously very recent in the west 

The Eastern Polynesian Chains orientated west north west to 
east south east have as a foundation a plateau submerged beneath 
700-800 fathoms ®f water on the east side of the zone of great 
depths The island chains diminish and disappear south-eastwards 
and here the ocean becomes 2 000 fathoms deep and more The 
Austral and Cook islands are the most south westerly chain The 
Society islands (Tahiti) form the middle one and include some 
atolls but are mainly a basic volcanic group Tahiti itself ringed 
by strong* chffs with much evidence of submergence hm a dis^ 
continuous bamer reef off shore Here the submergence is older" 
than m the Marquesas and the embayed valleys are filled with 
alluvium Though all volcamc activity has now ceased remmns 
of plants and animals now hvmg in the islands are found be 
neath some of the lava flows so vulcamcity is recent The north 
easterly chain is that of the Tuamotn or Low Archipelago m 
winch Makatea (Metis) reaches a height of some feet Most 
of the islands are atolls winch Agassiz tbor^ht were buit m 
denuded summits of Tertiary limestone j:ufc at shout sea lef el 
The Manahiki islands farther north west may be rdisted to the 
Tuamotu 
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6 PACIFIC 

Oenetal Physical Geography — ^Volcanic islands commonly ^ 
ailed high islands are widely distnbuted throughout the area of 
Oceania except m the extreme eastern parts where low islands 
coralline aioils are much more indeed extraordinanly frequent 
rKe'^h^h islands of the Marquesas and the Society (Tahitian) 
groups are types of extinct \olcanic islands In the long chain 
of the Solomon islands m the New Hebndes m the Tono^an group 
there are still active volcanoes and Hawaii contams the cele 
■"^rated active crater of kilauea In many other places at which 
only tradition tells of eruption it would hardly be safe to assume 
that activity might not a am burst out Submarine \ents some 
times break out the most remarkable instance of this is that of 
the so called Falcon island (lat 20 19 S long 175 25 W) 
m the Ton<^an group In the Pacific Islands Ptlot vol 11 it is 
recorded that thi& was first seen as a breaking reef from H M S 
Falcon in 1865 from the positiosuif this reef smoke was seen 
by HMS Sappho in 1877 in October 1885 the reef 
w eported to have taken on the form of an island four years 
later this island was actually surveyed by H M S Egena and 
found to be i\ miles long north and south one mile wide wedge 
shaped the highest part 1 53 feet above sea level being at the 
south end It was formed of loose volcanic ashes and cinders 
which material was constantly shppmg down as the action of the 
sea undermined the coast By 1885 two thirds of the island had 
disappeared and by April 1894 nothing was to be seen where 
Falcon island had been but a low streak of black rock invisible 
at night But m December of the same year renewed volcanic 
action had formed a new crater with the result that the island 
was then fifty feet high three miles long and one and a half miles 
broad the surface being still quite hot In 1895 the island had 
again disappeared its place occupied by a shoal about a hundred 
\ards m extent breaking heavily In April 1900 the shoal which 
had been the island was showing about nine feet above water at 
Its northern end In 1905 as the present writer can testify the 
shoal was baiely more than a waste and m 15^3 it was ofiScially 
leponed as non est In 1926 or 1927 the island or rather the 
shoal again appeared but is said to have disappeared again 

Coral Formations — Coral reefs hke volcanoes are dealt with 
under special articles but here it must be noted that coral in 
one or other of its several forms is present not everywhere but 
more abundanth than in an} othei ocean in the Pacific island 
area more e‘=^pecnllv 111 the eastern portion of that area The 
main t\pe forms m which it appears are as follows atoUs te 
rings of coial surrounding a central lagoon barrier reefs t e such 
IS front a coast ime or encircle an island or group of islands 
lea\ang a more or less deep channel between it and the shore 
^and f ringing reefs t e such as are extensions of the shore gen 
erally for a short hut sometimes for a more considerable distance 
and not separated from the shore by any deep water channel 

As to the atolls it must be added that often one or more or 
even many of the highest parts of these may be more or less 
raised higher than the general sea level of the ring so that from 
a distance these higher parts especially after vegetation has been 
attracted to them may appear from a little distance as distmct 
islands and m many cases have been so reported and named 

In other cases agai^a what must originally have been atolls 
have been raised sometimes more than once and have thus be 
come what have been called elevated coral islands a good 
► ttample of this is the island of Mare of the Loyalty group where 
there is evidence of three such elevations so that three former 
******^ appear as distmct low cliffs separated from the sea by low 
and level coast tracts 

Flora -—In any general consideration of the flora of the islands 
It IS necessary to distinguish between the nch vegetation of the 
fertile volcanic islands and the scanty vegetation of the low coral 
islands especially of the atolls often only here and there raised 
slightly above sea level Of the plants not purposely brought in 
hff hitnan agency most must have been introduced by the wind 
or* hf ocean currents or by migratory birds, from one or other 
of the shores surrounding the ocean The &rge but buoyant fruits 
of the coco-nut palm and of the sote^ pine (Pandanus)^ ocean 
/ bomej l^«nd Wofhold on the coral rock bamy raised oter sea 


ISLANDS 

level and became the predominant vegetation oi the low lands 
doubtless the fact that both were found to otftr ii impoitant 
food supply for vegetarian natives led to Ihcu being e\len i\cl} 
planted by human beings in rather more inland parts ardi^tn as 
in some of the New Hebndes far up on the hillsides On Ihi 
other hand the wind borne spores of mosses and ferns the winded 
seeds of many shrubs and trees and the bird eaincd cumpara 
tively large fiuits of many other plants found f i\ouiabit homes 
in the higher volcanic islands especially on the most westw rd 
slopes with the result that 111 time many slopes ha\e aecuirtd 
typical intertropicai ram forests It need hardly be said that 
there is no hard and fast line between the coastal and On moun 
tain vegetation of the high islands which are more or less t united 
by level coastal tracts an instructive study of the merging of 
coastal and mountain vegetation is found m Lilian Gibbs 
Montane Flora of Fiji (Lznn Soc Jomt Botany \xxi\ 1909) 

Marvellously beautiful as this original vegetation ot the islinds 
IS It must not be overlooked that the profusion of fruits flower 
and beautiful leaves now to be seen in the inhabited pirts of tiu 
islands has not been brought about by natural me ms The n iti\ es 
in their early migrations certainly earned with them not only food 
and other plants useful to them but also plai ts vilued bv them 
for ornament that is to say they grew them round their houses 
and used the flowers and leaves — especiail} such as art scented — 
lavishly m dressing themselves for their ceremonies Still more 
I have Europeans since their anival m the islands been lesponsible 
; for the introduction of non native plants both us^eful ind orin 
mental a good illustration of this xs to be found m the late 
J H Maidon s paper on the Flora of Norfolk Island {Proc Imn 
Soc of N ew South W ales Vol xxvin pp 69 -*78:) U903]) m 
which is showm the extent to which the abundmt natuial vegeia 
tion of that island as seen by Captain Cook the earliest Luropcan 
visitor and by other early visitors has been almost smothered 
by the useful and ornamental plants introduced during the first 
half of the last century from Australia 

Fauna — ^The indigenous land fauna is exceedingly poor m 
mammals which are mainly represented by rats and bats The 
pigs so much treasured by the natives of the Solomon and New 
Hebrides islands were supposed to have been introduced by Cap 
tain Cook but it now seems more probable that they are dcseendc d 
from a Papuan form brought by the Melanesims m their south 
ward migration into the Pacific Cattle and horses when hr t 
introduced — certainly by the early navigatois — setmed not to 
thn\e under domestic conditions but when as has happemd m 
some of the larger and more mom tamous island they ran wild 
they mcreased lapidly and more recentl} when suitable fodder 
plants were introduced for then benefit they baee thrnen greifly 
even in a domestic state 

Birds are much more numerous than mammals among the most 
important kinds being pigeons and doves especially the fruit 
eating pigeons responsible as these doubtless haae been for the 
distnbution of the fruits from which many of the island plants 
have origmated Birds of specialised form occur m several 
of the island groups Megapodes in the Solomon islands the 
New Hebndes Samoa and Tonga as also m the Carolines and the 
Mananas The remarkable Didunculus occurs m Samoa and 
after the introduction of cats and rats which preyed upon it wts 
compelled to change its habits from hvmg on the ground to 
hvmg in trees 

Insect life has been said to be fairly abundant but unequally 
distnbuted throughout the islands as a m Uter of fact except in 
the Solomon and Hawaiian islands and more recently in the 
Fijian group where the subject has been more particularly stud 
led little more than a general knowledge of the insect fauna u 
available 

The manne fauna of the area is much richer than that of the 
land Fish are very abundant especially m the lagoons Of 
atolls and form an important article of food for the whP 

are generaEy expert fishermen The gorgeous colour bf mmf dt 
the species of fish is noticeable as also fee fad that Hi |e# 
of Certain species of fish 1$ poisonous at Certain «toaha of tM 
year, but not at othe- times Turtle^re alto abundant 

m 
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marine mammals the dugong occurs in the northern parts of the 
area and inhales traverse the waters of the area at certain seasons 
of the year In considering the marine fauna the remarkable 
palolo 6r halolo should be mentioned This annelid propagates 
Its kind by rising to the surface of the sea and dividing itself 
but this happens only in certain places chiefly in the Fijian and 
Samoan groups and on just two days m each year the dates of 
which can be accurately predicted As both the annelid and the 
fish which gather to prey on it are appreciated by the natn es as 
a specially delicate article of food the occasions of the appearance 
of tHe halolo are re^^arded as very important festivals 
For an account of the inhabitants and their social life see arti 
cles on Polynesia Melanesia and Micronesia as well as the 
separate articles on a few larger island groups eg Fiji 
The subsequent sections of this article deal with the island j 
groups in greater detail and in the order in which they have been 
already mentioned 

ISLANDS OF THE ASIATIC CONTINENTAL EDGE 

Ihe Ogasawara Jtma (Bomn islands) are the sub3ect of a spe 
ciai article 

The Mananas (Manannes or Ladrones) are situated m about 
12 to 21 N and 145 E and with the exception of the island 
of Guam (the largest of the group) belonging to U S A and the 
subject of a separate article are administered under mandate by 
^ Japan They fall into two groups — a northern of ten mainly vol 
came islands of which only four (Agrigan Anatahan Alamagan 
and Pagan) are inhabited and a southern of h\ e mainly coralline 
hmestone islands (Rota Guam Aguijan Timan and Sa5qDan) all 
mh ibited save Aguijan The total area (excluding Guam) is about 
415 sqm the Japanese pop 19835 m 1930 the natives mostly 
descendants of the Tagal immigrants from the Philippines 
number 49 695 They were discovered by Magellan in 1521 and 
his crew called them Islas de los Ladrones (Islands of the 
Thieves) They received the name Las Marmnas m 1668 in hon 
our of Maria Anna of Austria widow of Phihp IV of Spam They 
were sold by Spam to Germany m 1899 the war of 

X 9 14-18 passed under Japanese mandate 
In the northern volcanic group an extreme elevation of about 
/oo ft IS reached and there aie craters showing signs of activity 
The southern islands are of slight elevation The climate is damp 
and the heat not as intense as in the Phihppmes Variations of 
temperature are not great All the islands except Firallon de 
Medinilla and Uraccas or Maug (in the northern gtoup) aie more 
or less densely wooded and th^ vegetation is tropical and luxun 
ant much resembling that of the Carohnes and also of the Philip 
pines whence many species of plants have been introduced On 
most of the islands there is a plentiful supply of water The 
fauna likewise is similar to that of the Carolines and certain 
species are indigenous to both regions Swine and oxen run wild 
The former were known to the early inhabitants while the latter 
with most other domestic animals were introduced by the Span 
lards Coco nuts and areca palms yams sweet potatoes mamoc 
coffee cocoa sugar cotton tobacco and mother of pearl are the 
chief products and copra is the principal export 
The Island of Yap (iat 9 35 N long 138 15 E ) (pop 
c 7 000) IS an important cable station and the subject of a special 
article 

The Palau (Pelew) islands are a group of twenty six islands 
lying between 2 35 and 9 N and 130 4 and 134 40 E under 
Japanese mandate The largest islands are Babeitop (Babelthuap 
Baobeltaob etc ) Uruktapi (Urukthopel) Korror Angaur Pelelm 
and Eilmalk (Irakong) The total area is 175 sdm and the 
population IS 9 743 (6 07a natives) The islands he within a 
coral bamer reef and in the south the islands are of coral but 
in the north of volcanic rock They are well wooded and the 
cknate is sub tropical and the water supply good A few rats and 
bats represent the indigenous mammals birds are numerous and 
the sea is rich m fish and molluscs The islands were sghted in 
3:543 by Ruy Lope^ d§ Villalobos who named them the Arrecifos 
The origin of the name Islas FaJaos is doubtful The islands were 
bought by Gmnany from Spam m 1899 administered from 


Yap After the World War they passed under Japanese mandate 
Further reference is made to Yap and the Palau islands in con 
nection with the Caroline islands below 

THE WESTERN PACIFIC ARCS 

First Arc — ^The first arc comprises the Louisiade islanSs New 
Caledonia the Loyalty islands and Norfolk island 

The Louistade Group form a chain extending south eastward 
from the easternmost promontory of New Guinea {qv) and are 
included m the Australian territory of Papua (British New 
Guinea) The islands number over 80 and are interspersed with 
reefs They are rich in tropical forest products and gold is ob 
tamed on the chief island Tagula or South east island (area 380 
sq m ) and on Misima or St Aignan The natives are Papuans 
The islands were probably observed by Torres in 1606 but were 
named by de Bougainville m i /68 after Louis XV 

New Caledonia a deper/fency of France is situated between 
o I and 2 26 S and 164 and 167 40 E Area 6 296 
for the islands in the immediate vicinity add 7^ sq m while for 
the dependent islands such as the Loyalty islands etc add a fur 
ther 91 / sqm Pop (19 6) 51 368 of whom 26915 were Mela 
nesians and Polynesians 3610 introduced labourers from Java and 
Annam and 2 310 convicts The total white population was 
17 015 The centres of population are Noumea pop (19 5) 7 

016 the capital Bourail La Foa Momdu St Louis and St 
Vincent 

New Caledonia is about 2 0 miles long with an average 
breadth of 2 5-30 m and lies north west and south east An 
almost unbroken barrier reef skirts the west shore at about 5 m 
distance enclosnig a navigable channel on the east whicn is 
more abrupt and precipitous it is much interrupted To the north 
the reels continue marking the former extension of the land tor 
about 160 m ending with the Huon isles The Isle of Pmes ar6f 
58 sqm pop about 600 so called from its araucinas (its native 
name is Rume) geologically a continuation of New Caledonia 
lies 30 m from it? south east extremity It formerly abounded in 
sandalwood and consists of a central plateau surrounded by a belt 
of cultivation At the two extremities of New Caledonia parallel 
longitudinal ranges of mountains enclose valleys for the rest the 
island consists essentially of confused masses and ranges of moun 
tains rising to an^extreme elevation of 5 387 ft the plains being 
chiefly the deltas of rivers The landscape is rich and beautiful 
varied with grand rock scenery the coast line being broken by 
numerous small bays into which flow streams rarely navigable 
even for short distances but often skilfully used by the natives 
for irrigation and sometimes flowing m subterranean channels 
The large rivers m the wet season form impassable morasses 
especially m the south east where the mountains rise m isolated 
masses from the plains 

The climate of New Caledonia is cooler and healthier than that 
of the New Hebrides and its flora and fauna differs considerably 
especially as regards the flora on the western side where there 
IS a marked mtrusion of Australasian types as against the Polyne 
Sian types on the eastern side The fauna is less different—though 
there is one very remarkable bird occurring nowhere else the 
wingless Kagu (Rhmochetus ^ubatus) deer though undoubtedly 
an introduced species are very abundant * 

But perhaps the most remarkable natural feature of the island 
IS the abundance and variety of its minerals cobalt mckel (with 
out arsenic) iron and manganese abound and many others mclud 
ing gold are known to exist m varying quantities _ 

The natives are Melanesians but of mixed blood including soi 5 e 
Polynesian elements 

The island was discovered by Capt Cook in 1774 He touched 
at the haven of Balade (the original name of the island) as did 
d Entrecasteaux m 1793 The natives were later exploited by 
traders in sandalwood Frefich missionanes amved in 1S43 
After an incident with the natives in 1851 the island was annexed 
by France m 1853 although there were further difficulties with a 
Bntish counter claim ^Noumea was founded ih 3:854 when it was 
called Fort de France In 1860 New Caledonia bedame a colony 
Astinct from the Frmch possessions the Pwific at^^^large and 
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in 1864 the first penal settlement was made on Non island off I 
Noumea ' 

New Caledonia is administered for the French Republic by a 
governor assisted by a pnvy council consisting of the heads of 
nulitary judicial and other services and of two notables of the 
colony'^ ppointed by the President of the Republic There are 
also a general secretary and 5 administrators in charge of the 
arrondissements There is also an elective general council The 
capital Noumea has a municipality and the other centres are 
administered by municipal commissions 
There are pubhc and pm ate elementary schools In 1925 there 
were 55 public and private primary schools and 74 native schools 
The College La Perouse at Noumea gives some techmeal instruc 
tion m its general curriculum There are extensive pasture and 
cultivated lands with some 500 sq m of forest There is a native 
reserve ruled in the mam by native custom Coffee cotton 
copra maize tobacco and ba'^nnas are among the agricul 
tiT^^products Cattle and sheep are also important There are 
blast furnaces for nickel smelting A hydro electnc factory was set 
up m ig 6 In 1925 20 715 tons of chrome 4 400 tons of nickel 
and 10000 tons of phosphates were exported Coffee cotton 
copra and guano are also among the exports Wme coal dour and 
nee are imported A narrow gauge railway connects Noumea to 
Paita and it is proposed to extend the hne to Bourail There are 
internal telegraph and telephone communications The roads are 
on the whole poor 

New Caledonia has the central government for the Isle of Pines 
the Wallis Archipelago the Loyalty islands the Huon islands and 
Futuna and Alofu 

2 he Loyalty group a chain of small islands :^arallel to it and 
at a distance of between 50 and 100 miles from the north east 
coast of New Caledonia is composed of three larger islands Mare 
fu (Lifou) and Uvea and of some islets and rocks are coral 
islands of comparatively recent elevation and nowhere rise more 
than 250 ft above sea level Mare the south east island of the 
groups has a dat and barren top between 200 nd 300 ft above 
the sea with occasional slopes and terraces indicative of several 
successive elevations but there is an abundant growth of coco nut 
palm on the sea coast Lifu the central and largest island of the 
group (area 650 miles) its greatest length about 33 miles and 
greatest width about 28 miles appears from tb^ sea as a succes 
Sion of plains Uvea the north westernmost of the three principal 
Loyalty islands is a typical coral atoll carrying on its nm many 
closely connected islets and on its eastern face carrying the much 
larger island to which the name Uvea (or Halgam) island properly 
belongs The Loyalty islanders are Melanesians The group was 
discovered at the beginning of the 19th century Chnstianity was 
ntroduced into Mare by native teachers from Rarotonga and 
Samoa From 1864 the French have consideied the island a 
dependency of New Caledonia Coco nuts are cultivated while 
copra and rubber are exported 

Norfolk island lies about Boo m east of the nearest point of 
New South Wales in 29 S 167 5^ S Pop (1931) 992 It 
stands on a submarine table land extending about 18 m to the 
north and 25 m to the south and has itself an area of about 13 
sqm 

The islets of Nepem'^and Philip he near it Its high cliff bound 
coast is diflhcult of access With a general elevation of 400 ft 
aboye the sea the island rises in the north west to i 050 ft m the 
doulile summit of Mount Pitt The soil of decomposed basalt 
wonderfully fertile Oranges lemons grapes passion fruit figs 
p^eappks guavas and other frmts grow abundantly while 
potatoes omons maize and arrowroot can be cultivated The Nor 
foft: island pine {Aramana epsdsa) is a magnificent tree The 
llpra IS most dos^y associated with that of New Zealand and the 
ayifauna indicafeea the same 3 connection rather than one with 
4u$tmha The climate la subtropical the tlietmometer rarely 
bplqw H The island was discovered m 11774 by Capt 
and from 178^ to 1813 and again frpm i8a5 P 3:855 was 
Us^ as a penal settlement m 90110^0110^ with that at New South 
ipi 1856 fto m the ^-mmm of the Bounty 

Jhtoairn The settlement 

I 


remained under the authority of New South W lies till 1914 wnte 
when the administration has been m the hands of ihq Common 
wealth Goverrment The imports (mostly from Australia) \\ere 
valued (1924-25) at £17 190 and the exports at £3 960 

The Second Arc— -The second western Pacific arc comprises 
the New Britain Archipelago the Solomon isiinds bmta ^ruz 
and the New Hebrides 

The New Britain Archipelago between <bont 145 T and 
the Equator and 8 S is used here to include both New Irthnd 
and the Admiralty islands which are in line with the Solomon 
islands and also New Britain which loops between Now Iilland 
and New Guinea The area of New Britain is 9 500 sq m mint 
population within explored areas (195)81 00 New Iidindhis 
an area o 000 sqm native population (1925) mdudmg adjictnt 
islands 38 800 The Admiralty islands have an area of 600 sq m 
All the islands are under Australian mandate New Biitain 1 
crescent shaped and about 300 m long with a mean brtacith of 
50 miles The island is mountainous with several active volcanoes 
The highest known peak is the Father (7 500 ft ) — an ictive vol 
cano New Ireland lies to the north and is also mountamoub it 
IS separated from New Britain by St Georges channd Ihert 
are no active volcanoes The islands have rich tropical veget ition 
and New Britain is well watered by streams The ciimaft. is 
tropical considerably tempeied by oceanic mtluences The islands 
are not thoroughly explored yet and their coastlines were but im 
perfectly known until the middle of the i8ih century Jacob 
Lemaire and William C Schouten sighted New Ireland m 1616 
but it was long thought to be a part of the adjacent islands In 
1884 a German Protectorate was declared over the islands and 
they were known with many other islets as the Bismarck Archi 
pelago At tl|p end of the World War they passed from Ggr 
many to be held by Australia under a mandate of the Leagu of 
Nations The chief town of New Britain and the seat of govern 
ment is Rabaul pop (non native) i 350 It is also an anchorage 
for ships The old capital was Kokopo pop (non native) 369 
Simpson Harbour in Blanche Bay is important The chief town 
and seat of local administration m New Ireland is Kavieng (non 
natives 356) It is in the extreme north west of the island on tht 
north coast of the Nusa harbour The only other town is Kama 
tanai (non natives 148) 

Missionary societies are at work throughout the region 

New Britain is not much developed save in the Gazelle pemnsiiU 
in the north There are four plantations on the noith coast ind 
SIX on the south coast There are a number of plantations in Nc w 
Ireland around the coast near Ravieng The chief industry of 
the group is coco nut growing 

The Solomon islands are chiefly elongated islands stretching 
north west to south east they include Buka (30D sq m ) Bougam 
vilie (3 900 sq m ) Choiseul (2 260 sq m ) Malayta (2 400 sq m ) 
and San Christoval with New Georgia and Guadalcanar (2 500 
sq m ) as a subordinate hne south west of Isobe! The total land 
area is estimated at 17 000 sqm while the total population is m 
excess of 250000 (1925) of which some 600 are Lurope&m 
Bougainville (1925) had 46600 native population and Buka 
(1925) 7 600 native population There are very numerous outiy 
mg small groups Ongtong Java (native name Leneneuwa) which 
has also been called Lord Howe islands is a coral atoll (meas 
unng about 35 miles by 18) which carries a number of low sand) 
islets It lies considerably northward of the mam group to which 
It can hardly be said to belong geographically 

The islands of the mam chams are well watered thou^ the 
streams seem to be small, and the coasts afford some good harr 
hours All the large and some of the smaller islands appear to be 
composed of ancient volcanic rock with an mcrustation of coral 
hmestone showing here and there along the coast The mountama 
generally fall steeply to the sea and there is little level land 
valleys separate the gently rounded ridgOs of forest clad 
tains lofty spurs descend from the imam, and, pmafei dwh 
to the sea terminate m bold roc|y headlands Soo to 1 000 fpf 4 
height The small rocky isto-d of Wlm^, iwlway 
Guadalcw and Malayta, is tmmUhh ^ hefe W$[ 

narrow but navigable channel it m also m 
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undul ting grass land interspersed with clumps of trees between 
which patches of cultivation give evidence of the richness of the 
soil Ti^ whole chain of the Solomon islands appears to be rising 
steadily 3ome of the smaller islands are of recent calcar ous 
formation Earner and fringing reefs as well as atolls occur in 
the group but the channels between the islands are dangerous 
chiefly from the strong cuuents which set through them 

The climate is damp and debilitating and the rainfall is unus 
aally heavy Fever and ague are prevalent on the uncleared parts 
of th^ coast but the highlands where most exposed to the south 
east trade winds are healthiei The dry season with north west 
winds lasts from December to May Mangrove swamps are 
common or the coasts but of recent years large tracts of these 
lands nave been cleared by Europeans for coco nut cultivation 

The Solomon islanders are of Melanesian (Papuan) stock 
though m diffeient parts of the group they vary considerably m 
then physical characteristics The history of the Solomon islands 
IS treated in a separate article The administration is based on | 
the former division of the islands between Germany and Great 
Britain (convention of 1899) The boundary lan through Bou 
gamville Strait Since the World War the ex German teiritory 
IS administered by mandate under Australia The British section is 
administered by a resident commissioner whose headquaiters 
are at Tulagi a small island ofl the south west of Flonda A 
nominated advisory council assists in the government The chief 
^medium of exchange is Commonwealth bank notes The various 
missions ha\e charge of education Coconuts rubber bananas 
pme apples and sweet potatoes are grown Copra trochus shell 
ivory nuts and timber are exported mainly from the British 
Solomons The value of the imports of the Bntish Solomons 
xgrs-26 was £ 66943 and exports £418818 Kieta on the east 
coast of Bougainville and Carola Hafen on the west side of Buka 
are important harbours The plantations on these islands are 
however new 

The Santa Cru Island ’^ — ^In the Biitish Pi electorate of the 
South Solomons are a scattered group of small volcanic islands 
irregularly disposed from north west to south east between 8 
31 and ii^ 40 S and 16S E to the south east of San Cnstoval 
but separated by a deep channel from that island The following 
islands are included in the group the Duff and Matenna or 
Swallow islands Analogo Tinakula or Volcano island and others 
from these a single chain curves south east and then east con 
sistmg of Nitendi or Santa Cruz the largest island Tupua or 
Edgecombe Vanicoro (the scene of the wreck of La Ferouses 
ships) Tucopia Anuda (or Qserry) island and Fataka (area 3S0 
sq to estimated population 5 ooo) 

In Vanicoro there are volcanic mountains up to 3 030 ft in 
height and Tinakula is a still active volcano of 2 200 ft Nitendi 
IS of less elevation (i 215 ft at the highest) Coral reefs are not 
extensive except around Vanicoro The islands are densely 
wooded the flora and fauna being akin to those of the Solomon 
islands The climate is hot and moist and storms are frequent 
The natives are of Melanesian (Papuan) stock with an admixture 
of other blood but the Duff group Tucopia and Anuda are m 
habited by pure Polynesians The islands were discovered by 
Alvaro Mendana in 1595 and in 1767 Philip Carteret visited them 
and called them the Queen Charlotte islands^ — ^their alternative 
name A British protectorate was declared over them in 1898 
There is some trade m copra 

The New Mebndes^ with which may be classed the Banks and 
Torres islands continue the chain south eastward from the Santa 
Crux from which they are separated by a comparatively shallow 
channel consist of about 40 mountainous islands besides numerous 
islets and rocks (see Map Plate 176) Estimated area Si 7 ^ 
sqm with a native population of about 60000 The islands 
are under the joint adromstration of EnghA and French officials 
White popukion (1925) Bnbsh 232 French 650 

Irre^Iatly disposed at the northern mi are the laser isknds 
composing the Banks Vknua lava Mola, Talua> 

j and ttie Torn® istettd& Scmih from these ttie3|»ln;islimdsare 
iftwiled tfa^ Itotm oi th# Mier foot of wfei# 
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west from which the mam islands are Tanna Eromanga Efate 
(known also as Vate Fate and Sandwich island) the Shepherd 
Islands and Api or Epi At this point the arms of the Y divide 
the western formed by the large islands of Malekula (or Malli 
colo) and Espintu Santo (abbreviated to Santo native nar e 
Marina) the eastern formed by Ambrym Arag and Mawo (Au 
rora) with Aoba (Opa or Leper island) between the two arms 
Espintu Santo the largest island has an area of 875 sqm at 
its north east side is the great bay of St Philip and St James-*^ 
locally called Big Bay — first seen by the Poituguese Qmros m 
1606 when he thought he had found the shore of a great 
southern continent which he named Australia del Espintu Santo 

Efate situated almost at the dividing point of the two arms of 
the Y IS one of the most important of the New Hebrides having 
two excellent harbours \iia and HavannCfti within the first named 
of wl ich IS the seat of the Anglo French administration Britain 
IS represented by a hi°'h c^missioner who delegates his po^r 
to a resident commissioner On the island of Mallicolo (P' le 
kula) is Port Sandwich the chief port of the New Hebrides after 
Vila 

With their rugged outline and rich vegetation the New Hebndes 
islands as seen from the sea are very beautiful Excepting the 
small Torres group which are low lying and perched on reefs but 
without lagoons all the islands are of volcanic not coral forma 
lion the larger ones lying on both sides of the line of volcanic 
activity The coasts are almost free from reefs and the shores rise 
abruptly from deep waters Old coial is sometimes found ele 
vated to a considerable height The islands are formed chiefly of 
basalt and recently erupted matenal earthquakes and submarine 
eruption are not infrequent and several of the islands have very 
actne craters All have considerable elevations one of the loftiest 
being the isolated cone of Lopevi near the junction of the 
; arms of the Y its height is 4 714 ft in Espintu Santo a heigHt 
I of 6 169 feet has been recorded The volcanic soil is very rich 
i Numerous clear streams water the islands but some debouch upon 
I flat ground towards the sea and then form unhealthy ma«shes 
Copper iron and nickel are the most important minerals known 
m the group and sulphur is of some commercial importance 

The climate is geneially hot and damp especially during the 
months from November to April The natmal vegetation is espt 
cially luxuriant and interesting The coco nut palm elsewhere 
confined to the parts little above the sea level has here spread 
up on to the hill sides The sandalwood tree occurs and it is 
noteworthy that when the sandalwood traders had exhausted the 
supply of their commodity in the Fijian islands (1804-1816) it 
was chiefly to the southern New Hebndean islands that this 
trade was diverted The indigenous fauna is even less abundant 
than m the Solomon islands, as has been said it is possible cverf 
probable that the pigs so treasured by the natives had spread 
into the New Hebndes from Papua before tbe first coming of 
Europeans but otherwise the only mammals are bats and rats 
European pigs and homed cattle have however run wild in cer 
tam parts Birds insects and fish are abundant The natives are 
Melanesians of mixed blood though in places a few Polynesians 
have succeeded in establishing themselves 

The history of the New Hebrides is treated m a separate arti 
cle There are numerous missions at work among the natives 
Presbyterian and Catholic missions have native schools There 
are m addition one French government school and two Catholic 
mission schools for the white population Large areas of the land 
have been cleared and well cultivated--chiefty by French 
British and there is a considerable export of copra coffee 
cocoa cotton and bananas and even of European vegetables and 
fruits 

Imports include provisions and foodstuffs clothing# fumiiure 
and metal work There is small saw null on Efate The imports 
for 192s were Bmtishi 6x07509 francs, French 15896723 
francs and the total mpptiM amoimted to 31 ir&i43 francs of 
which three quarters was French Tim tnim i& mostly with 
Awstrato Nw Catedqj^a «d France 

So far as concerns the movement of peoples m this region the 
ri>ntii3natlon M the Ime lo^ fsith pepre 
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SPEted by the Solomon and the New Hebndean islands along 
which the Melanesians doubtless passed down into the Pacific 
IS to be found m the Fijian group where the Melanesians con 
fronted the Polynesians of the Tongan (Fnendly) islands It 
has bqen found advisable however m this article to treat the 
island ^ams in the order of their supposed structural relations 
Tlie Third Arc -—The third western Pacific arc composes the 
Caroline islands the Marshall islands the Gilbert islands with 
J^auru and Ocean islands the Ellice islands Rolumah and the 
Fijian archipelago 

The Carohne islands are a widely scattered archipelago under 
Japanese mandate included m Micronesia and lying between s 
and 10 N and 1^5 and 165 E Geographically they fall mto 
a senes of sub parallel lines while admimstratively the islands are 
dnided into two groups — the Eastern Carolines with Truk and 
Ponape as centres and the Westeni^arolmes together with the 
^Mau (Pelew) islands and Yap island which belong to the 
co&Niental border (v sup ) The total land area is about 380 
sq m and of this 307 sq m is covered by the four mam islands 
Ponape kusaie Truk (or Hogolu) and Yap The total popula 
tion of the Carolines is estimated at 36 000 Truk has i 106 Japa 
nese 6 foreigners and 15 14 natives Ponape 1417 Japanese 23 
foreigners and 844 natives Palau (Pelew) 3 657 Japanese 16 
foreigners 6 070 natives Yap 360 Japanese 10 foreigners 6 355 
natives The islands were made known to Europeans by the 
Portuguese Biego da Rocha m 15 7 and were called by him the 
Sequeira islands In x6S6 Admiral Francesco Lazeano renamed 
them the Carolines in honour of Charles II of Spam Spain defi 
nitely claimed the gioup m 1875 but this was contested by Ger 
many After arbitration the islands passed t«> Spam with free 
trading nghts for Germany In 1899 Germany finally bought the 
islands from. Spam and held them until after the World War 
when they passed under Japanese mandate 
The main islands are of considerable elevation The highest 
point of Ponape reaching some 3 000 ft The remaining islands 
of th«^ group are generally low coral islets The\hmate is equable 
and moist but the islands are subject to severe storms The vege 
tation IS tropical and luxuriant much resembling that of the neigh I 
bourmg island groups particularly the Marianas The fauna is 
likewise similar to that of the Mananas group The natives are 
careful agncultunsts and clever navigators Copra is the chief 
export 

The Marshall group consists of a number of atolls ranged 
in two almost parallel lines which run from north west to south 
east between 4 and 15 N and 161 and 174 E The north 
east line with fifteen islands is caked Radak and the other num 
bermg eighteen Rahk The islands are under Japanese mandate 
^Area (estimated) 160 sqm with a population of 433 Japanese 
10 foreigners and 9868 natives Ilie most populous island is 
Majeru The islands were probably visited by de Saavedra m 
15 9 Capt Walhs touched the group m 1767 and m 1788 Cap- 
tains Marshall and Gilbert explored it They were annexed by Ger 
many m i88S"^i8S6 and passed under Japanese mandate after the 
World War The atolls rise but little above high water mark 
The highest elevation occurs on the island of Likiep hut is only 
33 feet The lagoon scarcely more than 150 feet deep and is 
accessible through numerous breaks m the reef The reef scarcely 
exceeds 600 ft m width The surface of the atolls is covered with 
sand except m a few places where by admixture of decayed vege 
tation it has been turned into soil The chmate is moist and hot 
mean temperature bemg 805 Easterly winds prevail 
throughout the year There is httie change of seasons the highest 
temperature being m January and the lowest in July Vegetation 
on the whole is very poor There are many coco nut palms bread 
fruit trees {Artocarpus mcua) vanous kinds of bananas yams 
arid taro and pandanus of which the natives eat the seed^ From 
the bark of another plant they manufacture mats There are few 
animals Cattle do not thnve and even poultry are scarce Pigs 
cjat# dogs and rats have been imported There are a few pigecms 
and aquatic birds butterfiies and beetles Crustacea and fi^ 
#omi^tcto the reefs 

TShfe Ami i$Iaid and adtemstrative centre is Jahnt Protestant 
. % 
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(American) and Roman Catholic missions maintain coloured 
teachers on many of the islands The chief product for export 
are copra tortoise shell mother of pearl shirks fins and trepang 
The plantations of coco palm amount to i 75 hectares 

The Gilbert islands or as these are sometimes called the Kings 
mill islands a chain of coral atolls cairymg some 16 small ai\d 
low islands begin slightly north of the Equator and only a little 
west of the 180 meridian line Area 166 sq m Pop (1933) 3 13 

of winch only 87 were Europ ans The soil mostly of coral 
sand seems originally to have pioduced little other xtget^alion 
than coconut palms screw pines (Pandanus) and perhaps a 
few bread fruit trees but by digging pits to catch the run 
water a giant form of tanma has been mtioductd by the nitixts 
These few plants — ^together with the \ery iich produce of the 
sea — must have sufficed to suppoit a verv dense population ot 
Polynesians The islands were discovered by John Byion m i /6s 
Capts Gilbert and Marshall Msited them in i/bb The dense 
native population of these islands led to the introduction of many 
of their number to Hawaii as labourers m 1870-1804 but the ex 
penment was unsatisfactoiy The islands were claimed as Iro 
tectorates by Britain in 1892 and annexed as part of the C ilbtri 
and Elhce Islands Colony m 1915 British and American missions 
are at work 

Some 00 m west of the Gilbert islands and a little south of the 
Equator are the two remaikable islands of Ocean island (nitixe 
name Banaba) six miles in circumference (pop [19 6] 06 [16 

European 471 Chinese besides Pacific islanders]) and Nawu 
(Pleasant island) area $ 936 acres (pop [1926] 2 2x7 [ii/ Luro 
peans and 82 Chinese besides Pacific islanders]) lioth notable 
for their rich phosphate deposits Unhke the Gilbert islands 
pioper these islands have been elevated probabI> by volcanic re 
tion much above sea level — the highest part m each being about 
60 feet Even this elevation has allowed a rather more varied 
natural vegetation than in the Gilbert islands the natural condi 
tions have however been much altered 

The phosphate deposits were discovered in 1900 and were de 
veloped by the Pacific Phosphate Co until 19x9 when the m 
terests of the company were bought by the Bntish Australian and 
New Zealand governments 

Ocean Island was annexed by Britain in 1901 and is the head 
quarters of the Gilbert and Elhce islands Colony Nauru wis 
annexed by Germany in 1888 but passed by mandate of the 
League of Nations to Britain after the World War Great 
Bntam Australia and New Zealand agreed (1919) that Australia 
should appoint the first admmistiator for a term of five years 
There is compulsory education for Europeans and nitivts to the 
age of 16 after that age technical training is given 

Ocean island and Nauru have important wireless stations 

The Elhce {Lagoon) islands area 14 sqm Pop 4 16 

like the Gilbert islands all coral atolls nowhere raised more 
than a few feet above the sea level and where so raised densely 
clad with coco nut palms comprise a large number of low coralline 
islets clustered on some nine atolls spread over a distance of 
about 400 m in the direction from north west to south east 
The chief groups all yieldmg coco nuts pandanus fruit and taro 
are Funafuti (Elhce island) Mukulaiiai Murakita Nukufeiau 
and Nanomana Like the Gilbert islanders the natives are Poiy 
nesians exhibiting traces of Samoan origin Nearly aE the natives 
are nominally Chnstians These islandis together with the Gilbert 
islands were proclaimed Protectorates m 1892 and annexed within 
the Gilbert and Elhce islands Colony in 1915 This Colony is 
admimstered by the high commissioner through a resident com 
missioner whose headquarters are at Ocean islad* 

Rotuma area 14 sq m and population about 2 200 the princi 
pal of a cluster of small islands lymg some 220 m north north 
west of the northernmost Fijian reef is of volcanic formation 
though activity has so long been extinct as not to be recemM 
even in tradition there is much coral growth about mala 
island— as indeed about the adjacent islands The island Wtt iis 
covered by Capt Edwards of the imrfpr wteid 

IS high and rugged clothed on the h^t with temsmnl 
vegetation and on th# coast with man| mm nut palms 1 Si«t are 
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no visible streams though the rainfall is considerable the water 
apparently |Sinks through the loose soil and boulders which cover 
the whole -nsland and runs underground to the sea The natives 
differ in language and m many other aspects from the Fijians ' 
Always a vigorous and enterprising people with a special reputa 
tion for peacefulness and hospitality to the occasional visitors 
^ho reached their shores they have since being taken at their 
own request under British protection (i88i) become perhaps 
one of the most satisfactorily civilized peoples of their kind 

The natives are mostly either Wesieyans or Roman Catholics 
A European commissioner resides who together with the native 
chiefs and two native magistrates forms a regulation board which 
draws up the local laws subject to the approval of the legislative 
council of Fiji The chief product is copra 

The Ftpan Archtpela o {see Map Plate 51) m many respects 
the most important m the Pacific lies east north east and at a 
distance of about /30 miles from New Caledonia between 15 and 
o S and on and about the meridian of ibo It consists of 
about 250 islands of which some 80 are inhabited with a total 
land area of about 70^50 sqm (thus roughly equalling that of 
Wales) The islands are ranged more or less m the form of a 
horse shoe open to the south and more or less enclosing the 
Ivoro Sea The largest island is Viti Levu which with the long and 
narrow island of Kandavu forms the western leg of the horse 
shoe it is 95 m in length (east to west) and 67 in extreme 
breadth with an area of 4 053 sq m Fortv miles north east at 
the central point of the horse shoe lies Vanua Levu measuring 
II / m by 30 with an area of 2 130 sq m Close off the south east 
extremity of Vanua Levu is Taveum 6mm length by 10 in 
breadth and from the eastern side of Tav euni a chain of compara 
tiw-Iy small islands known as the Lau or Eistern Group runs 
down nearly to 20 S thus forming the eastern leg of the horse 
shoe Three other islands all within the Koro Sea must be men 
tioned Ovalau Koro and Ngau (Gau) 

The Fijian islands are mostly extinct volcanic elevations (some 
up to about 4 000 ft ) which with very few exceptions are sur 
rounded by fringing reefs but especially on the eastern side of 
the group there are many coral atolls with or without openings 
into central lagoons 

The surface of the high islands is very rugged the vegetation is 
luxuriant and the genenl appearance very beautiful Ihere is not 
much level country except for certain rich tracts along the coasts 
of the two large islands (\iti Levu and Vanua Levu) especially 
near the mouths of the rivers and these larger islands have % con 
siderable extent of dry and undulating country on their lee 
bides Streams and rivers are abundant the latter very large m 
proportion to the size of the islands affording a water way to the 
rich districts along their banks These and the extensive mud 
flats and deltas at their mouths are often ffooded their fertility is 
thus increased though at a heavy cost to the cultivator The 
Rewa river debouching through a wide delta at the south east of 
Viti Levu IS navigable for small vessels for 40 m also m this 
island there are the Navua and Smgatoka rivers (flowing south) 
and the Nandi (west) and the Ba (northwest) The chief 
stream of Vanua Levu is the Dreketi flowing west breaking 
through the mountains m a flue valley for this island practically 
consists of one long range whereas m Viti Levu the mam valleys 
and separating ranges radiate for the most part from a common 
centre Viti Levu is the most important island not only from its 
but from its fertility variety of surface and population 
which 1$ over one third of that of the whole group At Suva the 
capital of the Colony of Fiji there is a very good harbour Vanua 
Levu IS less fertile it has good anchorages dong its entire south 
ern coast Of the other high islands Taveum remarl^ble for a lake 
(presumably a crater lake) at the top of its lofty central ndge 
IS fertile but exceptionally devoid of harbours whereas ie w3l 
timbered island of Kandavu has an excellent one Ngaloa on its 
southern side On the island of Ovalau an island which contains 
m a small area a remarkable senes of gorge hke valleys between 
commanding htlte^ is tie town of Levuka the capital until i88a 
The chief islands scattered about the western side of the Kw 
Sea CKoro Hgau* Moala and Totoya) ai productive etevaled 
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and picturesque and afford good anchorage 
The islands of the chain limiting the Koro Sea on the east are 
smaller and more numerous At the north of the chain are the 
Exploring isles a somewhat scattered group surrounded by a 
barrier reef 77 m in circuit on the western side of which is 
Vanua Mbalavu (14 m long and from ^ to 2| m bro'^) with 
several peaks the highest of which rises to 930 ft it is a centre of 
native trade Farther south in the chain and somewhat to the 
east IS Mango (3 mm diameter and almost surrounded by a reej^ 
half a mile broad) remarkable for a subterranean outlet of the 
waters from the fertile valley in its midst Farther south again is 
Lakemba a rounded volcanic island from 4 to 5 i m in diameter 
Its highest point rising to 720 ft and surrounded by a fringe of 
coral extending from to 10 cables from the shore It also is 
an important centre of native trade Fa ther south is a welter of 
small volcanic coral reef surrounded islands ending at Vatoa 
(lat 19 49 S long 175 W ) the only Fijian island visited 
by Capt Cook — and by him named Tuitle island ^ 

The Fiji islands he beyond the limits of the perpetual south 
east trade wind while not within the range of the north west mon 
soons From April to November the winds are steady between 
south cast and east north east and the climate is cool and drv 
after which the weather becomes uncertain and the winds often 
northerly this being the wet warm season From November to 
March heavy gales are frequent and hurricanes sometimes occur 
between these months — though cunously enough very rarely in 
February The rainfall is much greater on the windward than on 
the lee sides of the islands (about no in in Suva) the mean lem 
perature is much the same viz about 80 F in the lulls the tern 
perature sometime falls below The climate especially from 
November to April is somewhat enervating to the Europeans but 
not unhealthy Malaria is hardly known but severe epidemics of 
dengue fever and of influenza sometimes occur Dysentery whicir 
IS common and the most serious disease in these islands is siid 
to have been unknown before the incoming of Europeans 
The flora is mo^ly of a tropical Indo Malayan character-*-;thick 
jungle with great trees swathed with creepers and epiphytes but 
especially on the western side there is some intermixture of 
Australian and New Zealand types On the lee side of the larger 
islands however the tree growth is often replaced by grassy 
phms suitable fen: grazing with trees (chiefly Pmdanus) few 
and scattered m more open parts but more thickly clustered m the 
stream gullies On the coastlands of the larger high island the 
coco nut palm is ubiquitous in the dner parts but is replaced in 
the damper parts by the mangrove Many of these mingrow 
swamps have howeaer been laboriously reclaimed and now carry 
flourishing crops of sugar cane At an elevation of about 000 ft 
the vegetation changes to a more montane type and at still higher 
elevation takes on the appearance of inter tropical ram forest in 
the more densely tree covered areas while the drier and more 
open mountain slopes are clothed m a dense growth of tall reeds 
Many of the indigenous trees are of value e g the vesi (AfMha 
U^uga) and the ndiio {Calophyllum Imphyllum) for their timber 
the last named also for the oil obtained from its seeds which is 
much used in the islands as m India m the treatment of rheuma 
tism the dakua (Dammara Vtttensts) a pine tiee allied to the 
New Zealand Kauri provides a valuablt resin resembling the 
Kaurigum The yasi or sandalwood (Santalu yast Seemann) for 
meriy abundant on the north west side of Vanua Levu was all but 
exterminated as a consequence of the too busy trade earned on in 
: this aery valuable commodity between 1S04 and 1816 in retem 
^ years this tree has been strictly protected by law but thou^n 
' iscovered in other parts of the Fiji neither in these nor in the 
; onginal locality has it since again become abundant It was mainly 
: this mad rush for sandalwood which led to the earliest settlement 
; of white men m the Fiji islands 

; The fauna is very little different from that of the other com 
i parable south sea islands Indigenous mammals except bats and 
: possibly though even these are probably no longer represented 
^ by an indigenous speejes are non existent birds p 

I geons doves and |»rots^ are or were^ fairly numerous, fish of 
^ many kmds are plentiful andi log©th«s with v^|able% form the 
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chief food of the natives insects are not conspicuously abundant 
It has already been told that the remarkable phenomenon of the 
periodical rise of the annelid known as balolo is mainly observable 
m Fiji 

The natives are undoubtedly of Melanesian stock but more 
specially d than the other folk of the same original stock who 
entered the Pacific by way of the Solomon islands and the New 
Hebrides moreover there has been — though probably only in 
comparatively recent times — some intermixture of Polynesians 
from the Tonga or Friendly islands especially in the Eastern or 
Lau group and to a less extent m certain districts of both Viti 
Levu and Vanua Le\ai The sea channel some 200 miles wide 
which separates the Fijian fiom the Tongan group served as a 
barrier between Melanesia and Polynesia where the two most 
nearly approached each other The population in 1921 was 157 266 
estimate (1933) 193 2 5S and the indigenous people {see Mela 
nesia) now form slightly more thalfeaif the total the pimcipal 
element being Indian coolies Among the immigrant ele 
ments who are largely labourers it is natural that there should be 
an excess of men but this excess occurs also among the native 
folk It IS held by many students that such an excess in an indige 
nous people is usually a sign of the decline of the race concerned 
The transition from traditional to Europeanized life is a most com 
plex one involving myriad crises of adjustment many unforeseen 
and almost unforeseeable and there is besides a heavy toil to be 
paid by way of deaths from infectious diseases which may not do 
great harm m Europe but mow down peoples which have not 
acquired immunity It is said that the intermingling of indigenous 
and Indian elements is slight 
For an account of the history of Fiji see separate article 
The archipelago is governed under the secretary of State for 
the British colonies by a governor who is helped by an executive 
df SIX members There is also a legislative council of twelve nomi 
nated members (including one Indian) seven members elected by | 
persons of European descent and two nominated Fijians There 
are s*aventeen provinces under native chiefs advised m some cases 
by Jiuropean commissioners The Wesleyan Methodist Church 
claims a very large number of members among the native popula 
tion but there are some Roman Catholics The Indian element is 
Mohammedan or Hindu There are numerous mission schools and 
government schools The chief activity is airicultural and the 
crops grown for export are chiefly copra sugar and bananas but 
rice maisie rubber tobacco beans etc are also grown and shells 
are an object of export trade There are several sugar mills copra 
dying establishments and sawmills Fiji imports manufactured 
goods flour fuel manures timber and some of the meat it needs 
though cattle are kept m fair numbers 
Maritime communications are naturally of special importance 
m an archipelago but there is a small gauge railway 120 m long 
from Tavua to Smgatoka and motor roads and bndle paths are m 
use There is telegraphic and telephonic communication and now 
also stations for wireless telegraphy Cables go to Canada Aus 
tralia and New Zealand and steamship communications are 
chiefly with Vancouver Sydney and Auckland The 1925 trade 
flgures were imports ir 271 135 exports 156 257 The tonnage 
entered and cleared in 19 4 was 799 214 a very large proportion 
being British Mone;^ weights and measures are all as in the 
United Kingdom 

The Foiifth Afc^The fourth western Taafic arc comprises 
the Kermadec islands and the Tonga group 
The Kermadec islands he about 30 S and 1:78 W and about 
OTb m north north east of New Zealand The total area is about 
sq m The largest island of the group is Raoul or Sunday island 
m ti in circumference and i 600 ft high and thicWy wooded 
Matauky island fs 3 m m circuit The flora and fauna are related 
to those of New Zealand The islands Wer^ named from D^En 
itieast^uxs Captain Huon Kermadec in 1791 They "^^ere an 
n^ed %f New^Zealand in r 887^ and ate now umnhabited 

qr Captain Cook named thom 

! f p$fends ^ cqnsi^tf of at least roq. inlands and islets^ be 
I# S ^ and meridian 175*^ and W 

from the gfoup^ tese^bfe 
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irregularly scattered links of 1 broken chain the mam axis 01 
which extends for some i/o m This clnm is divisibli into three 
mam groups the Vavau islands the northernmost the Haipai 
islands and the Tongatabu group — ^with which may be included 
Eua — ^the southernmost The total area of the group is about 3S-> 
sqm Pop (193 ) 8 0^1 Tongans 64 Pacific islanders 41 

Europeans and 397 half castes 

It was the 1 land of Tongatabu discovered by Tasmm in 1643 
and by him named Amsterdam island which at the beginning ot 
the X9th century became the starting off point from which the 
sandalwood traders reached the then still hardl> I nown f ijian 
islands a fact to which it is due that the name longi (thi hrsl 
syllables of Tongatabu) has passed into use for the whole luhi 
pelago — for which the natives themselves seem to h ive had no one 
name (For history of Tonga see separ xte irticie ) 

Even the mam islands of the groups Tongitabu and Vivau in 
small the former measuring about 5 m b> 10 and nowhere rising 
to a heio'ht of more than 60 ft and \ avail measuring somt 9 m 
m length and 6 \ in breadth Vavau howeier his elifis nsm^ to 
600 ft on Its northern sides 

Coral present throu^^hout the group is more Lspeaall> so in 
some of the smaller islands of the chain e g m the H lapai group 
but even here volcame formation is still ver> eeident md in some 
cases still active Tofua rising to S46 ft Late i Soo ft md 
Kao ^ o o ft are still active cones 

Most of the Tonga islands however are level averaging 40 ft 
high and rising to 600 ft their sides arc generally steep Ik sur 
face IS covered with a rich mould unusual m coral islands mi\( d 
towards the sea with sand and having a substratum of red or blue 
clay The soil is thus very productive although witcr is scarce 
and bad Barrier reefs are rare f ringing reefs are numerous 
except on the east side which is neailv free and there are mmy 
small isolated reefs and volcanic banks among the islands If the 
reefs impede navigation they form some good harbouis the 
best of these harbours is that of Vavau the only defect of which 
IS that the entrance is somewhat narrow and tortuous Fairly good 
harbourage is also to be found off the north of Tonga! ibu 

The climate is dry and cool compared with that of Samoa md 
Fiji There are frequent alterations of temper iturc which iver 
ages 75 to 77 though considerably higher in the wit season 
Cool south east trade winds blow sometimes with great \ 10k nee 
from April to December During the rest of the veir the winds 
are from noith west and north with occasional hurncanes The 
average rainfall for the year is about So inches The vcgdition 
IS somewhat similar to that of Fij^ but less luxuriant it was the 
absence in the Tonga islands of timber trees large enough for the 
necessary boat building that led to expeditions by the Pol^ncsun 
Tongan folk to the distant and almost unknown islands where 
dwelt the fierce Melanesians of Viti 1 erns mosses orchids 
aroids and other plants of moist tropical forests are natural!} also 
much less abundant in the Tongan than m the Fijian islands As a 
consequence of these conditions the landscape m the longan 
islands 1$ less beautiful than that seen either in the Fijian group 
to the west or m the Samoan group in the east 

The only indigenous land mammals are a small rat and a large 
fruit eating bat which last named occurs m extraordinary num 
bars Birds of prey are very few but other genera of avifauna are 
fairly numerous There are snakes and a few Haards but no frogs 
or toads The marine fauna is as usual in the islands much more 
abundantly represented 

Northward and eastward from Vavau are the two very isolated 
volcanic islands of Niuatombutombu (or Keppel island) and 
Tafahi (or Boscawen island) which politically at least* are reek 
oned as part of the Fnmify group Both* their maecewi 

biiity, are inhabited by datives and now t im Europttns^ and 
from both trade is done In copra derived from the veiy maperous 
coco nut palms 

The islands became a BnU&h protectorate ntd« naive wite ift 
i§od and in flimeiaf tmm litfil 

control The native 
will* meete aimuafly It m 
representatives of t|e peopid m It# 
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ters of the Crown The elections are held every three* years The 
capital of the group is Nukualofa The natives are Christians and 
the Wesl^an Free Church of Tonga the Free Church and the 
Roman Cfathoiics claim the majority of the inhabitants The 
natives hajve free education and medical attendance Ihere were 
105 public primary schools m 1924 There is also a Tonga College 
^61 students m 1924) 

Copra IS the chief export (13 758 tons in 1925) Imports in 
dude flour timber sugar meats drapery hardware foods etc 
while a certain amount of live stock figures among the exports 
Most* of the trade is with Britain Australia America and New 
Zealand There is a wireless station at Nukualofa and a substation 
at Vavau 

THE ISLAND GROUPS CUTTING THE HAWAII-NEW 
ZEALAND DEEP 

These islands fall into four groups the Samoan archipelago the 
Wallis archipelago and the Tokelau and Phoenix groups 

The Samoan Ai cktpelago an insular senes of much importance 
IS a chain of many island groups the five principal of which 
are from west to east Savaii (area 660 sq m ) Upolu (area about 
575 sqm) under New Zealand mandate and Tutmla (402 
sq m ) Manua and Rose I the property of the United States of 
America all l>ing between iats 13 30-14 35 S and longs 

168 00 and 173 W Pop New Zealand mandated Samoa 
(1934) 49048 natives 3017 European and half castes Chinese 
^63 2 others 95 Total 52 792 American Samoa total area 60 
sq m Pop (1Q30) 10 055 All the mam islands except Rose island 
which IS a coral atoll cairymg two islets (uninhabited) are high 
volcanic islands surrounded by mmy coral reefs Volcanic activ 
ity thou«^h generally quiescent is still habit to outbursts as for i 
msl:ance m Savau in 1905 when the lava flowing from a cone m 
the centre of the island devastated much of the previously fertile : 
soil 

The group is well watered and the igneous soil generally very I 
fertile with the result that the vegetation is luxuriant and the 
scenery m the valleys running down from the mountains to the 
sea IS very beautiful 

There are fairly good reef protected harbours at Saluafata and 
at Apia (both on the N side ot Upolu Island) though it was 
at Apia m the hmneane season of March 1889 ^ famous 

tidal wave destroyed most of the shipping which happened to be 
lying within the harbour But the one really good harbour m the 
group is that at Pango Pango on the south side of Tutuik — 
which island with all others to the east of it^ is United States 
owned * 

Chmate Flora and Fauna — ^The climate though moist and 
sometimes oppressively hot is pleasant on the whole The fine 
season lasts from April to September the wet from October to 
March The temperature is equable— at Apia the mean annual 
temperature is 78 F the warmest month being December (80 ) 
and the coldest July (,5 -76 ) The prevalent winds are south 
east trades but west winds supervene from January to March 

The Samoan forests are remarkable for the size and variety of 
their trees — ^hardwood trees useful for boat building being espe 
ciaily characteristic of Savau The luxuriance and beauty of 
ferns creepers and epiphytes is very notable 

Of the very limited land fauna of Samoa consisting mainly of 
a rat a few snakes and a few birds the most interesting member 
of which IS a ground pgeon (Dtdumtduf smgmstns) which 
fortes a hnk between the extinct Dodo and the extmit African 
Treromnae The marine fauna is as abundant and vaned as else 
where in the tropical South Seas 

The Stenoans are Polynesians Of the purest breed they indeed 
dispute with the Hawanam a claim to be the onginai Poiyn^ian 
stock 

Tire hxstoty of Samoa is dealt #ith irt a separate article 

The n German Temtory of Westem Samoa is now (x^af ) ad 
Mtestei^d by New Zw-tend imder a mandato of line L^gne of 
Natteos whie Etolern Sames (Tufitela Manitt etc ) is » the 
of ttaiiw States Admiiiisitab^ ^0 m ite- lew 
tori® A iWKsed Aeyrhere 1 ^ 1 
• 
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In Western Samoa there is a iegislati\e council ot not less 
than SIX official members Unofficial members must not exceed in 
number the official members Three unofficial members are elected 
members The administrator is entitled to preside over every 
meeting of the council There is a native council which advises 
the administrator in native affairs There are four Gova nment 
schools and also schools conducted by various missions There 
are over ii 000 scholars The inhabitants of the islands profess 
Christianity (Protestants Catholics and Mormons) Coco nut 
cacao and bananas are the principal products and copra is the 
chief article of export The cultivation of cotton and rubber 
tapping has been recommenced (1918- 8) In 1925-26 the rev 
enue was X 150 0^8 and the expenditure £145 688 The revenue 
is augmented by an annual subsidy from New Zealand 

There are high powei wireless statior^ at Apia (belonging to 
New Zealand) and on the island of Tutuila (belonging to U S A ) 

The Walks Archipelago ("yvea or Uea) is a group situated about 
S 176 W with a land area of 40 sq m pop about 4 500 b 
longing to I ranee The principal islands are Uvea of volCamc 
formation and surrounded with coral and Nukuatea The mhab 
itants are Polynesians The islands were discovered by Samuel 
Wallis in 176/ and came under Fiench missionary influence m 
1837 and were subsequently annexed coming under New Cale 
donia for administrative purposes m 1888 There is a French 
resident The trade of the islands is mainly with Samoa whence 
cottons and iron goods are imported and to which copra and 
roots are exported 

The Horne islands (Futuna and Alofi) south of the Walks 
group with about i 500 inhabitants were discovered by J Lemaire 
and W C Schouten m 1616 and placed under the French protec 
torate m 1888 TSey are administered from New Caledonia 

The Tokelau (Umon Group) east from the southernmost of 
the Elhce group and about 350 m north east of Samoa consists 
of three atolls Atafu Nukunau and Fakaafo each of which 
carnes many islets Little but copra is produced from these 

The area ot thc^group is 7 sq m and population (1934) i I/9 
The natives are all Christians and akin in type to the banfbans 
These islands were formerly administered as part of the Gilbert 
and Elhce Is Colony but were transferred (1926) to the junsdic 
tion of New Zealand and are administered by the admimstr itor 
of Western Samoa 

The Fhoem% islands are a group between 2 30 and 4 30 S 
and 171 and 174 30 W They comprise aght small coral 
islands Total area ot the group 16 sqm Pop 59 With the 
exception of Sydney and Hull islands they have little vegetation 
I A considerable amount of guano has been obtained from these 
I islets but this has now been exhausted The islands were annexed 
by Great Britain in 1889-1892 ^ 

THE EASTERN POLYNESIAN CHAINS 

The first chain The first eastern Polynesian chain may be taken 
to include the island of Niue (Savage I ) the Cook (Hervey) Is 
and Austral (Tubuai) Is 

Ntm {Savage island) 40 m in circumference pop (1934) 

3 949 eastward from the Friendly group and nearer to that than 
to any of the other groups is a dependency of New Zealand since 
1900 The whole island (m 19 10^ S i€9‘^ 47 W ) is an oM 
coral reef upheaved 200 ft honey combed with eaves and seamed 
with fissures through which the abundant rainfall drams mto 
caverns having communication with the sea The natives (all 
Christians) are of mixed Polynesian and Melanesian race are 
certainly less cultured than the Tongans or the Samoans ai****^ 
mdustrious and friendly and certainly do not seem to deserve 
to be regarded as espeaaily ‘^savage 

Niue no longer administered under the Cook Islands Is now 
, under the Munster of Exterhal Aiairs for New Zeaknd A httk 
copm and funps is exported 

The Co^k (or Jffemey) iskmis he between 155*^ rfio* E 
and about 20® S The groi^ comppsea parity volcamc^ 
coralltee islands the most miwtant ni whsefej it ^«R^ongas w 
■ m mcvmSevmm 3i9bo) This; isteni has iewali 

' oonei 300 to 4m fl i&i# towert 
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cano (2 920 ft ) Tile land is fertile and well watered The other 
mportant islands are Mangaia (Mangia) (pop [19 6] i 49) and 
Aitutaki 21 m m circumference (pop [19 6] 1 4oi) These 
islands have luxuriant coco nut palm groves The island of Atm 
has 933 inhabitants Mitiero 238 and Mauki (Parry Island) 51 1 
The totel land area is about 1 1 1 sq m The climate is tempered 
by oceanic influences but the reefs make the islands difidcult of 
access The natives are Polynesians possessing legends of their 
emigration from Samoa The group was discovered by Captain 
Cook m 1777 Missionary work has been in progress since 18 3 
the population being almost entirely Protestant Since 1890 laws 
for the islands have been drawn up by a general legislature and 
administered by an executive council of which Anhs or native 
chiefs are members At Rarotonga there is a New Zealand resi 
dent commissioner who Jaas a veto over all laws In 1915 New 
Zealand included a minister of the Cook islands charged with j 
their admimstration as a member its own executive council 
The new act provided also for the constitution of island councils 
courts of justice and the estabhshment of pubhc schools 

The chief products of the Cook islands are bananas oranges 
tomatoes coco nuts copra shells and bats A wireless station is es 
tabiished at Rarotonga with other stations at Atiu Nme Aitutaki 
and Mangaia 

The Tubum or Amtral ts belonging to France are situated be 
tween 21 49 and 2/ 41 S and 144 22 and 154 51 W The 
total land area is about no sqm and about 9^5 inhabitants 
They are a scattered group of five principal islands surrounded 
by fringing coial reefs the islet bearing coral atoll known as Hull ; 
or Maria island and of more importance four islands forming 
a curved broken chain from N W to S E namely Rimitara Ru 
rutu Tubai (area 40 sq m ) Vavitao and at a distance of 380 m 
from Tubuai Rapa or Oparo islands Tubuai Vavitao and Rapa 
volcanic and reach considerable elevations ( 07/ ft in Rapa) 
The islands are well watered and fertile The natives are Poly 
nesians and were once much more numerous than they now are 
Captain Cook visited Rurutu m 1769 and Tubjj:ai in 1777 Rapa 
was Siscovered by Vancouver m 1791 and Vavitao at different 
times The French protection and subsequent annexation was 
earned out spasmodically between the middle of the 19th century 
and 1889 The islands are politically dependent on Tahiti 

The second cham includes the Soaety islands The Soaety 
urchpelago now commonly called Tahiti is^another group of 
nigh volcamc islands — ^with a few coral atolls — ^lymg between 
16 and 18 S 148 and 155 W with a total area of 657 sqm 
belonging to France The Society islands is a double group 
separated by a clear channel of 60 m in breadth the north west 
or Leeward group including the islands of Huaheme Raiatea 
;and others and the south east or Windward group containing 
the famous island of Tahiti (600 sq m ) Pop (1931) 16 781 — on 
which IS Papeete (pop [1924] 4 601 of whom 2 126 are French) 
the capital of the French possessions m those parts — and a few 
small islands 

The island of Moorea (50 sqm) pop (1931) 201X is im 
portant 

The island of Tahiti itself in shape not unlike the figure 8 has 
a length of 33 m a coast line of 120 m and an area of 402 
sqm It IS divided int^^^two portions by a short isthmus (Taravo) 
about a mile m width and nowhere more than 50 ft above sea 
level The southern the peninsula of Taiarapu or Tahiti iti 
(Little Tahiti) measures ii m m length by 6 m in breadth 
while the northern the arcular mam island of Pononuu or 
— %.hiti urn (Great Tahiti) has a length of 22 m and a breadth 
of 20 The whole island is mountainous A little to the north 
west of Great Tahiti the dduble peak of Orohena rises to 7321 
ft and the neighbouring Aorai is but little lower Little Tahiti 
has no such elevation hut its tower like peaks are very striking 
The flat lands of the Tahitian coast several miles wide— with its 
cham of villages its fertile gardens and its belt of palms here 
and there mtersected by streams from the mountains form a 
fofreground to the grand mountain ranges A good road 
WM nw totind the inland, leading to Pomt Venus the site in 
allCjant, C<pk s observation of the transit of Venus 

I to “ « 
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Clmafe-^The seasons are not well defined Damp is exces 
sive and the heat generally great but the chmate on the whole 
IS not unhealthy ^ 

The indigenous mammalian fauna is as scanty as in the other 
South Sea islands of domestic animals pigs of a snail breed 
which died out on the introduction of stronger European strains 
— and though this is more doubtful dogs are said to have beei 
plentiful when Capt Waliis as he supposed discovered the 
island in 1767 Land birds are few in number and species as 
compared with those of the western Pacific islands The lagoons 
swarm with fish of many species Insects are poor in species 
though some of them are indigenous Crustaceans and molluscs 
on the other hand are well represented worms tchiiioderms md 
corals comparatively poorly The most interesting feature of 
Tahitian conchology is the number of pecular species of the 
genus Partula almost every valley having a distinct form 

The Tahitian fiora though luxuriant and beautiiul is not vtr> 
rich especially m the smaller plants which form the undergrowth 
m similar islands Especially remarkable are many indigenous 
species of banana one form of which (pecuiiai in that its truit 
bunches are not pendent but grow upright) is abundant in the 
mountains and formerly much used by the natives as food 

Part of the archipelago was discovered by Pedro I Qmros in 
1607 In 1767 Waihs named it Kmg George s islmd In x^68 de 
Bougainville visited Tahiti chimed it as French and named it 
La Nouvelle Cythere In 1769 Cook named the Leeward group 
the Society islands m honour of the Ro}al bociet} at whose 
instigation his expedition had been sent Tahiti and the idj icent 
islands he called Georgian but the first name was &ubsequcnti> 
adopted for the whole group 

In 1903 it was decided that separate islands or groups should 
no longer be regarded as distinct establishments but that ill 
should be united into one colony Thus the Society islands an 
joined for administrative purposes with the other French posses 
sions m the eastern Pacific the whole being administered by i gO'V 
eraor with an administrative council consisting of certain officials 
the matre of Papeete and the presidents of the chambers of com 
I merce and agriculture At Papeete there are a higher primary 
school and a normal school and there were (19 s) 63 pnmiry 
schools The chief mdustnes on Tahiti are the preparation of 
copra sugar and rum Imports (1925) 45 96640a francs exports 
50550511 francs The imports include wheat and metdwork 
and the exports copra mother of pearl vanilla coco nuts and par 
ticularly phosphates (81 062 tons in 1925) 

The third eastern Polynesian chain may be taken to include the 
Mamhiki islands the Tuamotu or*Low Archipelago and Pitcairn 
island 

The Mamhkz Archipelago is situated between 4 and ii and 
ISO and 162 W MamhiJa (Humphrey island) itself an islet 
with a land area of about two square miles pop (1926) 416 en 
circling a lagoon of about 6 miles m diameter Its shallow soil 
nowhere raised much above sea level supports many tall coco 
nut palms which serve to make the islet visible from a distance 
generally of about 12 m The native population feed chiefly on 
coco nuts and fish and now have little for export except copra— 
though formerly pear! shell now practically exhausted was 
dredged from the lagoon 

Almost directly east from Mamhiki is a group of low coral 
islands of which the Carohne atoll carrying many islets on a 
rim of coral surrounding a lagoon (some 7i by miles) is a 
type the other members of the group being Vostock and Flint 
islands The natives of the group are Polynesians and nominally 
Chnstian The islands were mostly discovered m the 19th century 
and were annexed by Great Britain mainly in 1888^1889 They 
are now administered by New Zealand 

The Tmmotu {Fauvrwtu) or Low Arcfmpehgo the northern 
extremity of which is situated between the Society and the 
Marquesas islands consists of a great mwnhet of low coral lAads 
or rather atolls, of very amikr character and 
mg m irregular lines from north west to south-aasl^ the 
axis of the group extending over 1 300 Ifee total Iwi 
of the group is only 330 sqm Pop (19^4) 3,715 Tlte 
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atoll Rahiroa or Rangiroa with a lagoon 45 m long 6y 15 wide 
carries 20 plots on its narrow nm Fakarava the next m size 
carries 1 5 ^lets and its oblong lagoon affords the best anchorage 
m the gr^up Hao (Harpe or Bow) atoll m long with a width 
varying from 5 to 9 m has some fifty islets around its lagoon 
— ^which is dangerously studded with coral heads Anaa or Cham 
i^and as Capt Cook named it 19 m long with an avera^^e 
width of 6 miles is remarkable m that it has or recently had a 
continuous growth of coco nut palms along its entire nm whereas 
when Capt Cook visited it in i /dg the line of palms was so in 
terruifted as to seem to grow from a number of regularly placed 
distinct islets— hence the name Cham island — this effect doubt 
less being due to the breaking of the line of trees by the great 
winds occasional in these parts 

The almost innumerable Tuamotu islands differ m character 
very little — except in size with two exceptions Tikei ind Ma 
katea all are low coral atolls with but little natural vegetation 
except coco nut palms and occasionally a scantv under rowth 
chiefly screw pmes (Pandanus) The climate is healthy — ^with a 
lower mean temperature than Tahiti The easterly trade wind prt 
vails Ram and fogs occur even during the dry season The stormy 
season lasts from November to March when devastitmg huiri 
canes are not uncommon and a south west swell renders the wts 
terly shores dano^erous Animal life is scarce a few rats are the 
only mammals land birds art chiefly parakeets thrushes and 
doves insects are few But marine life abounds m the lagoons and 
the surrounding seas pearls and pearl shell abundant in many 
of the lagoons provide the natives with their chief object of in 
dustry and trade The natives are not numeious but art a fine 
strong race of Polynesians 

The first discovery of part of the archipelago was made by 
Pedro lernandez Qmros m 1606 hi my na\igators subsequently 
discovered or le discovered various pirts of the group Ihe best 
harbour is Fakarava the seat liso of the I rtnch resident \n 
other harbour is Mangare\ a The group passed under the proitc 
tion of France in 1844 and was annextd in 18S1 forming part of | 
the dependency of Tahiti and now administered jointly with other | 
French possessions m the Eastern Pacihc ' 

Pitcatm island (lat 54b and long 1^0 19 W) is 

about 100 m south from the nearest of the Tuamotu group 
differs from most of the islands m this itgion m th it it is with 
out coral reefs but rises abruptly with stctp and rugged basil 
tic chffs The highest point of the island is 000 ft and its 
area is 2 sqm Pop (1914) 140 The soil m the ishnds is vol 
came and fertile but owing to^the felling of the natunJ timber 
the liability to drought increases as there are no streams The 
climate is variable and rainy It was discovered uninhibited by 
Carteret m I/67 Pitcairn wis the name of the midshipman who 
first observed it The present population are the descendants of 
the mutineers of the Bounty who occupied the island which 
they found uninhabited m I/90 bringing with them from Tahiti 
SIX Polynesian men and twelve women but it must be recorded 
that the finding by these new comers of stone implements lock 
carvings and other traces of humanity makes li certain that there 
had been previous inhabitants or at least visitors at some former 
time 

In religion the islanders are Seventh Bay Adventists Ihe 
island IS a British colony and is idmimstered by a council of 
seven members with a president (also chief magistiate) and a 
vice president (also Government secretary) subject to the con 
trol of the high commissioner for the Western Pacific since 
1S98 The island grows coffee and has poultry and goats The 
products include beans sugar cane yams taro melons sweet 
potatoes oranges pme apples bananas arrowroot and other 
fruits and vegetables 

THE OUTLYING GROUPS 

Within this section fall the Marquesas islands Palmyra Wash 
mgton Fanning and Chnstmas islands the Hawaii islands Easter 
Bland $ala y Gomez etjf 

The Marquesas ZrchtpeUga east from Caroline atoll consists 
of two somewhat distinct groups of high volcamc islands, |3ieciiiair 
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m the comparative rarity of coral fringes to their coasts Total 
area 480 sqm Pop (1924)2300 The north western group has 
seven islands the four largest being Ua Pou or A.dam island 
Ua Huka or Washington Nukuhiva (70 m in circumference and 
the most important of the whole archipelago) and Eiao The 
south eastern group consists of ihe islands of Fatu Hiva or Mag 
dalena Motane or San Pedro Tahuata or Santa Christina and 
Hiva Oa or Dominica the last with a coast line of more than 60 m 

Along the centre of each of the mam islands is a ridge of moun 
tains rising to between 3 000 and 4 000 ft from which rugged 
spurs forming deep vallevs stretch toward the sea There are no 
active volcanoes Vegetation is luxuriant m the vaile>s which 
are well watered by streams The flora is abundant man> of the 
species identical with those of the Society islands but more indig 
enous land mammalian fauna is remarkaM> poor Land buds are 
of comparatively few species On the other hand marine forms 
of animal iite are as abundaift as around other sub tropical Poly 
nesian groups The climate is hot and damp but not unheallh> 
the temperature during the six months rainy season which begins 
it the end ot No\ ember vanes between 84 and 91 and during 
the rest of the year between 77 and 86 It is tempered b> mod 
crate easterly trade winds and in the larger islands by the alterna 
tion ot land and sea breezes The natives purely Polynesians are 
reputed to be physically the finest of the South Sea islanders and 
at the incoming of Europeans were numerous warlike and active 
but have since very greatl} diminished m number and energy 

The islands were discovered in 1595 by Mendana who only 
I knew the south eastern group The remaining islands were dis 
I covered from time to time subsequently In 184 after French 
Roman Catholic nwssionaues had prepared the way the islands 
were annexed by France The ishnds were almost abandoned 
betw ten ib6o~ib / O They arc now administered together with the 
other French possessions m the Eastern Pacific from Tahiti The 
n iti\ cs ha\ e outwardly adopted Christianity Large numbers of 
swine and fowls are reared 

Ihe Line islands (or America islands) north of the Equator 
sometimes t illed Palmyra Washington and Fanning and Christ 
mas islands aie low atolls which would hardly be distinguishable 
from a distmee but for their tall coco nut palms Palmyra (ij 
sq m ) uninhabited but occasion illy visited for the gathenng of 
the coco nut crop tfce smallest is remarkable in th it it has three 
distinct li^^oons Washington (3^ by i:J miles) pop 60 and Fan 
nmg (pi by 4 miles) pop (1926) 447 are of much greiier xm 
portanee both having for many years been more or less success 
fully cultn ated by Europeans employing I ibour imported from the 
Ciibert ishnds Tanning since 190 has been a Picific Cable 
Board station with a large staff of employees Chnstmas island 
(40 m long with an average width of 35 m ) pop (xg ) Euro 
peans 4 Tahitians 8 the largest atoU in the Pacific has been the 
scene of several attempts at coco nut cultivation It was discov 
ered by Captxm Cook m 17/7 and annexed by Britain m x888 and 
included in the Gilbert and Elhee Islands Colony in 1919 It was 
leased to the Central Coco nut Plantations Ltd for 87 years in 
1914 South of the Equator the northernmost of the Line islands 
IS Jarvis island (area i^ sqm pop 30) a small treeless and al 
most grassless islet which has obviously been elevated some xo or 
I ft above sea level it has or had considerable deposits of 
guano South cast from Jarvis island a chain of more or less simi 
lar islets the principal of which are Malden (35 sq m ) Starbuck 
(x sqm ) extends — ^but at considerable distances from each other 
Caroline Vest ok and Flint atolls Ail these islands belong to^ 
Bntain Fanning V. ashmgton and Christmas islands being a part 
of the Gilbert and Ellice Islands Colony Adjacent to Pitcairn 
island there are small uninhabited islands namely Oeno and Ducie 
atolls and Henderson or Elizabeth island which last named is 
remarkable as being an eighty feet high flat topped island which 
appears to have been raised by some subterranean convulsion 

The Hawaiian group (Sandwich islands) are treated in a separate 
article The remaining qutlyng Pacific islands, eg, Easter 
island Sala y Gomez ax^ the Galapagos islands are a£o treated 
elsewhere 

Bibkoorafey-*-! B Hooker d Lecim^ m Flor^ (xS 5 i) , 
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P H Johnson The South Seas of Today (19 6) C B Humphicys 
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Publication fso 9 (Amer Geog Soc> 19 S) Handbook of the 
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PACIFICO, DON or DAVID PACIFICO (1/84-18^4) 
A Portuguese Jew born a British subject in Gibraltar who 
brought an action against the Hellenic Government claiming 
£ 6 000 compensation for his house in Athens burnt down in 1847 
m an anti Semitic not Pacihco finally received compensation 
PACIFIC OCEAN^ the largest division gf the hydrosphere 
lym^ between Asia and Australia and North and South America 
It IS nearly landlocked to the north commumc itmg with the 
Aictic ocean only by Bering strut which is 65 km wide and of 
small depth The southern boundary was sometimes regarded as 
the parallel of 66^ S but this limit is artificial and it is now 
considered that the Pacific eictends to the borders of the Antarctic 
continent e'^cactly as the Atlantic and Indian oceans do As 
east and west boundaries in the Inghei southern latitudes one 
may take the meridians passing through South cape in Tasmania 
and Cape Horn The north to south distance from Bering strait 
to Antaictica near Cape Adare is 15 500 km or 8 350 nautical 
^ miles and the Paafic attains its greatest breadth between 
Panama and Mindanao (Philippine Isl ) when it measures 
17 200 km or 9 300 nautical miles The distance between Yoke 
hama (Japan) and San Francisco is about half as great again 
as that from New York to Southampton similarly the distance 
between Sydney and Cape Horn is greater than that from Buenos 
Aires to Cape Town by fully a half The coasts of the Pacific 
are of varied contour The American coasts are for the most 
part mountainous and unbroken the chief indentation being the 
Gulf of California the general type is departed from m the 
extreme north and south the southern coast of South America 
Consisting of bays and fjords with scattered islands while the 
coast of Alaska is similarly broken m the south and becomes low 
and Si; 7 ampy towards the north The coast of Austraha is high 
“-^nd unbroken there are no inlets of considerable size although 
the small openings include some of the finest harbours m the 
w<^ld as Moreton bay and Port Jackson The Asiatic coasts 
Tor the most part low and irregular and a number of seas 
ate mo|:e or less completely enclosed and cut off from communi 
cktmu with the dpen ocean Bering sea is bounded by the Alaskan 

§ aii€l the diam of the Aleutian islands the Sea of 
s endosed the pemnsula of Kamchatka and the 
|nd% the Sea of Japan ts shut df by Sakhabn island 
h$0 ptefc the pfehinsulat of Korea the YeSow 
betwe^t the coast of China and Korea, the 
we Asiatm eontment and the islaud of 


Formosa the Philippine group Palawan and Borneo Amongst 
the islands of Malay archipehgo are a number of enclosed areas 
— the Sulu Celebes Java Banda and Ataiuia seas 

The question as to where withm the Malay archipehgo the 
limit between the Indian and Pacitic oceans is to be driwn is 
as difficult to answer as the question of the natural boundary 
between Further India and Australia Wallace placed the iatt r 
m the Macassar strait so that Borneo would belong to the Indi m 
province and Celebes to the Australian So far is wt know to day 
we must argue from oceanographic considerations e c the con 
fi uration of the sea floor the properties of the water tic th it 
the deep basins of the Sulu sea Celebes se x 1 lores sea S i\ u 
sea and Banda sta belong to the Pacific %\hilc the shallow Ja\a 
sea and the South China sea are part of the Indi in oct in 
The Pacific was first scientific ally explored by the git it Fng 
hsh Deep Sei Expedition of HMS Challenger (iS -/b) 
and then b> the German expedition of S M S G i/eile (18/4-76) 
by the two United Stites ships Tuscarori (18/4-/ 6 18 /S- 9) 
and Albatross (1S88 1890-9 1899-1900 1904-05) by the 

Russian warship Vitm (1887) by S M S limet (1906-14) 
ind others For many import int soundings m the southwest 
Pacific we a e indebted to H M b Penguin and mmv Bntish 
cable ships in high southern latitudes the Diseover> ( 1901-04) 
earned out many observations Lately many oceanographic il 
enterprises have been prosecuted by the J ipanese navy is well is 
from the U S oceanographical station at Sin Diego (Califorma) 
Extent — The area and volume of the 1 acific ocean and its 
seas with the mean depths calculated therefrom lie gmn m the 
article Ocean The Pacific ocean has double the arc i of the Athn 
tic — the next largest division of the hydrosphere — and has more 
than double its volume of water Its aiei is is much is the ana 
of Africa greater than the whole land surf ice of the globe 
Antarctica included The total land area draining to the Pacific 
IS estimated by Murray at 19400000 sqkm or little moic thin 
one fourth of the area draining to the Atlantic The American 
nverb draining to the Pacific except the Yukon Columbia and 
Colorado are unimportant The chief Asiatic rivers art the Amur 
the Hwang ho and the Yangtsze kiang none of which enters 
the open Pacific directly Hence the proportion of purely oct mic 
area to the totxl area is greater in the Pacific than in the Atlantic 
Relief of Bed — he bed of the Ficific is not nituraliy divided 
mto physical regions but for descriptive purposes the pirts of 
the area lying east and west of 150 W aic conveniently dealt 
; with separately The eastern region is chincienzcd by great 
uniformity of depth the 4 000 metres fine keeps close to the 
American coast except off the Isthmus of Panama whence an 
ill defined ndge of less than 4 000 metres runs mdudmg the 
Galapagos islands south westwards and again off the coast of 
South America in about 40 S where a similar bank runs west 
and unites with the former The bank then continues south to 
the Antarctic ocean in about no W Practically the whole of 
the north east Pacific is therefore more than 4 000 metres deep 
and the south east has two roughly triangular spaces including 
the greater part of the area with depths of more than 400a 
metres Notwithstanding this great average depth the deeps ^ 
or trenches deeper than 5 000 metres which ate so character 
istic of the western Pacific are small m number and extent m the 
eastern half along the west coasts of North and South AmericA 
Four small deeps are recognized along a line close to the coast 
of South America and parallel to it m the depression tnclosad 
by the two banks mentioned, te along the roast of Chile and 
Peru between 35 and 10® S The first deep (j 667 metres) hm 
with Its centre off Valparaiso the second and deepest (7633 
metres) has its centre off Taltal, and is called the Atacama trench, 
the third (6 867 metres) hes in the angle of the coast 
Iqmque and MoHendo the fourth (5 &6S metres) in front of 
Callao All four deeps have their greatest depth betwaea tec? mi 
■ 400 km from the coast 

^ The largest gulf on the northwest coast, of 
and British Columbia even at a great from la^ 

th6 rhiatrviely m 0 d^th Or hm flim | im ff 

W dbe Pacific Ms idamfcj tit ill 
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Yoicamc and coral formations are of course scanty The most 
important #roup is the Galapagos islands On the other hand in 
the wes^^m Pacific we have numberless great and small islands 
and islan 4 groups They are sometimes set out m regular chain 
at other times spread out irregulaily over great areas To the 
first type in the north belong the Aleutians the Kuriles the 
Japanese islands the Riu Km islands the Philippines and parallel 
to them the Peiew islands the Yap group the Bonin and Man 
anne group in the Southern Hemisphere the Solomon islands 
the New Hebrides New Caledonia and New Zealand New Zea 
land morphologically is related northward to the Kermadec and 
Tonga 1 lands and southward through the Auckland islands to 
Macquarie island (550 S ) On the outside of nearly ail these 
island chains are observed very deep and sometimes fairly wide 
trenches in which depths of over 8 000 e\en over 10 000 metres 
have been regi iered This is the most important characteristic 
of the configuiation of the Pacific floor no other ocean has any 
thing like it The greatest deeps are the Aleutian trench (7 382 
metres) the Kurile Japanese trench (S 514 metres) the Philip 
pine trench eastward of north Mindanao in lat 9 42 N 
and long 126 51 E only 75 km from the coast where m 
192 / the German cruiser Emden measured the greatest of ail 
sea depths viz 10 800 metres In the same latitudes three other 
trenches are known east of the Palau islands east of Yap and 
south east of Guam and the Marianne islands where the United 
States telegraph ship Nero found a depth of 9 6S5 metres 
In the Southern Hemisphere between New Guinea and the 
Solomon islands is the Bougainville trench (9 140 metres) The 
New Caledonian trench ha a depth of 7 570 metres Finally 
H M S Penguin explored the Kermadec Tonga trench which 
lie» outside z e eastward of these groups between 36 S and 
16 S and includes depths attaining 9 412 metres The area of 
these long deep regions is always small these deeps lie parallel 
to the coasts of the present continents or to the coasts of earlier 
continents In earlier geological epochs for example a continent 
may have extended eastwird from New Guinea to the Tonga 
islands and New Zealand and perhaps noith to the Mariannes 
It IS certain that in these trenches which he in front of the fold 
mountains of eastern Asia is to be sought a centre of great tec 
tome disturbances just as the west coast of South America is 
afflicted by terrible earthquakes whose epicentre lies in the 
trenches off Chile and Peru The immense stretches of the west 
Pacific contain besides these regular island groups and deeps 
many irregularly strewn islands eg the Plawau islands the 
Carolines the Gilbert islands dthe Samoa archipelago the Tau 
motu archipelago etc Most have volcanic cores in low iati 
tudes these islands are surrounded with coral reefs or it may 
be that the reefs alone appear as atolls In the great areas be 
tween these groups the sea floor sinks to depths exceeding 4 000 
metres sometimes even exceeding 6 000 metres Thus the Pacific 
has an average depth of 4028 metres this average is greater 
than m any other ocean the figure for the Atlantic being 3 332 
metres The following table showing the area of the flioor at 
various depths for the Pacific as the work of Kossmna (1921) — 
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of the whole Over a large part of the central Pacific far removed 
from any possible land influences or deposits of ooze the red clay 
region is charact nzed by the occurrence of manganese which 
gives the clay a chocolate colour and manganese nodules are 
found m vast numbers along with sharks teeth and Jhe ear 
bones and other bones of inhales Radiolarian ooze is found m 
the central Pacific m a region between 15 N to 10 S and 
140 E to 150 W occurring m seven distinct localities and 
covering an area of about 3 000 000 sq km further a wider 
strip of radiolarian ooze was discovered by the Challenger and 
the Albatross between 7 and 12 N lat stretching from 
140 W long to the neighbourhood of the west coast of Central 
America bringing the total area of the radiolarian ooze in the 
Pacific to about 10 000 000 sq kilometres Between these two 
areas almost on the Equator a strip of globigenna ooze was 
found coi responding to the ^^one of globigenna m the equatorial 
region of the Atlantic Glomgenna ooze covers considerable areas 
in the intermediate depths of the west and south Pacific—- west of 
New Zealand and along the parallel of 40 S between 80 -98 
W and ISO -iiS W — ^but this deposit is not known in the 
noith eastern part of the basin The total area covered by it is 
estimated at 30000000 sqkm — about two thirds of that m the 
Atlantic Pteropod ooze occurs only m the neighbourhood of Fiji 
and other islands of the western Pacific passing up into fine coral 
sands and mud Diatom ooze has been found in a broad band 
between 57 and 67 S lat and thus in the Antarctic part of 
the Pacific corresponding with its occurrence in the same lati 
tildes in the Atlantic and Indian oceans 

Meteorology — Paitly on account of its great extent and 
I partly because t 1 f*re is no wide opening to the Arctic regions 
the noimal wind circulation is on the whole less modified m the 
north Pacific than in the Atlantic except m the west where thj 
southwest monsoon of southern Asia controls the prevailing 
winds Its influence extending eastwards to 145 E near the 
Ladrones and southwards to the Equator In the south Pacific 
during the winter niontbs of the Northern Hemisphere the librth 
west monsoon of Austraha affects a belt running east of New 
Guinea to the Solomon islands In the east the north east trade 
belt extends between s and 25 N the south east trade crosses 
the Equator and its mean southern limit is 25 S The trade 
winds are generalljP weaker and less persistent in the Pacific than 
m the Atlantic and the intervening belt of equatorial calms is 
broader Except m the east of the Pacific the south east trade 
IS only fully developed during the southern winter at other sea 
sons the regular trade belt is cut across from north west to 
south east by a band 20 -30 wide m which the trades alternate 
with winds from north east and north and with calms the cairns^ 
pievaiimg chiefly at the boundary of the monsoon region (5 N 
15 S 160 -iSs E ) This area m which the south east trade 
IS interrupted includes the Fiji Navigator and Society groups, 
and the Paumotus In the Marquesas group the trade wind is 
fairly constant 

The great warming and abundant rainfall of the island regions 
of the western south Pacific and the low temperature of the 
surface water m the east cause a displacement of the southern 
tropical maximum of pressure to the ea|^t hence we have a 
permanent south Paafic anti cyclone close to the coast of 
South Amenca The charactenstic feature of the south western 
Pacific IS therefore the relatively low pressure and the existence 
of a true monsoon region m the middle of the trade wind belt 
It is to be noted that the chmate of the islands of the PacifiOr-’ 
becomes more and more healthy the farther they are from the 
monsoon region The island regions of the Pacific are every 
where characterized by uniform high air temperatures the mean 
annual range vanes from i to 9 F and the diuma! range from 
9 to t6 In the monsoon region relative humidity is viz 
, 80 to 90% The rainfall is abundant m the western rfeland 
groups feere is no well marked lamy season but over the whole 
i^on the greater part of the rmufall takes flac» Ihe 

summer, even as far north a& Hawau 
[ The whole north Paafic from the tropic to tl» Bermg sea 
: Oh Aaatio s4e a w»oonai reversit of wmis, 
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Winter and summer In winter exceedingly dry and cold north 
westerly winds dependent on an air pressure maximum over 
Siberia and an air pressure minimum near the Aleutians blow 
over the whole area in summer with low pressure over the 
Asiatic continent warm and ramy south and south easteily winds 
(m connection with the south west monsoon of the China sea) 
prevail over the whole area of the Yellow sea Japan sea Okhotsk 
sea and Bering sea On the American side of the Pacific this 
complete change of wind direction is absent and throughout the 
year moist warm winds from the ocean t e south westerlies 
prevail from Sitka to Vancouver except for irregular changes in 
consequence of the passing of atmospheric depressions These 
circumstances explain the reat differences shown m the following 
table between the average air temperatures on the Australo 
Asiatic side of the Pacific and on the American — 


Atr Temperature ( F) and Ratn^U {mm ) m the Pactfic 
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Temperature — The distribution of temperature in the waters | 
of the Pacific ocean has been fully investigated so far as is pos 
sible with the existing observations by G Schott At the surface 
an extensive area of maximum temperature (over 82 P) occurs 
over^io on each side of the Equator to the west of the ocean 
On the eastern side temperature falls to 72 F on the Equator 
and is slightly higher to north and south In the north Pacific 
beyond lat 40 the surface is generally warmer on the east than 
on the west but this condition is on the whole reversed in cor 
responding southern latitudes In the intermediate levels down 
to depths not exceeding i 000 metres a remarkable distribution 
appear^ A narrow strip of cold water runs between the Equator 
and 10 N widest to the east and narrowing westward and 
separates two areas of maximum which have their greatest in 
tensity m the western part of the ocean and have their central 
portions m higher latitudes as depth increases apparently tend 
mg constantly to a position in about latitude 20 to 30 N and S 
A comparison of this distnbution with that of atmospheric pressure 
IS of great interest High temperature in the depth may be taken 
to mean descending water just as high atmospheric pressure 
means descending air low temperature in the depth may be taken 
to mean ascending water as low pressure means ascending air 
and hence it would seem that the slow vertical movement of water 
in the Pacific reproduces to some extent the phenomena of the 
doldrums and hor|^ latitudes The isothermal hues in fact 
suggest that m the vast area of the Pacific something correspond 
mg to a planetary circulation is estabhshed In the greater 
depths of more than 2 000 metres temperature is extraordinarily 
uniform 80% of the existing observations falling withm the 
^^■tjiimts of 34 8 and 355 In the enclosed seas of the western 
Pacific temperature usually fails till a depth corresponding to 
that of the summit of the barners which isolate them from the 
open ocean is reached and below that point temperature is uni 
form to the bottom In the Sulu sea for example a temperature 
of $0 4 F 1$ reached at 700 metres and this remains constant 
to the bottom in 4,660 metres 

Salinity — -The surface waters of the whole Pacific have less 
salt than those in the corresponding regions of the Atlantic For 
I example the salt content west of San Krancisco is 33 but 
weat qf X**^bon over m the north east trade region of the 

I ^ m^^res only«about whereas m the region of 

[ * 
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the Atlantic north east trades it is over 36%c> or The 

reason for this is not yet known with certainty probably cvapora 
tion IS less than m the Pacific because of the smaller locity of 
the wind and the rainfall is greater than in the Atlantic The 
geographical disposition of the varying salt content is essentially 
the same in the Pacific as m the Atlantic and Indian otcins In 
each hemisphere m the region of the north east and south east 
trade winds appears a broad zone with reiatic ely the highest 
salt content In northern latitudes its centre lies in the middle 
of the ocean in southern latitudes it is m the cistern or South 
American half Between these mostly from 5-10 N ht is a 
small strip of water poor m salt stretching fiom the Philippines 
to the coast of Central Amenca here the sail content amounts 
to less than 34 %o m the west less than m the cast 

where m the Gulf of Panama 3i%o or e\en ohne been 

observed North and south also from the two first named tropical 
maxima the salt content diminishes particularly m the north 
Pacific In the ocean off the Japanese islands in spite of a warm 
current resembling the Gulf Stream the salt content is onl> 
34 5%o or 34%o almost 2^co less than in the Atlantic The 
Okhotsk and Bering seas winch perhaps can be compared with 
Baffin bay and the Norway sea have 3 -31^00? ^ salt content 
2-3 less than the Atlantic regions named 
The distribution of saltness m the depths of the Pacific ocean 
IS not yet sufficiently known but it seems to correspond in the 
mam with that ascertained for the Atlantic (q v ) 

Circulation — ^The surface currents of the Picific have not 
been studied m the same detail as those of the Athntic and 
their seasonal variations are little known except in the monsoon 
regions Speaking generally however it may be said that they 
are for the most part under the direct control of the prevail ng 
winds The North Equatorial current is due to the action of thi 
north east trades It splits into two parts east of the Philippines 
one division flowing northwards as the kuro Siwo or Black Stream 
the analogue of the Gulf Stream to feed a drift circulation which 
follows the winds of the north Pacific and finally forms the Call 
forman current flowing south eastwards along the American 
coast Part of this rejoins the North Equatorial cm rent ind 
part probably forms the variable Mexican current which follows 
the coasts of Mexico and California close to the land Ihc 
Equatonal Counter current flowing eastwards is largely issislcd 
during the latter half of the year by the south west monsoon 
and from July to October the south west \/inrIs pic\ iiling c ist 
of 150 E fuither strengthen the current but later in tht ycir 
the easterly winds weaken or eve% destroy it Between thi kuro 
Siwo and the Asiatic coast te east of the kunics am! kim 
chatka a band of cold water with a slight movement to the south 
ward known as the Oya Siwo forms an anaiogm of the cold 
wall of the Atlantic In the Japan sea too on the Siberi m coast 
as well as in the Yellow sea on the Chinese coast there flows 
southward during the greater part of the year cold water poor 
in salt This current is easily recognized from its green colour m 
the Straits of Formosa as far as Hong Kong In the Southern 
Hemisphere the South Equatonal current is produced by the 
south east trades and is much more vigorous than its northera 
counterpart On reaching the western Pacific part of this cur 
rent passes southwards east of New Zealand and again east of 
Australia as the east Australian current parts northwards to 
join the Equatorial Counter current In the higher latitudes of 
the south Pacific the surface movement forms part of the west 
wind drift of the Roaring Forties 
The cold water of this stream with contributions from the 
depths on the coasts of Chile and Peru gives nse to the scanti 
ness of the ram in this region as far northward as Callao and 
Payta an effect analogous to that of the Benguela current along 
the coast of South west Africa Sometimes it appears that this 
Peruvian current in the northern part is hemmed in by the warmer 
water of the El nmo^ current which spreads southward from 
the coast of Colombia and Ecuador This has disastrous cem 
sequences for the animal world the guai^^biijds and the fiii the 
It also has fatal effects on the coast regions for the mm 9Sm 
dated with the waim current entaib great hijufy m 
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this erstwhile desert like region Such a catastrophe occurred 
last in Peri^between January and March 1925 

See Re^ts of expeditions of the U S S Albatross and Thetis 
(1888-927 A Agassiz Expedition to the Tropical Pacific (1899-1900 
1904-05) HMS Challenger (1873-76) Egena (1888-89 and 
1S99) Elisabeth (1877) Gazelle (1875-76) Planet (1906) 
Penguin (1891-1903) Tuscarora (1S73-74) Vettor Pisani 
(1884) Vitiaz (1887-88) also observations of surveying and cable 
ships and special papers m the Annalen der Rydrographie for dis 
tnbution of temperature and for currents see H Thorade p 17 
(1909) G Schott p 2 (1910) B Schulz p 177 (1911) F Zorck 
p 1 64 (1928) for salinity see G Schott p 148 (19 S) and m the 
\rchiv der Seewarte (G Schott 1891 C Puls 1895) 

PACIFIC OCEAN QUESTIONS The huge expanse of 
the Pacific covering half the globe has obstructed human mi 
gration and intercourse till recent times There was only one way 
of reaching America from Asia and that was over Behring s 
Straits a shallow connection between the Arctic and the Pacific 
36 m broad It was doubtless across this gap that the New 
World was peopled The Kuro Siwo or tropical current which 
runs north along the East Coast of Japan and when it reaches 
its northern limit bends south east along the American Coast may 
have carried craft on to a shore far from home and thus Japanese 
or Chinese junks may ha\e been borne on to the islands on the 
norl h west coast of America or even on to the continent itself 
There is a zone of westerly winds that might assist seicraft from 
Asia to America but the equatorial zone of calms and variable 
Finds makes migration or even dnft across the broadest part of 
the ocean improbable The southern zone of westerlies com 
monly called the roanng forties lying between 40 and 60 de 
grees south is the only one that could give easy passage from west 
to east such as a mi<yratiOE or trade route demands but the 
landless character of the Pacific there makes it improbable espe 
cially as an unmantime people occupied Australia and New 
Zealand was uninhabited till the daring sailors of Polynesia | 
reached it After that time Maori canoes seem to have come as ^ 
far east as the South American coast as evidenced by the likeness j 
of the Araucanian stone axe to the Polynesian and especially the 
identity of the name for it m both regions (tolz) the identity 
of a polished war club with cutting edges and wrist cord found 
early last century in a grave in Ecuador with the Maori mere 
the use of the earth oven and of an intoxicating drink made by 
chewing the root of a plant m ancient Chile and especially the 
identity of the Araucanian name of this last (cawau) with that 
of the similarly brewed Polynesian dnnk (kawa) 

Ptoblem of Polynesia — By far the most difficult of Pacific 
questions is that of the peopling of the far spread groups of the 
centre and east of the Ocean The voyagers of the i8th century 
observed the identity of the people who occupied the widely 
divided islands of this vast region in customs language and 
physique and called them the Polynesians or people of the many 
islands And when they went away west through Melanesia 
Papuasia and Indonesia and found that most of the languages 
they encountered had a proportion of their vocabulary mam 
festly related to if not identical with Polynesian words and the 
numerals the same all through they assumed that the language 
was one and the same and called it Malayo Polynesian The fur 
ther conclusion that it indicated the same race was too manifestly 
m conflict with the pronounced racial differences to be long held 
That there is a negroid element m the physique of many Poly 
nesians is undemed but how it came into the Pacific is one of 
its difficult questions for the universal custom in Polynesia of 
massaging the nose of the baby as soon as it is born into the 
flat negroid form is meant to add to the beauty of the face and 
that idea of beauty could not have arisen if there was an ab 
original negroid race in the islands which the newcomers sub 
dued The ethnologist must rely on other features of the physique 
and there are plenty to distinguish this people from those to the 
west of them 

the Age of Steam^It was the age of steam that btought the 
Pacific ocean into world history and made Pacific questions 
urgent The era that wits to bring the two great cultured racial 
sections of mankind into closer contact and to make the great 
ocean fulfill Its destiny as the arena of history began when the 
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pursuit of gold drew crowds to California and Australia but not 
in earnest till railways across North America commenced to direct 
the trail of the immigrants to the western lands and the cheapness 
and capacity of steamer traffic peopled the east of Austraha and 
New Zealand and drew to it Oriental traders and labourer^ Not 
till near the end of the 19th century did the white man realise 
the great part the Pacific was to play in the history of mankind 

China and Japan — ^The Suez canal came earlier but that 
would have been cut had there been no great ocean beyond Asia 
its aim was to bring Oriental possessions nearer to their managers 
and the Oriental market nearer to the manufactunng nations of 
Europe The greatest of all Oriental markets China was the last 
to come within the ran e of Western commerce though the Arabs 
had been trading with Canton for many centuries Like all lands 
enriched by the overflow of rivers nortfiern and eastern China 
were early populated and w^e organised first socially and then 
politically soon after the olcf^tone age gave way to the neolithic 
But the spill of peoples from the steppes of central Asia continued 
to be recurrent The northern plains and plateaux of China were 
ever overcrowded and drought or flood from China s sorrow 
the Hwang Ho followed by famine caused the people to overflow 
southwards into a zone that was warmer and seldom or never 
troubled with droughts Thus this rich section of the earth came 
to hold one fourth of the human race so wedded to the soil and to 
the graves of their ancestry that it became the most stable of 
peoples ready for the strong and vigorous ruler to civilise and 
unify and when civil war ceased it had long periods of peace 
that made it easy for so prolific a race to fill its borders to over 
flowing ripe for the discipline of famine and plague 

Further north tfeb closer proximity of the Japanese islands to 
the continental coast stimulated migration throughout at least 
the neolithic and bronze ages It was doubtless the central Asiatic 
push that drove the Mongoloids over the straits of Tsushima in 
the bronze age But they found the archipelago already filled 
with a vigorous Caucasoid people whom they called the hairy 
Amu because of tfieir having much face hair Though aided*and 
led by a seafanng people who came overseas from the south it 
took them till the 12th century to drive the abongmes north of 
Tokio That another race different from all three had found its 
way into the archipelago is evident in the tall people over the 
mountains of the ci^tral island 

The East and West developed their cmhsations m isolation 
from each other Japan closed its doors against alien civilisations 
and foieign commerce just when with its maritime bent it might 
have gone freely all over the great ocean and planted its colonies 
in Indonesia Australia and New Zealand and on the western 
shores of America without any hindrance At its awakemng in 
the latter part of the 19th century and its welcome to Occidental ^ 
trade and culture the Occident had placed its mark upon these 
lands and begun to pour in its immigrants Now that the East is 
eager to find issues for the overflow of its prolific population the 
white man has fenced in by head tax and prohibitions these open 
lands to the west and south against the Oriental who has to find 
the mam arena for his immigration on the continent of Asia The 
islands of the ocean where it is not merely welcomed but sought 
after affords but little scope for a country like China which 
according to a recent rough Shanghai estimate added nearly 
50Q0000Q to Its population between 1923 and 1926 m spite of 
cml war and like Japan which added 700 000 to its 65 000 000 
m 1927 in spite of its decreasing birth rate and increasing death 
rate ^ 

Industrializatioii of tfiie Bast — ^Manchuria is now that it 
has a network of railways giving issue to the overflow of China 
nearly a million trooped into it in 1927 chiefly from northern 
China which was harassed with civil war and famine and especially 
from Shantung Japan after the defeat of Russia thought it had 
secured an arena for its overflow m taking oyer the Southern 
Manchurian railway but failed to turn the current of emigration 
thither m 1909 for example 600^000 Japanese entered but by 
the end of the year 57^ 000 had gone back to their own knd 
But Manchuria is essential to the Me of Japan as a producer of 
Its food of raw material for its manufactures mm of pr^t from 
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its railways little wonder that Japan is ever expanding the rail 
way system and making the future of this ^^reat market secure 
For the island nation is rapidly industrializing itself as the only 
solution of its problem of over population Whether this is to be 
the s<dution of China s still more clamant problem after Man 
chuna^ and Mongoha and eastern Siberia have received their full 
complement of farmers and coolies is a Pacific question that will 
have to be answered before the end of this century The piocess 
has already begun m the cities on the deltas of the rivers the 
labour is cheap enough and in its own way virile enough but 
its financial success depends on the honest> and thoroughness of 
the business methods and hitherto few or no Chinese companies 
have paid dividend and the railways managed by the Chinese are 
failures This is due to the eleventh commandment of squeeze 
a tradition born of the'^a}ment of Government officials by what 
they could extract from the tax myers It is still a question 
whether Oriental mass productioiu^managed by Orientals can 
attain the standard and honesty of the former individual crafts 
manship and on that depends the stability of the markets the 
products ma> find 

Whether China can follow the lead of Japan and westernize 
its ancient civilization is the question of Pacific questions when 
we consider the mass and fecundity of its population and the po 
tentiahties of its resources As yet its republican form of Govern 
ment has pioved itself a failure How long it will take to make 
it a reality instead of a pretence depends upon the answer to a 
variety of questions chief of which i this Can a nation so huge 
and unorganized overcome the handicap of its script as Japan 
has done and make education universal and compulsory? A 
Chinese scholar James Yen of Pekin has reduced the lo ooo | 
ideographs essential for education to i ooo and wiihm a >ear 
or two has had a million of his countrymen taught them 
through volunteer teachers Japan has raised the standard of 
living of her population at least 30% in spite of the doubling 
of xts numbers during the last half century this she has done 
by her vigorous industriahzation but she is tie most organizable 
of Onental nations because of her insular character the absence 
of disturbing racial differences and the atmosphere of social 
disciphne that was left when the revolution abolished the pn 
vileges of her highly educated aristocracy but most of all 
because she set herself at once to the isask of estabhshing 
a system of umversal education 

Rtissta— One of the most interesting of Pacific questions is 
how far Bolshevik Russia will succeed m the Onent In China 
Its propaganda is probably doomed to failure because of the 
almost universal peasant proprietorship but if it has fallen hen 
to the Onental ambitions of Tsanst Russia there is bound to 
be a triangular conflict in Manchuria it cannot abandon the 
shorter route to the Pacific by the Chinese Eastern railway through 
north Manchuna Japan cannot abandon its claims on Man 
churia as the best source of its food and raw matenal for manu 
factures and its best market nor can China cease to proclaim 
this great province outade the Great Wall her own now that it 
B filling up with Chinese 

Tbe Fttttiire^Advance towards the conahation between East 
and West will not b^ossible till this is settled And the mutual 
influence of their culture and civilization wiU be of httle avail un 
less there is peace and mutual respect between them Occidentals 
must give up their arrogant assumption of supanonty and cease 
thinking of Onental soaal customs and religious attitudes as 
«%futjhties to be thrust aside for what they mtroduca whilst 
Orientals must hmx to recognize what the foreign devils have 
ipm for their commerce and the development of their countnes 
The Pacific ocean is the arena in which must be worked out the 
pifoWems of the umficatm of mankind for here have been 
brought face to the racial types that have shown the greatest 
capacity for advance m mvitetion 
I process ef himtah hybridization has grown slower as m 

hate b«o« stable and will grow slower still as natmhid 
I hecotties inor« <Minte m its aani And m the 

a# me# stages s# for % 4 mm^ of human 

imt$ Ibt ii»y tataf 


10 ooo or even 100 ooo years to reach its denouement so con 
trusted are the peoples and cultures so broad the sea that divides 
them so slow the processes that have to depend on r on com 

mercial intercourse 

The most hopeful omen is the rapidity with which Jipin has 
absorbed Occidental culture and >et tome out of the process 
strong m her personaiit> and national character It was hfer 
national environment that made this abnorniil npidity sure 
without a devastating revolution An island or extensive archipcl 
ago lying not far off a populous continent in the Itmptiaic zone 
the zone of entei prise and initiative and across the hiiiiides so 
as to secure a constant flow of vauations for selection to woii on 
once it attains a umiy is bound to make swift and tisy progress 
and to a play a dominant part in the ocean around it if not in the 
world as a whole Japan is the counterpirt m the Paiific of 
Britain m the Atlantic Ihtre are two other insuiai unities in 
the ocean that have a similar environment New /eiluid in the 
south and Vancouver m the north whether they will have a hrge 
part to play is an interesting question one is too far from its 
still spaisely populated island continent and the other too much 
in the shadow of Canada to enter soon into the dommamc that 
is the natural heutage of such an environment but both will 
have that combination of a sailor bleed and i mountain breed 
which makes a people bold in enterprise and passion itel}' dc 
voted to freedom they will be the maritime shuids of their 
neighbouis The very isolation of New Zeiland will make her 
capable of conti oiling her own destm} and transmit tm^ pure 
her Anglo Saxon culture and tradition whilst her pioximity to 
the islands of the South Seas will make her dominmt in thur 
development and prosperity How Ausir dia is to fill her empty 
spaces and preserve her wffite tradition so far from Europe and 
so near to the East is one of the most clamant Pacific qm stions 
and next to it stands m importance how she is to develop her 
vast droughty if not desert areas As for British Columbia and 
Canad x as a whole they he m the shadow of the great republic 
and for geneiations will he more or less dependent on her for 
capital and development 

It IS significant that three of the most developable countnis 
that abut on the ocean are English speaking and that the peoples 
of Anglo Saxon descent have been amongst the most entirpiismg 
in pushing their way both by land and sea but tspeciali> by sta 
they have been the most successful of pioneers m colonization and 
commerce It looks as if English were ulUmitely to be the 
dominant language m the Pacific ocean and a sign of this is 
that pidgin English is the favouprite medium of commumcaiion 
between Chinese of different dialects besides being the favourite 
hnguistic intermediary m the islands of the ocean even when owned 
and managed by peoples that speak another European language 
The Polynesian dialect of the isolated Easter island though 
moulded by Fiench missionaries and Chilean olficials laas ten 
times more English words embedded in it than French and 
Spanish combined And the large Oriental clement m the trade 
and labour of the South Seas make pidgin English thw means 
of intercourse The only language besides English that seems to 
have much chance of spreading in the ocean is the Japanese 
for It belongs to a people that is naturaEy seafaring commeraal 
and colonizing 

It IS not easy to answer what type of political system B likely 
to spread in the Pacific ocean and to dominate in tie far future 
the world unity that is the desire and may be the goal of mankind 

Two that abut on the ocean and share largely in its traffic pr©^ 
sent each a type that has a strong chance of survival because 
are capable of sheltering and unifying varied kinds of cemamu 
nities and both belong to the English speaking peoples One m i 
the Umted States it b a federal system that permits of lie frowl 
intercourse between its separate slates wMst pvmf each its 
legislativ© mdividuahty for it has lowered aU tariff bmriwfc . 
TI16 other IS the Bnteb commwea}th of mmm wtoth ^ 

round the world kmm its mmU m vital mtjmimm pH* 
j^ted mmitone traffic and by 

bow my can assBt mi mm m 11 

^is An «iia%«pt3on of * /| 
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final type that will fit a unified human race It will allow of 
the greatest hberty of development to each of the national units 
whilst w^hmg over their freedom of commercial and migra 
tive int^course It may take tens perhaps hundreds of thou 
sands of years to evolve but the first arena for its evolution 
will probably be the Pacific ocean 

•Bibliography — H H Bancroft The New Pacific (1913) J Mat 
sumura Contributions to the Ethnography of Micronesia (191S) G 
H Scholefield The Pacific its Past and Present (1919) S Routiedge 
The Mystery of Easter Island (1919) R Satomi Japanese Civilisation 
(19 3) J Macmillan Brown Ihe Riddle of the Pacific (1924) Peo 
pies and Problems of the Pacific (1927) J W Gregory The Menace 
of Colour (1925) Human Migration and the Future (19 8) J 
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M H Sanger Proceedings of the World Population Conference 
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PACKj OTTO VON (c 1480-1537) German conspirator ’ 
In 15 8 he revealed to Philip landgrave of Hesse the details of ’ 
a scheme agreed upon m Breslau by the archduke Ferdinand after 
wards the emperor Ferdinand I and other infiuentiai princes to 
conquer Hungary for Ferdinand and then to attack the reformers 
in Germany Pack was sent to Hungary to concert joint measures 
with John Zapolya but John elector of Saxony advised that the 
associates of Ferdinand should be asked to explain their conduct 
and Pack s revelations were discovered to be false the copy of the 
treaty which he had shown to Philip proving to be a forgery 
Pack was seized m the Netherlands at the request of Duke George 
Examined under torture he admitted the forgery and was exe 
cuted on Feb 8 153/ It is uncertain whether Philip was deceived 
by t^ack or was his assistant m concocting the scheme 

See W Schomburgk Die Packschen Handel (Leipzig iSS ) H 
Schwarz Landgraf Philipp von Hesi>en und die Packschen Handel 
(Leipzig 1881) St Ehses Ceschchte der Packschen Handel (Irei 
Diug 3 cS8i) and Landgraf Philipp von Hessen und Otto von Pack 
(Freibuig 1886) 

PACKER^ ASA (1805-1879) American capitalist was born 
in Mystic Connecticut on Dec 29 1805 He worked as a 
carpenter m New York city for a time and then built canal boats 
and locks for the Lehigh Coal & Navigation Company probably 
the first through shippers to New Yoik Between 1852 and 1855 
a railway line was built foi the Lehigh Valley Railroad Company 
largely by Packer s personal credit fiom Mauch Chunk to Easton 
He built the extension of the line into the Susquehanna valley and 
thence to connect with the Erie railway In 1841 and i84'> he 
was a member of the Pennsylvania House of Representatives in 
1843-1848 was county judge of Carbon county m 1853-1857 was 
a Democratic member of the national House of Representatives 
In 1865 he gave money and land in South Bethlehem Pennsyl 
\ama for a technical school Packer Hall of Lehigh University 
was completed in 1869 he erected a memorial hbnry building in 
1877 and the university by his will received nearly one third of 
his estate He died m Philadelphia on May 17 1879 
PACKING HOUSE see Abattoir and StAticHTER House 

PACORUS, a Parthian name home by two Parthian princes 

I Pacortjs son of Orodes I was after the battle of Carrhae 
sent by his father into Syria at the head of an army in 52 b c 
The prince was still very young and the real leader was Osaces 
He was defeated and killed by C Cassius and soon after Pacorus 
was recalled by his father because one of the satraps had rebelled 
and proclaimed him king (Dio Cass xl 28 sqq Justm xlii 4 
cf Cicero ad Fam xv i ad AU t 1:4) Father and son were 
reconciled but the war against the Romans was always deferred 
In the autumn of 45 Pacorus and the Arabic chieftain Alchap 
domus came to the help of Q Caealius Bassos who had rebelled 
against Caesar m Sj^na but Pacorus soon returned as his troops 
#ere unable to operate in the winter (Cic ad Att xiv 9 3^ Dio 
Cass xlvii ^27) At last in 40 n c the Roman fugitive TItt® 
liaMenu? induced Orpdes to send a great army under the com 
n»nd of FacoTO ^against the Roman provinces Racorus cop 
the whole of Syna and Pho^mcla with tte exertion of 
iirrad 4 d where he Jprulatei* 


deposed Hyreanus and made his nephew Antigonus king Mean 
while Labienus occupied Cilicia and the southern parts of Asia 
Minor down to the Carian coast (Dio Cass xlviii 26 Strabo xiv 
660) But m 39 P Ventidms Bassus the general of Mark Antony 
drove him back into Cilicia where he was killed defeated the 
Parthians in S>na (Dio Cass xivm ^9 sqq) and at last beat 
Pacorus at Gmdarus (m northern Syria) on the gth of June 38 
the anmversary of the battle of Carrhae Pacorus himself was 
slam in the battle which effectually stopped the Parthian con 
quests west of the Euphrates 

2 Pacorus Parthian king only mentioned by Dio Cass Ixviii 
17 Ainan ap Smd sv oovTjTq according to whom he sold the 
kingdom of Osroene to Abgar VII and Ammianus Marceliinus 
xxiii 6 3 who mentions that he enlarged Ctesiphon and built its 

walls But from his numerous dated co 3 is we learn that he was 
on the throne with interruptions from An 78-95 He always 
calls himself Arsaces PaconSb This mention of his proper name 
together with the royal name Arsaces shows that his kingdom was 
disputed by rivals Two of them we know from coins — ^V ologaeses 
II who appears from 77-79 and again from 111-146 and Aria 
banus III in 80 and 81 Pacorus may have died about 105 he 
was succeeded by his brothei Osroes (Ed M ) 

PACUVIUS, MARCUS (c 20-130 Bc) Roman tragic 
poet was the nephew and pupil of Ennius by whom Roman 
tragedy was first raised to a position of influence and dignity 
Like Ennius he probably belonged to an Oscan stock and was 
born at Brundusium which had become a Roman colony in 244 
Hence he never attained to idiomatic purity of style Pacuvius 
obtained distinction also as a painter and the elder Pliny (Nat 
Hist XXXV 19) mentions a work of his m the temple of Hercules 
m the Foimn hoarmm We know of 12 plays on Greek subjects 
mostly connected with the Trojan cycle and one praetexta the 
Panlus written to commemorate the victory of Pydna in 168 He 
continued to write tragedies till the age of So when he exhibited 
a play m the same year as Acexus who was then 30 years of age 
He letiied to Tarefttum for the last years of his life and a Hory 
IS told by Geliius (xiu 2) which is probably fictitious of his 
being visited there by Accius on his way to Asia who read his 
Atrem to him The story is designed to illustrate the traditionary 
criticism (Horace Epp II 1 54) of the two poets ihe elder 
noted for elegance Ihe younger for vigour Cicero who frequently 
quotes from Pacuvius with admiration appears (Do optima gemro 
oratomm 1 ) to rank him first among the Roman tragic poets 

The fragments of Pacuvius quoted by Cicero m illustration or 
enforcement of his own ethical teaching appeal by the fortitude 
dignity and magnanimity of the sentiment expies&ed in them to 
what was noblest in the Roman temperament while revealing 
a humanity of sentiment that was more unusual Among the^ 
passages quoted from Pacuvius are several which indicate a taste 
both for physical and ethical speculation and others which expose 
the pretensions of lehgious imposture tendencies common to the 
tragic poets of the period These poets also contnbuted to the 
development of the language into an organ peculiarly suited to 
oratory But the new creative effoit m language was accompanied 
by considerable crudeness of execution, and the novel word for 
mations and vaneties of inflexion introduced by Pacuvius ex 
posed him to the ridicule of the satirist Lucilius But notwith 
standing the attempt to introduce an alien element mto the Roipan 
language which proved incompatible with its natural genius and 
his own failure to attain the idiomatic purity of Naevms Plautus 
or Terence the fragments of his dramas are sufficient to prove ^ 
the service which he rendered to the formation of the literary 
language of Rome as well as to the cultufe of his conlemporariei 

Fragments in O Ribbeck FmgmBnia smemcas fommofMM pmm 
(3:897) vol 1 also bis Romteh Ttmadte (1875), L Jduleri, 
De Paemn fabuUs (1889) W S Teuffel Cmalms Sm^ 

Auk^ Aframrn (1858) and Mommsen^ History pf Rotm fok iv 
<k 13 

rabang, the chief port on the west coast of Sthnatea and 
capital of the residency of the west coastr of Stmjntfa Batch 
E^st Indtes popnlati<Ki « <?54 (2 592 Eurtptens and Rhritsmtts)' 
which » pnles fimfl Batavia hai eScCacd 

Si^y Jance the opCnteg ri|i of tJte iSWr 
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great mineral wealth tourist traffic and the general extension of 
cultivation m Sumatra West Coast residency aided by the 
construction of a railway along the coast to Sungei Limau and 
inland to Fort de Kock and Pajo Kumbu and branchm off 
from P|,dang Panjang to Sawah Lunto and the harbour facilities 
of Emma Harbour The town which is the seat of the resident 
and the headquarters of the railway with ofi&ces workshops etc 
and IS overlooked by the Apenberg or Ape mountain right on 
the coast is beautifully laid out with fine well kept roads and 
houses surrounded by large gardens Many of the native houses 
are built on piles and have thatched roofs and despite its modern 
buildings Padang still possesses a rustic charm and it has a 
cooler climate than most coastal towns so near the equitor 
The port which is approached from the sea through a multitude 
of tmy evergreen islets lies a short distance south east of the 
town on the north west side of Kqnmgmne bay (Queen s baj ) 
and from it are exported copra corfee quinine mace damar 
hides rattans and coal from the great Ombilm coal fields which 
in 19 5 produced 543 745 tons Emma Harbour constructed 
between 1880-1890 has two breakwaters one 900 metres long 
projecting at right angles to the coast the other 60 metres 
runmng parallel with the coast across a coral bank these give 
a harbour surface of one square kilometre There are four 
wharves with a total length of 433 metres for general cargo also 
a special coal wharf and salt petroleum and dynamite wharves 
The coal wharf has a shute with a capacity of 300 tons per hour 
two electric conveyers of 120 tons per hour and a fioiting con 
veyer Emma Harbour affords very frequent communication be 
tween Sumatra West Coast and Java and British Mala>an ports 
and it IS a port of call for steamers from Europf’ Australia China 
India and Japan Imports in 1926 were 22 563 046 md exports 
27 289 775 gulders Padang is one of the oldest Dutch settle 
ments in Sumatra As early as 1606 an official of the Vereemgde 
Dost Indische Compagme (United Dutch East India Company) 
was sent from Batavia with orders to appoint residents on the 
wesb coast of Sumatra and to found factones there and Pidang 
seems to have been one of the earliest of these for m 1664 
was styled the capital of Sumatra s West Coast and three years 
’ater a small fort and some warehouses were erected on the 
banks of the Padang river to support the resident md his %m til 
staff in their tenure The fortress was demohsfeed by the British m 
1793 and was found still m rums when Pidang wis pud a visit 
later m the same year by the Trench buccaneer Lemtsme m his 
vessel La Ville de Boideaux In November 179^ Padang and 
the west coast of Sumatra were captured by a British force and 
a garrison reinforced from Bencoolen was mamtamed it Fading 
the town and the district remaining under British control until 
May 1819 

PADANG HIGHLANDS, the name given to the mountam 
ous hinterland of the Sumatra West Coast residency of Sumatra 
and which possessing magnificent scenery and a salubrious 
climate has become one of the chief health and pleasure resorts 
of the Dutch East Indies It can be reached either from tk port 
of Belawan on the east coast of Sumatra or from Padang on the 
west coast since an excellent motor road runs across the country 
from Belawan and Medan to Padang which penetrates the heart 
of the Padang highlands Fort de Kock 2 700 ft the mountam 
capital and the seat of an Assistant Resident has a population 
of 14657 (812 Europeans) and is an ideal centre for exploring 
the district From here can be reached easily by road the Kloof 
^of Harau the falls of Sungei Fuar the caves of Kamar and 
Baso Sungei Jami and its pond with holy fishes and Puntjak 
Bubt and Padang Galanggang 

PADDINGTON, a north ■western metropolitan borough of 
London England bounded E by Hampstead and Marylebone 
S by the city of Westminster, and W by Kensington and ex 
tendmg N to the boundary of the county of London Pop 
(1931) 144 950 The noi^b east is fhe resicfchtirf quarter It 
contains the terminus of the GW radwhy Th? mmi* of Pad 
dmgton finds no place m Homesday-^t njay been at- 
eluded in the mtoor of Tyburn— and Ifmcl belong to tbs 

abbey oi Wesfebnster al an early date W granttKi to jam 
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see of London by Edwaid \1 In tht iHih cuiturv tin rural 
scenery attracted artists md tvtii in the niiddU ui tk icjih the 
open country was rc ichcd within tht umimL oi cat 

borough which now contains no iiicis oi inD|ii!v iter 

IS said to take its nmie from Ennird i \uiiiun who iita 
the Conquest held land hen and hid it isllt in Ih Ih mi not 
far above the Tovvei Man> sprin s ihnud lot h In 11 tffe 
stream called Westbourne vv is m ir it hint! nd Wiliv 
formerly supplied henct to London Ihi pidiiii an ii} bnoui^h 
of Paddington his two divisions t uh ufunini < n nn nila t 
PADDLEFISH, the commui iiuiu m \ inh Vnuiiii for 
the spoonbill siurgtun {} ohtnh i \p ih da) of hi \!i 1 i|p 
basin which reickb i len th ut 1 iul nd i \ ci ht oi 1 o !b 
with a dirk ^rcen mouth 1 in intl ! mg loin p ui biped nom 
It IS edible the rot IS m ult mtoinui Om lisiiis s t ru \) 
PADDLE-WHEEL 

PADDY BIRD tk nmi nui m Inda to Ir ^ 01 u m 
a smili heron which ittd in tin fit Ids oi | aUh r lut Ihe 
paddy bird has i pitd plunii^c ol dnh iiu! whiit Ik tumi 
padd> bird is used In whiki to d tuft th h iilihll ( / } 
PADERBORN, i town md tpitiinl ti m tk 1 ru sun 
province of Westphiln 6^ ii \1 iiom Doitinuiul on tht 
railw IV toBuimvii \ltenhdtn fop np i 69 of whom 
about 8o^^ ire Romm C ilholus luhtUnn w its tirh 
development to Chiikmigm who k d t liiet hiu in md 

made It the seal of i bisho| i Itw vt 1 ii u tin ii v ihouf 

the yeir 1000 w is unoumh d wuh w ill ft foini d In II in i itif! 
League obtimedmiin of tin pmikgt ol Hni I upt li i! 
md endeavouud to asstrt its iiidtpiiHlttKi ot flu In lu p Ihe 
citizens letcpud the ufornutl doitiim Init tin oldu mill wis 
restoud m 1604 The hi liopric of 1 th ilniin i niittd p it ol tk 

archdioctse of ind its hi hop Iim mu i pimii oi ik tm 

pire ibout 1100 It w is suuliii/u! it ind \ s givui to 

Irusu Ik bishopric lud m lu i ot iic irlv t cgo t| ni md 1 
popuhtiou of iboul 100 oco \ luw In hupin oi I idtrboni with 
eceiesustual mlhoutv onh w is i t ihli hid m n i 
Ihe town derives its nimi from fin prims oi tk l^ukr a 
smili ifilutnt oi tk Lippt whuh rist m fk f< wn uiidtr tk c ithe 
di il to tk number of m irl) oo md wi li mh 1 m 1 la drivt 
several mills withm 1 few } ods of ikir suurci \ lirgt pirt d 
the town his liein ribinli sitm i gre it fin of It pus 

sessed \ university founded in ihi | kii this w is lostd in nif 
The mmul uturc'^ of tk town imliidi glis oip table to hm% 
organs and bttr md tk n is i tr ide m grim md e title 
PADEREWSKI, IGNAZ (. \ H6o- ) ! ulnh piaBist 
composer md stitesmiu w is burn a Kutsliwki I’odoln a 
procmet of (tben) Russnn loiuid Ih stuiiuii musu it Wirsaw 
Berlin and at Cicnm where he w is i pupil of L<.sihfti/k> ig % ) 
He made his first puhla ipfx. inntt in Vunui in ibs, in Pam 
m 1889 and in London m jHqo His bnlhmt ph>ing ereited a 
furo/c which went to extrivigmt kngifas md his triumphs were 
repeated m Ameuci in 1891 He w is a great wtuoso ph>tr and 
as such comminded populir appiamt but he iwas much more 
than that he brought to bear on the music be played a highly 
trained and original mind Tht Paderewski rendcnriigs often 
countered tradition but they were the fruit of profound and 
serious studj In 1899 he marntd Baroness de Rosea and after 
1900 be appeared but little in public until ipao-es when be gave 
recitals in England and m Amenta as well as on the Continent 
Badertwsbs first considerable work was the opera Umu% 
played at Dresden (May sg igoi) and m igoe at New Ydrk Be 
side numerous works composed for his own instnainat mchidwg 
a concerto for pianoforte and orchestra m A minor (op *7) W 
wrote a symphony (in B minor) which was ptayed with sucas# 
at Boston Mass and in London in 1909 
Padere'wskis unprecedented success aa a pasat all over tl« 
world never caused him to forget hw own country md to «# 
Poles in America he dehvered the following ini|inn| 

* The viMon of a strong and te^pendent Ptdmd tela wity# bortl 
the lodestar of my esdstence It* reaSsa^oa is stSI the gi^ ato 
of my life” In rgio m the soc^ anijiwtgaiy of the vtoofy m 
Griawald over the Teutonic knlghtit, he ptoamted $, ottmOn 
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which was unveiled at Cracow 

When t]^ World War bsoke out in 1914 he dedicated himself 
heart an^soul to his country s service He was president d hon 
new of a* non party group of Poles who met at Vevey m the 
autumn of 1914 to organise a General Committee of Assistance 
for the victims of the War m Poland The Committee was 
(fefimtely founded m Jan 1915 under the presidency of Sienkie 
wicz Paderewski established branches in Pans and London he 
then went to the United States where he remained nearly four 
years^ giving numerous concerts and championing the cause of 
Poland He collected enormous sums and created a powerfu 
pro Polish movement in the United States The value of his 
propagandist work was realised when on Jan 2 1917 President 

Wilson alluded to a united independent and autonomous Poland 
By November 1916 every Polish organisation in the USA was 
represented m the Polish National Department of Chicago except 
the small Socialist group Up to 1918 Paderewski guided the poll 
ticai and mihtary destinies of 4 000 000 Poles in the United States 

Foreseeing in Feb 1917 that the USA would soon enter the 
War Paderewski induced the Polish National Alliance to found 
a preparatory school for Polish officers at Cambnd e Springs 
After the decree which authorised a Polish army to be raised in 
France Paderewski obtained on Nov 1917 from Newton Baker 
permission to recruit volunteers He secured from the Canadian 
Govt a vast military camp Niagara on the Lake where more than 
2 2 000 Polish volunteers were trained by Canadian officers In 
Aug 1917 the Polish National Guard Committee founded at 
Lausanne chose him as its representative at Washington 

After the victory of the Allies Paderewsla visited London and j 
afterwards proceeded to Poland by sea m the company of a 
British Mission under Colonel Wade disembarking at Danzig on ; 
Dec 24 1918 On reaching Warsaw he declared himself inde 
pendent of all political parties and after difficult negotiations 
during which an attempt was made on his life he succeeded on 
Jan 17 1919 in forming a coalition ministry of which he became 
pnme minister as well as minister of foreign affairs He obtained 
for Poland official recognition by the various Powers and thus 
regularised her mternatzonai position He suppressed the various 
military groups which hindered national unity and at the first 
meeting of the Diet demanded and obtained the formation of a 
national army He went to Pans on April 6 19x9 as Polands 
first delegate 0 the Peace Conference On two different occasions 
the Diet renewed its vote of confidence in him and expressed (he 
gratitude of his country But as it was impossible for him to 
make a national union a reaht)** and above all to conclude peace 
with the Soviet government m view of the violent opposition of 
the mihtary party he resigned office (Nov 27 1919) He con 
tmued however to defend Poland s interests at the Confeience of 
Ambassadors and the League of Nations In July 19 o he pro 
tested against Czechoslovak action in regard to Teschen 

He abandoned his pohtical career m Feb 1921 and retired to his 
Californian estate returning afterwards to resume his musical 
career 

See Robert Lansing The Big Four and Others of the Peace Confer 
f wee (1921) Eugene S Emznent Europeans Frank W 

Davis Tme Bxposwes (1926) 

PADIHAM, urban district Chtheroe parliamentary division 
Lancashire England 3 m W of Burnley by L M S railway 
Pop (193^) XX 632 It stands on the river Calder Its mdustnes 
comprise cotton mills quarnes and coal mines The church of 
St Leonard (15th cent ) was rebuilt in the Perpendicular style 
(x866-8) In 1251 Padiham was the manor of Edmund de Lacy 
PADILLA, JUAN LOPEZ DE, insurrectionary leader in 
the ^ guerra de las comumdades in which the commons of Castile 
made a futile stand against the arbitrary policy of Charles V 
and his Flemish rmmsters eldest son of the Comendador of Cas 
tile he was born m Toledo towards the close of the 1 5th century 
After the cities by their deputies assembled at Avila had vamly 
demanded the kings return due regard for the rights of the 
cortes and economic# administration, to be entrusted to the 
Spaniards they resolved to resort to force, and the holy |unta 
was formed with Padilla at^its head They captured TordesaB^, 


23 

and sought to establish a national Government in the name of the 
imbecile Joanna Tordesillas was recaptured by the nobles and 
Padilla took Torreiobaton and other towns but his army was 
completely routed at Viilalar (April 23 1521) Padilla bein^ made 
pnsoner and executed on the following day His wife Maria 
Pacheco de Padilla defended Toledo against the royal troops for 
six months afterwards but ultimately had to flee to Portugal 

See Sandoval Histona de Cailos V (Pamplona 1681) E Arm 
strong The Emperor Charles V (1902) A Rodriguez Villa Juana 
la Loca (Madrid 1S92) Pero Mejia Comumdades de CasUlla (Bib 
de Autores Esp x\i ) 

PADISHAH, the Turkish form of the Persian padshah a 
title — equivalent to lord kmg — of the reignmg sovereign 
In Europe it was applied to the sultan pf Turkey The Persian 
padshah is fiom pah lord master and skak king 

PADSTOW, a seaport g^nd market town in the St Austell 
park imentary division of Cornwall England on the S R Pop of 
urban district (1931) 1929 Padstow (1 nown as Aidestowe m 
I /o Patrikstowe in 1^26 Patrestowe m 1346) and St Ives 
are the only two tolerably safe harbours on the north coast of 
Cornwall To this circumstance they both owed their selection 
for early settlement and the Padstow region (especially Harlyn 
Bay) IS full of prehistoric associations St Petrock called the 
patron saint of Cornwall is said to have landed here and also 
to have died here m the 6th century Padstow is not mentioned 
in the Domesday Survey It was included m the bishop of 
Exeter s manor of Pawton annexed to the see of Crediton Until 
the Danes plundered Padstow (981) it is said to have possessed 
a monastery which thereupon was transferred to Bodmin Two 
manors of Padsto^ are mentioned later — ^the prior of Bodmin s 
manor including the rectory and a manor which passed from 
the Bonvilles to the Greys marquesses of Dorset both wer^ 
eventuall} acquired by the family of Pndeaux Padstow appears 
to have been a port of considerable repute m the 14th century 
In 15S0 Norden |iescnbes it as an incorporation and market 
town Carew in 160 states that it had lately purchased a** cor 
poration ind derived great profit from its trade with Ireland No 
traces of a charter have been found A prescriptive market is 
held on Saturdays two fairs of like nature have disappeared 
It lies near the north coast on the west shore and 2 m from 
the mouth of the ^^stuary of the river Camel The church of St 
Petrock with a massive roodstone m the churchyard is mainly 
Perpendicular with an Early English tower Withm are an ancient 
font a canopied piscina and a timber roof over the nave and 
aisles The church of St Enodock erected in the isth century 
xmid dunes bordering the east shore of the estuary in place of 
a more ancient oratory was long buried beneath drifts of sand^ 
md from a little distance only the spite can be seen A Norman 
font remains from the older foundation A monastery formerly 
standing on the high ground west of Padstow was founded by 
St Petrock m the 6th and razed by the Danes m the xoth cen 
tury Pentine Paint shelters Padstow bay on the north east 
but the approach to the estuary is dangerous during north 
westerly gales Padstow is a harbour of refuge although the 
river channel is narrow and much silted Dredging is earned on 
and the sand which is nch m carbonate of igne 1 used as manure 
The Padstow Harbour association (1829) is devoted to the rescue 
of ships in distress making no claims for salvage beyond the 
sums necessary for its maintenance Padstow has fisheries and 
shipyards and some agricultural trade It imports coal iron and 
timber for slates and kaolin 
PADUA, a city of northern Italy (Lat Fatavtum 
Ital Fadova) on the nver Bacchighone 25 m W of Venice and 
18 m SE of Vicenza Pop (1931) 57172 (town) 131066 
(commune) The city is picturesque with arcaded streets and 
many bridges crossing the various branches of the Bacchighone 
which once surrounded the ancient walls The Palazzo della 
Ragione (1218-9) a great hall on the upper floor, its length 
IS 2674 ft Its breadth 89 ft and its height 78 ft the walls 
are covered with symbohcaj paintings m fresco, originally by 
Giotto the budding staads upon arches, and the upper storey 
IS surrounded by an open loggia Ffa m 
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Augustmian fnar covered the whole with one roof cui\ed like 
the hull of a ship on mally there were three roofs spanning the 
three chambers into which the hall was at first divided the in 
ternal partition walls remained till the fire of 1420 when the 
\enetian architects who undertook the lestoration removed them 
In the Piazza dei Signori now called Unita d Italia is the beauti 
ful loggia called the Gran Guardia (1493-1526) and close by is 
the Palazzo del Capitamo the residence of the Venetian governors 
with its great door the work of Falconetto of Verona 15^2 
The most famous of the Paduan churches is the basilica dedi 
cated to Saint Anthony commonl> called 11 Santo the bones of 
the saint rest m a chapel nchi> ornamented with carved marbles 
the work of various artists among them of Sansovino and Pal 
conetto the basihca was begun after his death in i2ji and com 
pleted m the following lentury it is covered by seven cupolas 
In the piazza m front of the chur(± is Donatello s magnificent 
equestrian statue of Erasmo da mmi the Venetian general 
(d 1443) The Eremitani is an Augustmian chuich of the i^th 
century containing the tombs of Jacopo (io 5 o) Ubertino 
(io4S) da Carrara lords of Padua and the chapel of SS James 
and Christopher with Mantegnas frescoes Close by the Ere 
mitani is the small church of the Annunziata known as the Ma 
donna dell Arena the interior is entirely co\ered with paintings 
by Giotto Padua has long been famous for its university founded 
m I Among the piofessors and alumm were Bembo Sperone 
Sperom Veselms Acquapendente Galileo Pomponazzi Pole 
Scaligei Tasso and Sobieski In 19 5”-6 it had 439 students 
The presence of the university attracted many distinguished art 
ists as Giotto Lippo Lippi and Donatello and for native art 
there was the school of Squarcione (1394-14^) whence issued 
the great Mantegna (1401-1506) There is an important pic 
ture giliery The botanical garden (i 545 ) the oldest in Europe 
Corn and saw mills distilleries chemical factories breweries 
candle works ink works foundries agricultural machine and 
automobile woiks flourish 

AUthe Diet of Aix la Chapelle (82S) the dtfchy and march of 
Friuli in which Padua lay was divided into four counties one 
of which took Its title from that city At the beginning of the nth 
century the citizens established a constitution composed of a 
general council or legislative assembly and a credenza or execu 
tive and during the next century they were eaigaged in wars with 
Venice and Vicenza for the right of water way on the Bacchigh 
one and the Brenta — so that on the one hand the city grew m 
power and self rehance while on the other the great families 
of Camposampiero D Este and Da Romano began to enieige and 
to divide the Paduan district between them The citizens m order 
to protect their hberiies weie obliged to elect a podesta and 
^eir choice fell flrai on one of the DEste family (c 1175) 
but HI 1337 Frederick JI established his vicar Ezzelmo da Romano 
in Padua and the neighbouring cities 

When Ezzelmo met his death m 1256 Padua enjoyed a brief 
period of rest and prosperity the university flourished the 
basihca of the saint was begun the Paduans became masters of 
Vicenza But this advance brought them into dangerous proxim 
it;^ to Can Grande della Scala lord of Verona to whom they had 
to yield in 131 1 As a reward for freeing the city from the 
Scalas Jacopo da Catrara was elected lord of Padua in 1318 
From that date till 1405 with the exception of two years (1388- 
1390) when Gian Galeazzo Visconti held the town mne members 
of the Carrara family succeeded one another as lords of the aty 

Padua passed under Venetian rule in 1405 and so remained 
with a brief interval during the wars of the League of Cambray 
the faD of the republic In 1797 Th^ ^ty was governed by 
|wo Venetian nobles a podesti for civil and a captain for mihtary 
afiairs each of these was elected for sixteen months Under these 
governors the great and small counals continued to discharge 
mumcipal bbsmess and to administer the Faduan statutes of 1276 
»d I3d2 Per history after 1797 ^^0 Venice 
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the Ohio rivei at the mouth of the Tennessee a port of tntiy and 
the county seat of McCracken counl> It is on Federal iiighwa>s 
45 60 and 68 and is served by the Burlington Route 'the Gulf 
Mobile and Northern the liimois Central the ‘Nash\iik Chat 
tanooga and St Louis and the Paducah and Illinois railways and 
liver steamers Pop 4 7^,5 m 19 0 f ^9^ negroes) ^«3 54 ^ 19 
19^0 by Federal census It is one of the principal dark tobicto 
markets m the count i> and ships also large quantities of com 
pork frtuts vegetables iron ore lumber and cross ins It his 
railroad lepair shops and vinous othii manufacturing mdu^^iues 
with an output m 19 71 ilued at $13 93 189 P iduiah w is settled 
m iS I hid out m iS 7 b> Gen Willi un Chik incorpoiated as 
a town m 18^0 and chaitercd as a city m iS^6 It was named 
after an Indian chief On Sept 5 xs6i the citv was occupied by 
Gen Grant It was raided on Maich 2^ 1864 b\ Gtn Naiiim 
B Forrest but he was unable to tike the fortitications 

PAEAN (Gr Ilata?^ epic IlatTjcaF) m Homer (II \ 401 
899) the physician of the gods It is not known whether he was 
orimnally a separate dcit> or merdy an isptci oi \polIo Homer 
leaves the que tion unanswered Hesiod (cf schol Horn Od 
IV 43 ) dehmtely separates the two and in later poetr} Piem 
IS imoked independently as a hetith god It is equilh ditficiilt 
to discover the relation between Paemt or Pac on in the sense of 
healti and paean m the sense of song 1 irntli refers to the 
ancient association between the htihng craii and the smgmg 
of spells and says that it is impossible to decide which is the 
original sense Such songs were origin illy addressed to Apollo 
and afterwards to other gods Dionysus Helios Asckpius It 
was the custom for a paean to be sung by an irmy on the march 
and before entering into battle when a fleet left the harbour ind 
also after a victory had been won this is alre idy found in Homer 
Ihad xsai 391 Paeans were sung at the festivals of Apollo 
(especially the Hyacmthia) at banquets and later even at public 
funerals Later especially in Hellemstxc times (first by the 
Samians to Lysander) they are addressed to more or less dtiliei! 
men The word paean is now used of any song of joy or 
triumph 

See L R Farnell Cults &f the Greek Slates (1896) 4 FiirbinL 
A Study of the Greek Paean No xii of Cotmll Studies m ilasu al 
Philology (New York 1900) BAccHYnmns and Findai 

PAEDOGENESIS5 the term used in biology to denote the 
phenomenon of sexual matunty in a technically mim iture organ 
ism (larva) It occurs in the Ctenophora (q > ) Diptera (qv) 
and other groups (See Metamorfhosis ) 

PAELIGNI5 a people of anucnt Italy first mentioned as 
a member of a confederacy which included the Marsi Mar 
rucim and Vestini (qq v ) with which the Romans came into 
conflict m the second Sammte War 325 b c (Liv vni 29) 
On the submission of the Sammtes (qv) they all came into 
alliance with Rome m ^os-o b c (Liv ix 45 x 3 and Diod « 
loi) Each of them was an mdependent umt Thus the Vestml 
issued coins m the 3rd century each of them appears in the list 
of the allies m the Social War (Appian SC 1 39) The moun 
tarn fortress of Corflmum was chosen as the rebel capital It was 
renamed Vitelho the Oscan form of Italia a name which appears 
written m Oscan alphabet on the coins struck there in 90 b c 

The inscriptions show that the dialect spoken 1^ these tnbes 
was substantially the same from the northern boundary of the 
Frentam to some place in the upper Atemus valley not far from 
Amiternum (mod Aquik) This dialect closely resembW the 
Oscan of Lucama and Sammum though presenting some peculi 
arities of its own which warrant perhaps the use of the mm$ 
North Oscan The clearest of these h the use of 
as in Vestme P^mmm % m temi^o Fomonah^ » m ^ 
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The name Paehgm may belong to the NO class of Ethnica 
{see Sabmi) but the difference that it has no vowel before 
the sufije^uggests that it may rather be parallel with the suffix 
of Lat puvzgnus If it has any connection with Lat paelex 
concubine it is conceivable that it meant half bieeds and 
was coined in contempt by the conqueimg Sabines who turned 
the touta Marouca into the community of the Marruam (qv) 
For the history of the Paeligm after go b c see the references 
given m C I L ix 290 and 296 None of the Latin inscriptions 
of th^ district need be older than Sulla but some of them both 
m language and script show the style of his period (e g 3087 
3137) and on the other hand as several of the native mscrip 
tions which are all in the Latin alphabet show the normal letters 
of the Ciceronian period there is little doubt that the Paeligman 
dialect lasted down to the middle of the ist century b c 

Paeligman and this group of inscriptions generally form a 
most important link m the chain of the Italic dialects as without 
them the transition from Oscan to Umbrian would be completely 
lost The unique collection of inscriptions and antiquities of 
Pentima and the museum at Sulmona were both created by the 
late Professor Antonio de Nino who rescued every Paeligman 
monument that we possess 

For furthei details and the text of the inscriptions the place 
names etc see R S Conway The Ualtc Dtalects pp 235 et seq and 
the earlier authorities there ated 

PAEONIA5 the land of the Paeomans the boundanes of 
which like the early history of its inhabitants are very obscure 
The Paeomans are regarded as descendants of the Phrygians of 
Asia Minor According to the national legend they were colonists 
from Troy and Homer {Iliad 11 848) speaks of Paeomans from 
the? Axius fighting on the side of their Trojan kinsmen Before 
the reign of Darius Hystaspes they had made their way as far 
east as Permthus When Xerxes crossed Chalcidice on his way 
to Therma (Thessalonica) he is said to have marched through 
Paeoman territory They occupied the entire valley of the 
Axius as far inland as Stobi and the valleys to the east of it as 
far as the Strymon In consequence of the growth of Macedonian 
power their territory was considerably diminished and m his 
torical times was limited to the north of Macedonia from Illyria 
to the Strymon The Paeomans included several independent ! 
tnbes later united under a single king They adopted the cult of 
Dionysus known amongst them as Dyalus or Dryalus and Herod 
otus (iv 33) mentions that the Thracian and Paeoman women 
offered sacrifice to Queen Artemis (probably Bendis) They 
worshipped the sun m the forfti of a small round disc fixed on 
the top of a pole They drank barley beer and various decoctions 
made from plants and herbs The country was rich m gold and 
a bituminous kind of wood The women were famous for their 
industry Herodotus (v 12) tells the story that Danus having 
seen at Sardis a beautiful Paeoman woman carrying a pitcher 
on her head leading a horse to drink and spinning flax all at the 
same time enquired who she was Having been informed that 
she was a Paeoman he sent instructions to Megabyzus com 
mander in Thrace to deport two tnbes of the nation without 
delay to Asia At the time of the Persian invasion the Paeomans 
on the lower Strymon had lost while those in the north mam 
tamed their independence They frequently made inroads into 
Macedonian territory until they were finally subdued by Philip 
who permitted them to retain their government by kings The 
daughter of Audoleon one of these kings was the wife of 
Pyrrhus king of Epirus and Alexander the Great wished to 
bestow the hand of his sister Cynane upon Langarus who had 
shown hiinseif loyal to Philip In 280 the Gallic invaders ttoder 
Breimus ravaged the land of the Paeomans After the Roman 
conquest^ Paeoma east and west of the Axius formed the second 
and third districts respectively of Macedonia Under Diocletian 
Paeonia and Pdagoma formed a province called Macedonia 
or belonging to the prefecture of IHyrmutn 
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he executed one of the pediments of the temple of Zeus at 
Olympia is doubtful But we possess an important work of 
Paeonius m the Victory found m the German excavations at 
Olympia and probably set up in memory of the battle of Sphac 
teria 424 b c It bears the inscription Dedicated to Olympian 
Zeus by the Messemans and Naupactians as a tithe of the spoil 
of their enemies Paeonius of Mende made the statue and was a 
successful competitor m the construction of the gable figures for 
the temple The last phrase may be responsible by a confusion 
for the attribution to him of the pediment 
See E A Gardner Handbook of Greek Sculpture (1915) 
PAEONY, or Peony a genus of plants remarkable for their 
large and gorgeous flowers it belongs to the family Ranunculaceae 
Theie are two distinct sets one the stj;ong growing herbaceous 
kind with fleshy roots and annual stems derived mainly from 
Paeonia albzflora and P q 0 ictnalts the other called the tree 
paeony stiff growing plants with half woody permanent stems 
which have sprung from the Chinese P Moutan 
The herbaceous paeomes usually grow from 2 to 3 ft m height 
and have large much divided leaves and ample flowers of varied 
and attractive colours and of a globular form in the double 
varieties which are those most prized m gardens They usually 
blossom m May and June and as ornaments for large beds in 
pleasure grounds and for the front parts of shrubberies few 
flovers equal them in gorgeous effect A good moist loamy soil 
suits them best and a moderate supply of manure is beneficial 
The garden varieties of modern times are very beautiful the 
flov^ers being in many instances delicately tinted with more than 
one colour such as buff with bronzy centre carmine with yellow 
ish centre rose wffik orange centre white tinted with rose etc 
The moutans or tree paeomes are remarkable for then sub 
shrubby habit forming vigorous plants sometimes attaining % 
heigh of 6 to 8 ft and pioducmg in May magnificent flowers 
which vary in colour from white to Mac purple magenta violet 
and lose These aje produced on the young shoots which natu 
rally bud forth early in the spring and are m consequence liable 
in bleak locahties unless protected to be cut off by spring frosts 
They require to be thoroughly ripened in summer and therefore 
a hoi season and a dryish situation are desirable for their well 
being and they require perfect rest during winter They are in 
creased by graftmf in late summer or autumn on the roots of 
the herbaceous paeomes There are hundreds of names given to 
the colour variations of both the herbaceous and tree paeomes 
In North America the genus is represented by a single species 
the western paeony {P Browmi) which grows on brushy slopes 
in the foothills and on mountains up to about 5 500 ft altitude 
I fiom southern California to Washington and eastward to Utah It^ 
IS a fleshy perenmal 8 in to 15 m high with pale smooth ter 
nately divided leaves mostly clustered at the base of the stem 
The brownish red flowers about m broad are composed of 5 or 
6 thick leathery flattish petals which axe but slightly longer than 
the roundish concave sepals 

PAER^ FERDINil^DO (1771-1S39) Italian composer 
was born at Parma on June 1 1771 His first opera La Locanda 
de vagebondt was pubhshed when he was only 16, and others rap 
idly followed In 1797 he went to Vienna wtee his wife the singer 
Riccardi had obtained an engagement at the opera and here he 
produced another series of operas including his La CamtUa ossm 
tl Sotteraneo (1799) and his Achlle (iSoi) In 1803 he was 
appointed composer to the court theatre at Dresden At Dres 
den he produced II Sargmo (1803) and Leonora (1804) based on 
the same story as Beethoven s Fideko In 1:807 Napoleon saw him 
m Dresden and took fom with him to Warsaw and Pans at a 
salary of 28000 francs In 1812 he succeeded Spontim 4s con 
doctor of the Itahan opera ih Pans but in 1823 he retired m fa 
vout of Rossim He died May 3^ x?3g Paer wrote 43 operas 
PAESXUM, m ancient Greds qty » Lncs^nia. (Gn Hotret. 
SmLa, mod Pesto) near the sea “with ^ nadway 34 m SJS 
of Salerno 5 ra S of the nver Sdarus (Salsp) fowded Tro 
eszecnan and Adtaeto from about 

000 n b f cn* d«mt s^4to » <0 fid© noighbont 
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Its independence against the Lncamans but at last fell into their 
hands and m 73 b c it came under Roman rule the name being 
changed to Paestum It successfully resisted the attacks of Han 
mbal Under Augustus and Tiberius the neighbourhood was 
healthy highly cultivated and celebrated for its flowers the 
twice blooming roses of Paestum are mentioned by several 
Latin poets Its present deserted and malarious state is due to 
the silting up of the mouth of the Silarus In 871 Paestum was 
sacked and partly destroyed by Saracen invaders in the nth 
century it was further dismantled by Robert Guiscard and in 
the 16th was finally deserted 

The rums are among the most interesting and imposing of the 
Hellenic world The earliest temple is the so called Basilica Terra 
cottas of the first quarter of the 6th cent b c have been found 
and also a fragment of a dedication to Poseidon so that his name 
should be applied to this and not tg^ihe great hexastyle temple 
It IS of unique plan with nine columns in the front and eight 
een at the sides 4! ft in diameter A line of columns runs 
down the centre of the cella The columns and the architraves 
upon them are well preserved but there is nothing above the 
frieze existing and the cella wall has entirely disappeared Next m 
point of date comes the so called temple of Ceres a hexastyle 
peripteros (after 540 b c ) The columns are all standing and the | 
west and pait of the east pediment are still m situ In front stood 
a sacrificial altar as long as the temple itself 
The temple hitherto attnbuted to Neptune was built about 
4 o E c It IS a hexastyle peripteros with fourteen columns on each 
Side and is remarkably well preserved both pediments and the 
epistyle at the sides being still %n sttu The cella the outer walls of 
which have to a great extent disappeared has^wo internal rows 
of seven columns 4I ft m diameter upon which rests a simple 
^istyle supporting a row of smaller columns so that the interior 
of the cella was m two storeys 

The Temple of Peace (2nd cent b c ) was excavated an 1830 
but as now covered up Traces of a Roman theatre and other 
buildings as well as of the mam street (carcfo) have also been 
found The circuit of the town walls well built of squared blocks 
of travertine and 16 ft thick of the Greek period is almost 
entire they are about 3 m in circumference enclosing a roughly 
rectangulai area There were four gates that on the east with a 
single arched opening being well preserved Oufside the north gate 
is a street of tombs (the contents are m the Naples Museum) 

(T A) 

PAEZ, JOSE ANTONIO (1790-1873) Venezuelan soldier 
and politician was born m Ancagua near New Barcelona on 
June 13 1/90 of Indian parents After an adventuresome youth 
m xSio he joined the revolutionary movement against Spam as 
leader of a band of mounted plainsmen In numerous encounters 
with the Spaniards in the province of Apure (1816) m the defeat 
of Ortiz (1818) and in the victories of Carabobo (1S21) and 
Puerto Cabello (1822) he showed himself an able leader and 
ivas chiefly responsible for bringing Venezuela within Bolivars 
repubhc of Great Colombia In 1829 he headed the revolt in 
Venezuela against Bolivar and was first president of the new 
republic 1S31-35 During his successor s term he crushed several 
rebellions served as pjpsident 1839-43 and was dictator in 1846 
Beading a rebelhon soon afterwards he was defeated imprisoned 
and exiled (1850) but after a short stay in Europe returned in 
1858 to head another revolutionary Government In 1861 he was 
sent as ambassador to the United States but was soon recalled 
to fill his third term as dictator president Unable to control the 
ituation he resigned peaceably m 1863 and retired first to Bue 
10s Aires (1866) and then to the Umted States (1871) where he 
died m New York on May 7 1873 While in New York in 
1867-69 he published an Autobmgrafia 
Bibliogeabhx— R Pdez Pubkc Life of J A Pdez (1861) G 
Blanco Apoteom del general Pae% (Pans 1889) Michekna Resumen 
ie la v%da rmhiar y polUtca del audadano escMreado general Josd 
inloma Paez (Caracas 1890) (W B P) 

PAEZj PEDRO (1564-16 2} Jesuit missionary to Afays 
mia born at Olmedo in Old Castile in 1564 entered the Society 
>f Jesus, •and was sent t® Goa in 1588 Within a year he and 


a fellow missionary were sent to Abyssimi to act is spintuil 
directors to the Portuguese residents On his he tell into 
the hands of pirates at Dhofar and was sent to S in v c ipital 
of the Yemen where he was detained for seven >eirs hy the pibln 
as a slave Having been redeemed by his order in 15Q6 ht spent 
some years in mission work on the west coast of Indu In 1603 
he again set out for Abyssinia and landed at the port of IM i s iw i 
He was summoned to court succeeded m \anqmshing tlit native 
priests and m converting Za Denghd the ntgus who wrote to the 
pope and the king of Spam for more missionirits in ict which 
led to war with the Abyssinian priests incl cost him his lift (Oct 
1604) Paez died of fever m 16 2 

In addition to the translation of the Catechism I ic/ 1 siippostd 
to be the author of a treatise De ll \ si,inorum irnrihu^ ind i his 
tory of Ethiopia ed C Beccan m Rerum aeihiopjcarum 
ocadentales tneditz a saeculo \VI ad \/\ (i)O')) 

See A de Backer Bibhotheque de la Compa^na de Jims (id C 
Sommervogel) vi (1895) W D Cooley in Btdleim d( !a s((ute de 
giographte (1872) 6th senes vol 111 

PAGAN, a town and foimer capital m M}mgyin district 
Burma 9 m S W of Mandalay It was founded b\ king 
Pymbya m 847 and remained the capital until the extinction of 
the dynasty m i 98 Pagan itself is now a mere vilhgc but 
hundreds of pagodas in various stages of dtciv meet the t>e in 
every direction A number of them were built by king Aniwra 
hta who overcame the Peguan king Manuha of Thiton It w is 
Anawra hta who introduced the Buddhist religion m Lpptr 
Burma and who carried oft nearly the whole Th Uon popuht ion 
to build the pagodas at Pagan like those of Thaton 

PAGAN, a heathen one who worships a false god or false 
gods or one who belongs to a race or nation which practises idol 
atrous rites and professes poI> theism In the early Christ m 
Church paganus was applied to those who refused to believe ni 
the one true God It thus of course excluded Jews In the 
middle ages at the time of the crusades and later pigm md 
paynim (OFr paemme Late Lat pagammius he ithemsm or 
heathen lands) were particularly applied to Mohammedans and 
sometimes to Jews It was m the rural districts thit the old 
faiths lingered and thus it is assumed that the Latin pai^anm 
(villager) arose after the establishment of Christianity but lir 
tulhan (c 02 De Corona Mihtis \i ) has a sintcnci suggesting 
that the soldiers of Christ dubbed the non ( husinns pai^am 
referring to the raw half armed rustics 

See also Gibbon Decline and Pall of ike Roman I mpm (cd Bury 
1896) ch XXI note ad fin 

PAGANINI, NICOLO (i/8j|“x 840) It linn virtuoso 00 the 
violin was born at Genoa on i eb 18 i S4 His father Ant omo a 
clever amateur who was in the shipping business taught him tht 
violin at a very early age and he had further Itssons from the 
maestro dt cappella of the cathedral of San Lorenzo lit first ap 
peared m public at Genoa m i/9^ with triumph int siitccss Hi 
studied strenuously piactismg single p issages foi fen hours at a 
time and publishing compositions so difficult that he alone could 
play them His first professional tour through the ctlits of Lom 
bardy was made with his father m I/97 I or some years ht led 
a chequered career and to pay his gambling debts had to pawn 
even his violin A French merchant named Livron helped him 
out of his difficulties however and gave him a fine mstrumeni a 
Joseph Guamenus thenceforward his most treasured possession 
Between 1801 and 1804 he hved in retirement m Tuscany with 
a noble lady who was in love with him In 1805 he started on a 
tour through Europe astonishing the world with his matchless 
performances and especially with ins unprecedented playing on 
the fourth string alone In Venice m 1815 after having been 
taken up by the Princess of Lucca and Piombo Napoleon s sister 
who made him her musical director he began a Im^m with An 
toma Bianchi a dancer which lasted till 1S28 and by her be lad 
a son Achillmo, bom in 1S26 Meanwhile the world rtag with his 
fame In 1S27 the pope honoured him with the Ordet of the Golden 
Spur and m the following year, he extended his travels to Get 
many bi^mnmg with Vienna where he a profotwi w 

sation He first appeared m Pans m 1831, and on Jime $ la I|mI 
year he played m Union at the fings theatre In iS|a M 
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returned to Italy and bought a villa near Parma In 1833 he spent 
the wmte^in Pans and m 1834 Berlioz composed for him his 
sympho|^ Harold en Itahe In iS^S he suhered serious losses 
in Pans through the failure of the Casino Paganini a gambling 
house which was refused a licence The disasters of this year 
increased his malady — laryngeal phthisis — and he died at Nice on 
May 17 1840 His will left a fortune of £80 000 to his son Achil 
lino and he bequeathed his Guarnenus to the municipality of 
Genoa who preserve it as one of their dearest possessions 

Ti^re are numerous lives of Paganini see the aiticle and bibliog 
raphy in Grove s Dictionary of Mnsic also Fetis N Paianmu (1851 
Eng trans 1876) Prodhomme and Pagamm (1907) in the series 
Mustciens cSlebres Lillian Day Pagan m of Genoa (1929) 

PAGE, THOMAS NELSON (1853-19 2) American 
author was born at Oakland Plantation Hanover county Va 
April 23 1853 the great grandson of Thomas Nelson (1738-89) 
and of John Page (1744-180S) both governors of Virginia the 
former being a signer of the Declaration of Independence After 
a course at Washington College (now Washington and Lee Um 
versity) when Robert E Lee was its president he taught a year 
and in 1874 graduated m law at the University of Virginia He 
practised chiefly in Richmond until 1893 when he removed to 
Washington D C and devoted himself to writing and lecturing 

For his start in literature he was indebted to the dialect verse of 
Irwin Russell contributing a poem of this sort to Scribner $ 
Monthly (later the Century Maga me) m April 1877 and pub 
lishmg with A C Gordon a volume of such pieces entitled Befo 
de H ar (18S8) His first reputation was achieved however by 
Marse Chan which appeared in the Century Maga me This 
and several other stories of the same type some of them written 
foar his first wife Anne Bruce were collected m what is probably 
Pages most characteristic book In Ole Vtrgima (1887) Page 
fortunate m having spent his formative years amid the glamorous 
life of the old regime and the tumults of the Civil War is one 
of the writers who have done most to build up the romantic 
legends of the southern plantation He is at his best when through 
negro characters and dialect he describes the life of the Virginia 
gentry From 1913 to 1918 Page was ambassador to Italy He 
died at Oakland Va on Nov i 1922 

Page wrote several childrens books the best of which Two Little 
Confederates (1888) has some autobiographic dements His chief 
books of fiction are Elsket and Other Stones (1891) Pastime Stones 
GS94) I he Old Gentleman of the Black Stock (1897) Red Rock 
(1898) a novel of the Reconstiuction period Bred in the Bone 
(1904) Under the Crust (1907) and John Marvel Ass;isiant (1909) 
His other writings are thoughtful and sincere The pimcipal ones are 
The Old South (1892) The Negro The Southerner's Problem (1904) 
The Old Dominion Her Making and Her Manners (1908) Robert 
M Lee Man and Soldier (1911) and Italy and the World War (1920) 
The Plantation edition of his Novels Stones Sketches and Poems 
(12 vols ) appeared m 1906 See Thomas Nelson Page a Memoir of 
a Virginia Gentleman (1923) by his brother Rosewell Page Thomas 
Nelson Page m Virginian Portraits by Armistead C Gordon (Staun 
ton Va 1924) and the commemorative tribute to Page prepared 
for the American Academy of Arts and Letters by Robert Underwood 
Johnson (1925) 

PAGE, WALTER HINES (1855-1918) American writer 
and diplomatist was born at Cary (N C ) Aug 15 1855 
father Allison Francis Page was of English descent his mother 
Catherine Frances Raboteau of Scottish and French Huguenot 
At 16 m Jan 1872 after a preparatory course at the Bingham 
military school at Mebane (N C ) and a year at Tnmty college 
at Durham (N C ) Page entered Randolph Macon college at 
Ashland (Va ) The greatest and most lasting influence m his 
life at this time was Thomas Randolph Pnee Prof Price had two 
enthusiasms— English and Greek literature He became deeply 
attached to Page both as a boy and as a student and obtained 
his appointment as one of the first 20 fellows of the new Johns 
Hoptons university at Baltimore There under Amenca s greatest 
classical scholar Basil L Gildersleeve Page acqmred a knowledge 
of antiquity and a feehng for Greek hteratute which influenced 
aE his subsequent habits of thought as well as has own hterary 
style Pages healthy %lways frail caused Mm to leave Johns 
Hopkms witiiout a degree A winter (1878--79) spent m teaching 
English at the high sdiool^at Louisville convinced Mm that he 


wanted an active life among men and m 18S0 he became editor 
of the St Joseph Ga ette The Missouri town did not hold Ms 
interest long He left in the summer of 1881 to make a tour of 
the southern states writing a series of brilliant articles that were 
simultaneously printed in several leading American newspapers 
The next two years Page spent as literary editor of the New York 
World but in 188^ he resigned and returned to Raleigh (N C ) 
For two years he edited the State Chronicle a weekly newspaper 
as distinguished for the vivacity of its editorial st>le as for the 
unconventionality of its opinions Page ridiculed the tendency 
to regard a Confederate war record as almost the exclusive quail 
ficalion for public office he advocated primary education for both 
the white and the black the development of scientific agriculture 
the building of modern highways and the creation of local Indus 
tries All these chancres North Carolina has since introduced the 
youthful Page however w^s ahead of Ms time and after two 
rather tempestuous years m which he found himself denounced 
as a Southern Yankee he had to confess failure dispose of his 
paper and resume Ms life in New York 

His Literary Career — Pages opportunity came in 1887 
when he joined the staff of the Forum In four years he trans 
formed a bankrupt property into a profitable one and made it 
an influential organ of public discussion He resigned Ms editor 
ship in 1S95 entered the Boston pubhshmg house of Hough 
ton Mifliin & Co For two years he was literary adviser and 
associate editor of the itlantic Monthly and in 189S became 
editor in chief In 1899 he joined Frank N Doubleday an estab 
lisMng the publishing house of Doubleday Page h Co and found 
mg the H orld s Work magazine on which he served as editor from 
1900 to 1913 B6th m his writing and in his lectures he con 
tmued to advocate his favourite causes Of these the leading 
one was popular education especially in the backward South As 
a member first of the Southern Education Board and afterwards 
of the General Education Board he aided m distributing the 
Rockefeller millions for this puipose By initiating the movement 
for the eradicatioli of the hookworm he started the work that 
has since taken shape m the International Health Board Ht 
served on President Roosevelts Country Life Commission and 
was a leader in introducing Dr Seaman A Knapp s demonstra 
tion work in agricultural areas All these years he closely followed 
political affairs aftd in 19 ii he was one of the first to proclaim 
the presidential quahfications of Woodrow Wilson One of 
Wilsons first acts after Ms inauguration was to appoint Page 
ambassador to Creat Britain 

Ambassador in London — For his five years m London Page s 
life had been a preparation His passion for democracy Ms belief 
that British institutions and literature formed the most solid 
basis of civilization his long advocacy of Bntish American cd*^ 
operation as the most satisfactory method of solving world prob 
lems — ah were put to the severest test in the arduous years of 
his ambassadorship He had established familiar and congenial 
relations with the Bntish public and British officialdom when the 
World War began Up to that time Page had also worked in 
complete harmony with President Wilson It was owing mamly 
to Page s prompting that President Wilson persuaded Congress to 
repeal the discriminating Panama tolls ^ 

In the war Page unlike Wilson at first saw above alt an at 
tempt of Germany to grasp the hegemony of Europe and to 
substitute the Prussian conception of autocracy for the democratic 
ideal which he regarded as the true path of human progress It 
was mamly this difference that caused the histone divergence 
between Page and Wilson To the outside world Page maintained 
an attitude of strict neutrahty in his private communications to 
the President however he made no secret of his complete sym 
pathy with the cause of the Allies and Ms general disagreement 
with the policy of the Administration When the * Lusitania was 
sunk Page m Ms letters and cablegrams to Wilson strongly ad 
vocated an Amencan declaration of war against Germany He 
insisted then as he did afterwards that American intervention at 
that time would have bought the war to an early end with an 
Alhed triumph Fage s great moment came on Aoril 2 rqr 7 when 
Piesident Wilson asked Congress to*d|ckre the msMmc of a 
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State of war with Germany and used arguments that Pa«^e had 
been forcing on his attention for two and a half years 

Page had never been in robust health and the anxieties and 
labours of a terrible period gradually exhausted him He had 
meditated resignation many times and consented to remain only 
at the earnes request of President Wilson In Aug 1918 how 
ever he became so ill that the President acquiesced m his retire 
ment In early October he sailed on the Olympic and reached 
New York so weak that it was necessary to carry him fiom the 
ship His one wish was to return to the sand hills of his early 
home m North Carolina There he died on Dec 21 1918 

Bibliography — The chief authority on Pages career is B J 
Plendnck Ihe Life and Letters of Walter H Page ( vol 1922 3rd 
vo! 1925) The mtzmate papers of Colonel Home (2 vol 19 6) and 
The Training of an American The Earlier Life and Letters of Walter 
H Page i8=;5-igi3 (19 8) Viscount Grey of Faiiodon Twenty Five 
Years (2 \ol 1925) are also valu^le The Rebuilding of Old 
Commonwealths (1902) gives m eloqueit language Pa cs aspirations 
for the revitalization of the southern states A Pubhshefs Confession 
(^905) gives his creed for his trade In 1909 Page also published 
under the name of Nicholas Worth The Southerner a semi auto 
biographical novel interpreting his ideas on the South Page s literary 
fame will rest on his letters (B J H ) 

PAGE, WILLIAM (i8ix-i88s) American artist was born 
at Albany (NY ) on Jan 3 18 ii He studied for the ministry 
at the Andover Theological Seminary in iS 8-30 and in later hte 
became a Swedenborgian He received his training m art from 
S F B Morse and in the schools of the National \cademy of Be 
sign and in 1836 became a National Academician From 1849 to 
1S60 he lived in Rome where he painted portraits of his friends 
Robert and Elizabeth Browmng He died at Tottenville Staten 
Island (NY) on Oct i 1885 ^ 

PAGE, a term used of a boy or young male person m various 
ii^pacities positions or offices The etymology is doubtful {See ' 
Knichthood and Chivalry ) 

PAGEANT, a show or spectacle In the mediaeval drama the 
word was used in the sense of a scene a div^ion or part of a 
play Thus we read 0 Queen Margaret in 1457 that at Coventry 
she saw aile the pagentes pleyde save domesday which myght 
not be pleyde for lak of day and in the accounts of the Smiths 
gild at Coventry for 1450 hve pence is paid to bring the pagent 
into gosford stret A clear idea of what these stages were like 
when the mystery plays became processional (processus) that is 
were acted on separate platforms moving along a street is seen 
in Archdeacon Roger s contemporary account of the Chester plays 
about the end of the i6th century The mane of these playes 
weare every company had his pagiant or parte which pageants 
weare a high scafolde with 2 lowmes a higher and a lower upon 
^ wheeies T Sharp Dtssertatton on the Pageants or Mystenes 
at Coventry 1825 which contains most of the early references 
Fmiitictioii —Pageant production as differentiated from play 
production of ers the problem of outdoor distances sunlight and 
shadow on colour and the timing and marshalling of large num 
hers of people Such problems should be given usually into the 
l^nds of an expenenced director Often however they are turned 
over to a committee of capable townsfolk 
The site should preferably be a natural amphitheatre bordermg 
if possible on a lake gr river The ground should be gone over 
for Its acoustics a forest background being an asset Other con 
siderations are accessibihty by tram tram and motor room for 
parking space a relative area of open space for stage and audi 
ence practical entrances and exits beauty of landscape and 
room behind the outdoor stage for dressing tents and gathenng 
places for players An ideal site has the sun in back of the 
audience and a prevaihng wind to blow from players to spectators 
thus carrying words toward the hearers 
Admimstrative details are usually m the hands of a group of 
representative citizens The actual labour making of costumes 
and properties gathering of antidwes is all done by the towns 
folk An even distribution of work and a competent executive 
are necessary Often a histone pageant is accompanied by a loan 
exhibition of old costumes rehes historic furniture books maps 
houadiold posse^ons and everything pertaimng to the past and 
present of^the COTmuimtj 


The singing should be done by citizens though band or or 
chestra may be imported The latter for outdoor icousrics should 
be sizable The former needs the addi ion ol stringed n ^ruments 
for softer effects \11 possible eiftets of light colour movement 
and sound should be synchronized and used to then utmost A 
hberal time for writing and planning an abundance of group 
rehearsals and three complete rehearsals should make an artistic 
and successful pageant 

THE PAGEANT IN ENGLAND 

The oth century has seen m England whit may m some tt 
spects be looked on as i revivil but m general is a new dip iiturc 
m the shape of semi diamatic spectacles lilustritnc of the hist 01 > 
of a town or locality to such spectacles the name oi I igc mt 
has been appropriately given Coventry m its procession in com 
memoration of Lady Godivas tradition li exploit iiis since 16/8 
illustrated an incident m the histor> of the town \ pigcant 
consists of a senes of scenes representing histoncal events dircdiv 
connected with the town or localit} m which the pigemt tikes 
place These are accompanied by appropnate diaiOoUt spccihes 
songs etc and with music and dances The effect is niiuraOy 
much heightened by the place of the performance more pir 
ticulariy if this is the actual site of some oi the scenes depicted 
as at the Winchester pageant (1908) where the background was 
formed by the rums of Wolvesey castle The bhi rbornc p igeant 
of 1905 was the first of the senes of pageants In 1 907 an<! 1 
they became very numerous of these the pnncipil may be men 
tioned those at Oxford Bury St Edmunds m 190/ at Win 
Chester Chelsea Dover and Pecensey m 190S and that of thi 
English Church at Fulham palace 1909 
The artistic success of a pageant depends on the bciuty^r 
histone interest of its site the skilful choice of episodes and 
dramatic incidents the grouping and massing of coloui and the 
appropriateness of the dialogue speeches and incidental musu 
It IS here that the skill and talent of the writer designer or 
: director of the pageant find scope The name of Louis N Parker 
(b 185 ) the author of the Sherborne pageant the earliest and 
one of the most successful must always be associated with t!u 
movement of which he was the originator (\ } 

Bibliography — M L Spencer Corpus Chnstt Fagmnts m Ftti^iand 
A Study of Medieval Cycle Plays (New York 1911) C M Spender 
The Educational Aspects of Pageants and Pageantry (m Journil of 
Education London Feb 1911) 

THE PAGEANT IN AMERICA 

History — ^Pageantry m Amenta began m iqo*) with Percy 
MacKayes pageant in honour of Augustus Saint Gaudens at 
Cornish New Hampshire Withm three years the Education il 
pageant at the Boston Normal school the Philadelphia pageant in 
honour of the 250th anniversary of the founding of the city and 
the superb Quebec pageant followed 
Five well known and typical pageants may be mentioned The 
Hudson Fulton celebration m New York was % processional 
pageant of vast dimensions For imaginative quality Percy Mac 
Kayes Caliban produced m New York and later m Bullion to 
honour the Shakespeare tercentenary should be ated (though 
the author wishes this example of his work to be termed a 
community masque ) and for even greater poetic beauty the 
same writers St Louis masque This last preluded the his 
toncal scenes of the St Loms pageant written by Thomas Wood 
Stevens 

The Pilgnm Spmt wntten and produced at Plymouth Mass 
by George Pierce Baker for the Filgnm tercentenary was marked 
by histone accuracy and fine dramatic quality The Yale pageant 
wntten by a large group of Yale graduates has naturally a 
diversity of treatmmt m its various episodes but abo poetic 
prologues of high order The Lexiagton ps^ant by 
Howard is dtstmgmslBd by its sotnew&at 
which endeavours to state the sfgnifi«»ilct of 1 

FoimaA— Pageantry has takm ttfo fo»i Qm k w 

testottc as given in lie fr<mter States #i( 

with pioneerings Indian fi^t% fhi 

and ^ncultural dewddpniftte T%^ oftwr Ihe 
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type usually a flower festival The more famous of these are 
given annually in Cahfornia and Oregon Throughout the South 
ern Stato^ also are flower and fruit festivals and the justly cele 
brated mardi Gras celebration in New Orleans 
The States along the Atlantic seaboard especially as one moves 
northward to Pennsylvania New York and the New England 
froup use the historical type freely 

Religious pageantry has kept step with civic The tiiiee salient 
examples are The Pageant of Darkness and Light by John 
Oxenham TlieUayfarer byj E Crowther and Faith of Oui 
Fathers by Anita Ferns 

Bibliography ■ — F W Fauholt Catalogue of a Collectzou of Works 
on Pageantfy (1869) M L Spencer Corpm Chnsti Pageants in 
England A Study of Mediaeval Cycle Plays (1911) J H Hayward 
A New Book of Celebrations (1927) (E W Bb ) 

PAGET, SIR JAMES Bart (1814-1899) British surgeon 
was born at Yarmouth on Jan ii 1814 the son of a brewer and 
shipowner His brother Sir George became regius piofessor of 
physic at Cambridge and also had a distinguished medical career 
After attending school at Yarmouth James was apprenticed to 
a general practitioner until 1834 when he entered St Bartholo 
mew s Hospital London It was during his first winter session that 
he detected Trichina spiralis a minute parasite infecting the 
human muscles R Owen (g ‘y ) who gave these parasites their 
scientific name is usually credited with the discovery but he 
merely confirmed what Paget had detected From May 1806 
Paget experienced a period of severe po\erty being too poor to 
secure a house surgeoncy or even a drcssership However m 
1841 he was made suro-eon to the Finsbury Dispensary and in 1843 
lecturer on geneial anatomy and physiology at St Bartholomews 
Four years later he was appointed assistant surgeon and also 
Afris and Gale professor at the College of Surgeons The lectures 
given under this professorship were published in 1853 as Leo 
Hires on Surgical Pathology By 1851 when he was elected F R S 
Paget had become known as a great physiologist and p ithologist 
His lectures on physiology were a turning point in the fortunes of 
St Bartholomews school In pathology he was Hunters real 
successor and together with his friend Virchow {qv) may truly 
be called the founder of the modern science 
In 1851 Paget began practice near Cavendish square London 
Seven years later he was appointed surgeon extraordmaiy to 
Queen Victoria and m i860 suigeon m ordinary to the prince of 
Wales He specialized on the pathology of tumours md dis 
eases of the bones and joints and was the first to urge enucleation 
of the tumour instead of amputation m diseases of myeloid 
sarcoma He gave original £ftcounts of eczema of the nipple 
mammary cancer and osteitis deformans In 1871 he resigned 
ills surgeoncy to the hospital and received a baronetcy In 1875 
he was president of the Royal College of Surgeons m 1S77 Hun 
terian orator and in iSSi president of the International Medical 
Congress and in 1S83 became vice chancellor of the University 
of London He died in London on Dec 30 1899 
See Selected Essays and Addresses by Sir James Paget ed by his 
son S Paget (London 1902) who has also written Memoirs and 
Letters of Str James Paget (3rd ed London 1903) 

PAGET, TIOLET Lee Vernon 

PAGET OF BEAUDESERT, WILLIAM PAGET, 

Baron (i5o6-j:j63) English statesman was born m London m 
1506 and was educated at St Paul s School at Trinity Hall Cam 
bridge^ and at the university of Pans He was employed by Henry 
VIlI in several important diplomatic missions m 153^ he was 
appomted clerk of the privy council He became secretary to 
Queen Anne of Cleves in 1S39 and in 1543 he was sworn of the 
privy council and appointed secretary of state Paget supported 
Somerset during the mmonty of Edward VI In 1 547 he was made 
comptrollei; of the king s household chancellor of the duchy of 
Lancaster^ and a knight of the Garter and in 3:549 he was made 
Baton Paget 4 e Beaudesert About the same time be obtained 
grants of lands including Cannock Chase and Burton Abbey in 

S Staffordshire^ and the residence of the bishops of Eteter fa Lon 
afco obtained^ Beaudesert m Staffpretefate Paget shared 
.sjdi^ce' temg cbtoffpted to the, Tower fa 

the Cbw nl tJfa Oartet Ili bowwit, 


restored to the king s favour m 1553 and was one of the twenty 
SIX peers who signed Edward s settlement of the crown on Lady 
Jane Grey in June He made bis peace with Queen Mary who 
reinstated him as a knight of the Garter and m the privy council 
m i55o and appomted him lord privy seal in 1556 On the acces 
Sion of Elizabeth m 1558 Paget retired fiom public life and died 
on June 9 1563 

PAGODA, a term loosely used for any eastern temple but 
more commonly restricted to the pyramidal conical or turret 
shaped buildings of India Java and the Malay peninsula which 
are more accurately known as stupas and reserved in China and 
Japan for square polygonal or circular towers of many storeys 
The word was first used in the i6th century by the Portuguese in 
India and is a corruption of a native word either Pers but Kadah 
a house for an idol or Sansk hhagatat divme Chinese and 
Japanese pagodas usually possess a projecting roof at each fiooi 
level and each storey is sdhietimes slightly smaller than the one 
below so that the outhne appears to taper 
Pagoda or pagod is also the name given to a gold com current 
in southern India Plunierta acuti folia a tree indigenous to India 
and bearing yellow and white flowers is known as the pagoda tree 
PAGSANJAN, a municipality (with admmistiation centre 
and 13 barrios or districts) m the eastern part of the province of 
La Laguna Luzon Phihppme islands at the junction of the 
Pagsanjan and Botocan rivers and quite near the Laguna de Ba> 
Pop (1918) 7 538 Here is located the Pagsanjan cataract or 
Botocan falls some 200 ft high— one of the largest watei falls 
m the Philippines The district produces coco nuts and Pagsanjan 
m an important market place In 1918 it had 3^ manufacturing 
establishments wrth output valued at 444 ooq pesos and 76 house 
hold industry establishments with output valued at 35 000 pesos 
The language spol en is Tagalog ^ 

PAHARI LANGUAGE (properly Pahari the language 
of the mountains) a genera! name applied to the Indo Arym 
languages or dialects spoken in the lower ranges of the Himalayas 
from Nepal in tlfe east to Chamba of the Punjab m thc^west 
These forms of speech fall into three groups — an eastern consist 
i mg of the vanous dialects of Khas kura the language of Nepal 
I a central spoken in the north of the United Provinces in 
Kumaon and Garhwal and a western spoken m the country 
round Simla and%n Chamba In Nepal Khas kura is the Ian 
guage only of the Aryan population the mother tongue of most 
of the ihhabitants being some form or other of Tibcto Bur 
man speech Khas kura is mainly differentiated from Central Fa 
han through its being affected by Tibeto Burman idioms Central 
and Western Pahan have not been brought into close association 
with Tibeto Burmins their language is therefore purely Aryan 
Khas kura, as its speakers themselves call it passes undc*^ 
vanous names The English term Nepali or Naipali (2 e the hn 
guage of Nepal) is a misnomer for it is not the pimcipal form 
of speech used m that country viz the Tibeto Burman Newan 
Khas kura is also called Gorkhali or the language of the Gurk 
has and Pahari or Parbatiya the language of the mountains 
Central Pahan includes two dialects — Garhwah spoken 
mainly m Garhwal and the country round the hill station of 
Mussoone and Kumaum spoken m Kum%un including the mm 
try round the hill station of Naim Tal 
Western Pahari includes a great number of dialects In the 
Simla Hill States alone no less than twenty two of which the most 
important are Sirmaun and Keonthali (the dialect of Simla it 
self), were recorded To these may be added Jaunsan spoken in 
the Jaunsar tract of Dehra Dun, Chambiali and Churahi of the 
state of Chamba Mandelh of the stale of Mandi, Gadx of 
Chamba and Kangra Kuluhi of Kulu and others 
But the Aryan language of the whole Fahan area is now a 
form of Rajastham ertnbitmg at the same time traces of the old 
Khasa language which it superseded and also m Nepal of the 
Tibeto Burman foitna bf ^eech by which it is surrounded 
Khas kura shows moat traces of Itbeto Btumati influence The 
g»der of nouns 1$ pur4y sotisI, and although th^e fs m obhque 
case derived from Raiaitibifa it is m otted eifa|^«ded with the 
noi»atiye,y flat m 'tie AfuJar mnater eiwr oal hm TOpfayed 
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for the other Both these are due to Tibeto Burman influence but 
the non Aryan idiom is most prominent in the use of the verb 
There is an indefinite tense referring to present past or future 
time according to the context formed by suffixing the verb sub 
stantive to the root of the mam verb exactly as in some of the 
neighbouring Tibeto Burman languages 

In Eastern and Central Pahari the verb substantive is formed 
from the root ach as m both Rajasthani and Kashmzn In Raja 
sthani its present tense being derived from the Sanskrit present 
rcchamt I go does not change for gender But m Pahari and 
Ivashmiri it is a participial tense and does change according to the 
gender of the subject 

Here we have a relic of the old Rhasa language which seems 
to have been related to Rashmiri Other relics of Rhasa are the 
tendency to shorten long trowels the practice of epenthesis or the 
modification of a vowel by the one which follows in the next 
syllable and the frequent occurrence df disaspiration (See Indo 
Aryan Languages ) 

Bibliography — S H KeUogs Eindt Grammar (2nd ed London 
1S93) includes both Eastern and Central Pahan m its survey For 
Rhas see also A Turnbull Nepah 1 e Gorkhah or Par bate Grammar 
(Darjeeling 1904) and G A Grierson A Specimen of the Rhas 
or Naipali Lan uage m the Zeitschnft der deutschen morgenland 
tschen Gesellschaft (1907) Ixi 659 seq There is no authority dealing 
with Western Pahari as a whole A H Diacks work The Kulu 
Dialect of Hindi (Lahore 1896) may be consulted for Kuluhi See 
also T Grahame Bailey s Languages of the Northern Himalayas 
(Royal Asiatic Society London 1908) Vol ix pt iv of the Lingms 
tic Survey of India contains full particulars of ail the Pahan dialects 
m great detail 

PAHLAVI (formerly Enzeli) the principal port of Persia 
on the Caspian Sea 14 m N of Resht m 37^ 9 N and 49 
38 E It has a mixed population of about 20 000 including many 
Armenians Turkmans and Caucasians The port lies m the 

lannei between two sandpits forming the entrance from the 
Caspian Sea to a great murdab or lagoon ( o m by 7 m ) The 
entrance about 800 yd wide is protected by two breakwaters 
500 long The harboui is entered by veaeels up to 15 ft 
draught except m bad weather On both sides of the channel are 
wharves piers tanks for oil steamers and stoiehouses There is 
a weekly passenger steamer service for Baku ( 0 houis) besides 
other irregular services 

The tonnage of the trade of Pahlavx was i^ 585 m 19 5-26 
or almost twice as much as all the other Caspian ports put to 
gether earned by 319 steam vessels of which 305 were Russian 
The value of the total trade in the same year was 1 88 223 000 
krans (£ St ===45 krans) of which 68 283 000 krans were exports 
the chief items being nee (21499000 krans) hides and skins 
(12 310 000 krans) raisms (i i 678 000 krans) raw cotton (8 649 
etoo krans) fresh and dried fruit gums textiles and raw silk 
Pahlavi IS the pnncipal centre of the nee trade of Giian The 
port IS connected with Tehran (247 m ) via Resht and Kazvin by 
a road suitable for heavy motor traffic In 1926 the Junkers 
Company was granted a concession for the transport by air of 
mails passengers and merchandise between Pahlavi and Tehran 
connecting with Europe via Baku During the World War Pahlavi 
then known as Enzeli was held by the Russians (See Resht ) 
PAHLAVI or PEHLEVI, the name given by the followers 
of Zoroaster to the cITaracter in which are written the ancient 
translations of their sacred books and some other works vhich 
they preserve (See Persia Langmge ) The name which means 
Parthian can be traced back for many centuries the poet Firdausi 
(loth century) repeatedly speaks of Pahlavi books as the sources 
of his narratives and tells us that in the time of the first Khos 
rau (Chosroes I ad 531-579) the Pahlavi character alone 
was used m Persia The learned Ibn Mokaffa (8th century) calls 
Pahlavi one of the languages of Persia and seems to imply that 
It was an official language The passage in which useful facts 
are mixed up with strange notions is given abridged in Fthr$st^ 
p 14 more fully by Yakut m 925 but most fully and accurately 
m the MajaUh al- olum (ed Vloten 116) The term is now apphed 
to Middle Persian (from the 3rd to the 7th century ad) whether 
wnttan m the older characters of the inscriptions which begin 
with the (Parthia^) kings or the cursive wntmg of the 


Sassanian period 

The great peculiarity of the language is that though it is 
Iranian it is full of Semitic (Aramaic) words Not onl^^^ramaic 
nouns and verbs but numerals particles and pronouns are used 
side by side with Persian words It was once thought to be a 
mixed language which like English had largely adopted a foreign 
vocabulary but it is now recognized that the Aramaic words irt 
ideograms and that the corresponding Persian word was always 
used m reading Owinf** to the defective alphabet the words are 
often ambi uous and some of them cannot be recognized as 
Semitic but we can always tell the Persian word mitnded Phis 
view the development of which be an with Wcstergaird (/ind 
avesta p o note) is in full accordance with the true ind ancunt 
tradition Thus Ibn Mokaffa who translated mmv Pihhvi 
books into Arabic tells us that the Persians had about i 000 words 
which they wrote otherwise than they were pronounced m Ptisun 
For bread he says they wrote lhma re the Anmaic lakma 
but they pronounced nan which is the common Persian word 
for bread Similarly bsra the Aramaic btsia flesh was pro 
nounced as> the Persian gosht 

We still possess a glossary which actually gnes the Pilihvi 
writing with its Persian pronunciation This gloss iry which be 
sides Aramaic words contains also a variety of Persnri woids 
disguised m antique forms or by errors due to the contnciecl 
style of wntmg exists m various shapes all of which m spite of 
their corruptions go back to the woik which (he statement of 
Ibn Mokaffa had in view Thus the Persians did the same thing is 
when m English we write £ (libra) and pronounce pound or 
write or & (et) and pronounce and No system was followed 
m the choice of Semitic forms Sometimes a noun was written 
in its status absolufus sometimes the emphatic a was added 
this was sometimes written is sometimes as i One verb wis 
written m the perfect another m the imperfect E\cn various 
dialects were laid under contribution The Semitic signs by 
which Persian synonyms were distinguished are sometimes quite 
arbitrary Thus in Persian khwe^h and khwat both mem self 
the former is written NEshH (mfsha or nafsheh) the latter 
BNEshH with the preposition be prefixed Personal pronouns lu 
expressed in the dative (t e with prepositional I prefixed) thus 
LK (lakh) for tu thou lnh (lana) for ama we 

Great difficulties arise from the ambiguous niture of the 
cursive characters Modern mss following A.rabic models mtro 
duce diacritical points from time to time and often incorrectly 
But a much more important help is found m the so called Pazand 
or transcription of Pahlavi texts m which the Semitic words ire 
replaced by Persian as they are to be read and which are written 
m the quite clear Avesta character Pazand mss present dialectical 
variations according to the taste or intelligence of authors and 
copyists and all have many false readings I or us however they 
are of the greatest use To get a conception of Pahlavi one 
cannot do better than read the Minor Kktradk in the Pahlavi with 
constant reference to the Pazand The Book of tki Mmnvo t 
Kkard m the Original Pahlavi ed by Fr Ch Andreis (Rie! 
1882) idem The Pazand and Sanskrit Texts by E W West 
(Stuttgart and London 1871) Critical labour is still required 
to give an approximate reproduction of the author s own pronunti 
ation of what he wrote 

The coins of the later Sassanid kings of the pnnees of Tabar 
istan and of some governors m the earlier Arab period exhibit 
an alphabet very similar to Pahlavi mss On the older coins 
the several letters are more clearly distinguished and m good 
specimens of well struck coins of the oldest Sassamans almost 
every letter can be recognized with certainty The same holds 
good for the inscriptions on gems and other small monuments 
of the early Sassaman period but the clearest of all are the 
rock inscnptions of the Sassamans m the 3rd and 4th ceniune% 
though in the 4th century a tendency to cursive forms begins 
to appear Only r and v are always quite alike In details there 
are many differences between the FahlavS of inscriptions and the 
books Persian endings added to words i^itten in Semipc form 
are much less common m the former^ so that the person tpd 
number of a verb axe often not to be made out tiam are 
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orthographic variations e g long a in Persian forms is always 
expressed m Book Pahlavi but not always in inscriptions The 
unfamil|p contents of some of these inscriptions their limited 
number tfeeir bad preservation and the imperfect way m which 
some of the most important of them have been published leave 
many things still obscure in these monuments of Persian kings 
l?ut they have done much to clear up both great and small points 
m the history of Pahlavi It was De Sacy who began the decipher 
ment of the inscriptions 

Sopie of the oldest Sassaman inscriptions are accompanied by 
a text known as Chaidae Pahlavi and belonging to the same 
system of writing but with many variations in detail and an 
alphabet which though derived from the same source with the 
other Pahlavi alphabets (the old Aramaic) has quite different 
forms It was soon replaced entirely by Sassaman Pahlavi 

The name Pahlavi suggests that the system of writing was 
developed m Parthian times when the great nobles the Pahlavans 
ruled and Media was their mam seat the Pahlav country Other 
linguistic graphical and histoncai indications point the same 
way but it is still far from clear how the system w is dev eloped 
We know indeed that even under the Achaemenids Aramaic 
writing and speech were employed far beyond the Aramaic lands 
even m official documents and on coins The Iranians had no 
convenient character and might borrow the Aramaic letters as 
naturally as they subsequently borrowed those of the Arabs But 
this does not explain the strange practice of writing Semitic words 
m place of so many Peisian words which were to be read as 
Persian It cannot be the invention of an individual for m that 
case the system would have been more consistently worked out 
and the appearance of two or more kinds of Pahlavi side by side 
at the beginning of the Sassaman period would be inexplicable 

The Pahlavi literature embraces the translations of the holy 
books of the Zoroastrians dating probably from the 6th century 
and certain qther religious books especially the Mmot Khiradh 
and the Bundahtsh The Bundahish dites from the Arab period 
Zoroastrian priests continued to write the old language as a dead 
tongue and to use the old character long after the victory of a 
new empire a new religion a new form of the language (iNew 
Persian) and a new character There was once a not quite mcon 
siderable profane hteratme of which a good deal is preserved m 
Arabic or New Persian versions or reproductions particularly in 
historical books about the time before Islam Very little profane 
literature still exists in Pahhvi 

See E W West Pahlavi Literature m Geiger and Kuhns 
Grundnss der tmmschen Phtlol^pe (1B96) vol 11 The Extent 
Language and Age of Pahhvi I iterature in Sit ung^ber der k b 
Akad der wjss Ihil u Kla^se pp 399-44S (Munich 1888) and 
his Pahhm Texts m Sacred Books of the East (1S80-97) Ihe fullest 
grammar is MiUelpersmh by C Salemann in vol 1 of the Grundnss 

Of glossaries that of West (Bombay and London 1874) is to be 
recommended the large Pahlavi Cujarati and English lexicon of 
Jamaspji Dastur Mmocherji (Bombay and London 1877-82) is very 
full but must be used with much caution (Th N E J T ) 

PAIGNTON, a seaside resort of Devonshire England on 
Tor bay af m S W of Torquay on the S W railway Pop of 
urban district (1931) 1S40S The church of St John is mamly 
Perpendicular but has a late Norman doorway and contains a 
carved and painted pulpit and m the Kirkham chapel a stone 
screen Among other buildings and institutions is a novitiate of 
Manst Fathers Litfcle remains of an old palace of the bishops of 
Exeter apart from the 14th century Bible Tower Its last tenant 
was Bishop Miles Coverdale who 111 1535 published the first 
English translation of the whole Bible The town has a fine ex 
pause of sand and good bathing facilities 
PAIN, BARRY ERIC ODELL (1865-19^8) English 
humorous writer was educated at Sedbergh and at Corpus Chnsti 
Cambndge where he was a prominent contnbutor to Tke Crania 
James Payn inserted his story The Hundred Gates ' in the 
Comhdl Magamte in 1889 and he became a contnbutor to Ptmeh 
and the Speaker and other papers Discerning cntics had already 
seen the authentio-toudh of comedy in his earlier work when Pam 
suddenly achieved fame with EJtza (1900) In Hms ffissy 
pompous husband he had found the mattei>for more than loerf 


comedy Ehsa had sequels carrying on the tale of the family and 
other excellent studies of London life followed and some ghost 
stories Pam possessed a rare gift of parody and found subjects 
for his skits m many best sellers One of the first of his essays 
in this kind was Another Enghshwoman $ Love Letters and one of 
the last Madge AsHnfont He died at Watford on May 4 19 8 
PAIN, SIGNIFICANCE OF In health we are conscious 
of few bodily sensations other than a sense of well being of 
physical and mental comfort and accord with our surroundings 
with the addition at certain times of such pleasant attributes as 
a glowing si m or a ready appetite The normal interruptions to 
this state of physiological balance are the transitory discomforts 
of a too insistent hunger or a full bowel or bladdei 01 due to 
fatigue and such external agencies as heat and cold We are made 
aware of ill health either by an indefinable malaise or by more 
localized and disa^Teeable sensations of such are nausea itching 
dizziness and shortness of ffireath each of which proclaims a de 
rangement of function m certain organs or tissues The puipose of 
these symptoms is regarded as protective just as a flow of tears 
or a winking eye lid m response to a speck of dust m the eye is 
protective The pam which accompanies and would indeed seem 
to induce the weeping and spasmodic movements of the lid is m 
the conscious state an accompaniment of the protective reflex 
Biological Purpose — Of all the sensory phenomena of dis 
ease pam m one form or another is the most frequent and fre 
quently the most urgent It differs m kind from the types of 
discomfort already cited and is due to distinct causes but the 
difierence between many other discomforts and pam is merely a 
matter of degree Thus the ache of a muscle employed in some 
unwonted effort probabl> due to the same factors as those 
which induce an agonising cramp it only differs from cramp 
subjectively in being much more bearable In both states the^ 
muscle fibres are much tautened more than is usual at rest or 
after mild activity but in cramp the tautening increases until 
painful spasm occurs Similarly the physiological discomfort of 
hunger which defj^nds upon an exaggerated tome and contractile 
activity of the muscular coat of the stomach is only a little re 
moved from the hunger pain accompanying duodenal ulcer in 
which tonic and contractile ictivity are reflexly exaggerated in 
moments of approaching emptiness by impulses originating in the 
nerves exposed by^he ulcer 

The biological purpose of pam wherever it occurs and even 
although this purpose may sometimes seem difficult of acceptance 
IS undoubtedly protective When the hand is pricked by the 
hidden pm it is spontaneously withdrawn to prevent a deeper 
injury We are careful not to bite upon the sensitive tooth The 
pam of a broken hmb or of an inflamed joint compels disuse and 
an attitude of rest most favourable to healing The pain of 
pleurisy compels restricted and shallow breathing to lessen the 
friction of the delicate lining membranes of the lung and chest 
wan which have been invaded by infective agents and roughened 
by inflammation The pam of angina pectoris compels instant 
and complete physical immobility to give the heart the best 
possible chance of rest and recovery m a moment of circulatory 
stress dangerous alike to itself and life 
Thus patently m some instances obsi;ureiy m others pam 
serves to inhibit actions which would otherwise add further injury 
to tissues already damaged by disease The victim of tooth ache 
or some more serious agony can scarcely be expected to appreciate 
the methods of nature or to accept suffering as beneficial religious 
devotees of varying cults may persist m claiming pam as a punish 
ment or an expiation for sm but the medical sciences continue 
to accumulate evidence which establishes pam and the other 
symptoms of disease as the necessary sensory element of mechan 
isms physiologically valuable because they prepare the way for 
nature s healing endeavour by the process of rest 
Fhysiologrcal toteriif etation — The foregoing statement 
seeks to explam the biological significance of pam but it is neces 
sary also to consider the physiological significance of special 
pains and of pams felt m various organs and tissues of ihe body 
From an appreciation of the physiological signifij:anee of pain n 
denVed information of the greatest Mue m medical-^dkgnosis 
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and treatment In the skin special nerve endings with appropriate 
paths m the spinal cord have been demonst ated whose seivice is 
to transmit painful sensations which are referred to and ap 
predated in consciousness at the site of the actual injury The 
skin IS also endowed with nerve fibres for touch heat and cold 
If we except the delicate mucous membranes of the bodily orifices 
with their special sensibilities it is doubtful whether any other 
tissues possess such specialized powers of appreciation and dis 
crimination Indeed it is clear that they have small need of them 
It IS not for instance a function of muscles to appreciate touch 
heat or cold and they are never required to do so it has also 
been shown m the living human being that the hollow internal 
organs such as the intestines are not sensiti\e to inappropriate 
stimuli and that they can be cut pricked or burned m the con 
scious subject without ahy sensation being registered But tissues 
other than the skin have their appropriate functions and must 
for their own welfare be appreciative of excessive or inadequate 
activity or stimulation Thus the muscles must be able to gauge 
the strength of opposing forces and must have a limit to the 
strength with which they can contract and to the number of times 
they can contract within a certain period Extreme stretching or 
extreme contraction of a muscle as in cramp causes pam 
The pam in hollow muscular organs like the stomach the 
bowel the bladder the bile ducts and the arteries also depends 
upon excessive tonic or contractile action Thus when a gall 
stone IS impacted in the bile duct — a \ ery narrow tube — a great 
increase m tension m the wall of the duct necessarily follows and 
severe pam results until the stone is passed or relief bi ought by 
other means The mucous membrane (or inner coat) and the 
serous (or outer) coat of all the hollow organs is as has been 
indicated insensitive to the ordinary stimuli which the skin ap 
preciates but a bubble of wind and still more some pathological 
stricture by evoking muscular contraction and increased tension 
of the muscle fibres m an attempt to dislodge the bubble or to 
overcome the obstiuction may cause pam which is referred to 
the (^ep situation of the part affected Solid offeans like the brain 
and liver are apparently insensitive to ordinary stimuli painful i 
m the case of the skm A bullet a blade or a needle may traverse 
them and no hurt be felt in their substance The delicate covering 
membranes of these organs however are responsive to infiamma 
tion or stretching and still more to a combmalton of these giving 
the intense headache of meningitis and the pain and tenderness 
of an engor ed or inflamed liver 
The lung is not sensitive but its delicate pleural investment cer 
tainly is as sufferers from a pleurisy know only too well Arteries 
are sensitive but — ^as with other hollow organs — stretching or 
spasm are the effective causes of pain Bone is not sensitive hut 
its transparent covering the periosteum is certainly so especially 
when its tension is increased by the swelling attendant upon 
bruising or inflammation Direct stimulation of a sensory nerve 
causes pain and other unpleasant sensations along the course of 
the nerve The roEed or injured ulnar nerve (or funny bone ) 
experiences pam at the point of stimulation and simultaneously 
an electric twitch of pam radiates down the inner side of the arm 
to the little finger In sciatica an mfiammatory nerve pain the 
Uhpleasant sensations ^re often felt throughout the course of the 
nerve to its ultimate distribution 
In all these types of pain the sensation is located in conscious 
ness at the part affected but there are other types of pain which 
are spoken of as referred or sympathetic These depend upon 
the fact that the nerve supplies to certain deep seated structures 
or organs and certain superficial structures have a common origin 
In some cases of tooth ache pain is experienced in the ear or 
some area of the scalp which may even become tender to touch 
as though the $km were inflamed and yet it shows no mgns of 
local disease This pam and bypersemitiveness is explained by 
the Gurcumstance that the nerves to the diseased tooth and the 
^^yrhipatheticaEy ^cted $kin have a common receivmg station 
tu the ganglion of the fifth or tngeminal nerve In angma pec 
pam IS often referred down the left apm becai^e the 
of the cord supplies both ihts ^nd the 
11$ %onem«|te*arterial offdhoots i In ih 


flammation the pain is often referred to the shoulder blade m 
inflammation of the diaphragm to the shoulder itself by reason 
of a similar sharing of segmental nerve supplies The i^ndtrness 
which may develop m these surface areas of sympi^hcfn pim 
may be of very great value to the ph> sician in his df visions 1 
to the nature and localization of deeply stated and invisible m 
fiammations The stimuli in the deep seated structuies potent 
for the production of refeired or sympathetic pun and h>pei 
sensitiveness are either some violent mechanieil insult as in the 
case of an impacted gall stone 01 kidney stone or some mote 
sustained irritation such as is caused by active mflmimition m 
the wall of the organ 

Numerous observations may be made by Iht ph>sicnn with 
regard to a particular pam and each of these nia> have i special 
value m helping him to draw conclusions as to its seat of origin 
its nature and its ultimate causes Thus he can t licit inform ition 
m regard to — (i) Its character (whether gnawing aching or 
burning) ( ) its severity (whether easily borne or agonising) 

(3) its exact situation (4) its localization or extent of diftusion 
(s) Its paths of sympathetic propagition or refeience (6) its 
duration (7) its frequenc> (8) the special times at whnh it 
is liable to occur and finally (9) and (10) its aggravating md 
relieving factors From such an mquir> he is able to endow pam 
with a diagnostic significance which in the civilised community 
b> providing indications for its medical or surgic il relief further 
serves to enhance its natural value as a protective igent 

See also Skix Sdnsohy Funchons of txif 
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PAINE, ROBERT TREAT (1/31-181:4) Amencin poll 
tician a signer of the Declaration of Independence was born m 
Boston Mass on March ii 1731 He graduated at Harvard m 
1749 and was admitted to the bar m 1759 in 176S he wis % 
delegate to the provincial convention which was called to meet 
m Boston and conducted the prosecution of Captain Thomas 
Preston and his men for their share m the famous Boston hlas 
sacre of March 5 1770 Pie served in the Massachusetts gen 
eral court (X773-74) in the piovmcial congress (1774-7;)) md 
m the Continental Congress (i774'-*78) and was speak r of the 
Massachusetts house of representatives in 1777 a member of the 
executive council m 1779 a member of the committee which 
drafted the Constitution of 1780 attorney general of the State 
from 1777 to 1790 and a judge oi the state supreme court from 
1790 to 1S04 He died in Boston on May ii 1814 

See John Sanderson Biography of the Signers of The Dedaratton of 
Independence (Philadelphia 1823) vol !i 

PAINE, THOMAS (1737-2:809) English author was bom 
at Thetford Norfolk the son of a Quaker staymaker After 
several years at sea and after tiymg various occupations on land 
Paine took up his father s trade in London where he supplemented 
his meagre grammar school education by attending science lec 
tures He was given m 1762 an appointment m the excise was 
discharged for neglect of duty in 1765 but on offering expiana 
tions and apologies was restored taking an appointment in 1768 
at I/ewes His married life was unhappy his finances became 
embarrassed and in 1774 he left Lewes losing his post leaving his 
goods to his creditors and separating from his wife Encouraged 
; by Benjamin Frankhn he sailed to America where he arrived in 
I Nov 1774 and was set to edit the Penmylmtm Magmme On 
Jan 10 X776 he published Common Sense^ a remarkable and 
powerful republican pamphlet which had m nmmediatc aucc«s 
Written m smple convincing language it was eve^heie 
and the open movement to independence Mm from its pibliea 
tion Washington said that it worked a powerful change M the 
minds of mapy men When war was cjteclarcd and fortime at 
first wwt agamst the colonists^ Pame^ who mm lim witt 

Qenaml (fjeene as volunteer aide^le wtote ft# i»t ol a 
mnm of nmuential tracts called th$ of 
' words are fte tones that fty * 1 

: battlercty ?aws mmm wwo hf m 
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to be secretary of the commission sent by Congress to treat with 
the Indians and a few months latei to be secretary of the Con 
gressiona^ committee of foieign atfairs In 1779 however he 
mdiscremy published infoimation gamed from his official posi 
tion and was compelled to resign He was afterwards clerk of 
the Pennsylvania legislature and accompanied John Laurens dur 
jlig his mission to France His services were eventually recoo^nized 
by the State of New York by a grant of in estate at New Rochelle 
From Congress he received considerable gifts of money 

In 1787 he sailed for Europe with the model of an iron bridge 
he hSd designed but his chief object was to repeat his American 
success His first efforts in the Prospects on the Rubicon (1787) 
were directed against Pitt s war policy When Burke s Reflections 
on the Revolution in France appeared m 1790 Paine at once 
wrote his answer The Rights of Man The first part appeared on 
March 13 I/91 and had an enormous circulation before the 
Government took alarm and endea\oured to suppress it Pitt 
used to say according to Lady Hester Stanhope that Tom 
Paine was quite m the right but then he would add What am I 
to do? As things are if I were to encourage Tom Paine s opinions 
we should have a bloody revolution Paine was indicted for 
treason m May i /9 but before the trial came off he was elected 
by the department of Calais to the French Convention William 
Blake the poet hustled him prudently out of England and he i 
took his seat m the French convention Paine who understood 
neither the French language nor the dreadful difficulties of the 
revolution rapidly made himself unpopular with the Jacobins 
He incurred the suspicion of Robespierre was thrown into prison 
and escaped the guillotine by an accident Before his u-rrest he 
had completed the first part of the Age of Rmoh the publication 
of which made an instant change m his position on both sides of 
the Atlantic the indignation m the United States being as strong 
as in England The 4 ge of Reason was written from the point of 
view of a Quaker who did not believe in revealed religion hut 
who held that all religions are in their nature mild and benign 
when not associated with political systems Mixed with the un 
ceremonious ridicule of what he considered superstition are m my 
passages of earnest and even lofty eloquence in favour of a pure 
morality founded on natural lehgion The work m short — second 
part written during his ten months imprisonment was published 
after his release— represents the deism of the i8th century m the 
hands of a rough ready passionate controversialist 

At the downfall of Robespierre Paine was re tored to his seat 
m the convention and served until it adjourned in Oct 1795 
his last speech being an effort Jo save universal suffrage In 1796 
he published a long letter to Washington attacking his mihtary 
reputation and his presidential policy with a bitterness due to 
his belief that Washington and the Americans had deserted him 
when in danger of death in France In 1802 Paine sailed for 
America but found his popularity extinguished He died m New 
York on June 8 1809 and his body was m 1819 removed to 
England by WiHiam Cobbett 

See the biography by Moncure D Conway (1892) Gamaliel Brad 
ford Damaged Souls (Boston 1923) David S Muzzey Thomas 
Paine and American Independence Amer Review vol iv pp 78-* 
m$ (Bloomington III 1926) Don C Seitz Thomas Fame Bndge 
Builder Va Quart Rev vol lu pp 573:-5S4 (Charlottesville Va 
1927) and Mary Agnes Best Thomas Paine Prophet and Martyr of 
Democracy (1927) 

PAINESVILHE, a city of Ohio USA the county scat of 
Lake county on the Grand nver and Federal highway 20 3 m S 
of Lake Erie and $om N E of Cleveland It is served by the 
Baltimore and Ohio the New York Central and the Nickel Plate 
railways Fop (19 q) 7 2752 m 1930 10 944 It is the seat of 
Lake Erie college for women founded as WiEoughby seminary 
m 1S47 The city has large nursenes and a variety of mmn 
factunng industries It operates under a commmon manager 
form of government PamesviHe was founded m 1800-02 by 
settlers from Connecticut and New York and was named after 
General Edward Paine of Connecticut a Revolutionaiy ojftcer It 
incorpqrated a ^age 1832 and became a city m 
^ ffrinck pohticwik 
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Normale Superieure and became a doctor m mathematical 
science soon showing himself to be a mathematician of the first 
rank He became a professor at the Sorbonne and was elected a 
member of the French Academic des Sciences From the time of 
the Dreyfus case his interest in politics increased in 1906 he 
was elected deputy for Pans as an independent socialist and 
took a special interest in all questions relating to the army nav> 
and air force It was not however until the World War that 
Pamieve occupied a political position of any great importance 
In Briands cabinet formed on Oct 9 1915 Painleve became 
minister of public instruction and of inventions but finding him 
self in disagreement with Briand in regard to the conduct of the 
war he ceased to be a member of the Briand Government when 
the latter was reconstructed on Dec i 1916 

In March 1917 Ribot became premier and gave the portfolio 
of minister of war to Painleve who proceeded to appoint General 
Petain in place of General #^ivelle as commander m chief of the 
French Army On the resignation of Ribot Painleve himself 
formed a cabinet on Sept i 1917 He would have included the 
socialists in his government but owing to their exaggeiated de 
mands he was unable to come to an agreement with them In 
addition to being premier Painleve continued to be minister of 
war On Oct 19 in con equence of a vote of the Chamber he 
felt that his majority was insufficient and therefore resigned but 
he at once reconstituted his cabinet replacing, Ribot by Barthou at 
the ministry for foreign affairs A few days later after the Italian 
disaster at Caporetto he went to Rapallo at the same time as 
Lloyd George to meet the Italian premier Orlando These dis 
cussions resulted m the creation of the Supreme Allied Council 
at Versailles General Foch being chosen by Painleve as the chief 
representati\e of France On Nov 13 the Chamber having re 
fused to postpone questions regarding defeatism Piinle\t 
resigned and was succeeded by Clemenceau 

After some years of restricted political activity Famleve with 
Herriot helped to form the cartel des gauche^ which obtained a 
majority m tbe g^eral elections of May ii 194 The twoJfieads 
of this group Hernot and Painleve became prenier and piesident 
of the chamber respectively The radicals now orgmised a kmd 
of ministenai strike with the result that Millerand was forced to 
resign the presidency of the Republic The attempt to replace 
him by Painleve failed and Doumergue was elected president In 
April 1925 Plerriot was forced to resi n after a defeat m the 
Senate on finincial questions and Pamleve succeeded him as 
premier taking over the portfolio of war as well Caillaux be 
came minister of finance a position of special importance at that 
time of financial crisis 

In June Pamleve went by air to Moiocco where owing to the 
offensive of Abdel Knm a difficult situation had arisen latef 
he sent out Marshal Petam to organise resistance and direct a 
counter offensive In July he found it was impossible to remain 
m power without the support of a section of the opposition for 
the socialists refused to accept the fiscal policy of Caillaux In 
October therefore with a view to gaining the support of the 
extreme left Pamlev^ himself took over the ministry of finance 
from Caillaux But on Nov 21 he found himself with a mmoriiy 
m the chamber owing to his financial proposals He was sue 
ceeded as premier by Briand and both m ihat government and m 
the one formed by Briand m March 1926 Pamlevt continued to 
hold the portfolio of War He was also minister for war in the 
two successive Poincar^ cabinets of 1926 and in 192S and mm 
ister for air m 1930-31 and 1932-33 

Famleve was made a member of the academies of science of 
France Bologna Stockholm and Upsala as well as of the Reale 
^ccademia dei Lmcai m Rome Among his various works m 
mathematics may be mentioned Logons sm h frot^ment (1895) 
and L&gons sur la thiom andytiqm des eqmtmm dti4rmtw^ 
(iSgj) He died Oct 29 1933 (P 

PAINT A paint may he defined as a liquid ccmtaimng m sua 
pmmu a mkd coloured material known as the pgpen% wMch is 
applied to surfaces both for decorative and proteqlave puriws«* 

A paint oofissis of a mixture of a aohd p»ijpt (or a mM 

of pg^is) and Cu) a hquid^di^n iMmm as 

^ m 



PAINT 


vehicle ) The vehicle is usually composed of linseed oil (or other 
drying oil) a drier and turpentine or other volatile thinner The 
linseed oil is added to furnish a binder for the pigments the drier 
to accelerate the rate of drying and the turpentine to give the 
paint the proper flowing consistency and to promote ease of ap 
plication When a paint is applied the turpentine beino* volatile 
rapidly evaporates from the painted surface leaving behind the 
pigment and oil mixture as a wet coating this mixture gradually 
dries into an elast c solid skin owing to the oil absorbing oxygen 
from the air The solidified oil acts as a binder for the pi ments 
and holds them m their place a tough paint film is thus formed 
which adheres firmly to the surface and serves both to protect 
and decorate 

A good quality of paint should be easily applied cover well 
and be opaque or as it is^enerally described possess good body 
or hiding power The body and covering power of a paint is de 
pendent on the amount and nature oMhe pigments it contams m 
suspension and as a rule the finer the state of subdivision of the 
particles of the pigment the greater the body and covering power 
The durability of a paint is mainly dependent on the nature of the 
oil medium component and only pure drying oils should be used 
m their preparation It is sometimes stated that the oil is the life 
of the paint If this were true oil alone should be more durable 
than paint which is far from being the case since in fact oil 
films do not wear as well as paint films because the addition of 
pigments to the oil films tends to reinforce them and to make them 
dry off harder and become more impervious to air and moisture 
Ordinary paints should dry with a glossy surface but thtv cm 
be made to dry with a flat finish by decreasing the oil content 
and increasing the proportion of turpentine %or other volatile 
thinner 

The durability of a paint as regards its protective and wearing 
l?roperties can only be determined by practical exposure tests o\ er 
a senes of years Additions of heat treated linseed oil (stand oil) 
and blown linseed oil to paint mediums increase their durability 
and wearing properties to a remarkable extent ^hd impart to them 
highly elastic and waterproof properties The same result is also 
obtained by using a paint medium made from elastic copal var 
mshes or Chinese wood oil (Tung oil) varnish 
On the other hand the use of mineral oils rosm oils rosm var 
mshes or other soft rosm varnish mediums will cause the rapid 
deterioration of paint films on exposure resulting m the paints 
cracbn§ and chipping off after only a few months exposure 
The protective and anti corrosive properties of paints vary 
greatly according to their composition J or example paints con 
taming mixtures of white lead and zme oxide pigments are ex 
tremely durable and are therefore the most satisfactory for out 
3 ide use where it is desired to protect ironwork from corrosion 
paints containing red lead or graphite are the most efficient 
Paints on exposure over a period of years may chalk (powder 
off) crack blister or shell off the colour of the original paint may 
also change or even completely disappear A high class durable 
paint for outdoor use should wear well over four or five years 
retain its colour and chalk only to a moderate degree Paints 
which blister or crack are unsatisfactory inasmuch as it is then 
necessary to remove cgmpletely all the loose and badly adhenng 
paint before any repainting can be done 
In this article pigments are first described then the mediums 
or vehicles by which these pigments are converted into pamts and 
lastly the pamts themselves 

Pigments — ^These are finely divided insoluble coloured pow 
ders obtained from naturally occurring earth colours or prepared 
by chemical manufacturing processes In the manufacture of 
paint it IS essential that the colours or pigments used should be in 
the form of a fine dry powder this result is achieved by subject 
mg them before use to a grinding and sieving process 
The pigments which are commonly used in the manufacture of 
pamts are as follow ~ 

WhU F$gments — White lead zinc oxide titanium white anti 
mony oxide hthopone basic sulphate of lead 
Imrt Pigments or BxUnders — ^Barytes blanc fixe gypsum 
^terra all») asfiestme P«s White (whitmg) China day, sihca 


Yellow Pigments — Chrome yellow zme diroim I rtnih uchri 
cadmium yellow raw sienna orange thiome 

—Ultramarine blue Prusbiin blue Ch ntse blue 
cobalt blue Brunswick blue Antwerp blue 

Green Pigments —Brunswick green chromium o\ide green 
emerald ^xeen verdigris 

Red Pigments —Red lead orange lead Persiin red \tmiilior 
Venetian red Turl ey red 

Bf own Pigments — ^Vandyke brown sepn umbci burnt bitnna 
Black Pigments — ^Vegetable black carbon blick ivoi} black 

graphite 

LaJe Pigments — Signal red ro>aI red cirmmt like crimson 
lake mahogan> like violet lake 
For a tuller description of pigments see P\i\ is Cm vrisTi \ oi; 
Media or Vehicles — ^The liquid portions of paints which act as 
binders for pigments 

The vehicle of ordinary ready mixed oil punt consists of riw 
linseed oil — or a mixture of raw and boiled Imsetd oil— with i 
small proportion of turpentine which is added to m ikc the p imt 
more fluid and to promote case of woikmg As turpentine is rtthcr 
expensive turpentine substitutes made from i petroleum distillate 
(white spirit) are often used is a thinning agent A small propoi 
tion of liquid driers (terebme) is usuiily incorporated in the 
medium these driers are solutions of silts of It id manginese md 
cobalt and increase the rate ot drying oi the oil by whit is known 
as catalytic action Ihc medium used m the prcpai ition of \ ir 
msh paints which dry with a high gloss surface consists ot either 
an elastic copal varnish or a wood oil varnish {Sit Varnish ) 
Artists oil pamts are usuallv made in the form oi a stiff paste 
and sold in tubes the vehicle consists of either poppy seed oil or 
sun bleached linseed oil which is used m order to retain the puwty 
of colour of the pigment A less satisfactory medium is megilp 
composed of imseed oil and mastic varnish The vehicles lor 
artists water colour paints are chiefly solutions m water of gum 
arable albumen isinglass and size Distemper md water paints are 
made with emulsified glut or casern vehicles The mtdmm of the 
modern cellulose pamts or enamels consists of a solution ol mtro 
cellulose m acetone amylacetate or other suitable mixed sohents 
Manufacture of Paint — ^The process ot manufacturing ml 
paint consists m mixing the dry fine pigment with siiltieient 
medium to convert it into the form of a stiff paste Ibis stitf 
paste IS then transferred to a roller mill or other grinding in ii hint 
finely ground and finally conveyed to special paint mixing nu 
chines where it is thinned to the right consistency 
Usually a small proportion of {»iste dncis oi Iiqui<! duers is 
added at this stage to accelerate the drying of the paint 
As an immense variety of paint products arc manufactured for 
industrial uses it would be impossible to gne more ihm a brief 
description of the most important varieties m common use 
Ready mixed Paint — ^The most common and generally used 
paint IS ordinary ready mixed oil paint This paint consists of pig 
ments ground and mixed in a vehicle consisting of a mixture of 
raw and boiled Imseed oil with a small proportion of turpentine 
Pure pigments only are today used in the preparation of most of 
these paints but a proportion of some inert pigment or extender 
is sometimes added to cheapen the cost of the paint Ihese pamts 
are manufactured in a large vanety of colours The most com 
monly used white pamts are white lead and zinc white pamts 
White lead pamt possesses exceptional opacity or obscuring 
power and has a peculiarly smooth working property which causes 
It to flow out evenly under the brush It is considered to be more 
durable than pamts made from other bases and is therefore 
especially suitable for external painting Ihc chief disadvantage 
of white lead pamts is that they are poisonous and great care must 
be taken to ensure absolute cleanliness after their use They 
should not be used for any internal painting work such as the 
painting of walls fixtures furniture etc For the provisions of the 
(British) Lead Paint Act 1926^ see Paihjter Woaic 
Another disadvantage of white lead paints is that they darken 
with age and become discoloured when to the fumes bf 

sulphuretted hydrogen which exists to a m few ii 

the atmosphere of all large towns For this teason p^tfi mde 






ITALIAN AND FRENCH PAINTINGS OF THE EARLY RENAISSANCE 


1 De th f St Fra s by Gl t!o dt B d ne (1266-1337) F e co I 

the Ba d Ch pel ch ch f Sant Cr Florenc 

2 A nu ft w th S S An an nd d dilh I ply h by Stmo e Mar 

lini ( 12S3-1344) and Ltppo Memmi (fJ 1317-47) I the Uffil 

G H ry Florence 

3 D la I of Th Tr umph of Death a f es o all !b ted to Andrea Oro gna 

(c 130S-6S) On the wall of th Camp S t P a 

4 Dp tjon f om the Cr ss by Rogier Van der Weyden (c 1400-64) 

Flemish In Ih E c ia! M dr d 


5 P eik by n nkn w artist of th A gn S h ol o ther Fa e 

15th cent ry Now In th L u e 

6 Adam a d E e dri en o t f Pared e by T m so G d Masac io 

(1401-2S) Flo enti e S hool In the B nca ci Chape! ch rch of 

the Carm e Flor e 

7 Th Ann n i tion by Fra Angel co (Glovan i da Fie o! ) (13S7- 

1455) Fre 0 on the w II of a d rm tory II !n the Mu urn (fo m 

erly the mon ste y) of San M o Florence 
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on a white lead base cannot be used on gas holders or in the neigh 
bonrhood of a gas works as they would rapidly turn quite black 
On a^ant of the many disadvantages of white lead paints a 
large demand has arisen in recent years for ieadless or non 
poisonous white paints The chief pigment used in the manufac 
lure of non poisonous white paints is zinc oxide (zmc white) 
‘Mnc oxide besides being non poisonous is a purer white colour 
than white lead and hence lends itself admirably for all interior 
pamt work It is not so opaque $e it does not obscure or hide so 
well as white lead but is superior in covering or spread 
mg ;^ower Other pigments used in the manufacture of non 
poisonous white paints are hthopone titanium white and white 
oxide of antimony Titanium white was only introduced as a paint 
pigment during the second decade of this century but is rapidly 
coming into favour on account of its remarkable permanency and 
stability under all atmospheric conditions and also because of its 
high obliterating power or opacity which is far greater than that 
of white lead A white paint made with a mixture of zinc oxide 
and titanium white pigment as the base and a vehicle consisting 
of heat treated linseed oil or wood oil (tungoii) varnish gives an 
excellent durable paint suitable for exterior use 
This paint has excellent covering and obscuring properties 
wears well over a long period of years and — ^unlike white lead — 
will not discolour or turn black even on exposure to sulphuretted 
hydrogen acid fumes or other noxious gases The large variety 
of light shades or tints in common use are obtained by the 
addition of a small proportion of various coloured pigments to 
white pamt thus for example white pamt and vegetable black 
give greys from the lightest to the darkest hue depending on the 
proportion of white and black used Buff is obtained by tmtmg 
whtf e pamt with yellow ochre cream colour results from adding a 
touch of chrome yellow to white and so on 
The amount of oil required to convert a pigment into paint 
form varies with the specific gravity of the pigment a heavy pig 
ment such as white lead (spgr 675) will require considerably 
less oil than a bulky pigment such as zme oxide (sp gr s 47) or 
vegetable black (sp gr i 7 ) The ready mixed paints so largely 
sold in small packages (i and 7 lb tms) for amateur use are 
as a general rule of very poor quality on account of the large 
amount of inert pigment which they contain for this reason they 
are often deficient as regards body and covering power 
Eaaniel or Varnish Paint — ^These types of paints dry with a 
brilliant glossy surface They are made by grinding the selected 
pigment or mixture of pigments m a vaniish medium and their 
nature and properties depend on the type of varnish used A 
quick drying variety is made by using a cheap rosin varnish as the 
vehicle it dries with a high gloss surface m about Z--4 hours^ but 
owing to the brittle and non durable nature of the varnish used it 
IS only suitable for interior use High class durable enamels suit 
able for both inside and outside use are made by using mixtures 
of heat treated linseed oil (stand oil) and elastic copal varnishes 
as the vehicle They are slow drying^ taking from rS’-iS hours, 
and are very tough under the severest chmatic conditions 
Piat Paiiatr-^This type of pamt is reaHy a flat drying enamel 
It IS made m much the same way as the high class glossy enamels, 
except that it contains less varnish and more turpentine than 
ordinary enamel Some varieties contam a proportion of wax 
dissolved m the varmsh so as to give a more i^rfect mat or flat 
finish Owing to their pleasing decorative effect they are used for 
interior decorations, but are not smtabla for outside use 
Anti oorrosioia PaintSr^These paints are largely used for 
protecting iron and steel structures from rustmg The best anti 
rust pmnt is undoubtedly red lead pamt which is made by mix 
mg red lead with raw hnseed oil As red lead m hnseed od rap* 
idly sets mto a hard mass if kept for any length of tune it is 
nectary to mm il just before use A non settle^ red lead has 
been mtrodticfc| which obviates this defect and ^ heept when 
ipxed n hnseed oil, in a hflphd condition for mj lengtli of taae 
|lraphite red oxide pamte nnd paints from basic 
latg# iwd i# tim <4 
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count of their comparative cheapness and excellent anticorrosive 
propel ties They are composed of an asphalt or bitumen base dis 
solved in coal tar or naphtha solvent They are usually black but 
other colours can be obtained which are made by the addition of 
strong stammg pigments to the base 
Antifoulmg Paints — -These paints are used on ships hot 
toms in order to prevent the growth of barnacles and weeds 
They are as a general rule quick drymg iron oxide paints to 
which a proportion of poisonous material such as white arsenic 
copper suboxide meicury oxide etc has been added In contact 
with sea water these poisonous materials gradually dissolve and 
thus prevent any deposit or growth forming on the ship s bottom 
Coach builders Paint — ^These varieties of paints art- made 
specially for coach builders use They consist of pure pigments 
extremely finely ground in a special quicls-drying varm b medium 
known as goldsize They are supplied m paste form and require 
to be mixed with turpentine to prepare them for use They are 
also made ground in turpentine and in this form require to be 
thinned with goldsize flatting varnish or other varnish medium 
Metallic Pamt — Metallic paints such as aluminium copper 
bronze and gold paints are prepared by mixing the finely powdered 
metals or their alloys with suitable varnish media The metals 
must be m an exceedingly fine state of sub division and are man 
ufactured from the metal leaf by special processes involving the 
use of intricate grinding machinery The media used may be either 
thin copal varnishes or celluloid varmshes 
These paints are heat resisting and hence are largely used on 
hot water pipes radiators etc They dry with a pleasing metallic 
sheen 

Fireproof Pam 4 :^These paints are made for use on wood 
work composition boards and other inflammable material They 
are usually ordinary oil paints containing a proportion ot fine as 
bestos borax sodium tungstate and other fire retarding materials*^ 
Cellulose Pamt — ^The modern cellulose paints or lacquers 
consist of a pure pigment or mixture of pure pigments ground 
m a medium mad^ by dissolving mtro cellulose m suitable »oIv 
ents 

They dry very quickly with a beautiful soft lustre which is 
hard tough and very durable They are not affected by steam 
moisture petrol or extremes of heat or cold and may be used on 
all woodwork new 4>r old furniture motor cars floors walls and 
metal work Their popularity is due to their quick drying prop 
erties which enable work to be finished very much more cxpedi 
tiously than by the older methods of oil painting They are 
highly inflammable 

See also Distemper Ltjmi’^ous Paint 

BiBniOGEAPUY-^M Toch The Ckemtsiry & Techmhgy of Mmei 
TmMs (1907) speaally useful for its account of American methods of# 
production Henry A Gardner Fami lechnology and le%U S 
Cmhmann and H A Gardner Cormmn and Fremrvatwn of Irm 
and Sket J G Bearn The Cheimsiry of Fatnk Ftgmenh am Far 
(1925) contains a full bibliography (J G Be) 

PAINT-BRUSH, the name given to plants of the genus 
Castdleja of the figwort family (Scropbulamceae) parasitic on 
the roots of other plants There are about so species natives 
chiefly of the New World but with representatives in Asia They 
are roost numerous m the Rocky mountain region and on the 
Pacific coast They are annual biennial or pwennial herbs ususdly 
I to 3 ft high ynth altemate often deeply deft or parted leaves 
and showy red yeliow or white flowers, borne m dense terminal 
clusters (spikes) the conspicuous leafy bracts of which are often 
highly coloured 

PAINTER-WORK IN THE BUILUING TRADE In 

painter work the most important fact to remember is that the 
cost of applying paint js from four to five tanes the cost of the 
pamt itself and therefor® to use materials of poor qus^y be- 
cause of their relative cheapness is false economy The use of 
pamt for decorative purposes is ordmanly secondary w mtpor 
t#nce to its function as a protactcar of surfaces from dpe^ The 
pamt used must be setected carefiflif aecordmg toi the p^Bpo®# fo# 
istobeempipyedf we that 

pah^ chosen should resist afo«^pphwi| m pamt* wmI 
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pleasing finish In the article Paint a detailed description is 
given of the composition of the paints m common use and of the 
work for which they are most suited Until recently the paints 
in most common use were based on white lead and such paints 
are still veiy largely used They cover well and are easy to work 
Owing however to the danger of lead poisoning {see Paint) their 
use for interior painting is not to be recommended and they have 
been largely superseded by leadless or non poisonous paints made 
on a zmc or titanium base The British Lead Paint (Protection 
against Poisoning) Act 1926 makes the following regulations for 
preventing danger from lead paint to persons employed in or in 
connection with the painting of buildings • — 

1 Lead pamt shall not be stored or transported otherwise than 
in receptacles legibly marked as containing lead pamt 

2 Lead pamt shall noit be applied m the form of spray m the 
intenor painting of buildings 

3 No painted surface (contammg lead) shall be rubbed down 

or scraped by a dry process ^ 

4 Every person employed m or m connection with the painting 
of buildings and liable to come into contact with lead pamt shall 
carefully clean and wash his hands before each meal time before 
leaving work 

$ Every person employed m or in connection with the painting 
of buildings and liable to come m contact with lead pamt shall present 
himself at the appointed time for medical examination 

The tools and appliances of the painter are mixing pots pamt 
kettles strainers palette kmfe scraping knife hacking stoppm 
and chisel knives sponge and pumice for washing and rubbing 
down blow lamp for burning off and a large variety of brushes 
It IS absolutely essential for good work to use brushes of a good 
quality Brushes must be well cleaned after use though for keep 
mg overnight it is generally sufficient to wr«p them m several 1 
thicknesses of paper Some painters keep their brushes soft over I 
night by putting them m water If however the brush is I 
^ot to be used for some time it should be well washed m turpen i 
tine and hung up to dry ^ 

Eepamtitig Old Woodwork — One of the most important 
considerations in painting is the proper preparttion of the surface 
to be painted If this is in good condition it will be sufficient to 
scrub down with soap and water and afterwards rinse with clean ! 
water and wipe dry If the work has become rough it will often i 
be necessary to use pumice stone to facilitate cleaning The 
pumice should be cut or rubbed to a flat surface and vigorously 
applied with plenty of clean water It is essential that the work 
should be quite dry before any paint is applied If the old pamt is 
crackeS or m such a condition as to be ready to break loose as 
soon as a new coat is apphed over it it must be removed before 
re painting The best method of removing old paint is by burning 
It off with special painter s blow lamps the heat causes the film 
■^to soften and it can then be scraped off Faint may also be re 
moved by strong caustic soda preparations but these are a fre 
quent source of trouble if the soda is not properly removed before 
new paint is applied Thorough washing is necessary either with 
water alone or preferably with water to which a small quantity 
of vinegar has been added Famt removers are now marketed 
made from mixtures of volatile solvents They are very inflam 
mable 

Pamtiiig New Woodwotk^New woodwork requires to be 
knotted stopped primed and m addition painted with two coats 
of undercoatmg and one coat of finishing oil paint If pamt were 
apphed over the bare knots of new wood it would be destroyed 
or at least discoloured by the exudation of resin from the knots 
This IS prevented by coating the knots with knotting varnish 
made by dissolvmg shellac m methylated spmts The purpose 
of the priming coat is to fill the pores of the wood and to furmsh 
a foundation The priming coat is a thm pamt made by substitut 
mg turpentine for part of the oil m Ordinary pamt and dries with 
a flat hard surface 

After the priming coat is thoroughly dry all nail holes and 
cracks m the wood should he stopped with white lead putty and 
when hard sandpapered to give a smooth even surface Two 
chats of undercoatmg pamt ate then apphed to give a sohd foim 
dation for the ^al finishmg coat 
l^aintJiag on structural iron and sted work must 


be thorougfily cleaned from scale and rust before painting by the 
use of hammers scrapers and wire brushes and il grease care 
fully washed off with benzine Three coats of paint should then 
be apphed The priming coat should be red kad punt and the 
subsequent coats may be eilhei white leid basic sulplnte of kad 
or red oxide paints 

Spraying or Dipping -—The method of applying p unts by t e 
dipping or spray process is now largely used liidustuilly as it 
enables painting work to be finished much moie txpt chtiuush than 
by the ordinary brush process In the spra} pioiiss the punt is 
applied by forcing it under pressuie thiough i spri^ pistol the 
dipping process consists m immersing the objects m the paint 
and subsequently hanging them up to dry For use in these proc 
esses it is necessary that the pamt should be of i thm consistency 

Painting on Cement and Piaster Work — F unt should not 
be apphed on new cement or piaster surfates is thev cont iin free 
alkali which is destructive to pamt The best Irtaimeni is either 
to leave the work unpamted for about i months whtn most of 
the free alkali will have disappeared or to appK a ioit oi disttm 
pel If it IS essential that the work be punii (I imintdi lU h then 
the free all ill may be neutrih/ed by wishing thoiou hl> with a 
solution of 3 to 4 lb of zme sulphate in one gallon of water 

Painting on New Galvanized Iron — 1 unt will not idhcre 
to new galvanized iron because it has no gup on Iht smooth 
greasy metallic surface To overcome this dfiiieull\ new g th m 
ized surfaces should be treated with i solution cont uning 1 oz of 
copper acetate or copper chloride m one gillon oi w iter 

Paint Troubles — Slou drying This miy be due to several 
causes 

(i) The use of insufficient dneis The qumtii> of driers re 
quired to make a paint dry in a reasonable time dtpinds upoE its 
composition and also on the weather ionditions whtn the punt 
IS apphed Daik coloured paints swh as Iduk punts md purple 
oxide pants require considerabl> more driers thm white kid 
pamts also more driers are necessar> when pimling 111 ibe winter 
than m the summer months Painting work should m r be doiif 
during damp cold foggy weather as otherwise the punt miy 
take several days to dry 

( ) Faulty preparation of the work Punts will not dr> on 
greasy or dirty surfaces hence it 1$ absoIuLih csstntul to lake 
care that all the work has been thoroughl> wished down and 
cleaned before p unt is applied 

(3) The use of adulterated oils Faints made with adultentcd 
oils such as mineral oils paraffin oils and resin oils will not dry 
off hard hut always remain soft and tack} 

Bhstermg The cause of pamt blistering is often due to p anting 
on damp work or timber which has not been properly seisoned 
Bhsters may also be caused by the use of too mmh oil m pamt 
exposed to heat or the application of one coat upon another be 
fore the latter is properly dry 

Cracking is caused by the use of too much oil m the undercoats 
and too little m the top coats It may also be due to the paint 
contaimng insufficient oil or a resm vamish 

Loss of Gloss If a paint is applied on a porous surface or one 
that has not been properly primed it will dry with a poor gloss 
owing to the paint sinking m Famt when applied in damp or 
wet weather often loses its gloss and dries with a dull finish owing 
to the action of the moisture on the pamt film during the ptmm 
of drying 

SeeW J Pearce LaMmg and Dmomkng (193 7I 0 G Bii) 

PAINTING, m art the action of laying colour m a surface, 
or the representation of objects by this means It is with painting 
in the latter sense considered as one of the fine arts that this arfci 
cle deals the articles Paint and Paintbsr work in tise BuiuaiNG 
Trade should be consulted for the former 

It xs probable that the ongm of pamtmg is not later than that of 
the other plastic arts for it is as ancient as sculpture and withxn 
the somewhat narrow limits that confined it early reached an 
astonishing perfection The story of its begiaamj? ’afiU he found 
in the articles ARCHA®oM>av add Msa$iXt 
which should be read the sections 4rii and of the 

article Crbte) , sectaohs of the arfci^ Grbsic Eo-utiN and lit 
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PAINTINGS OF THE 15TH AND 16TH CENTURIES 


1 Portrait of an Old Minn by Han Memlino (1430-94) Flemi h In 
th M trop 1 tan Musoum New York 2 Portrait of 4 an Arnolfni and his 
Wfe by dan van Eyok (1390-1441) D tch In the Nation I Sail ry 
London 3 Portrait of th A ti t by Albrecht Dure <1471-XS2S) 
Se man J the Prado Wadr d «'il Th Bi f Ve u by Sandro F Ilpepl 
Bott 0 Iir (1444-1510) Itali n In th Uffizi 0 Hery FI re c« 3 

Ch ti f Denma k— Duohe of Mtlan by Han Mol be n (1497-1543) 


Serma In the National Sallery Londo 6 Madonna of the Ho ks by 
Leon do da V noi (1452-1519) Italian In the N tonal Galle y London 
7 MI d nna del Srand ca by Raphael (Raff ello Sanzi ^4B3— 1520) 
Italian In the Pitt* Paface Fforenc S Detail eof the f soo The 4i*hool 
of Athens by Raphael In th Vatican Rome 9 *’^dna L sa by Leonardo 
da Vino] (1452-1519) In the Louvre Paris m 
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2ANTINE Art continue the story while for Egypt th"^ long sub 
section Archaeology and Art of the article Egypt should be 
studied The article Art itself treats in a general way of many 
aspects Painting and for Oriental Painting the student should 
consult Inoian and Sinhalese Art and Archaeology Chinese 
Painting (and the sections Ornamentatton and Aesthetic De 
vdopment in the article China) and a number of the articles 
listed under the heading Japanese Art 
We here take up the story from the point where Painting had 
become definitely associated with Christianity (^ee Roman Art 
and Byzantine Art) (X ) 

Romanesque — Romanesque painting which from the begin 
nmg of the nth century developed in Western Europe beside 
architecture was the inheritor of the Byzantine models But as 
far as we can judge from the little which now remains to us the 
Italian French and Rhenish artists creators of types which are 
practically identical in each country did as the Greeks in the 
earliest archaic times Like the Greeks in relation to Egypt they 
introduced hfe and movement even m places a kind of wild and 
grimacing agitation into the formulas coming to them from By 
zantium The faults and oddities of this art as we can see them in 
for example the frescoes of St Savin are of little importance it 
lives and from this life spnngs a long line of living descendants 
which includes the generations of modem art 

Mediaeval — ^The evolution of art m the 12th century would 
lead one to suppose that France would take the lead in painting 
as she had taken it in sculpture and architecture But the develop 
ment of Gothic architecture which is one of the greatest glories 
of France had as a result the great reduction of the employment 
of painting Sculpture flourished on Gothic portals and magmfi 
cently adorned the facades of churches but where m the interiors 
of these cathedrals whose aerial construction almost did away 
with walls and replaced them by tall windows could painting 
have been placed^ There resulted another French imention the 
art of glass painting which for nearly three centuries produced a 
senes of masterpieces and took the place of monument il p xmting 
m those countries to which Gothic architecture spread 
On the other hand a school of mmiiturists was founded m 
Pans Through the medium of leaves of parchment it created 
an art which rivilled glass painting for beauty ind richness of 
colour and exhibited a freedom and flexibility a curiosity about 
nature and a subtlety of expression which was beyond the 
techmque of glass work England also experienced this develop 
ment (See Stained Glass Illuminated Manuscripts ) 

RISE OF EUROPEAN SCHOOLS 
Florentine School — ^In Italy Gothic architecture did not 
take root or at least Italy adopted from it only the original 
vault while retaining all the forms of Roman architecture 
and m particular the plain walls Thus it was in Italy that 
thanks to this favourable circumstance and thanks above all to 
a man of genius Giotto preceded accompanied and followed by 
men of great talent the art of the fresco appeared and de% eloped 
and that the first great school of painting arose At the time 
when Giotto was born (c 1266) a Irench miniaturist was deco ; 
rating with elegant little figures the Psalter of St Louts 
In Italy there was a whole movement prior to Giotto on which 
scholars have recently thrown new light (Van Marie The Develop 
ment of the Italian Schools of Pamttng Hautecoeur m Ca ette 
des Beaux Arts 1925) Cimabue at Florence showed the way to 
Giotto in passing from the mosaic still impregnated with Byzan 
tine legacies to the more free and flexible fresco work Giotto 
like Cimabue was himself connected with the Roman school of 
mosaicists turned painters Cavalhni and the Cosmati as well as 
with the work of Giunta Pisano Nicolas d Apuha and Coppo di 
Marcovaldo But his own persona! work was what brought him 
glory While accepting the conventions of his time he introduced 
into painting a simple grandeur of conception a hitherto unknown 
force of pathetic opression and that equihbmnn of the spmtiml 
and of the perceptible «of nature and of thought which remain 
an iderf for the art of aE tnpe Therein he is truly a precursor 
of modem art His disd|ies and succeisors without reCaptUOT^ 
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his grandeur developed and enriched the heritage of their master 
In place of the abstract decorations of Giotto concrete details 
accumulated compositions grew more complicated and great 
ingenuity was exercised m the choice of dramatic or picturesque 
accessories for the scenes depicted The most justly famous work 
of the period is The Triumph of Death which with a mixture ot 
brutality and refinement unfolds its eloquent teachings on the 
walls of the Campo Santo at Pisa 
Siena School — Parallel with that of Florence a school of 
almost equal brilliancy less poweiful perhaps but more delicitt 
was developing also at Siena fiom the Byzantine models The 
Madonna tn Gloiy of Duccio di Buomnsegna seemed to the 
Sienese when they first saw it so much of a miracle that the 
whole town led by the bishop bearing lighted candles in theit 
hands carried it in state to the Duomo It is composed almost 
entirely of Byzantinesque elements but its precious novelty lies 
in the gentle smile ammatmgf^the face of the Queen of Heaven 
Simone Martini (i 84-1344) gave an even greater sweetness 
to his religious compositions while at the same time he was the 
first who dared to employ his art for purposes not wholly reli 
gious On the walls of the Palazzo Pubblico facing his lo\el> 
Virgin tn Glory he painted the condottiere Guidonccio dei 
Fogliani riding armed and capansoned before the palisades fronted 
by a hedge of lances Following close upon him Ambrogio Loren 
zetti established himself as a painter of civic life Combining 
with Simone s purely Sienesc tradition the influence of Giotto s 
more robust style he celebrated in another room of the sime 
palace the benefits to town and country of Good Government 
At the beginning of the 15th century Italy already showed signs 
heralding the approach of the first Renaibsance 

The painters not only mingled scenes of common hfe with 
their religious compositions but they applied themselves with 
a kind of scientific realism to the stu ly of the human form*^ 
Pisanello (1380-14:56) was a marvellous draughtsman Masaccio 
(401-8) a man of genius who died it the age of twenty seven 
was alreidy a sor# of classic He was keenly decoted to the 
study of anatomy and the nude made its ipptarance m art with 
his Adam and Fvt in the Carmine an example which w is npe ited 
in the curious figures of the apostles unrobing on the bmks of 
the Jordin in Masolmo s Baptism of Chrnt Nothmv shows mort 
cleirly thm the example of Fra Angelico the lengths to which 
nituralism w is cirried This Domm cm monk (i38/-i4:>S) 

I who will merited his title of Angelico the only punter to !)e 
beatified by the Church seemed destined by his piety t <3 cirr> 
on the profoundly religious but abstract and severe tradition of 
Giotto or perhaps the gentler one of Siena But m everything 
which concerned him is a painter he showed the sime preoccupa 
tions as Masolmo and Masaccio By i special grace he wis«^ 
able to apply his love of nature to the expression of the purest 
and most mystic soul to be met with in the history of art 
In addition to this group of initiators whose work h id already 
a classic air more classic even m certain ways than that of their 
immediate successors who like Botticelli did not escape a ccr 
tain mannerism were certain seekers after the scientific spirit 
These contributed to the formation of the doctnne of the Floren 
tine school intellectual and free which was to become the educi 
tor of the great spirits of the full Renaissance 
Uiscorery of Perspective* — One Paolo Uccello discovered 
perspectne of which he made a kind of mathematical poetry 
Others perhaps under the influence of the great sculptor Ghiberti 
laboured incessantly to perfect drawing by the conquest of the 
third dimension Verrocchio Pollaiuolo and Botticelli who began 
their careers as sculptors carvers or goldsmiths added to draughts 
manship already so penetrating a kind of trenchant or metallic 
precision a sort of precious hardness The most poetical of them 
Botticelli (1444-15 10) had also other preoccupations besides 
that of technical perfection He was the inventor of a delightful 
type of Virgin Better than anyone else of his time perhaps he 
translated into pamtifig with a mystenous and at times rather 
morbid grace the reveries of the humanists The Bwtk of Venm 
and the Frmamm opened a new world to pamtmg 
. Outsade Florence among the schools# which hswl not had sucJi 
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long and such consistent histones the fertile finish of the fifteenth 
century saw the rise of certain men whose peculiar energy or 
original grace helped to prepare the complete expansion of Italiin 
art in the first vears of the i6th century In Arezzo Piero della 
Francesca an independent in advance of his time tool up after 
an interval of thirty or forty years the researches of Masaccio 
and invented engaging harmonies in blue and white of which 
Italian art offers us no other example The powerful anatomist 
Signorelli was a precursor of Michelangelo 

Antonello da Messina brought to Italy the brutal but expressive 
realism which he had gamed from contact with the Flemings 
Mantegna (1401-1506) humanist geometnst archaeologist of 
great intellectual and imaginative intelligence dominated the 
whole of northern Italy by virtue of his impenous personality 
He had known the Florentine painters and the great sculptor 
Donatello in Padua He was the Imk between Florence and 
Vence whose school spran^ from %m through his moie or less 
direct disciples the Bellinis and Carpaccio Classical art was born 
Flaaders and Frauce — Dunng this period painting developed 
through Its own strength m the northern countries France 
Flanders and Germany which came in contact with Italian art 
m a senes of actions and reactions which led to reciprocal ex 
changes By reason of her geographic il position and of her 
intelligence France was specially predisposed to serve as a ground 
of understanding and conciliation between northern and southern 
mfiuences With the reservation already made that Gothic archi 
tecture did not there encourage the development 0! mural painting 
or of fresco which remained the special province of Italy France 
in the 14th century and at the beginning of the isth century was 
a centre of artistic mspnation radiating in i]jany directions and 
receptive of outside mfiuences Unfortunately few defimte works 
with the exception of the miniatures have been preserved 
• The portrait of the king Jean le Bon m the condition m which 
it has reached us is merely an archaeological curiosity but its 
date {c 1350) IS significant It is very little later than the time 
when Simone Martini almost in the same ^irit and the same 
style painted the Condottiere Gmdoriccio 
The Narbonne frontal that long piece of white silk intended 
to adorn an altar consisting of a vast grisaille comprising a 
Crucifixion portraits of the king Charles V and the queen 
Jeanne de Bourbon and a senes of scenes frojp the life of Christ 
shows to what elegance of drawing ease of composition and 
harmonious mingling of reality and style the artists of the 
Parism school had already attained by about 1375 A little later 
(towards 1415) the Tns Rtches Eeur s of the Duke of Berry 
decorated by the three Lixnbourg brothers contained little master 
pieces m which the themes of everyday hfe and of landscapes 
#kWere treated with as much truth as poetry and with more than 
a shade of refined fantasy It shows both Flemish and Sienese 
influence But this art of the court which was bom m Pans 
clearly reveals the image of the French spirit 
It was this French and Pansian miheu which prepared the way 
for the appearance of the genius who founded the Flemish School 
Jan Van Eyck (c i390-^3:44x) He brought this school from the 
outset to an extraordinary degree of perfection as much by Ms 
invention of oil painting m by his aptitude for the representation 
of people and all manna: of things— distant horizons the bncks 
and stones of buildings nch brocades— witb an accuracy and 
preasion hitherto unknown The aftaipiece of the Myst%0 L^mbf 
with M twelve extenor compartments and its twelve interior 
panels^ was earned out between 14^0 and 1432 From that 
moment Flanders dominated all ^ north of the Alps for almost 
a century and was not without an influence on Italy 
Thus the influence of the art derivuig from the Van Eycks was 
substituted for that of the French and Franco FJmish mma 
tupsts on the Rhine where the Cologne school had shown^ drpdug 
the preceding generation, an agreeabd sentimental 
Further north Holland^ hke Germany^ was wdU oyef 
Dunng tins period the disasters and the 

Veara War ham|wed the 4 ®veh>ptomt France ^ 
had begun so wdl Paw^ occu^ed hF 




Avignon But at Avignon they came m contact with tht Italian 
more part cularly mth the Sienese summoBicI fliers b\ the Fop« 

At Dijon the} were under the junsdution of the Dukt ot Bur 
gundy who hid become the enemv of the tin of Itmce ^ 
who now included the Ilemin s among hi subje cfs f umi m hence 
sprang m the mid i5tb eentur\ 1 ik w ini ilg mi Minn in oinewhat 
diffeient proportions of French and I lui« h 111 lilt na 
A few really important I reiich works h ivc he t n pn m aul the 
Aix Annunciation {c 14401 and the Futu ot Villuumt les 
Avignon (after i4‘>o) among thoM b\ aiioinmous and 

among those bv known luihois the of ihi I 

by Enguerrmd Chaionton ind the punlings mil miiiHlurw by 
Jean Fouquet These justil> u hi snmg thu m tin midst of 
her many truls Iiance in the i^^th ecniurv had not lost Ik secret 
of producing from time to time origHul spirits unlikt those of 
other schools ind to no gieit extent le imbhng « idi olki 
In spite of acknowiedgtd borrowing tiom It il> wt surely fed 
in the miniatures by 1 ouquti thit smu bu ith oi tu h iir which 
vivifies the landscipes md faimiui sienes m the irh ktckm 
Ettircs of the Duke oi Birrs As tm fk Aix innumtainm md 
the \xllcneuve Ficta the> mdme us to the lieliif thit i{ wis 11 
France that the work of thi two finisi musts ul I lindcrs \m 
Eyck and Roger \m der \\e>dLn wis bt t iiiukr food \ot 
perhaps m the perfection of lluir tcthnu|Ui mtl tkii prodigious 
virtuosity m rendering the ispiti of imxs emuimhh object 
but m that air of gnndcur which cnnobliil Ihur it ilism a 
grandeur cirtamly mnitc m tkm but ptrhips slrrngthtntd by 
i breeze from the cathedrils of I nnu 
There was nothing in the world then to (oinpiri with that 
interior with two standing figures known ts the / mtimi of 
Arnolfim and Ins IJ tjt (Kit ( dl londonl \\i mi) evii^wy 
that m its exlriordmar) aceuricv and unpuet chided imitation 
of reality it will never be surpisstd Our admiriUon is ptrhapi 
even erealtr before i simple held a|,unst i pi un bulgtound 
the portrut of the painters wife will inylhmg k found 

in the history of art superior to the pnes wn lud bfi to which 
Vm Eyck atUnud from the first But \ m I vek is mou than 
the gemal precursor of the Dutch inistirs of t\ ifism k is the 
calm theologian who composes with thi logic uul authorfiv of t 
doctor the multiple symbols of the AlUiinece of the Iamb and 
who difusts an cqui! and while limpidity mtr the images which 
unite the mysteries of heaven to the reahlics of i irth 
Roger Van der Weyden (1399-1464) whose niisttrpiece the 
Descent from the Cross now in the Isconal diles from a few 
years after the completion of the St Bivon polypiych is the 
only Fleming who truly earned on Vm Fyeks great eoncep 
tion of art and he added to it a pathos of which there is no other 
example m his country save though with less power and nobility 
that of Hugo Van der Goes towards the end of the century The 
other Flemish artists of the isth century shone wilher Ihrwffa 
their invention nor their emotion They quickly retched either 
hardness or mannerism Memling at any mie charnw ii by h» 
graceful sentimentality But they are all marvellous ortltsmen 
and even those least spiritually gifted force our admiration by 
theit virtuosity the bnihance and yefinement of their colour, il 
the characteristics which we are far from flndinf amongst the 
French of the same period or to the mxm d^ree m It% 
Renaissance m Italyr— In the iinmewe work of preparatJon 
led by a crowd of fervent artists and a cohort of »« rf g€Bii» 
Italy was the first to attain hm end mi ate did so by IM 
deqsive efforts of certain privileged mortals of mmrml lairfleci 
■who count among the heroes of humanity As a twit for 
turn and m all countries the daasicid conoipliop of art Im 
retained a more of Im Italian tepnnt 
Leonardo ja the i^t in ^ of mm 

who had m desiye Ip create in a metime t liWI m 

ahofit by tte fiphn pf and mm 

mmvrn m 









ITALIAN DUTCH AND FLEMISH PAINTINGS OF THE 16TH AND 17TH CENTURIES 


1 D Iph S byl f e 00 by M chel ngel (1475-1564) It lia In th 

S{ t 6 Ch pel the Vatica R m 

2 The Fe I of the God by Gi anni BeH nl (1430 1516) Venet an 

S ho } In th© J seph E W d ner C K t on 

3 M r ge at Ca a by Paolo V ro ese <152S~SS) V n t a S hoof 

In th Lo Paris 

4 Po trait of Helena Fourment and her Ch Id en by F ter Paul Rubens 


(1577-1640) Flenisl In the Louvr Pa 

5 Boh mi e by Fran H Is (1580-1666) Dut h In the to v e Pa Ig 

6 ta gh ng Cavalier by F ans Hals in the Wall c 0 lleot on t ndon 

7 Lady a d Gentl man dri king win by Verm r of D fft (Ja van der 

Me r 1632-75) D tch 

8 $upp at Emma 3 by Rcmb andt n R jn <1607-B9) Dutch In 

the Louvre Pans 
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borders of two worlds architect sculptor painter ^ alchemist 
engineer he was the last gieat figure of the Middle Ages and 
earned to the highest degree that ardour foi investigation and 
scientific discovery which continually drove forward the preced 
ing generations and he was the first modern artist by virtue of 
his invention of chiaroscuro and of his psychological curiosity 
Hfe completed Florentine draughtsmanship m applying to model 
Img by light and shade a sharp subtlety which his predecessors 
had used only to give greatei precision to the contours This 
marvellous drau htsmanship this modelling and chiaroscuro he 
used not solely to paint the exterior appearance of the body but 
as no one before him had done to cast over it a reflection of the 
mystery of the inner life In the Mona Ltsa the St Anne and his 
other masterpieces he even used landscape not merely as a more 
or less picturesque decoration but as a sort of echo of that 
interior life and an element of a perfect haimony 
Relying on the still quite novel laws of perspective this doctor 
of scholastic wisdom who was at the same time an initiator of 
modern thought substituted for the discuisivc manner of the 
Pnmiti\es the pimciple of concentration which is the basis of 
classical ait The picture is no longer presented to us as an almost 
fortuitous aggregate of details and episodes It is an organism 
m which all the elements Imts and colours shadows and lights 
compose a subtle tracery converging on a spiritual a sensuous 
centre On a small panel that of the Mona Ltsa Leonardo 
depicted an epitome of the universe creation and created woman 
the eternal enigma the eternal ideal of man and the sign of the 
perfect beauty to which he aspires nature here evoked by a 
magician m ail its mystery and power Behind the lovely calm 
face behind the forehead young and yet thoughtful appear 
mountains glaciers waters and rocks and in this very small 
portion of the painted surface a vast revelation beside the 
eternal feminine of our whole planet our mother the Earth 
Of this same Florentine draughtsmanship enriched by I eonardo 
Michelangelo (14/5-1564) like Leoiniclo a man of many parts 
sculptor architect painter and poet made the apotheosis of 
muscular movement and effort which were to him the phstic | 
equivalent of passion He moulded his draughtsmanship bent it , 
twisted it constrained it to the extreme limits of possibility and 
to the pulsation of his great toimented soul There are not so 
to speak any landscapes in Michelangelos painting All the 
emotions all the passions all the thoughts of humanity were 
personified m his eyes in the naked bodies of men and women 
He never conceived these bodies — or very raiely — attitudes of 
immobility or repose His great seated or reclining figures those 
of the Medici Tomb his Wtgkt hm Thmket his Mases whether 
they dream meditate or command give an impression of barely 
restrained tumult But the powerful hand even of a Michel 
angelo moulded marble m vam the conditions of sculpture 
opposed impassable barriers to him It was we may say m order 
to escape from these that Michelangelo became a painter so 
that he could express m a more malleable maienai what his 
titanesque soul felt what his sculptors imagination saw but 
what sculpture refused him Thus this admirable sculptor be 
came the creator at the Vatican of the most lyrical and the most 
epic decoration ever seen m the history of painting 
Raphael (1483-1520) 1$ the modem artist who most closely 
resembles Pheidias The Greeks themselves said that the latter 
invented nothing but that he carried every kind of art invented 
by his forerunners to such a pitch of perfection that he achieved 
pure and perfect harmony Those wmids ^ pure and perfect bar 
mony express m fact better than any others that which Raphael 
brought to Itahan art From Perugmo he gathered all the rather 
weak graces and the gentle limpidities of the Umbrian School 
whidh died out with ham lite aojuited strength and certainty m 
Florence and he created a style bas «3 on the fusion of Leonardo s 
and Michelangelo s lessons under the light of his own noble sprit 
Hm compositimm on the traditional theme of the Virgin and 
Child seemed intensely novel to contemporaries and only thm 
timeAcmoured glory pi«enl» us now froim pmommg their oop 
fialty No fetf«re IM tmted thm holy with dte 
Ipoeliy of M iirtth mk an etettiid yo^h, a 
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limpid gentleness which excludes neither amplitude nor majesty of 
conception He has in our eyes a more magnificent claim to 
honour in the composition and realisation of those frescoes with 
which fiom 1509 he adorned the Stanze and the Loggie of the 
Vatican The sublime to which Michelangelo attained by his 
ardour and passion Raphael attained by the sovereign balance of 
intelligence and sensibility Has two masterpieces the Dtsputa 
or The Holy Sacrament and the School of Athens are self 
sufficing worlds created by genius we never lose our admiration 
of the multiple detail the portiait heads which are unsurpassed 
by the work of even the most famous professional portrait 
painters suppleness of gesture ease of composition the life which 
circulates everywhere with the light and there still remains some 
thing which may be desciibed b> saying that everything is mag 
netized by the all powerful attraction of •thought 
Rome became foi almost two centuries the artistic capital 
not only of Italy but of the**^entiie world 
The Renaissance in the Northern Countries ^ — ^In France 
the Italian influence which had not withered the freshness of 
Jean Fouquets inspiration became towards the middle of the 
1 6th century so ail pervading that true French painting was in 
danger of losing its originality and even its vitality The Fontaine 
bleau school was a school of decorators comprising Italians sum 
moned north by the kings of France Italianised Flemings and 
some Frenchmen who were no less enslaved by Italian fashions 
The national taste however showed itself m the fine psychology 
0^ the little portraits depicting m all their delicate elegance the 
men and women of the \ aiois court 
In Germany the fact that the greatest artist bom beyond the 
Rhine absorbed It^hamsm did no more than stimulate his own 
imigmation and peihaps widen its scope Albrecht Durer (1471- 
15 8) had a genius too powerful to be conquered He remamec^ 
as profoundly Germanic as m his stormy iamaticism was his 
contemporary Mathias Grimewald a fantastic visionary and lebcl 
agnnst all Italian seductions Durer m spite of all his tense 
energy dominated the conflict of the passions by a sovereign and 
speculative intelligence almost comparable with that of Leonardo 
He too was on the borders of two worlds that of the Gothic ige 
and that of the modem age and on the borders of two arts being 
an engraver and dr tughisman rather than a painter 
Holbein (1497-1543) was a cosmopolitan born m Augsburg 
ht lived successively at Basle and in England The acute realism 
I of a trenchant and precise draughtsmanship combined with a 
I certain Italian elegance to make him an admirable portraitist 
In the Low Countries Itahan mfiuence spread almost as widely 
as m France But not being as m France evoked sustained and 
controlled by a monarchical power it left great mdnidual freedom 
to the artists Quentin Matsys (1466-1530) was one of the fiisr 
to look to Italy very much as Fouquet the Frenchman had done 
before him The founder of the Antwerp School earned through 
his conversion to humanism with grace and naturalness 
Further north still Bosch (i45o?-i5i6) adopted from Italy 
merely a curious element of contrast m the complex tram of has 
fantastic visions In the following generation Fieter Brueghel 
(1526-1569) IS yet another example of Gothic inspiiation snt 
vivmg through Italian infiuences in paintings characterised by 
a vem of unbridled humour 

Surely there was at this period a current of bizarre iroagma 
tion arcuiating from South to North whose principal exponents 
were Grunewald Bosch and Brueghel The differences between 
the first and the two others are great but we note thii charac 
tensUc common to them all the ernggeration and the oddness of 
the deliberate discord between the apparent $ub}ect and the 
pictorial methods Nor let us foiget the mc»t popular mamfesta 
tion of the same spmt thfe theme of those Mmes immhes which 
ware to be met with everywhere 
In its most ngorois form the Italianist movement produced 
what IS called Bomamsfii a hybttd art which amalgamated more 
or less a remnant of Flemish teahsm with the $cmm^ costumes 
■ and even to rhetoric bmfowed from Italy MuA tata# 

was ex|«ifed in to awmiktoi of a magnrtcenip idoii one 
, ipite cMitrary Co to tiradibOM ih aoltosto 
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were still brought up The results were not often happy Some 
times however they do not lack a certain composite charm when 
the true nature of the artist pierced his disguise We must 
remember that this rather ungrateful school of Romanists pre 
pared the way for the greatest genius of Flanders after the Van 
Eycks the initiator of modern art Rubens He however was 
a pupi! not of Florence but of Venice 
Vemce — Between the first Romanists and Rubens great chan es 
had take i place m Italian art After the death of Leonardo and of 
Raphael Michelangelo pursued his career while Andrea del Sarto 
(1483-1531) with his scholarly modelling and his almost feminine 
gentleness was the last exponent of the purely Florentine spirit It 
IS no longer m Florence or in Rome that we must seek the true heirs 
of the creators of classical art but m Venice where a school the 
last born of the great Ealian schools prolonged with magnificent 
brilliance the glory of Italy after the disappearance or decadence 
of the older schools ^ 

The first Venetian masters the Bellinis and Carpacuo were 
closely related to the robust and hard Mantegna But they soon 
turned towards what we may esteem the original conquests of 
their school colour light and a new conception of th place of 
the figure in landscape Of monumental decoration which has 
always been one of the pnncipai vocations of Italian art they 
evolved a truly new art by the addition of an mdehnabie quality 
sumptuous and triumphant which had not hitherto been seen 
in painting They decorated churches and palaces the same 
splendours seivmg for both Not however as m the time of the 
Primitives because the same religious sentiment showed itself 
more or less openly everywhere For example when Ambrogio 
Lorenzctti painted his frescoes in honour o^Good Government 
vast images of cmc life and of country hfe which were displayed 
for the first time on the walls of a public building these paint 
ings m spite of the difference m their subjects were not very 
distinct either m style or m spirit from those which Giotto 
depicted m the basilica of St 1 rancis of Assisi to the glory of 
the seraphic Poverello Now on the contrafy a kind of pagan 
pomp prevailed even m the pictures pamttd for the churches 
For some time past a profane air or rather a human one had 
been wafted into art even at a time when painters treated none 
but religious subjects it was gradually felt not perhaps m the 
frescoes decorating the sanctuary but m the pictures ordeicd by 
kings and princes and chosen from such Bible stones as would 
with the greatest plausibility allow nude figures or a certain 
amourous or voluptuous character or a great display of proces 
sions and costumes Salome Susanna Judith Bathsheba Indeed 
when the Olympian divinities appeared m art they found the 
way prepared for them 

* Since its modest and devout beginnings m the shadow of the 
church painting has gradually tried to nd itself of the didactic ; 
part allotted to it On the day when the divorce was complete 
and irrevocable a new era began m art an era in which we still 
live developing all that was germinating m the masterpieces of 
Giorgione Titian Tintoretto and Veronese — for the Venetians 
played a preponderating part m this revolution But this is not 
to say that either the painters or their painting were detached 
from rehgious feeling The artists always accepted with pnde 
and joy their task as servants and aimlianes of the Church But 
they no longer felt themselves charged with the duties of preach 
mg and instruction There remained to them the whole vast 
and multiform domain of sentiment The delicious and tender 
Madonnas of Giovanni Bellini and Titian sometimes famihar 
like the Vtrpn mtk the Rabbit sometimes majestic like the 
Virgin of the Fran but always with thetr eyes glancing affection 
ately on the faithful spectators have inspired and accompanied 
many prayers As for Tintoretto m the midst of the bnihant 
colour harmonies of Venetian painting his feverish and agitated 
spirit led him to rediscover the pathos of rehgious drama Vero 
nese s mam preoccupation seems to be the grouping of beautiful 
young women and noble senators dressed m silk brocades and 
gold chains under white arcades Indeed he once had difficulties 
with the Holy Office which inquired whether so many personages 
of so worldly an aspect were m place at the side of Christ he re 


plied thatAe had put them there heeiuse it lotil e I me!! md ibis 

reply satisfied tht tribunal 

Thanks to the original ftelmg wliiih i iih ol tht mi ters of 
this privileged school had for colour thinks lo) to their mar ^ 
vellous facility m finding new irrtngemtnf Hit \tiKtniis mere 
incomparable decoratois Their picturts in flu diinehts hkf the 
detail which for a moment had distuilxd Hu enk n lu il m\%$ 
trites looked well It wis alreid> t pious utioii to umtribiite 
to the beauty of the house of Cod dfl 11 d (Of ni domu^ imu 
In fine the least thit can be siid of Ihi e piiiuris is Hut they 
touched the heirts of the faithful 
It IS not without reason tint \m uc rcmiinltd lure of tk put 
belonging to music m the cekbrition of tk tnucs of the 
Church \enetian painting possessed nwn tlnn in oflurpamt 
ing which had preceded it a nuisicil quihtv In tin igun it cm 
claim the initiative of a transfornntioii m irt whnh Ihs giowa 
greater and gieater up to our own dn In xnim work which 
include some of the greatest and most f imou tk tccimg for 
music is demonstrated by extirnal signs in the lorii,round and 
the centre of the immense cm\a ot tk it (am 

Veronese has placed a group of musicans md lit hi gi\tn them 
the features of the painters who wire ihtn tk ghn of \fmce 
his masters his friends and himself 

Titian s beautiful retiming womc n wluthei 1 ilktl \ tnus 01 my 
other name are among the most ongmil of thi tn dions of the 
Venetian school and pirticuhrly of its gn it mi fa C imgmne 
and Titian They differ grt it ly from tk llortnfim tnidi which 
IS generally standing resemhimg sometimts m the am pacision 
of Its contours the precious work of i goldsmith md sonulums 
a great marble of a sculptor 

In addition \cmce imcntid tk rno t iompkte mil pi fleet 
subject of prof me inspintion i suhjat on whuh pmitmg his 
lived through the centuries without cxhmsnng it Gw may 
describe it as the glotihcaiion ot fennk In lutv in lb h mty of 
nature From the first i painter of gtnnis who dud I tk w 
of 3 Giorgione (c 11/8-X510) givi Ik !km< its most poGicil 
and at the same time its most hunun ridi/ifun m terfun f 
canvases whose subjects art onK tk mmi moxmg haiuse 
of their emgmaticil quility for instina the pamtings known 
as the PaintiTS Family m the ?ah/ro ( io\ uuih md Ik ( mirtrt 
champetre at the Lomre We may wtl! bducc that this inven 
tion was m hirmony with the more or less ionsaous aspiritions 
of his compatriots and contemporaries for four yi irs after 
Giorgiones death and before Iifans putyris dcvciofitd the 
theme while adding to it the particular has ol his imigmition 
we see the old Giovanm Belhni then m arly pimlmg tk noble 
: and delicious Fea^t of the Goi^ which conliimd in 

embryo and more than in embrvo not only the Buffhmaiei of 
Titnn but those of Nicolas Poussin Then l>v Titian m the 
Three Ages of Life (Bridgewater House London I mid Samd 
and Profane Love^ the vinous possibilities opened h\ the new 
theme to the creative faculties were soon affirmed Fk painter 
shows us that he can dispense with the semhlame of mythobgicil 
fable which remains m Bellmi s picture but which Giorgione had 
already eliminated beautiful nude figures and others in ndi 
modern costumes are jujctaposed without any apparent reason 
before a vast landscape m which our eyes set a mystenom pro 
longation of the thought or the dream of the paifiter as also d 
the thought or the dream of these modem deities From Venice 
then comes our poetry of the nude of kndscai^ and of tl» 
composition of figures m a landscape that is to say of Ihw 
quarters of modern painting 

This art emancipated from strict obedience to the Church no 
longer expressed anything but the dr«na of happiness which easts 
m hearts of all men and which mm the worst mortiictiioits 
and the darkest and bitterest day^ do not succeed in ftifijog But 
Venetian painting despite its taumphant scwioiiiies showi tW 
a h^lthy sensuality which contains nothing base #r vulpr 
not escape a noble melancholy 

The Venetians partituktiy Ihtian f ho above til l!to 

others and Tintoretto, who sometimes risai to the 
of his master wese grmt porti^itists That 
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15TH 16TH AND 17TH CENTURY PAINTINGS 


1 L c n ert h mp t by G 9 (G rg B b Hi 147S-1510) 

Ve t S h 1 I th L Pa i 

2 Wm hbyTtn<T oVcl! 1480-1576) V 

t S h I f th Uff Gall ry FI 

3 M y t tgCpdbfo V byCrggo (Ant 0 

All g 1494-1534) N th It I an I th N 1 0 I G II y L do 

4 A dn d B h by I po T t tt (R busti 1518-94) 

Ven t a Scho I I the Dog s P lac V ce 


5 P tra t of Helena Fo ment by Peter Paul Rubens <1 77-1640) 

Flem h In the St te Gallery V enna 

6 Cephal a d Pr cr s by Ct yde to rain (Claudi Qeke 1600-82) 

F h t the N t onal Gallery London 

7 Th Spm by Dieg Rod g ez de Sil a y Velazauez (1S9$-1660) 

Sp nl h I the Prado M drid 

0 Th P a ant Family by Louts Le f^aln (1S93-I64S) Frwch In the 
Lo e Paris 
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PAINTINGS OF THE 18TH AND 19TH CENTUPIES 


1 S gn for Ge sa nt s shop by Antome W tte u <1684-1721) French 

2 The Gove ness by J Bapti te Cha din <1699-1779) F en h 

3 Mr R b 0 P cfi^) by Thomas Gai sboroygh <1727-88) E a 

lish In the Wall c Coll cl L ndon 

4 Nelly 0 B i by S Jo hua Reynolds <1723-s92) English In the 

Wallace Collect Lo doi% 

5 Les Bai gn es by dean Honore Fragonard <1732-1806) Fren h In 

the L uvre 


6 Ulysses de d no Polyph mu by Jo eph Matlo d Will am T r e 

<1775-1851) Eng! I h In the Nat on 1 Gallery London 

7 Port at f th A list s So by F an isco Jose d Goya y Luclentes 

<1746-1828) Sp sh ^ 

8 The H y W »n by John Co stabl <1776-^1837) Eigl h lit the 

Nat 0 al Gall ry L d n ^<11 

9 The Fam ly of Cha le IV by Goya y L ciente In the F ado 
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AN EARLY VELAZQUEZ 


St J hn i th W Id ns by D g d S Iva V la ou /ikoo 
" ' ‘ , 'y B It m y b d t d ao 0 din^t a tho t ^ ^rbott 162o"VhU^t the Spanish 

nd bef he w t to M drid h mb.ti n t bee m ou t pa nte tL a '’®® y*" » <»l«f 

d rk I d p a d ff sed n mb gl w beh nd the h ad d t^chln!, 1 *’** “tllnad against a 

ba kgro d Th golden t e f th fl h wh oh s char L ti ® <»f ‘t>9 tree in the 

f'^t ‘’® ^ "t "0 whi h h s passed th ough many hatril* ^ manner Is accented by the 

f L u Phil ppe of Fr n e and hu g f « eTi m s „ the *»’* «»*">«»> <= Itolinn 

E gl d d , now exhib ted at the Art Inst I te of Chicago as an anonymousTa® owner.l^p to 
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we perceive f patmg as it were on faces young and lo\ ely imparts 
to those masterpieces of good painting a spiritual radiation Be 
tween the magnificent nobles and the splendid creatures whom 
they delighted to deck m silk velvet gold and pearls this light 
shadow from the depth of the heart appears rather on the 
masculine faces than on those from which the locks of fair hair 
Tail on to bare shoulders It is this which forms for example 
the haunting attraction of the Man with a Glove With the Vene 
tians as with the whole of modern painting all that is melancholy 
or nostalgic or like some irradiation from beyond reality— and 
there is not a masterpiece without one at least of these three 
attributes — is an allusion to things not of this earth 

Eclectic Schools — Between the Venetians and Rubens who 
was their most legitimate and direct heir were interposed certain 
eclectic schools in Italy which could not perhaps boast of 
geniuses of the highest order but where the talents were numerous 
and the activities considerable 

Whilst the Venetian Sebastiano del Piombo became toost 
Florentine under the influence of Michelangelo outside but near 
Venice a true master arose Can we speak of a school of Parma^ 
It includes only one great name that of Correggio and his art 
IS like a lovely flowering branch detached from the Venetian tree 
But Correggio was an original man who imitated no one He was 
a brilliant decorator who was undaunted by the greatest tasks 
He was a colourist and a harmonist He achieved grace even m 
vast compositions like that of the cupola m Parma and he 
painted some of the loveliest of Italian easel pictures — Antiope 
the Marnage of St Catherine and Mercury and Venus By his 
natural affinities he recalls at once Titian Leonardo and Raphael 

Correggio s purely instinctive example suggested to the Carracci 
th^ reasoned doctrine which the founders of the Bolognese School 
applied There had been painters in Bologna before them even 
m the Middle Ages and m the time of Raphael Francia had a 
great reputation But the true Bolognese School which set out 
to create a style common to all Italy formed of the flnest elements 
derived from the greatest masters was the outcome of the 
initiative of Louis (1555-1619) Agostmo (1557-160 ) andAnni 
bale Carracci (1562-1609) They founded their celebiated acad 
emy m 1585 m their native town which was and is the seat of a | 
great university If they were m part responsible for what wu 
later known as academism that is an art made of formulas 
learned by rote their personal work was by no means negligible 
They had ambition and the strength to respond to it They were 
great decorators as the Farnese Gallery bears witness and their 
pupils Guido Guercmo and Domenichino deserve almost equal 
esteem The Aurora of Gmdo m the Palazzo Rospighosi is the 
only large decorative work which is not too unworthy to recall 
the compositions of Raphael m the Farnesina Guercmo com 
posed large altarpieces with a feeling at once dramatic and pic 
turesque And Domenichino less of an improvisor and more 
unequal than his colleagues sometimes as m his charming picture 
in the Casino Borghese the Bath of Diana recaptured beyond 
academism the accent and the freshness of the great painters of 
the Renaissance 

But the true original talent of the time grew up outside the 
schools Michelangelo da Caravaggio (1569-1609) was as tern 
peramentai m his painting as in his wild life He painted still life 
subjects that is to say he painted — ^what had never yet been 
done'— for the pleasure of painting independently of subject and 
he carried his robust naturalism his violent contrasts of crude 
light and opaque shadow his taste for unusual and stnkmg 
scenery and a kind of picaresque style not without nobility into 
his great religious subjects His influence was immense firstly 
through those who were more or less directly his disciples such 
as Manfredi and Domenico Feti both very good painters the 
latter showing m several pictures a sincere observation of rustic 
life but it extended further The Genoese and Neapolitan Schools 
derived from liim and the great movement of Spanish painting 
in the 17th century was connected with these Schools In the 
following generat^ns the best endowed painters oscillated be 
tw^n the lessons of Caravaggio and the Carracci The romantic 
Salvator Rom and the fertilg improvisor Luta Giordano covaied 
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the vaults of churches and the ceilings of palaces with briHoarl 
compositions which heralded the work of Tiepolo ^ 

Venice however showed during the last period of her s^endour 
the same independence as m her golden age Neither academism 
chilled her liveliness nor the influence of Caravaggio dulled her 
palette In the mid 18th century m the midst of a decadence 
from which she alone in Italy escaped she had her imitators m 
the painting of manners and landscape m Longhi Canaletto 
(1697-1768) and Guardi (1712-1793) Whilst Piazzetta a vir 
tuoso of the brush displayed m his easel pictuies a freedom and 
an accent which were quite modern and seemed to be already of 
the 19th century G B Tiepolo (169 -1769) was a decorator of 
the great lineage of Veronese with a colouration which was less 
powerful and delicate but more luminous and truly aerial and 
he had a Romanesque feeling and a festive liveliness when he 
portrayed the Palazzo Labia the Story of Antony and Cleopatra 
Ins masterpiece He is the last great Italian painter 
Rubens — ^The eclectic art of which the Cairacci dreamed was 
realised by Rubens with the ease of genius and the problem was 
much more complicated for a man of the north who wished to 
add to it that fusion of the Flemish and Latin spirits of which 
the rather pedantic attempts of Romanism had only shown the 
difficulties And he achieved it without losing anything of his 
overflowing peisonality his questing imagination and the enchant 
mg discoveries of the greitest colourist known to painting 
There are m the Prado two magnificent pieces of painting the 
comparison of which is eloquent They are the Otiginal Stn by 
Titian and the full sized copy which Rubens made of it Rubens 
desired to be and believed he had been scrupulously faithful to 
the original and indeed his work is nearly as lovely as the pamt 
mg by the great Venetian However if one had not seen the 
model and had no information as to the circumstances of th^ 
copy no one I believe would imagine he was seeing anything 
but an authentic composition by Rubens so much has the Flem 
mg added all the riches as well as some of the faults of the Flem 
ish school and of his personal genius 
To complete the reflections suggested by this juxtaposition 
the Brussels Museum also offers us a very curious one On the 
same panel we can see the Miracles of St Benedict a large com 
position painted by Rubens in 1628 and the slightly reduced copy 
made of it by Delacroix m 1838 m prepanng to pamt his 
Entry of the Crusaders into Constantino pie Here we have the 
same intention of respectful fidelity as in Rubens before^ Titian 
and the same involuntary and mysterious transformation of ih< 
most expressive parts of the design and colour We see here the 
violet and sulphurous tones which are the mark of the great 
: romantic and as it were the emanation of his intimate spirit ^ 
These two poles symbolise to some extent the scope of a genius 
at once powerful happy and easy who summed up m himself 
the finest conquests of the past and outhned the direction of the 
future for two centuries to come His successors in France were 
Watteau and Delacroix and through Delacroix Renoir 
The great English portraitists of the eighteenth century were 
also Rubens s direct descendants through Van Dyck and so were 
even the landscape painters beginning with Camsborough 
A humanist m the manner of the great figures of the Renais 
sance and as was no one after him curious to know and under 
stand everything deeply involved m the great af airs of his time 
having the confidence of the pnnees and only using it in his diplo 
matic missions as a true <Jhnstian in the interests of peace 
Rubens was one of those rare mortals who do real honour to 
humanity He was handsome good and generous and he loved 
virtue His laborious life was well ordered The creator of so 
many delightful pagan feasts went each morning to mass before 
proceeding to his studio He is the most illustnous type of happy 
and perfectly balanced genius^ and combined in his own person 
passion and science ardour and reflection Rubens expressed 
drama as well as joy since nothing human was foreign to him 
and he could command at will the pathos of colour and expres 
Sion which he required m his religious masterpieces 
Tan Dyck— We rarely see m one Sdiool a master md 
B resembling each other so dfqaely as did RSbens and 
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^•a^^Oyck or such a resemblance leaving as it did all freedom 
of ir ention to the disciple or indeed a great painter educated 
by a ^eat genius Van Dyck inherited Rubens s maivellous 
facility m both draughtsmanship and colour and his touch has 
sometimes a charm and elegance beyond his master s But this | 
facility was not as m Rubens the instrument of a great mind 
which embraced without effort the whole world of art Like 
Rubens Van Dyck tried to amalgamate the influences of Italy 
and Flanders and he succeeded in omc paintings which have a 
touching grace notably in his Madonnas and Eoh Fannhts his 
Cmctfixtons and DepostUons from the Croi, ? and also m. some of 
bis mythological compositions But his mam glory was as a 
portraitist the most elegant and aristocratic e\ er known In this 
sphere he outdistanced his master and had no rivals save the 
great English portrait painters of the i8th century whose model 
he was The great Portrait of Charles I in the Louvre is a work 
unique of its kind for its sovereign Segance achieves by meaub 
of excellent painting a noble and subtle psychological and 
mstoncal poetry 

Otlier Flemish Painters — Around Rubens and Van Dyck a 
pleiad of excellent painters worked in Antwerp which since the 
first years of the i6th century had taken the place of Bruges 
as the capital of Flemish art Many assisted Rubens in the 
execution of his great decorative schemes such as the Ltfe of 
Mane de M edicts Snydeis and Paul de "Vos excellent animal 
painters Fyt a still life painter Cornells de Vos (1585-1651) is 
a remarkable portraitist even more realist than his master 
Jordaens (1593-16/8) had a powerful temperament At his best 
he rose almost to the level of Rubens in pictures which reveal a 
beautiful and healthy nudity 

David Teniers (1610-1690) developed entirely from Rubens s 
^ermesse pictures From these this impeccable craftsman took 
his dancing and dunking peasants and his fine landscapes Their 
joviality IS rather conventional and the somewhat superficial 
observation turns quickly to caricature But all the material part 
of hisr painting— the surety of his touch the transparency of his 
medium his brilliant and subtle colour — calls for unrestricted 
praise He shows the greatest truth in his landscapes his delicate 
greens and his silvery light sometimes give a real distinction to 
his pictures when he restrains his too facile humour 

Jan Siberechts (1627-1703) did not enjoy Temers s vogue and 
good fortune He had closer affinities with the French painters 
Le Nain stnd the Dutch painters of the same penod than with the 
Flemings m the style of Teniers His is an independent and an 
isolated figure 

I Adriaen Brouwer (1605 or 1606-163S) is still closer akin to 
I the Dutch Though he was bom at Oudenarde the disordered 
I epsodea in this Bohemian s life show a secret attraction to 
r Holland He generally painted Tavern Intmors very similar to 
the favourite subjects of Teniers and his imitators but he dis 
played m them a feeling for style and chiaroscuro which raises 
him well above the Flemish Little Masters Hhs htUe panels 
whose subjects are so similar to many others of the time, charm 
and hold us by a fantastic imagination analogous to that of 
Brueghel the Elder and have a mysterious luminosity like that 
of Rembrandt And this is no smalt praise His rare landscapes 
are quite qnlike those of the other Flemings 

HoHand.— In Holland at this time there was unfolding a 
magnificent and almost unexpected art very difierept from any 
thing we might have foreseen from rather confti»d beginnings 
At a period when there was not yet any vay defimte political 
divumon between the northern md southern parts of the hm 
Countries^ there were few painters who could be regarded as 
s^trfically Dutch for^ from the last third qf the isth dehtury to 
^ aid of the i6th the Dutch could not clearly ihstmfmstei 
ftlpa the Flemir^^ They treated the same rdigiow objects ifi 
» ftwy much the same m«mer Gmard de Sanrt Jean (Geertgen 
1 1* Snt JanS) b Leyden, 0 1465 4 Haarlem, ^495)^ whom 
^ ncc^ted Works %m rare is almost tl» Fmmtive 

of fomarkabk iatent mmm them Jn the f ohomng 

was it real mnbvato Cm |or 
''i as m fiHe Albpecili Dtidr 


his elder by^wenty years Indeed withoui the Reio matioo wiffi 
Its political and socni as well as its tb 

Dutch school would perhaps hivt continuid to n prcsint only a 
local variation of riemish painting Buf the Rtformifion won all 
the northern provinces of the low Coiinints which soon ifter 
called themselves the United Pro\mct^ and Spam iiicr forty 
years of fierce warfare was obliged to riiOgiiHi ihe mcltpen 
dence of her former subjects 

The Reformation wanted churches ck\oid of images fk 
result was that there wis no mou rclq lous punting The ciirreni 
of natunhsm which smet the Rtniissmu lud spri id ovfr the 
world but which in Cithohc counliit lonulutui it df with 
religious ideilism and even phci <1 itMit voluui inh it flu serMte 
faith and dogma rugiitd tluncdoilh in Holliml without 


of 

obstacle or compromise Punters no longtr htd to submit to 
the commands of a kmg a court or a cliunh Fhty hal only to 
please the republican bouigcuisu who having oitci known how 
to fight to assure their indtptndente now tutithtd themselves 
and thur country as merchants bmUis mcl ship brtiktrs They 
therefore painted pictures of dmitusions ind subjects suitable 
for the decoration of eltgmi but nt her small housts Portraits 
landscapes scenes of cver^diy lift forimd the themes of Dutch 
pamtmg thus f oresh idowing tht piognmme of thi iqlh eenlury 
An oificiil md civic irt existed only 111 the form of the coilec 
live portrait which displayed round a banquet or eouncil labte 
a group of town migist rates professors syndics of 1 eorporaitoa 
or officers of 1 compmy of volunicen Ihc Dutch punters 
immediately excelled in this untnid genre HiK wis ik (mi to 
interpret it then cime the great Rembrandt and \an der Heist 
(1613-16 /o) followed worthily m the footsteps of these two 
leaders Individual poriniture ckimeil 4K0 sblkd cnftsii>^!i 
Mieuvelt Moreelse Ravesteyn Thomas de Kiystr and Bol 
Withm the limits of i purely prosiie conctplion ihi Dutch 
were inventors and at once they showed a ptrfetlion of tech 
ntque which has perhaps never been surpassed nor evi.n equalled 
It IS possible thit the first idea of tk C«/rd pkferv tht ^r$nhr$ 
the Concerts the Merry nmktrs wkeh were multiplied to snfimiy 
during more than two centuries dtmtd from tirav iggio Inde^ 
the connecting link between Holland and Italy is visible m the 
person of Gerard Van Honlhorsl (1590-1656! who lived for 
long m Rome where he was called Gherardo della Nolle and who 
took back to his country two or three themes borrowed from his 
master Caravaggio and a taste for interior Hghimg elecll, 
achieved either by the skilful use of chiaroscuro or by a p^il 
of artificial light But the Dutch painters soon afeaodoEed what 
remained of the decorative and ftnciful intentions of the Ital 
imutd Honthorst They desired no other Muse than Trull 
To give a faithful and recognisable image of all which oouid bft 
seen m their own and their neighbour s houses in the cuIlimiKP 
of the fields by the side of and on the sea which wm ev»ywliew 
so close to them which was perhaps the prinapl field of 
of tks mariUme people^such was the ideal of ll»st 
and It was more exactly in harmony with their national ap«t wi 
temperament than any other example Which wc cm quote f r«» 
thence came a tmnqml wtitude wiuih m one of Ihi dirtiiitilKii 
mg charactenstics of Dutch art 
Dtttch Masters ~The first among tie artists of Holimd to cte 
serve the title of a great painter* fkiuis Wi* wm t 
and pamted nothing but portrait Mut Ih^ ^ 

In everything the Ditch were ptiov$to» Lnndse^ jW 
brought to a high degree of ^etry mi trutih ftm Iks tite# 
the French mimatunsts dlogtmted the Ttks Rkk$i Smms of tl* ; 
Duke of Berry and later when the ipfi worif ci i 

finitely prolonged mi # 

ample melody umtmg man to immn imd # the mm 
Van Goyen, the Van de Velite% 

Raul Adb^rt Gnypand 

m, itonriog for ke He 11^ iptf* Ml,;'' 
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VENUS AND ADONIS BY PETER PAUL RUBENS (1577-1640) FLEMISH SCHOOL (THE BACKGROUND IS ATTRIBUTED TO WILDENS) 
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NINETEENTH CENTURY PAINTINGS 

1 LIbe iy Guldf g th P op!e by £ g n D ( ofx (1799-XS63) 5 Da seu e r la See e fey H f» e Ce main Bdgird Degi« C1S34"- 

Fren h I th L Pa Is 1917) one of the loadefs of tie Fren h ifnp e f oHt % tool 
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deimg of thm s hitherto deemed devoid of interest 
Their inno ations were hardly less great m genre ^pictures as 
they conceived them though the origins of this style can be traced 
to the greatest of Flemish primitives Van Eyck when he painted 
Arnolfim and his Wife in the midst of the familiar setting of their 
daily life The Dutch painters of rich or poor intenors of caba 
rtts artists studios fashionable parties in marble paved halls 
hung with gilded velvet gallant conversations over a table bearing 
wine and a long stemmed glass seem once again wholly pre 
occupied with a care for exactitude But they compel our admira 
tion and even our sympathy by the lehnement of their colour 
the exactness of the hghtmg a touch of incredible sureness at 
once precise and soft and also because we feel in the best of 
them a secret and intimate pleasure in the subjects they have 
chosen of which their extraordinary virtuosity is only an instru 
ment That is why Holland when she quotes Adiiaen Van Ostade 
Terborch Jan Steen and Gabriel Metsu Pieter de Hooch and 
Vermeer of Deift knows that these are painters who are unlike 
any elsewhere and that for purely pictorial qualities the school 
which they formed can challenge comparison with the most 
illustrious The general character of this school seems to be 
besides justness of observation and perfection of rendering a 
placidity which favours the exercise of these two gifts 

But here we may bethink ourselves of the fact that generalisi 
tions and classifications are always rather vam The history of 
art cannot do without them they are the necessary frames but 
to compel into them the reality which is always complex and 
full of contradictions artifice is now and then necessary No 
period m the history of art more suitably illustrates these reflec 
tions The essential features which we have believed ourselves 
ablg to attribute to the whole of Dutch painting do indeed apply 
to the majority of the painters of that school But others escape 
our definition and these happen to be the best amongst them that 
summit of humanity Rembrandt who surpasses all the rest 
We should have no reason to change the idea accepted generally and 
with reason of the Dutch school if Rembrandt had not existed 
and if Hals Steen and Vermeer had equally been excluded But 
how much m that case would the glory of Hollind have been 
dimmed For in our judgment Hals Steen and Vermeer were 
with Rembrandt the true original geniuses of Holland but m 
a School genius is an accident and a danger to its evolution 
Of the four great painters of Holland Vermeer (1632-1675) is 
the only one who corresponds to that idea we have of the national 
placidity He is perhaps the heroic type of placidity for in none 
of his pictures is there the least breath of disquietude We have 
everywhere the impression that he laid the strokes on slowly but 
with faultless certainty and that he was as interested m a refiec 
tion m a bottle or a curtain on a wall m the stuff of a carpet or 
a dress as m the faces of his men and women No apparent 
virtuosity no prowess of the brush no superfluities here but all 
leads to perfection and to the maximum of effect expressible by 
simple exactness exactness of composition of draughtsmanship 
of colouration which m its clear and rather cold range of colours 
under a silvery light is a rare and otipnal creation 
In the other three great painters of the Dutch school however 
it would be difficult to discover the least sign of placidity In 
place of the calm attitudes which we see in the majonty of the 
persons who people the pictures of Terborch of Metsu and of 
their contemporaries including Vermeer everything m the work 
of Hals and Steen is Ml of movement and even of agitation We 
can almost say that this is noisy painting In looking at the Fete 
m m Im and many other pictures by Steen (1626-1679) we can 
almost hear the heavy slaps on the back of the drunkards who 
hustle each other their shoes beating the ground the piercing 
ones and bellows resembling the cries of animals and the no less 
sonorous bursts of lau^ter whilst a musitnan blows violently 
into an instrument which seems dumb m the midst of that 
infernal ehanvan He i$ very unequal but when he is well in 
spired he lavishes on the scenes of debauchery which he loved tq 
deject the charms nf a l^ely colouration and a sensitive touch 
An^ogous remarks appfy to PranS or t58i-r666)^ 

mm fn what concerns ms ifioral inttnfeion% Which wore ndh 


41 

existent And these remarks are still more significant here s nee 
Hals devoted himself almost exclusively to a subject m wh ha 
taste for agitation had not much chance of spreading itself \Vheii 
he painted the portrait of a rich and important personage how 
could he abandon himself to the impulses of his imagination? 
He was obliged to choose a pose conformable to the rank and 
pretensions of his sitter It was the same in those assemblies of 
Archers of St George or St Adrien which amply made his repu 
tation These officers m their fine uniforms escorting the flag 
of their company wished to bequeath to posterity a flattering 
hkeness of themselves Hals with has vast facility his unctuous 
and flexible medium his gift of touching in broadly a human 
being in his own likeness at least outwardly found the means 
of introducing movement everywhere into his faces in the eyes 
which seek ours m the mouths opened to speak in the hands 
about to grasp an object and also into the sumptuous ampleness 
of the clothes he paints F& did not forget in his cmc pictures 
the flags which furnished him with picturesque backgrounds 
But he was still more at ius ease perhaps with the popular 
models who inspired his imaginary figures The Boketman 
(Louvre) the Gnztanst and the Etlle Bobbe (Berlin) 

As for Rembrandt (1606-1669) in spite of the secret and 
august peace which emanates from some of his religious com 
positions such as the Pilgrims at Emmaus and the Carpentet s 
Family who could believe he possessed his share of Dutch 
placidity? He is completely mysterious m his spirit his character 
his hfe his work and his method of painting But what we can 
dmne of his essential nature through his painting and the trivial 
or tragic incidents of his unfortunate hfe whose misfortunes even 
are not entirely explicable conjures up a disturbance of ideas and 
feelings contradictory impulses emerging from the depths of hi 
being like the light and shade of his pictures In spite of thi 
nothing perhaps m the history of art gives a more profoun<r 
impression of unity than his paintings composed though they be 
of such different elements loaded with such complex significations 
In the same way hts nature full of contradictions so rich power 
fui and dominant and at the same time so feeble and helpless 
against the snares of Me and the attacks of fate seems yet to 
reveal a closer unity than we see in any other gemus between his 
intelligence his mind and his heait 
One feels as if his mmd that genial great free mmd bold and 
ignorant of all servitude which led him to the loftiest meditatiom 
and the most sublime reveries derived from the same source as his 
emotions From this comes the tragic element which he imprinted 
on everything he painted irrespective of subject perhaps I ought 
to say on everything he painted on his mspred days For there 
was inequality in his work for the reason that the sublime which 
was the natural vocation of such a man is not a daily thing 
It seems as though this singular strange attractive and almost 
enigmatic personality was slow in developing or at least m 
attaining its complete expansion That Rembrandt early showed 
talent and an original vision of the world would be sufficiently 
proved by his youthful etchings and his first self portraits of about 
1630 In painting however he did not at once find the method 
of which he had need to express the still uncomprehended things 
he had to say the audacious broad and personal method which 
, we admire m the masterpieces of his maturity and old age but 
which m spite of its subtlety was adjudged brutal and certainly 
contributed to alienate his public He first adopted a polished 
style very similar to the manner of the Little Masters of his 
country which ended by degenerating into those tours de force 
of vam minutiae which made the reputation of Gerard Dou If 
Rembrandt had only left us the large full length formal portraits 
Which brought him success among the rich burgesses of Amster 
dam or even celebrated and much admired pictures like The 
Amfomy Lesson of Doctor fulp (1632) he would count without 
any doubt among the excellent painters, but he would not be the 
man m whom we salute a brother to be pitied a solitary spirit 
mfimtely surpassing us a Jbnd of sibylhc prophet charged with 
misery u well as blessings creator of a new tongue for the 
translation of hunian sorrow, mercy gooAaess the contra 
metmns and wudetms of the human * 
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beginnings and of his success however | 
G^^ng played a major part m his conception of painting and 
he n*^e it the principal instrument of his investigations into 
the arcana of the interior hie It already revealed to him the 
poetry of human physiognomy when he painted the Philosopher 
in meditation or that Holy Family so deliciously absorbed in its 
modest intimacy that it was formerly called the Carpenter s 
Family or the Angel Raphael leaoing Tobias (both of the year 
16^7) But soon he asked for something more The Night If atch 
(164 ) marks at once the apotheosis of his reputation and the 
beginning of his fall from favour Those important personages 
the officers of the Civic Guard m ordering this large canvas from 
him gave him to understand that they regarded him as capable 
of rivalling the famous civic groups of Frans Hals Rembrand 
believed that he had henceforth enough authority to disregard the 
rules of this type of work He painted the portraits and made 
them richer in profound humanity than the vivacious but super 
ficial effigies of Frans Hals For the rest he used imagination 
and fantasy to relieve a theme he considered too prosaic Inde 
pendent of enigmatic figures like that of the little girl with the 
cock or at least to which he gave an enigmatic appearance — for 
the little girl who looks like an apparition is only carrying the 
prize of the shooting competition to which the soldiers go — he had 
a genial inspiration which was misunderstood He applied here 
fully for the first time his instinct for transfiguring m his own 
peculiar way even the most banal subject As Fromentm (who in 
his Matfres d autrefois analysed more successfully than anyone 
else the essence of Rembrandt s genius and his means of expres 
Sion) has said the invention here consists m illuminating an 
actual scene by a light which was not so le fin giving to a fact 
the ideal character of a vision 

Henceforth Rembrandt knew what he could do He did not 
•^ver attempt to paint light for its own sake as did later the im 
pressiomsts He used it as an instrument of projection and of 
expression of the invisible and the imponderable He cared not 
for matenal things nor for light even but fof humamty feeble 
tortured miserable but upon which a ray sometimes fell from 
above an ineffable pity a mysterious consolation A figure at 
once divine and human appeared to those who had the eyes to 
see and concerned itself with the vicissitudes of the life of the 
humble the figure of Christ bending over the wounds of soul 
and body curing and paidomng who says Remember that I 
am gentle and humble of heait It is greatly to Rem 

brandts honour that more than any other painter perhaps he 
could evoke not the least of the Saviours characteristics His 
infinite goodness and gentle mercy It is no exaggeration to say 
that after the Piimitives Rembrandt is with Greco and per 
'haps more than the exclusively mystic Greco the most religious 
of the painters He was religious and human at once His soul 
was ennobled by misfortune and his spirit continued to grow more 
powerful more inventive more touching 

No he did not love light for its own sake and shadow did not 
seem to him less precious nor less rich in mystenes Here again 
we cannot do better m characteribing his method than to turn to 
Fromentm All is immersed in a bath of shadow into which 
the hght itself is plunged save what is left outside to make it 
appear more distant more radiant turning the dark waves round 
lighted centres shading them crossing them thickening them 
rendering nevertheless the darkness transparent the half darks 
easy to pierce giving finally even to the strongest colours a sort 
of permeability which prevents them from being black Every 
thing in his work is personal invention but only for his own 
usage He had however carefully studied the Italians — Correggio 
and the Venetians in particular But what he drew from them id 
not resemble them at ail and resembled nothing but himself 

Rembrandt had pupils disciples nmtators Some of them had 
talent for example Nicolaes Maes Govaert Flmck Ferdinand 
B0I Gerbrandt Van den Eeckhout Aert Van Gelder Jan Elevens 
Carol Fabritius alone was an exquisite painter but though a pupil 
of Rembrandt he is nearer to Vermeer than to the author of the 
P4grvm at Emmaus But what were they beside him? When they 
ro^ neaipest to%m it wa|, only to arrive at the height of his least 


good and Mast personal vork For in iht pur uit ot in idtal so 
new and so difficult hov lould ht noid pirtiii I iihirts’^ For this 
reason misfortune pro\td rithtr iuoioibit to Rtnibrmdts 
genius he was not built to vork on commission And tins vas 
why the ordiniiy enough por i iit pimttr ot I hi i^rt it bourgeois 
of Amsterdam of ihout 1640 btcamt tin idminbk me! incom 
parable pamtei unceasingly unewed in the niinitroiis ti igic se 
portraits of his old age such as the R mhramit au I ouhrd 
(Louvre) and m those which he midc rtspkndfiit with the 
goodness shining in the fi itmcs of his ii\ m\ md 1 nlhfui intnd 
Hendrickjt Stoffels Then ior the tiist tmu \v< su is wt ha\e 
since seen freciucnti} enough in modi in turns i grt it 11 list who 
renounced the comprehension of the public or i\tn oi sili steied 
connoisseurs and whose one thought w is to siti i\ himsdf to 
put the whole of himself and his dicims into his punting 

Rembrandt is the first plastic genius to be 1 modtin He is 
confidential as no one eetr was before m irt Lndtr all dis 
guises through the subjects which he chose in his imieersal 
curiosity and his poetic taste for the fibles legend and stones 
which have enchanted the imagination of huminitv it is himself 
whom he confesses This led him to in iceeiit of uncompromismg 
truth even of crude truth and moreover he never sipinUd the 
real from the imaginary He never once treatid one ot tht sub 
jects of real life which then formed the lepirtor) of lus Dutch 
contemporaries Bui he painted the hiiytd Ox m liinosi itpui 
sive spectacle before which neirl> all s|Xiulists m still liii would 
hive recoiled Indeed it is nut x still life such is w is punitd b) 
other painters even the best hkc Chirdm The uncompiomismg 
realism of the Flayed Ox is of the s ime order and requires the 
same effort of imagination as the pathetic realism of the por 
traits of old age md of the ideal compositions 

He had a universal curiosity md he Imd meditated dreinud 
and painted thrown back on himself He thought of the grcit 
Venetians who breathed a noble and voluptuous hvthness he 
borrowed their subjects and made of them an art out of the 
innei life and full 0! profound emotion M>thologiid iikI reli 
gious subjects were treated as he treated his port nits I or 
all that he took from reality and even from the works ot others 
he transmuted instantly into his own substance In the con 
stant indissoluble and unsought for mmglmg of mii mition md 
reality we are reminded of Shakes|xare though Rimbrmdts 
masterpieces were pure phstic creations 

After this magnificent expansion towirds the end of the t Ah 
century the first signs of decadence set m m Holland It wis 
consummated in the iSlh century No soul remuntd nolhmg 
but a poor ideal of detailed execution v\hieh ended m drsmss or 
insipidity No soul in the country of Rcnifinndt among the 
painters who could have unceasingly before thfir c>cs ttample^ 
of the greatest painter of the soul who ever existed Bv this we 
can measure the extent to which reall> great men outdistance 
their time and their country md can be sir mgirs to them above 
and outside the movement of the Schools to which iky are 
supposed to belong They are meteors taken from the sky No 
doubt they resemble the chameleon which takes the colour of 
the ground on which it lies But that changes nothing of their 
nature or their origin which are otherwise 

SPANISH SCHOOL 

The same years of the seventeenth century which saw so great 
an expansion of Flemish and Dutch |»iiitmg brought into the 
scheme of umversa! art a School which till then had remained 
aloof It IS only recently that scholars hwc begun to study the 
origins of painting in Spam and much obscurity still prevails 

It seems that Catalonia was the prmcipl seii of art m the 13!% 
14th and rsth centunas Artists first worked there under the 
most solitary influence of the French mimatunsts then this mfiu 
ence was shared by the Sienese pamtm and a few years later by 
the Flemings However till the extreme end of the isth emtufy* 
works in a gracious and delicate style like those of Jaume 
(whose name seems to indicite a French oni^n) stewed thi 
the midst of a general production which seemed like t meift 
longation of Flemish painting there wai slil, at lenit m 
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a certain air wafted from France 
The 1 6th century in Spain as m Flanders is the epoch of Ro 
manism A cold and scholarly combination was created by the 
artists who were theorists more than painters between the Flem 
ish realism which to some extent corresponded with the instruc 
tive leanings of the Spanish imagination and the classical models 
of the Italian Renaissance It is curious that the man who m the 
1 6th century seemed to be the most authentic representative of 
Spam was Antonio Moro (1512-1575) who born in Holland 
called himself there Anthony Mor Van Dashorst and who highly 
favoured by the courts of Brussels London and Madrid painted 
portraits of admirable truth and dignity It was yet another 
foreigner who soon afterwards offered to Spam an art m which 
she could recognize her mystic and chivalrous spirit 
The Cretan Domemkos Theotokopoulos called El Greco 
(c 1542-1614) studied in Venice in Titians studio and his first 
works bore the marks of their Venetian ongm mingled with the 
influences of Correggio and Michelangelo He arrived m Spam 
about 1580 and soon settled down at Toledo There was no doubt 
a mysterious affinity between this late Greek whose imagination 
seemed to have preserved the hieratic figures with wondering eyes 
of the Byzantine Mosaics and the strange town the heart of re 
ligious and military Spam where everything spoke of ardour 
secrecy spirituality and a sort of passionate austerity Theotoko 
pouios the pupil of Titian preferred the dramatic and tormented 
inspiration of Tintoretto to the nobly balanced conceptions of 
his master He there led the life of a gentleman of fantastic dis 
position and after a certain time did not appear to wish to sell 
any more of his pictures He painted only for his own pleasure 
and this was what gave to his best woik the irresistible attraction I 
whith fascinates us Though unequal he was always sincere to i 
himself This man who m many aspects of his personality and 
his work seems more mediaeval than the most authentic Primi 
tives links up with our most modern ideas of the pure essentials 
of art and the specific attitude of the artist What sensation was 
to painters from the last third of the 19th century an impulse of 
the soul was to Greco and m spite of the spiritual abyss between 
the two principles the plastic effects are not very different No 
one perhaps has seemed more indifferent more disdainful even 
to material truth His disproportionately long and twisted figures 
flout the most elementary rules of anatomy and in spite of his 
ability as a portraitist his construction of faces is not much more 
correct He twists lines and colours at his despotic fancy But 
once these concessions are made to the rights of criticism if we 
are content just to look the incantation of this extraordinary and 
unique art takes hold of us These undulating lines tending to 
the vertical this coloration with its predominating blacks and 
whites impoverished by a kind of ascetic will all tend to an ex 
traordmary intensity of expression These lines in truth have the 
trembling elevation of prayer and ecstasy and they compose a 
marvellous melody sustained by a harmony resembling a night sky 
broken by violet tinted clouds silvery pallors pale yellows and 
green lights This man who seems to care for nothing but what 
comes from his arbitrary fancy was by a miraculous paradox a 
portrait painter when he wished to be and he put ardent hfe into 
his Imd faces in which no single drop of blood ever circulated 
His Coromttons of the Virgin his Assumptions his ReSurrec 
tions show us that he is the only painter who has really spread 
celestial visions before our mortal eyes he painted them as he 
saw them And m the great canvas which is his masterpiece the 
Burial of Count Orgaz he achieved as no one before him had 
done and probably no one after him will do an understanding and 
interrelation which seem quite natural between the supernatural 
and the matenal We feel that this marvellous picture must have 
appeared complete to the imagination of the artist with its com 
position so bold and we may even say so true An almost uncom 
promising realism and a spontaneous mysticism are thenceforth 
the two poles of Spanish art Even m penods in which and in 
the works of painters in^whom the desire for realism seems pre 
dominant a sort of mystic vibration is never wholly absent 
We see this soon afterwards m the work of several great painters 
who represent the various i^gional tef denaes at Valencia m 
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Ribera (1588-165 ) at Seville m Herrera the Elder (1576-1656) 
and in Zurbaran (i598-?i66g) All three had been subjected to 
Italian influences Ribera m his early days was a real Neapolitan 
and at Naples was nicknamed Lo Spagnoletto Zurbaran had been 
in Rome But the national temperament was so strong m them all 
that there was no risk of their repeating the experiment of the i6th 
century and the Romamsts They had no wish to extract an aca 
demic formula from their Italian models Besides they went by in 
stinct to the masters of naturahsm and particularly to Caravaggio 
Each in his own way Herrera Ribera and Zurbaran applied to all 
his subjects whether sacred profane or even popular a disdain 
for convention which gives a new accent to traditional themes 
and a touch of the crude the direct and the brutal to their vision 
of reality but always with a feeling for the picturesque and the 
dramatic latent m all the scenes of life ’the celebrated Monk at 
prayer m the National Gallery (officially called A Franciscan) 
shows clearly how Zurbaran the most idealist and at the same 
time the most balanced of the three artists quoted arnved at an 
extraordinary intensity of spintual expression by realistic means 
as much in the individual character of the half hidden face as m 
the striking rendering of the heavy robe and m the violent opposi 
tion of light and shade This contrast of light and shade was 
earned by Ribera to its maximum of intensity and he drew from 
it by turns effects of realism tragic horror and even of suavity 
From Ribera s Club Foot and the like derive the popular types of 
Velazquez the beggars of Munllo the grimacing or burlesque 
figures of Goya and even certain early works by Manet 
Velazquez (1599-1660) owed much to these excellent painters 
However he only called on Herrera and he was not the pupil of 
the frenzied Spagnoletto but his youthful works show clearly the 
influence of Zurbaran The hfe and career of Velazquez as well 
as the part he played m the art of his country remind us o:U 
Rubens Both represent a magnificent expansion after a period 
of fruitful preparation Both led brilliant lives and enjoyed the 
favour of princes The duties of the court occupied an ever 
greater place in the hfe of Velazquez than m that of Rubens 
From 1624 till his death he hardly quitted the court except tor 
two journeys to Italy at an interval of twenty years and even 
these visits were official missions 
Velazquez admired Greco and even possessed some of his 
canvases He made Rubens s acquaintance dunng the latter s 
vis t to Madnd Above all like Rubens himself he had carefully 
studied the great Venetians whose masterpieces adorned the 
royal palace All this explains the development of the most per 
feet artist produced by Spam one of the most perfect ever seen 
anywhere But it would have been insufficient without the gift 
of genius We receive the impression that this intelligent bu|^ 
passionless artist this accomplished example of cmhsed man 
had an almost limitless power over his own faculties He wished 
at first to learn his work by principles he exercised his eye and 
hand in the manner of Zurbaran in bodegdns % e still hfes 
I and pictures depicting popular types He succeeded from the 
first with a prodigious facility He was not more than nineteen 
when he produced that Aguador de Sevilla in which the distribu 
tion of light and shade the truth of types and poses their natural 
ness the method at once sober and rich are all perfect From 
that moment it was clear that he was destined to be an admirable 
portrait painter elegant even in his popular types and his real 
ism If we were looking for a pretext for criticism we might say 
that the three figures in the picture were perfect m vam their 
perfection bemg eclipsed by that of two marvellously painted 
alcarazas of unbaked clay set out in the foreground 
He might have been content with similar results and pursued 
the development of his personahty with the aid of this quickly 
acquired and scholarly techmque But soon after his amvai m 
Madnd and from the time that he was appointed painter to the 
king (1624) his style changed He created for himself by an act 
of his intelligence and his will that facile rapid and almost fault 
less techmque in which he combines power breadth and mellow 
ness and seems with one brush stroke to render form expression 
and light a truly incomparable manner which i^the '^ry per 
fection of painting It is umque m safi«^ng at once both the 
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none of their LkwldLc '^"® tnodels he hid 

the supreS eS^c^nT f " ^‘ttue of 

images of his anstocratir innate in him he offers us 

the beauty thS ® ‘trst admire 

and they hold our atoCVdlriT ^sturbmg 

It may be that VeIa 7 oiio» ®‘^®®®te]y like eragmas 

™us essays m rehtouTpaiZg"^^^ t 

an original trait of bio 1 ^*“® inere again we may note 

time wVn tSdf Spam andL the 

success ro the interpretation S eSa^ThemPs^T'^ 
dramatic intensity the otbpr themes the one with 
If his Coro««Vow 0 f fL If/*?" ®ay that 

mproBQh of coldness its itself to some extent to tbe 

el^ance and his type of MadmuS^^” \f perfea and original 
executed no more £ Ms lartTt F had 

Prado that would hwe heef LnfT n ‘he 

Wfldern image of the diviM Cmcifi®^ ^®’^haps the lovehest 
indications of the htur^ coamvefi from the 

li^p^yiscSSS™**" ?' ‘ 1 ?* *“ Vetaimas 

soiiwye i g p ele^^ affirmed m them as well as the 

^^^TliXrot- «b wyentiOT Ttee con^sitions 

] bM in hoML ^ I^cthre ordered fer 

mm m how af^^.pubtary regarded as 0mm ^ 


the monariby it fuliilltd the sime fiiiution ! it< r on did tk 
cdmises oT Van dtr ileiikii tckhntmr, tk spkndoiiis ol Loms 
\IV But without disdainuv tht t iilhiul and pictuus(|ue an 
mlist Van der Mtultn whit a diltertiiii h\ hitwrin tht two! 
Ihis noble and eis} composition o\irsprciil with a imt light 
this chivalrous air these Imc portriits this blue iml silver sky 
stnped by the line of hncts all is the imcnlion of i supremtiy 
intelligent great artist It is the finest histoutal picture in exis 
tence and we can say further the only one to btloni, to the high 
est category of artistic creiiion 
The \U7mms and the laptsiry If lanrs arw still grtiur By a 
mincle of hidden irt which shows nothing loncci Ud i ikuhted 
or arranged these two cmvasts which npre uit the om i torntr 
appircntl) chosen at random m the tapistiy wining futor\ of 
Santa Barbara the other a lOom m tht Royd I ihti m which 
Vek?quea himsdf is painting the poit rails of Ihihp 1\ ind his 
second wife Maria Anna of Austria are works un <|iit ot ikit 
kind They had no precedent ind hnt been ioilowul by no 
equivalent though they tontam mtxhauslibk lessons for modern 
painting The word realism with its sigmiicilion of prttoniened 
ideas and deliberate demonstration fail to txpns thim The 
pamter here had no hxed mientioii hi wis m itlur for not % nnst 
what he saw the action ht rtpnsenltd the hum in In mg royal 
personages children trfs or workers who pirtuipihd m that 
action We feel as if he neither loved nor hlimed mdetd as if 
he cxpenenced no feeling at dl Is tin rt estn i subjt el —properly 
speakmg~in these two pictures^ In the foreground of the one 
the we ivexs axe occupied by thin work md take the \ inous posts 
necessitated by it But in the background undt i i qiiiti diffirint 
light on a different level some Udus whose pri since set ms 
quite fortuitous have just entered the factory md an lool mg 
at the tapestries they aie shown md they rcseniWe oni does 
not quite know why a fairy ippintion There is no discord 
however and above all no striving lot efftet In the other pic 
tore the whole foreground is occupied by thiee elegant and ehaim 
mg figures a little infanta stiff m ht r nch robes and two m udi 
of honour eager to serve her In the shadows are two clw irfs md 
a large dog It is quite nght that we have grown ueiisiomid to 
call the picture the Men$nas though the sulijeef is suppo cd to be 
Velazquez painting the portraits of the king md <|Ui in Vtl tzquei 
IS indeed there but m the middle disimte md in shulow and 
before him is an immense stretcher on which ht p imts the campo 
sxtion almost life size As for Ins lugust models we h wt to look 
for them Right m the background shown m a dim light stitt 
further obscured by the curtains of tht windows ihi re are side 
by side two rectangles of light on« brighter thm the other, the 
brighter is a door opening on a staircase on which a man imm 
towards us and the othi r is i mirror tefltiting the disl int m$^% 
of the king and queen po&mg for the painter Thus there m i 
problem of subject and initnlion or rathi r the ipparcnl absenii 
of the painter s intention is itself a probkin But his art tf 
us as a magic il invocation of truth and lift ^ 

Good craftsmen worked in Madrid for some time under 
influence exerted by Vehzqmz his son m kw Ma/o (ifiiS‘^i66?i| 
to whom IS now attributed the charming httle picture the 
mg of Ihtrkm Gentlemen (Louvre) and Carreno de M»i^ 
(a:6i4-"i6S5) a good portraitist 
To the eyes of his contemporaries Esteban Murillo 
i68^) perhaps appeared more admirabtc than Velwquos 
sdf His sentimental and popular art was eerttmly bitter oIc 
iated to touch the heart than the lucid inteliigence ie truiloewi? 
the apparent insensibility end the infallible mastery of the aul^ 
of tli Mmttm But above all be was leptimately admired 
mired with enthusiasm and gratitude by ftit devout of 1 
whom^ after the reign of the peat court pam er> he / 
art capble of expressing m easily com|»’thenable ton|tiip ' 

. tendernesses the ecstasw md the adoradM of & naive ap p 
; fpimd faith He b^n, hwew very much m di4 fe" 
himself m a realist aanner more or lets dirocif , 
Zurharan a httle inter If #ii ii& m ' 

■ and pmture$d» s»l|e# offered to Mfi If tha w f f r, 

- Tm^ $ei$m In tite and o§er pclf^ #| ^ | 
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show clearly the foundation of solid observation of nature on 
which he built his ideals His first pious compositioils for ex 
ample the Miracle of San Diego (Louvre) show that he had 
found how to associate m an apparently spontaneous harmony a 
realistic execution with mystic feelm<^ the faithful depictm^^ of 
the most humble things with the shimmering vision of miracles 
aiid the supernatural Herein we have one of the greatest merits 
of Murillo Perhaps his Immaculate Conception m the Louvre 
was too highly rated m former times but we should not pass to 
the other extreme Murillo was the smoothest painter of Ma 
donnas since the time of the Primitives 
After Murillo decadence set m fast Valdes Leal (160O-1691) 
deserves mention By the i8th century there were hardly any 
painters m Spam save Frenchmen of secondary talent summoned 
by the Bourbon kings the German Raphael Mengs a good por 
traitist and the dazzling decorator Tiepolo the last of the great 
Venetians who came from Italy to decorate the Royal Palace 
and died m Madrid which decorations we may believe were not 
without influence m the development of Goya 

Goya (1746-18 8) is in his way Velazquez s heir and it was in 
him that the fine tradition of Spanish painting was renewed after 
nearly a century and a half He was less perfect less sovereign 
but infinitely more varied He was ignorant of nothing that could 
be done by means of painting and with all his inequalities was 
of extreme fertility and excelled m every direction He had ter 
rific gifts he was equally original as a draughtsman an etcher 
a lithographer and a paintei But we must not believe that like 
Velazquez he arrived easily and from the beginning at mastery 
If he had died before he was forty he would not perhaps have 
left us a single one of the works on which to day his glory rests 
Hejie then is an unmistakable sign that this man of impulse was 
also a man of thought he is one of those who having invented 
a new form of ait created a new world cannot have other mis 
ters than themselves and their own experiences of life 
Goya IS one of the outstanding geniuses who shed glory on 
Spanish painting And even more than the grert \tlazquez he 
reminds us of the most illustrious name in the literature of his 
country Cervantes because of the combination we see m both 
of lyricism and comic verve of pathos and satire Like both 
Greco and Velazquez he is an admirable portraitist We may go 
SO far as to say that the portrait is the ba is of his art and that 
even in his works of pure imagination the peculiar vision of the 
portraitist is everywhere manifest This is also true of the typical 
masterpieces by Greco and Veh^quez the Bunal of Count Orgaz 
and the Memrm The Family of Charles IV belongs to the 
same order of plastic creation The lively handling the iridescent 
and mysterious colouiation are already enough to distinguish this 
umque example among court portraits and formal pictures But 
all the admirable inventions of the colourist and the virtuoso 
would lose half their beauties if we did not see in them brilliant 
and subtle variations on a heroic comic theme of psychology 
In all directions Goya renewed and innovated Whether he 
worked for the churches or painted patnotic pictures he always 
did something unexpected His cartoons for tapestnes show that 
he had studied Boucher and Fragonard But there was nothing 
conventional about him In scenes of gaEantry or mernment 
some even dramatic aE costumes types attitudes has the ac 
cent of popular truth His inexhaustible verve and the profoundly 
onginal turn of his sensibility found an even more favourable 
field m his httle genre pictures But bow insufficient is the term 
genre pictures for these little masterpieces of invention obser 
vation emotion and irony There are carnival scenes hke El 
en$%erfo 4 $ h Sardtna street processions hke the FhgeUaniSf in 
teriors of prisons and madhouses f Ite days m the country hka 
the celebrated Pmdera de $an Jstdro and many other strange 
subjects melodramatic romantic anecdotal and satimc which 
every time are a surprise am} revelation to us for inevitably we 
think what such subjects would have become in the hands of 
tnother painter md appreciate the more fully what marvels of 
poetm fantasy and tnif^teious th»ost emgmatic emotion thfe 
msgimai wad^ of them i 
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nude m Spanish painting (the Ma^a Desnnda) To complete the 
universality of his genius this roue and libertine had his hours ot 
Chnstian inspiration The Last Commumon of St Mseph 
Calasanz is perhaps the finest i8th century religious painting 
known It palpitates secretly with an emotion which recalls 
Rembrandt The mystery does not come however as m Rem 
brandt from a source of light springing from shadow but from 
the infinite gradations of a twilight grey In San Antonio de la 
Floiida Goya painted his other reh^^ious masterpiece and his mas 
terpiece of decoration Never have we seen anything to equal 
those greys and blacks which play the part of a sot to voce bass 
in light and aerial harmonies 

Goya is the father of 19th century art and of all modern art 
In his own country he left only one expert and too servile imi 
tator who had however animation Euganio Lucas (18 4-1870) 
His best and truest heirs are to be found m France In the course 
of the 19th century however outside the bnlliant but haish and 
petty art of Fortuny we feel that Spam still keeps her possibiii 
ties and will be capable some day of favouring the development 
of a great painter 

FRANCE 

The first half of the 1 7th century is in France as in almost all 
the countries where art has flourished a penod of rich develop 
meat which saw the bnth of geniuses of the most diverse types 
and the most marked originality 

Simon Vouet (1590-1649) was exceedingly precocious At 
14 he aheady enjoyed such a reputation as a portrait painter that 
he was invited to pay a visit to England in order to paint the 
portrait of a lady of quality He was successful also at Con 
stantinople whither he followed the French embassy at Venice 
then at Florence where he received the title of prince of the 
Acadcmie de St Luc and Anally at Genoa where he decorated^ 
the Dona Palace Recalled to Pans by Louis XIII in 16 8 he 
vas loaded with honours and for 20 years held sovereign 
sway over the arts It is obvious that he was too much car 
ried away by this facility but his clear colour and sense of 
decoration have played a part m the evolution of French painting 
He hid more influence thin Poussin himself on Le Sutur Le Brum 
ind Mignird and through them on the great work of Louis XIV s 
reign the decoration of Versailles From him derives Boucher 
and hence a substantial part of i8th century art 

Poussin — ^Although Nicolas Poussin (1594-1665) was only 
four years younger than Vouet his influence made itself felt m 
France only later He was not precocious hke Vouet but may be 
numbered amongst those great men who have need of leflection 
and meditation whose inspiration comes only with maturity of 
mmd and body None of his early works have been presera e<i^ 
The present writer believes it possible to ascribe three of Fous 
sms printings to 1623 but apart from these which if painted at 
Pans were executed very shortly before his departure for Italy 
his careei begins historically speaking m 1624 with his arrival in 
Rome at the age of 30 He had come to Italy m quest of Raphael 
whose gemus he had discerned from the engravings of Marc 
Antome while still in Pans The master of the Famesme and of 
the Vatican Stanze and Loggie did not disappoint him But Titian 
was a profound surprise to him and from that time onwards has 
constant preoccupation was to reconcile the spint of these two 
great men At tunes m pursuance of his cherished theory ex 
, pounded in a famous letter to M de Cbantelou-i-the theory of 
modes Done Ionian and Lydian— he seemed to prefer a method 
hovering between these magnetic poles and gave a marked pre 
ponderance now to the hnear element derived from Raphael now 
to the warm and coloured atmosphere which he admired m Titiarw 
This clear sighted and impassioned study which Foussm devoted 
to Raphael add Titian app^^ars perfectly natural to day hot this 
was not m in 1:624 when the foragn artists at Rome had im eyes 
except for the academic derived ftom the Bolopi^e dt from 
the teutal wturalism of the dtsa:^es of Caravaggio felt 

m equal detestation for both and with his rohnst |Aiload|iiiiart 
frantoess condemned both unsparm#y (a * ^ 
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ing into his own being the mind of antiquity is Goethe Whether 
he studies Raphael Titian or the Greeks Poussm can derive from 
them only salutary inspiration for they are kindred spirits Even 
m his person — a lover of solitude incapable of flattery scornful 
of ill worldly vanities noble and austere in countenance unosten 
tatious authoritative and dignified — ^he reminds us of one of the 
sages of ancient Greece The finest aspect of Poussm s gemus is 
to have put into his masterpieces more thought than it was ever 
given to any other painter to express and to have found for that 
thought poetic and philosophical by turns an onginai and plastic 
interpretation There is in Poussm s art a musical incantation as 
it were It is above all when he invents compositions where nature 
and humanity appear m closest unison that he moves us and 
despite his gravity charms us It is there that the memory of 
Titian and Giorgione inspires him to tmd new treasures Poussm 
IS one of the greatest landscape painters His sketches are 
comparable only to those of Claude and are in our opinion >et 
finer while certain of them recall Turner s most dazzling water 
colours It IS upon a foundation of truth apprehended with emo 
tion that Poussin builds the creatures of his mind landscapes such 
as the marvellous Homeric and Virgilian poem which forms the 
background of his Polyphenie the Eiysian glades welcoming his 
Bacchamles and shading the repose of his sleeping nymphs These 
landscapes are invented but appear so real that only with sur 
prise do we fail to identify given spots m the Tiber or Amo val 
leys Poussm is inferior to Titian in richness of colour as well as 
fulness and purity of form but his poet philosopher s genius has 
added a lofty spirituality and an indefinable touch of the heroic 
to what may be called the symphony of man and nature So that 
this man who from the age of spent (except for the 2 x months 
journey to Pans) his whole life m Rome remains the most French 
of the great painters and always kept m view that wise and 
**ioble balance between reason and feeling which was the ideal of 
the Ancients and has been that of artists and writers alike in the 
land of the Seme Lone Garonne and Rhone 
Claude Lotram — Chude Gelee called^ Claude Lorrain 
(x 600-8 2) IS neither a great man nor a lofty spirit hke Poussm 
His gemus cannot however be denied and he was like Poussm 
a profoundly original inventor withm the limitations of a classi 
cal ideal He too almost spent his life m Rome though the art 
he created was not specifi^cally Italian but French For more 
than two centuries afterwards everyone m France who feels 
called upon to depict the beauties of nature will think of Claude 
and study his works whether it be Joseph Vernet m the xSth cen 
tury or Corot m the 19th Outside France it will be the same 
Claude was nowhere more admired than in England 
There is an element of mystery m the vocation of this humble 
nd almost illiterate peasant whose knowledge of French and 
Italian was equally poor and who used to inscribe at the bottom 
of his drawings notes m a strange broken Franco Italian This 
mystery is m some sort symbolic of that with which he has 
imbued his pictures le myst^re dans la lumiere What attracted 
him to Rome and what held him there? Might he not have pro 
duced his masterpieces at Nancy Pans or elsewhere? For this 
admirable landscapist has drawn from withm himself the greatest 
number of his pictures the very ones in which to our enchanted 
eyes all is beauty poetry and truth He made sometimes from 
nature drawings so beautiful that several have been attnbuted to 
Poussm but m his paintings imagination predominates it may 
even be said that it predominated more and more m proportion 
as Claude realized his gemus Without needmg to reason without 
any loss of his instinctive poetry he understood by listening to 
Poussm and watching him paint that a sort of intellectual back 
ground would be an addition to his own visions and revenes 
Poussin had an incomparable prestige but for the most part 
his influence was remote and except for his immediate disciples, 
Gaspard Du^et { le Guaspre Poussm ) and Jacques Stella was 
felt only as an aspiration more or less preose^ towards an mtel 
leotual and classical ideal Some because they died too young or 
for other reasons escaped this influence entirely for example 
Valentm de B<plogne called le Valentm’’^ (r59i--x634) 
yoftijal*<ite~The French Sdtool has always numbered good 


portrait painters this form of irt wdi mted lo the French 
taste for ^psychological exactitude \\Iiieh mmifests itself also 
through the mor ilists m literature In the ifith ct ntur> when the 
fate of painting in France seemed so gri\€l> comproimsed only 
this feeling for portraiture remiimd ictixt Liter it the end of 
the xyth century when in academic convention \\ is threalemng 
to stifle originality amongst painters Lirgillierc and Riga d 
painted portraits full of force and vcinity Etui in the cere 
momal portrait even m that where the subject is iii\ thcdogiciUy 
disguised we feel thit the punter will ml rinouiiit his rights 
as an interpreter of human physiognomy Two mui i ^uiintion 
apart Philippe de Chimpugne (160 -/41 md Rolnr! \mieuil 
(c 16 3-/8) a draughtsmin md cngriver moit thin i piiatcr 
were neither of them brilliant punters virtuosi ot thi brush hke 
Largilhere and Rigaud but in Iheir quiht} of portnitists they 
rise above them and above all by their love ot truth 

Together with Nanteml must be cited anotht r engriver a free 
lance draughtsman of gemus Jacques Callot (i‘>q Did he 

ever execute a painting m oils? can be eertiin of none and 
this IS surprising m view of the strictly pittoml quiliiics with 
which he was the first to endow etching ind the f ict thit it was 
pamters most supremely and essenti illy worthy of the 11 imt Wat 
teau and Goya who seem long ificrwirds to have been most 
mindful of his lyne masquerades and his s it la C mne 
Eustace ie Sueur (1616-55; is in engaging person ihty possess 
mg real originality and deriving ill his irt from within Without 
having been to Italy he reminds us of Raphael whom In prob* 
ably faew only from engravings but m his typically I rineh way 
he followed the tradition of the xsth century illumm itors Pic 
tures such as the Messe de St Marim md the ippaniion & k 
Vterge d St Martin where the painter seems a younger brother of 
Fra Angelico are for religious emotion unique m thur lime 
The Brothers Le Nam — For long it ippeared impossible to 
allocate individually amongst the three brothers Le Nun the 
works which have come down to us under their common signa 
ture The present writer believes that some years ago he was 
able to contnbute to the elucidation of this problem Antome Le 
Nam (1588-1648) who studied at Laon under a foreign punter^ 
(probably from Flanders) painted tn a m inner and with a colour 
mg more or less denved from 1 iemish models htlle p ineK where 
persons are assembled m interiors modest but rather of the town 
than of the country His style was still slightly arch iie but m 
may already discern m him that love of humble truth from which 
spnngs the inspiration of the most onpnal works btiring the 
signature those of Louis (1593-164S) the man of i^cmus thi 
breaker of new ground It is he who produced (1640-4B) those 
gathenngs of peasants which are painted with such fretdom filled 
with such dignity sobriety and humanity and which m a word 
are so different from treatments of similar subjects by conlempCK 
rary Spanish and Italian followers of Cirwaggio on the one hmi 
and by the Flemish and Dutch on the other Mathieu (1607-77K 
the youngest of the brothers who survived the others by almat 
30 years has less depth but painted family gathennp m which hi 
shows himself almost as good a judge of humtti physiognomy aid 
expression as hxs brother Louis 

Royal Patronage^After this generation of originals the coiw* 
dition of French art was completely changed by the action of l&l 
absolute monarchy m setting out to patronize and develop but 
also to orgamze, discipline and centralize this force amoi^ 
others for the furtherance of its great desips King and nalM 
became one The French saw no better way of advanaag 
own reputation than by making themselves the architects of thi 
royal glory Charles Le Bnin (1619-90) has none of tie qimlitii^ 
by which true lovers of pamting set most store Although he i 0 
given proof of merit m every genre not one of hi$ works pv« 1# 
that emotional satisfaction which inspires us with such affect^ 
for more unassuming work Neverthdess his rSk is tn impottirti 
one and this father of modem academic tmditiim did work 
is perhaps alone comparable with the me^evtl ctlhidirtte «r ^ 
Acropohs At ¥ersaiilcs he was the mtittr bram ^ 

army of architects^ pmters* sciilfton mi W 

holstereri He had ^0 true for 
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Glaces at Versailles and the Galene d Apollon in the Louvre 
bear glonous witness to it and secure m the kings <isteem he 
reigned for 20 years over the kingdom of the arts Pierre Mignard 
(1610-95) on his return from Italy where for 22 years he had 
enjoyed the most brilliant successes alone sought to dispute his 
supremacy It was moreover a purely personal rivalry for both 
wgre soaked in Italiamsm and while claiming descent from Pous 
sin were followers of the Bolognese and one of them Le Brun 
possessed the energy ambition and clear sightedness of a leader 

Le Brun had no sooner disappeared than sio^ns were manifested 
of a reaction against academic and Italianate art This is what is 
called the Qtierelle des Ruhemstes et des Pousstmstes Poussin s 
name having been wrongfully invoked by the followers of Le 
Brun A part of the French school then discovered that the 
Italian ideal was not the only one possible that colour is as im 
portant as design and that grace intimacy and freedom have their 
place m art as well as sublimity and grandeur 

Jean Jouvenet (1644-1717) Antoine Co3jpel (1661-1722) and 
Charles de la Fosse (1634-1716) were all pupils and collaborators 
of Le Brun but as regards colour and feeling were already pre 
cursors of the i8th century This reaction was equally marked 
amongst the portrait painters from Jean Francois de Troy (1679- 
1752) to Nattier (1685-1766) The animal painters Desportes 
(1661-1743) and Oudry (1686-1755) render Snyders hunting 
scenes m French idiom to us their greatest merit is perhaps an 
already very modern sense of landscape 

Watteatt — ^Watteau (1684-1721) incarnates all the grace all 
the intelligence ail the poetry of the i8th century when French 
taste was triumphant throughout the whole of Europe He as did 
Poussin stood alone had he not existed things would doubtless 
have been no different in the realm of painting only the lesser 
masters — ^Lancret Pater Bonaventure de Bar who were his im 
mediate disciples and produced very charming variations on his 
subjects — ^would have had a different destiny But how would it 
have changed the general trend of the century from Boucher to 
Fragonard— not to mention Chardin that great painter of httle 1 
things'?^ We should no doubt have seen the development of the 
same decorative taste the same bright clear painting with amor 
ous nudes and agreeable mythological subjects not at all in Wat 
teau s tradition but corresponding to the transformations of 
architecture The immense gallenes and stately apartments be 
loved by the Grand Roi were then succeeded by salons and 
boudoirs designed with a view rather to elegance and convenience 
than to display 

On the other hand if Watteau had never hved France and the 
world would have missed a unique enchantment he certainly had 
a Flemish atavism which fitted him peculiarly to understand the 
lesson of Rubens and he found as has already been said the first 
idea of his Fetes galantes m Rubens charming vanants of the 
Jardm d Amour When he was employed in Audran s studio at the 
Luxembourg he studied the great Antwerper s Vie de Mane de 
MSdtas later at CroMt s he copied his drawings and placed them 
side by side with those of the most illustnous Venetians of which 
that amateur of unerring taste possessed an incomparable collec 
tion We can see m Jupiter and Anttope (Louvre) how Watteau 
succeeded in blending and adapting the influences of Antwerp and 
Venice But all that may hereafter be said about Watteau s youth 
all that may be added about his teacher Gillot who himself drew 
and painted masquerades will be completely inadequate to account 
for his work He alone possesses that gemus for colour which con 
veys a sense of softness and mystery even m bnlhant hght a sense 
of music everywhere that vigorous draughtsmanship which pro 
claims him equal to the greatest that natural poetry ansmg from 
the dreams which perhaps he never confessed even to himself 
that emgmatic atmosphere of melancholy brooding over his land 
scapes — tall trees m parks and glades with marble fountains and 
statues— and the drooping glance of lovers^ eyes that high bom 
grace of his Indkpirents his Fimttes all these young men and 
women clad in satins and laces to whom he gives unconsaously 
something of his own long slim silhouette of a sick man marked 
out by approaching death, something of his own strange nature as 
depicted by his toends altematdy mmt and tender mtk mo- 
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ments of dark moodiness — a child as regards his own affairs and 
with all a child s innocence and ingenuousness finally this idea 
that fairyland play acting with its actors and actresses fantastic 
disguises and clandestine serenades fair unknown ladies wooed 
by tremulous swains uncertain of their bliss walks without aim 
and departures for unexplored isles ail this is lovelier than our 
everyday life and just as true All this which was so new and 
charming would suffice tQ establish his fame But only two or 
three years before his death this young gemus who had no time 
to lose showed himself more and more audacious LEmbarque 
ment pour Cythere is an end not a beginning it is the master 
piece of romantic fairyland Watteau was not content to remain 
the painter of the Fetes galantes he felt that he could create 
poetry with subjects drawn from everyday life He painted 
Gtlles still a character from the stage bui the spirit has changed 
Then came the Ensetgne de Gersamt Persons m the dress of the 
period are inspecting pictures in a shop a scene which mi^-ht have 
made a genre picture Watteau aims much higher and at the first 
attempt achieves in a masterpiece without precedent and which 
bore no fruit until long afterwards the new manner of which the 
19th century dreamed and to which it came back incessantly with 
Courbet Degas Manet French taste succeeded m reconciling 
style with the realism inherited from the old Flemings 

Boucher — Frangois Boucher (1703-70) cannot be placed on 
the same plane as Watteau If Watteau is essentially a poet i e 
a man whose works have a mysterious meaning and who himself 
urged by the divine power within him has visions stretching be 
yond that mystery Boucher is on the contrary typical of the 
artist whose ambitions are clearly defined and exactly proper 
tioned to his capacity he desires to please his contemporaries 
to decorate walls and ceilings for them and in his better mo 
ments realizes peifectly what he has set out to do Thus it is he 
who best sums up the taste of the century He played mutatis^ 
mutandis and with all the differences implied by the very names 
of the two sovereigns Louis XIV — le grand rot and Loms XV — 
le hen aimS a role#similar to that of Le Brun He had decorative 
gemus and the gift of composition facile elegant and 'ilwa>s 
perfectly balanced He bore the weight of an immense output 
illustrating a book or finishing off a fan as aptly as he rumpled 
the draperies of complaisant goddesses or peopled sky and wave 
with rosy and golden nudes As a decorator he had gifts in no 
way inferior to those of his fascinating contemporary Tiepolo 
he could also paint excellent portraits such as the Jeune Femme au 
Manchon (Louvre) or render with brilliance and deftness inti 
mate scenes such as the Difeutter (Louvre) or the Modiste 
(Stockholm) These dating respectively from 1739 and 1746 
are not isolated accidents they had been preceded by the attrac 
tive Di'jeuner dEuitres of J F de Troy dated 1735 (Musee 
Chantilly) and the DSjeuner de chasse of Carle Van Loo exhibited 
in the Salon of 1737 

Even amongst the court a strain of realism visible in Oudry s 
Ldpicie s and Jeaurat s works makes its appearance m France side 
by side with gallant mythology and decorative pastorals 

Chatdm Greuze — Chardin (1699-1779) in 1728 gamed ad 
mittance to the Academy with two large canvases which were 
merely still hfes La Rate and Le Buffet Their techmeal ment 
strikes us at once in these pieces handled with extraordinary tact 
: and feliaty we find ail the nches and subtlety of oil painting 
I But there also appears even thus early the sense of intimacy and 
the poetry of humble things which give to Chardin a place apart 
from even the best still hfe and genre painters Chardin is purely 
French he is far nearer to the feeling of meditative quiet which 
ammates the rustic scenes of Louis Le Nam a century earher 
than to the spirit of hght and superficial brilliance surrounding 
him even in the so called reahsm of his time He does not hke 
his predecessors, seek his models among the peasantry he paints 
the petty bourgeoisie of Pam But manners have been softened 
the petty bourgeoisie is far removed from Le Nam s austere peas 
ants The housewives of Chkrdin are simply but neatly dressed 
and the same cleanliness is visible in the houses where they dweE 
Eveiywhete a sort of r^nemmt and good feEow|hip oonstitule 
‘ the of these httle pictura of don|^stic Ife Taniqiie.m th«r 
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way and superior both in feeling and subject to the masterpieces 
of the lesser Dutch masters Vermeer excepted Equidistant in 
point of time from Louis Le Nam and Corot Chardin like them 
attained through truth to a wholesome and honest poetry truth 
as seen through French e>es without rhetoric or pretensions 
Already however the e was creeping into the work of more 
than one of his contemporaries the ideology which at that time 
invaded iiteiature and is one of the worst enemie of good paint 
mg The same causes then proceeded to bring forth the same 
effects both m England and in France Greuze (17 cor 

responds to Hogarth Not that he felt the immediate influence of 
the painter of Marriage a la Mode it is perhaps Chardin mper 
fectly understood who awakened him to his vocation and whom 
he desired to surpass by a choice of subjects to him more inter 
estmg and a mise en sc^ne to him more mowng L Accordet de 
village La malediction paternelle Le Ftls pum these ingenious — 
these too ingemous — compositions where every detail is like an 
actor playing a part seem borrowed from some comedte larmo 
yante or contemporary melodrama Nor does an> techmea! novelty 
afford relief from the mawkishness and falsity of sentiment It 
IS the mordant quality of his satire which sa\ ts Hogarth nothing 
of the kind could be expected from the mediocre temperament of 
Greuze who shows us I believe the hrst example in painting of 
a brilliant success that came little short of achieving fame which 
has not been ratifled by posterity 
Pastel — ^Portrait painters at that time formed a remarkable 
galaxy headed by Toeque his lieutenants were not to be disdained 
particularly Aved and Duplessis But pastel invented m France 
by Robert Nanteuil and later developed by Vivien the painter of 
the Elector of Cologne then assumed an unexpected importance 
under the stimulus of an observer of genius Maurice Quentin 
de la Tour (1704-88) and a charming colourist J B Petroneau 
‘^(i 7I5--S3) La Tour is rather a draughtsman than a painter and 
for a man thus mchned'— as we have already seen in the case of 
Nanteuil and shall see again m that of Degas pastel is the chosen 
medium which frees the artist from the limiUtions of oil pamt 
mg But for La Tour drawing pencil pastel ail these ate meam 
m themselves indifferent to seife upon the personality of his 
model Human faces human expressions he cared for nothing 
else but loved them passionately with a sort of disinterested 
frenzy Nanteuil is graver more profound but no one has 
equalled La Tour in rendering the viviaty mobility and sparkle 
of wit in a French face of the x8th century 
Ferroneau 1$ neither impeccable m the structure of his faces j 
nor impassioned in his analysis of expression but what charm he i 
possesses at his best ^ He is a born colourist and had not the same i 
reasons for his illustrious predecessor and rival for preferring | 
I pastel He painted a number of excellent portraits m oils But 1 
I La Tour had made pastel fashionable and Ferroneau and many ! 
I others followed suit Pastel which charmed all e>es by its light ' 
ness and unalterable freshness seemed an invention peculiarly : 
suited to the spxnt of the times the light wood work of mtenors ^ 
and pale dresses But Ferroneau alone had the gift of making it 
subserve his charmmg discoveries in colour 
In this women s century it n natural that we should see wom^ 
painters wm a which bad not yet been accorded to tbiOT 
Their talents were pnncipaDy devoted to portraiture In Wab' 
teaus time the Venetian Rosalba Catneita won a great metm 
in Faxis and helped to create a fastoon for pastel She subse 
quently earned her chalks and amiable mannerisms into every 
[European capital la Fragonard $ time rt was a Frenchwoman 
Ufodame Vigee Le Brunt (i 7 SS**-JS 42 ) who held the palm for 
portraiture and immortalized m her pictures of quewia and great 
ladle$ and especially m those canvases where she has depicted 
with her own cteughter the grace® of the dying century 
m4 Mm Conlemporarresu-A mmmkmi whiA 
artsen m Sweden^ # country hitherto uotoown or so* 
m mWtm »ied at Fans wb«^ It amrohed 
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fled and full of grace fimsb and lilt btcime ont of the most 
charming lexpressions of ibth iinturc taste \a ont could h 
more Parisian thin these biandmwnns lacaimt hid also a 
\ery important share m 1 no less rhir iitcristic development of 
this likeable centurv the gal! mt omdimts hctnfious but alwa^fs 
witty worl of the lesser lights— such chroniclers and illustrators 
as Baudoin the Saint Aubm the Cochm Morciu k Jcune and 
Debucourt 

In this gay and pka&ant socielv ihvre siiddtrii'v irosc erne who 
wa at least m some respt 1 1 a gre it p ante i I r igon ird ( 1 733 
1S06) closes with a burst oi fircvorks iht iur\e 01 the i8th can 
tury opened b> Watteau with his i \n\ poims of !o\c and melaa 
choly Watteau is a nai ind profound liigoninl is merely 
light He amuses m while amusing himsdt ht is nutr moved 
But how he understands the nt of pU 1 mg md wlut chirm h 
imparts to et crytlnng ht touchis * He h is e\ tn so much gr ice that 
we foigive him the daring gillantt) of itrUin ubjects which 
would be inioleribk m another man Somi times he dashes 
off a cam as m in hom with the bno of an impro*v isatore (he 
takes tht trouble to imenhe this impre sue f ict on the back of 1 
stretcher) somt times he pursues to the point of tin most delicate 
affectation a little picture full of chirm and rn>sten Ihen m 
And him it Grisse dtcoraimg a house with fi\e i^rcat pantis 11 
which he shows himself the worth) rnal of Tiepolo md i oya tit 
Goya of the cirtoons for tipcstnes 
In lindbcapt I ragonin! hid almost a ri\ii in the pmon of Ui 
fellow sojourner in Rome Hubert Robert This 

litter conceieed Iindscipe print ip ill) is 1 deronlivt theme moil 
or less denved from the vuws of aiituim imns of Ik Itaki 
lamm but he imbues it with i ronnnlit chirm unknown to tit 
latter and with luminous lurmony i dist mi uficiuon of ilaucfc 
I In spite of the lesiduum of convention in his pk isnig woiks wi 
see in them the tust signs of i ihmgt A return to simplicity anl 
truth heralds a new eontephon or kndscipc winch wd! he that of 
the ipih century Vernet (i 14-S9) m ks Ports dt I mm aai 
numerous other pictures is a biillimt ami fiule fiarrilor W 
the views of Rome the lonie Raito ami ik i hMam Si Angi 
are links between the Campo Vaeano pamftd by (Imcle from 
niture and the most charrmng of Corot s Itilmn stydies wiyik 
Louis Moreau (i:74o-xBo«;S is a precursor of Th "Rmmm 
Fteiacli InliueBce en Europe ~'Whtihfr in pintiiig arektal 
tore or furniture I re nth taste spri id Ihrcwi^hout the whole d 
Europe Numerous artists working in Pans received royal %m 
monses to Spam and Russia to Svieden and i trmaiiy PrederiA 
n at Potsdam Gust ivus III at Stockholm tathemie II ttSt 
Petersburg formed magnificent coliectlons of Fremii pclui^ 
and while a goodly number of arlwts followed their morks abroiti 
Germans Dutch Flemings Swedes, Iltliani Swiss ind Ei»si«P 
came to pursue their studies m Prance Thus under hrericli 
ence several countries saw the birth or revival of iMiiniinf Switr 
zerland had conscientious and plmsing poririiil paiiiferfi Wyili^ 
Liotard and Angelica KmEmmn In Sweden wluli Roalin 
and Lavreince lived in Fans olbers sliM fiilhful lo their JWti# 
knd^ showed no km talent Pilo EIiis Martin, 

muller The Danish Jens Jwel is a ksser pamier bill a good pi 
tmtist 

In Russia Itaian influsace nantW with Tie Vei^lfii 

Lamp! was the fashionable pr^til painter ©f the day SWfe 
however that country whare for centunts pmt art had coiwstii 
m the endless repetition not without a sort of over re&»ei lil 
mysterious beauty of the keralical typei of tie Bpanlme itoi| 
saw the birth of a piunt^ of EuK^^im sltturii Doiln Levi^ 
who drawing bis from Fiwi 

beheld and painted Busaiaa bfe witili iatbwiftiptt Bowvitoi^ 
(r75S-i:SeO), wide Iw in^iiwL w a ofe#iirfe*> ewe iap 
ceremonial prtraits 1 j f 

Gemwy was for a loi^ %if tndbr tito isiuwe of 
Fisne (1681^1757)^ prtmt 1*^ of fie 
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St !l L f by G 0 ge B aq (18S1- 
G 11 y L don 

L M r« by Ge ges R ft <1871- 
Gall ry Lo do 

P tra t of th A t St Molhe by Yv s Al 
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La Noce by Henri Rousseau C1H44-1$10> French 

U R bb by Maro Shaaall (1887- ) Ruti m now tiv 

F ance 

Paysage St Tropw by Andre Dunoyer d« S*ocin»o <1884— 

French 
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seems flexibility and life itself The case of Wmckeimann is com 
parable to that of Viollet le Due a century later Both "were men 
of learning breaking new ground responsible for real progress 
m the history of art the one restonng to the world the sense of 
Greek art the other bringing to light again the principles and 
beauties of Gothic art but their piactical influence upon artists 
w#s just the contrary of what they had intended Wmckeimann 
who desired to free Germany from French apron stnngs under 
pretext of recalhng his compatriots to a sense of higher things 
achieved nothing but subjected them to a pedantr> infinitely more 
withering than the imitation of Boucher and Lancret could evei 
have been He was the true father of the pseudo classicism which 
ruled Europe for some 50 or 60 years 
The first and most regrettable victim of this introduction of 
a priori aestheticism into art was Raphael Mengs (X728--79) 
Until the middle of the 19th century Germany paid the penalty 
of this error which persisted in the frigid style of men like Over 
beck (1789-1869) Cornelius (1783-1867) and others who were 
nicknamed the Nazarenes and who preferring to devote them 
selves to Christian and Germanic scenes and because they claimed 
descent from the Italian primiti\es rather than the Greeks be 
heved themselves to be reacting against the influence of WincLel 
mann whereas they actually did no more than substitute one 
academic style for another Nevertheless a paradoxical result of 
this return to the antique was m a certain measure the partial 
emancipation of the national Schools which had hitherto taken 
orders from France which had as a matter of fact suffered the 
same infatuation for the Greek ideal But since generally speak 
mg the aim was to take the Greeks for sole masters and models 
artists both could and must go to them direct without having 
recourse to French art as a go between and m fact neither Mengs 
m Germany nor the sculptor Thorwaldsen m Denmark nor 
Canova in Italy had any need of David their roads were merely 
parallel to his From the statues of the Vatican museum ind 
Wmckeimann s writings they formed each in his own way their 
ideas of classic art By a fresh paradox when this artificiii classi 
cism had everywhere displayed its impotence to create a living art 
the Schools which had thought to emphasize their national char 
acter by separation from France found hfe again by renewed con 
tact direct or indirect with the true French tradition In Scandi 
navia this was the case of Christian Krohg and of Anders Zorn 
In the Germany of about 1850 is not Adolf Menzel a draughts 
man rather than a painter but as such accurate and intelligent 
much farther removed from the School of Wmckeimann and the 
Nazarenes than from that of the trench beloved by Ficdenck II 
to whose glorification he devoted much of his talent? Is not the 
same regard for truthful observation the chief merit of Wilhelm 
Leibl a conscientious painter of his native peasantry? Later on 
was not the most original artist whom 19th century Germany pro 
duced Hans von Marees a descendant moreover of French 
Protestant refugees nearer in his decorative and poetic evocations 
to Puvis de Chavannes or even Gauguin than to his contemporary 
Boecklm whose inspiration is purely Germamc? Finally was it 
not French impressionism which gave a stimulus to Northern art 
of which the German Liebermann was the principal beneficiary? 

The Retttfn to the Antiiitte David— In France the first 
indications of the return to the antique are already visible in the 
discourse on the hfe of Watteau pronounced m the Academy by 
the Comte de Caylus an old friend of the painter of Fetes gat 
antes but at the same time a good archaeologist This was in 
1748 several years before the fiscovenes of Pompeii and Her 
cuianeum which m 17SS roused the artistic and literary world 
to enthusiasm earlier even than Wmckeimann s first publications 
Mme de Pompadour copied books of reproductions from the 
antique under the tutelage of the engraver Gay and encouraged 
the ©reat change which was taking place m furniture and archi 
tectural form the style which has been christened ^Louis Sme 
sprang up m the middle of Louis XV s ragn while that destined 
to be called Empire^ Was already almost fully formed under 
Lotus XVI In Vim (r/id-^xSop) cau#it the iuhon 

with his dAfmm and B^mms Dawd (r74S-ts$sf|) 
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pupils Vincent and Regnault being nearer to Prud hon than to 
David The future author of the Horaces and Lionidas aux 
Thermopyles had been Bouchers pupil before commg to Vien 
Until his departure for Italy when after long and determined 
effort he had won the Pnx de Rome (1774) he painted like a 
docile enough imitator of Boucher At Rome he suddenly adopted 
with the uncompromising and indexible enthusiasm natural to 
him the doctrine of Wmcketeann 
Wmckeimann s doctrine was amplified and codified for the 
benefit of the French by a writer whose pen was no less authori 
tative than David s brush Quatremere de Quincy Between them 
they laid down the principles of the new Aesthetic It was ad 
mitted that true beauty as reahzed by the Greeks m their master 
pieces is a creation of reason capable of satisfying the needs of 
all men m all ages Greek painting haviing disappeared (at least 
that of the great painters of the classical period) they were driven 
to ordain that painters should draw their inspiration from antique 
statuary by way of consequence the supenonty of design over 
colour was proclaimed and it was decided that the only noble 
arrangement was grouping m bas relief The Serment des Horaces 
(1785) illustrating these principles with a vigour and austerity 
hitherto unknown forthwith exalted Davids reputation to the 
skies His contemporaries s iw in it the promise of a re birth of 
art through a heroic ideal suited to a humanity uplifted by what 
man at that time called without having put them to the test the 
republican virtues David was therefore the author of the most 
fundamental breach which has ever occurred in French tradition 
The consequences of that breach were nevertheless not so disas 
tious as they had been in Germany although circumstances lent to 
the artistic revolution the support of a terrible political one m 
which as it happened the leader of the new School played an im 
portant part But happily for the des times of French art David 
was a true artist and a man of strong passions In spite of his doc ^ 
trmaire pretensions he had the temperament of a dictator not that 
of a pure theorist The French moreover love to play with ideas a 
game in which they>*have more than once excelled but they do not 
allow themselves to be dominated for long by abstractions they 
are too much in love with hfe and human truth Their desire is 
to reconcile the intellectual and the emotional and the greatest 
among them have generally succeeded David himself possessed 
the means of combatmg to some extent the dangers of the uncom 
promising doctrine despotically preached to his pupils so that he 
did more harm to others than to himself When we look at the 
sketches by Guenn or Girodct who whether or not they had 
passed through his studio had subjected themselves to his rules 
we recognize the light and pleasant touches that denote the real 
artist of which however they were obhged to divest themselves 
when pamting their huge canvases m order to conform to th% 
ngid aesthetic of their master David was saved by that love of 
truth and even of a somewhat rugged truth which was natural 
to him and from pre Revolution days onwards made him an ex 
cellent portraitist The false antique ideal was mercifully en 
tirely absent fronl the numerous and admirable portraits which he 
painted at all periods of his hfe from the dear old people dressed 
up in them Sunday best of the Louis XV style M et Mme 
PScoul down to that canvas dating from his last years his exile 
at Brussels Mme Morel de Tangry et ses files There is perhaps 
nothing more realistic m the history of portrait painting than this 
canvas generally known as Les Trots Dames de Gand a realism 
which seems to border narrowly on caricature but everything 
teally turns to strength Me and true beauty 
It was this gift of portraiture which enabled David to paint 
^ Le Sacre de NapoUoft / the finest official picture m the world 
; and to breathe life into a huge ceremomai composition It 1$ no 
I small aclnevemte to have arranged and animated this immense 
I composition the only canvas wkch can m a certain measure be 
I coraimred to Veronme^s Mmnoie of Com David had noi| 
over awaited the coBaii»si<w which made bun the hi&tomgmphor 
of tte Empir# before deaertu^j at least mtermittently, |he 
Greeks and RoiaaC® m to pwt the cm 
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dead in Ins bath and another murdered man Lspell^UBf dB Sdtitf | 
Fargeau Without sharing the re\ olutionary passion which was i 
his inspiration we cannot help admiring unreservedly in his | 
works then so novel the striking atmosphere of truth and the | 
style truly heroic m its grandeur and simplicity Thus this doc | 
trmaire had a deep seated love of nature and although his sue 
cessors were obliged in order to restore to Trench painting its 
essential liberties to react against the do trmes of David s school 
we may yet find in him the source of the chief currents which 
stirred 19th century art romanticism first of ail for Genrault 
IS related to David by all the intense and vinie side of his talent 
and Gros David s favourite pupil with his Ftstifons dt Ja§a and 
Napoleon a Eylau already heralds Delacroix m colour and dia 
matic feeling then that taste for archaism which in diverse 
forms and under vanoiss names from the German Nazarenes 
to the English Pre Raphaelites and French Symbolistes per 
vaded several successive generations and realism te the m 
tioduction of modern life into art coupled i^ith the determina 
tion to express unconventional truth m a st>le novel but not m 
ferior m dignity to the great styles of former times It is m this 
sense that Courbet and Manet may be said to derive from David 
through Gencault 

BELGIUM 

David as a regicide after the return of the Bourbons spent the 
last eight years of his life m Brussels He then created a new 
School in a country m which art appeared to be on the verge of 
extinction If the ascription Flemish is reserved for the art 
of Van Eyck Van der Weyden Breughel Rubens and Van Dyck 
we may say that Flemish art was dead But just when Belgium 
was winning independence a Belgian school was about to be ^ 
born David was its father or at least its godf ither I 

^ When David arrived m Brussels m 18x5 the young painters 
gathered round the famous exile The most gifted among them 
an excellent portraitist Frangois Nave2i (i S7-1869) had for 
a long time admired David whom he had known m Pans The 
highest possible praise of his talent is to say that as a disuple 
of David he did not give up his own freedom Outside Fnnce 
It was m Belgium that the soundest element of David s art was 
best understood while elsewhere — ^notably m Switzerland with 
Leopold Robert (1794-1835) — the Davidian influence with the 
assistance of a mild Romanticism led to an anecdotic genre which 
stif ened in a pretension little approximating to the style 
Onch embarked on this course development of the Belgian 
school synchronized almost exactly with the stages of French 
painting Unfortunately Belgium produced no Delacroix There 
the development of Romanticism was conhned to the externals 
archaeological or historical imagery Instead of the poet who 
without overmuch heed to material exactitude interprets in plas 
tic creations the emotion experienced in meditation on the great 
events of life on the heroes of history on legends or fiction there 
were annalists who by ail sorts of detail m costume and decora 
tion claimed to reconstitute the ixist by giving us the illusion only 
of authentic evidence an error which spread almost throughout 
Europe and which moreover beguiled the masses and produced ! 
immense success for painters who to day are relegated to obscu 
nty The movement started m France with Horace Vemet (1789- 
1863) and Paul Delaroche (1797-1856) In Germany it gave 
use to the Dusseldorf School of which Rethei (1816-59) ts 
the most sincere representative Next came Piloty (1828-95) with 
the Mumch School the influence of which extends to the Slav 
countries and was continued to the end of the century by the 
Viennese Markart (1840-84) the Pole MatCjko (1836^3) and 
the Hunganan Munkaesy (1844-1900) 

Of ail the champions of romanticism Gallait who studied at the 
Toumai Academy under the Frenchman Henneqmn (himself a 
pupil of David) most closely resembles Delaroche In a very 
similar style also literary and pseudo historical in origin Hen 
dnk Leys (18x5-69) presently demonstrated by the genuine 
qualities of ks work that the old Flenush heritage was not entirely 
lost These qtjahties when concentrated on more modest subjects 
eoastiMe the valda of the small genre pamtop to whtdi Madou 


and F dt Braekeltei bnng incc tnl lisit for workman 

ship Others include Chirks di i rou\ (is Comtaatiii 

Meumer (1S31-190 ) Htnri dt BruUktr ( md Alfred 
Stt\ens (tS S-rgob) Ihi httcr w ib lb mo t I insnn of tie 
Belgians an mtimitt of Manet and of Iriiuh imn of lelten 
Stevtns did much to duett bis couninnu n to tli suuiv of moderi 
life and to whxt was called after tbt nmu of 1 ri\uw uphoMng 
It the Mi Libre movemtnf \numfs 1 mdsi |x pimiing lami 
be noted the works of Hippohte IkniknMr foiloieii 

by Emiie Chus (18 g-tg 4I md \!btit luiii otn 
Other irtisis of this period wen I ton I udiru 1 Mmpoi! (i8|2 
1900) Fehcien Rops (ib^^-rSgs) Lui^ini I lamans iiid James 
Ensor 

HOLLAND AND ITALY 

From the middle of the i^th i i mure iht Dutch School seemed 
to huger m the tinil stage s of mu mu \o other lume worti 
mentioning is to be found iftir ihi tk ith of iormiis Troost 
(i69/“-I/:>o) who was rither imumie m his toimde siints but 
a poor painter Neverthekss the K^nnis cd w ts still aim 

m the countr> of Rembnndt of Rinsdul ind ol \trmter lu 
the 19th centuiy Holi md w is to gne ihi Wiuld oi iit two power 
ful personalities whose work liul iniluuiit cm tk fate of 
modern painting Jongkmd (ibig-gi ) md \ m i tieh (18^3-90) 
But through a strange cbmee it hippuKil thU both obeying a 
kind of premonitory msimil eime to I niHc it i lucky moment 
IS though they had fdt the luct! of I nnu In fern they coiii 
become themselvis Hoihncl possesses thr glory oi hivmg given 
them birth md of ha\mg sown m them ihil iiu seed whid 
wis to bear fruit under other skies but it is within the orbit of 
French pimtmg that their work finds its true pliu Jongkiai 
prepared the Impiessiomst hndsc ipe uu! — in tk Inst po^ibli 
i vvay — ^without having wished to do sti uirl Ihoygh so origmul 
m the modest limits he set himstlf he is no tkorH 
\ an Gogh appearing hie i meteor il tk time wkn Impression 
ism began to triumph does not dwell upon rcpetitum He mate 
use of the con(|Ucsts but onh is mstrunn iiis for Ik hneism aal 
mysticism through which his spirklmg gtiiius tuokd on Nature 
In lebruary 1SS6 he an me! m Pins md il onre under the 
light of Fnmh art his ongunlits buisis forth hkc m explosife 
placed too near the fire And tin k ist sin prising pin m bi 
idsenture was not the brief period of his short life whteh held 
all that mack of hm a greil painter Ik kcami impmioned for 
Delacroix Montieelh Monet md Sturil In 1 iris m Arles k 
Ausers sur Oise he pimted extriordiniry things in which draw 
mg colour and seniiment is imtntcd indhcdicd Ineingcncii^ 
to amaze and stimulitc seven! genfralions of punters 
Already m the period of Rom mticism mothi r child of Iloll$o 4 
Ary Scheffer (i795-^SS^) adopted Frame is his country 
ever his romanticism bears a particuhr stamp of mystic seatit 
mentality Joseph Israels (1824-1911) Jacob Marw 
and ks brothers William and Matthijs, with Anion Mawe 
boom Blommers and Mesdag did not escape the irmdfoli 
influence of French Art but retained that discreet and 
enigmatic melancholy characteristic of their nationa! spirit I 
In Italy Classicism had no need of David to become 
since It was m Rome that the movemeat hid immediately 0 f 
countered an illustrious native adept m the person of the fT^ 
sculptor Canova No painter of that time be it Apponh 
venuti or even the romantic Hayez un fortunately produced 
pamtmg comparable to Canova $ masterpieces in spite of w 
weakness of the latter — one among the great sculptors— fw p 
certain academic grace 

The honour of the rgth century m% for Italy cluily 
three men of mudb stronger personality who pursued tifir 
tary ways without drwmng of any imme&le luccess Artd 
Manam the austere Segantmi (1818-99) and Antonio fmU 

(1818-82) 
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I GREET YOU MARIA BY GAUGUIN 


A Tahrti study by th Fret b pa nte Paul Ga guin (1S4B-1303) one of th pioneers of the Post 
Impr i ni I mo em nt The la t year of h s hfe w re spent I T h t and to th s per od be! ngs 
h s most maiur a d ch raster ttc work In the Adolph Lew s hn C llect n ' 






PAINTING 


the English were indifferent to painting m general or to the merits 
of French painting in particular From early times they were 
as great collectors as travellers English amateurs welcomed 
French artists summoned by them or arriving of their own 
accord with every sign of favour and London saw in succession 
Nicolas de Largilliere Charles de la Fosse Watteau La Tour 
So the English were far from lacking interest in art only — 
perhaps as a result of the commercial point of view which regards 
it as a matter of business to import m exchange for other com 
modi ties goods of high leputation that cannot be obtained on 
the spot and by the rules of prudent economy decides that it is 
better to concentrate national industry on articles not to be 
found elsewhere — they did not for a long time feel that England 
had need of painters of her own blood 

Some of the greatest foreign masters were attracted thither 
loaded with honours and even m some sort received into the 
nation by the titles of nobility conferred upon them Holbein 
Antonio Mor Rubens Van Dyck were almost English painters 
during a longer or shorter period of their lives The last named 
in particular called m England Sir Anthony Van Dyck who mar 
ried the dau<^hter of a lord and died m London is really in virtue 
of the supreme elegance and aristocratic poetry of his portraits 
the father of the English School He trained a few English pupils 
Dobson Jameson and the miniaturist Cooper Nevertheless his 
pnncipal imitators and successors were like himself foreigners 
settled in London the German Kneller and especially the Dutch 
man Van der Faes who became in England Sir Peter Lely (1617- 
80) Not until William Hogarth (1697-1764) do we find a painter 
truly English indeed violently so Van Dyck was the father of 
the English School and set before it an aristocratic ideal Hogarth 
wafe a printer s son uneducated but a curious observer of men 
and manners who with his frank robust personality and vigorous ; 
technique brought strength to the stripling s grace His first works ^ 
date from i ^30 Foi rather more than a century England was to 
see a brilliant succession of geniuses Reynolds Gainsborough 
Lawrence Constable and Turner responding to her highest aspira 
tions No country has had so exclusive and strongly marked a 
lo\ e of the portrait England and Holland alike were deprived of 
rehgious painting by the Reformation and mythology met with 
no better fate Scarcely any decorative painting is found and 
what little survives is mediocre Holland compensated by invent 
ing the small genre picture street scene or interior which she 
brought to an unheard of pitch of refinement But England prac 
tised genre painting only from the beginning of the 19th cen 
tury m imitation moreover of the Dutch though diluted with 
sentimentality and humour m the little School of anecdotal 
painters Newton Leslie Morland Wilkie and Mulready The 
three last named are the best by reason of their preference for 
rustic scenes combined with landscape 

Now if portrait painting is one of the glones of English art 
landscape is another m both directions it rose to supreme heights 
Nevertheless the current of anecdotal and sentimental painting 
m spite of the many ways m which it is opposed to a strong and 
healthy conception of art is not so artificial m England as it 
would be elsewhere in France for example In England this 
sentimentality humour and even this rather theatncal setting 
interest us not only because the artists who made themselves its 
interpreters were not without real pictorial qualities but above 
all because we see m the very spirit however open to criticism of 
their little pictures a sincenty springing from the depths of the 
national temperament and an inheritance emasculated but in 
dubitable of the great Hogarth 

The third characteristic of the Enghsh School is the moral 
strain emanating from the old Puritan tradition It sometimes 
favours a conception of art closely akin to that of the novel 
which from the i8th century onwards is so hving and original 
a part of English literature Sometimes it leans towards the 
pamphlet which is moreover often one of the forms of the 
English novel or else Rewards caricature sometimes it inspires 
visions by turn angelic and apocalyptic but always with t pro 
found moral aim* and finally it sometimes results m movement 
which 1$ tb sll appwtrances |nUrely poetic, hke ttet of the Pm 
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Raphaehtes but with a poetry that is more literary than plastic 
and m which the idea of purification is applied almost as much 
to the intentions of art as to its specific processes and sensible 
effects It must not be forgotten that m Protestant England 
preaching is not as in the Latin countries confined to the priests 
and the churches England is a country in which at ail times and 
in all places it is every man s duty to lecture his neighbour and 
preach the Gospel to him In one or other of its forms unknown 
elsewhere and representing all that is most English in English 
temperament this spmt alternating between utilitarian moralism 
and poetic fantasy has produced two men incontestably original 
in their force and singularity and quite unparalleled elsewhere 
Hogarth and Blake 

Hogarth and Reynolds — ^Hogarth s case is a strange one 
The famous senes of paintings The Aarlots Frogrtss (1732) 
The Rakes Progress (1735) and Marriage a la Mode (1745) 
are pictonal moralities of a kind which seems to us completely 
outside the domain of art for Hogarth considerations of morality 
count infinitely more than those of art and beauty Fie himself 
tells us he creates painted comedy and considers it as a work 
of public utility His morality is founded on good sturdy prac 
tical truths and is not stirred by any breath of heroism but he 
imbues it all with such verve such powerful vitaiity he parades 
and sets in motion before us such a gallery of types of char 
acters whose blatant truthfulness hits us m the eye that all 
criticism is silenced and reservations of the fastidious melt away 

This auto didactic personage disdainful of all culture this 
Enghshman who desired to be nothing more was not without 
influence on the most cultured refined intelligent learned and 
cosmopolitan of the great English painters the instigator and first 
president of the Royal Academy a great amateur and collector 
and perfect gentleman and author of remarkable writings on arl-^ 
Sir Joshua Reynolds (1723-92) It is impossible to imagine a 
greater contrast between two men and their works but it may 
be said that Reynolds was m his fashion the legitimate heir of 
Hogarth not of Hogarth the moralist and satirist but Hogarth 
the portrait painter The author of Marriage a la Mode and The 
Shnmp Girl gave with his strong rough hands the decisive impetus 
to the national temperament But what the original School thus 
created still needed was learning taste and elegance to raise it to 
the level of its eider rivals This youngest born had a long let 
way to make up and Reynolds was the man predestined to assist 
it He succeeded m giving his country s highest aspirations a 
mode of expression hitherto undreamed of in its perfection a feat 
achieved by enabling Enghsh art to profit by the treasures of 
experience accumulated during centuries by the other Schools 
Revnolds was never a pupil of Hogarth s but certainly 
more to him than to the estimable lliomas Hudson (1701-79) 
his offinal master who has no other title to fame But his debt 
to the great masters of the past Titian Rembrandt and even 
Raphael Michelangelo and the Bolognese not to mention Rubens 
and Van Dyck is still greater He studied them not as an amateur 
but as a craftsman and student of aesthetics m order to assimilate 
everything m their genius and technique which might help him 
to endow hxs country with an art worthy of the other glones of 
: England In his writings he evolved a doctnne of imitation a 
I fact with which he has sometimes been reproached but wrongly 
I so since he succeeded— without perceptible effort — ^in making his 
borrowings has own and giving to a composite creation a homo 
geneous personal and national character His best paintings do 
not resemble the ceremonial portraits painted according to 
formula yet imposing and magnificent m which the French excel 
The supremely aristocratic quality of his art was to endue all 
the luxury and elegance with an air of famihanty of pleasant 
ease and romance One day this man of learning seems to have 
forgotten all his calculations and abandoned himself to inspiration 
which created a masterpiece of poetic spontaneity one of the 
most perfect paintings m which a great artist has enshrined his 
dream of woman* Nelly Q^Brmn 

Oaiiishofotiglii ajpd Wilaoti— Thomas Gaimboropgh (1727-^ 
as) four >mrs youpger than Reynolds* nvaUed Jfm m fame He 
had of the ttieomst the teachfuthe Imiet of a sdhoph 

t 
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he never thought of conibinmgm his art sLilfui borrowings from Englmd % chincter ol i iiitionil in if uni ii 

the greatest artists of various foreign schools Unlike Runolds During this time thite mm urn king on mu diverse Imm 

he never left England and after se\er'il years of appienticeshipm made themsehcs fell u fii mmt oi kifiil fHiimalitits Two 

London passed the greater part of his lift successively at Sud of these i^cre geniuses C on t ifjk u h t i iit I Itirnir fi7/S 
bury Ipswich and Bath ihuniiii | iiiV i nu It buims toloansl 

Gainsborough is not an impeccable draughtsman his composi Bonington (I'so - S) who hoiikihut icn \tn I ir h id he lived 
tions are not skilfully balanced like those of Re}nolds his hg Constable- ^Jolin Con ^ ibk i tin tn t I ugh h hnchc^pe 
ures often seem disposed hapha-said on the canvas But he his painter to ask no le sons tioin the Duuli II i nthir indebied 
charm He is a poet and a poet by instinct quivering with to the lands cipt s of Rohm but hi u i! uoik \m i iin borciu^li 
sensitiveness capricious and fantastic but lwa5S natural A 1 whose landsc ipts with gnu! ru pUntu! in w il Hi hiiuil masses 
though he painted some good portraits of mtn lie IS I vre/ifna on land sloping upw ircls tow n d tin tnim hi\ ihvilimofiffi 
the painter of women and chiidicn A piofoimd admirer of \an found m Rubenn IIis oiiMmli v doi ^ not In in hinu of ubjats 
Dyck he took him for model but this admir ition dots not detract which fn quenth r< pt it the nu In 1 n c I la ( tin i « lutith Never 
from his onginabt} whicji has a unique qualit> of seductivent ss theltss Constil k sum i< ilH to htl r t fo mo Inr unitirv fe 
On Van Dycks themes-— such as tint of the boy clad in costly ushers m a ntw tri ind thi <!in unu ri ul h it mut from teci 
satm with the woman s fact long md delicate m its aristocratic mqut and feehng I \uptinc th Inuh ini Ih portts wie 
he composed entii el V new varntiom a word here emplovtd loo years before pimttd tin in niuil in mhu wlncli itt« 
m all the fullness of sense attnbuted to it by musicians lot tion his onh riccntly bun dnwn i \m tnk is thi first hU 
there is music of the sweetest most winning most subtle kind m ‘ stipe painter to ccmsidtr is i prniirv mil t uiiiil tisl the 
Gainsborough s best canvases Almost inadvertently and with no sketch midc diuci from n it «h il i in^k i ting in iclt i whici 
thought except to satisfy his love of the country he IS the veritable contims m g rm a gn it put of tin di imii ot tin fiiodefa 
creator of the great English School of landscape painters no less iandscipt ind tvtn puhips m i tnmt Mmrii wiv ol modifi 
a source of glory to their native land than arc her painters of pimlmg It is this momuu ir\ unpn lati cu dl things th 
portraits ' most ureducibk iik! iiidaidud llu i i siisiipiibk cif volMaiy 

England had long shown a great love of natural beauty Her ^ rcproducUon— whiili u>nt imui m this ski ih likt i rirt perfuroe 
connois curs had collected in their London salons and the gal m i scaled vast will be th« nml oi In tin piUwft iorkif 
lenes of their country houses the works of Ruysdae! Cuyp it lusuu upon the htgt i tm is tin iiiist ttni wd! In to eand 
Canaletto Guardi Claude but it was not without good lei and complete the skctih whiU n imiUK it priMim 
son that no work bearing an Fn^^hsh signiture was ever seen These art the two prou sscs to whnh i mi f ibk «k \ritui hiOMelfi 
there It was still m imitation of Canaletto that bamuel Scott discovcnng the ciuixnnt ihumlinu m kh in llu 
the companion of Hogarth painted his views of London so country places where thin i kv nro wlii h the whilt or 
lirecious as historical records He was one of the founders of that grey clouds histen when tni luMk ihur ininmnnhii leaw 
So lety of Water Colour Painters which was to have such im and wabrs glide bUwicn till wtitK stiiHcI with diwdrap mi 


portant developments The real creators of English landscape 
however are Wilson and Camsborough Richa|d Wilson (1^x4- 
82) took to landscape somewhat late h mng first devoted himself 
with success to the portrait whereas Gainsborough on the con 
trary started as a landscape painter If therefore there were a 
difference of date it would tend to confirm the priority of tho 
younger man It was at Rome where he lived for six yi ars that 
encouraged by Zuccarelh and Joseph Vernet, Wilson painted his 
first landscapes Having returned to England he pursued bis 
career as a landscape painter in the Roman style sometimes 
k interrupting his reminiscences of Italy to pamt the beauties of 
■Vales where he was born In spite of a certain monotony we 
pnust concede to Wilsons works the charm of noble serenity 
Pi^oecially when his wide skies shed a limpid light upon the waters 
' of a lake surrounded by the harmonious hum of mountains Gams 
borough also began by imitating the Dutch when he painted 
Harwich Harbour or the country around Sudbury But from 
the start he announced much more dearly than Wilson the road 
to be followed by English landscape His canvases painted be 
tween the ages of 20 and 2$ already herald Constables earhest 
works His Watehfig Phee and Return from the show 

together with a truth to nature altogether new at that time a 
rustic poetry and a sort of moving sweetness drawn from the 
depths of his nature 

The Landseape Rainters^After Gainsborcmgh and WBson 
there is no lack of landscape painters in England The Scctchman ’ 
Nasmyth (t7SS-i84o) and l^otnas Barker of Bath (176^-1847) : 
deserve mention John Crome called Old Crome (1769-1821) 
ife ail artist of cjuite 4 iffer«it calibre E:xcept for the journey to 
wrfe 111 fSrs from which he brought back a work of peat beauty 
the Be^evard des Itdtem he never left km native county of 
Notfolk Be IS the glory ol Norwich viiich on aceount pve 
its name to the School tespon^bfe for a no# 6oiie^ti#n of imd 
which was to be with a few moditotloni nkt of 
both m England and abroad 

Of Cromes pupils Cotman Stark apd VtemL 
'tf ited SMtre m tlm Norwich School 


ifcpilie^y^wiit TMmm Chrte md 
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fietks of hinhi iml to ixprt dl flit % itninuivi mil etemi 
things which UK hint him he his tin pikHi m 1 \ rfilivf coloui 
isl ind a tuhniqui of vkkI hiNhiniH krikhriK fhit of til 
Trench Impressionists Hi ludiuou l\ im! irinkH intmilueetl 
green into pamtmg the green of Imh niiuliws thi gmn af 
summer foingi ill the grttns whuh until thin pimUrs hid 
rtfusid to Sit ixupl through bluish selluw or mori ol en brown 
^hsscs 

Constables technique inij ixiffiiularH bis nwihuil cif sccuir^ 
tne freshness tnd intensity of hw gretns hy the jiwiaiiosillon #f 
multifarious tones were a revelation to Debirmx it w mdmai 
by hifi Immid and Comspmdim^ After mimg the worfei 
the illustrious Enghsk hndsiapisi he rcpinitd it is said i» 
whole background of his great canvas /« Mumem tk hm Cl 
great landscapists who occupy vo iiinpcirtitit t place la 19th 
tury art Corot was, I behtve the only one to iscape ihe 
of Constable All the others are more or less dimet 
of the master of East Betghoit 

Boirtegtan, — Bomofton who spent iii laace the mmi p#* 
of his too short hie is to a si 111 im0« marked 
coimectmg imk between Engknd and hrince He pinltd 
colours whidi art Iiltk masterpieces of btillmnce mi 
and oil paintings no less attractive Ife ItecMst t diiCipte rf i|| 
budding French romanticisia mth a grsc© ftaltsy mid 
ol colouring all ins own and m some few !w#»p« sii»di m W 
\ Partem dkm d ¥mmMs$ and the ¥m #wif CSiM 
(Louvre)^ he shows t brewilfe of vteon and a wjrwpi ol 
foreshadowinf the peniactt he have acHewi ltd ^ 
died at the age of 26 

tmmer^At ts Tmam wm ikmiy eiWItttiif t m 
JLml>0tk He mm, tcsqimrf tte of to 

ctev€sr waleMoloiMsi A of G»rt» ami € 5 cii««i ht 

m km chow* mi pmumm of a 
irihch »»ed u inmfk tok mi for # . 

lie 6«i; » lA nrtw tort 
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frtp to Wk Mitrtr} it rv» 
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l3n:ic landscape His choice of a single master from the past is 
an eloquent witness for he studied profoundly such canvases of 
Claude as he could find m England copying and imitating them 
with a marvellous degree of perfection His cult for the great 
painter of the Ports de Mer never failed He desired his Sun 
Rm? g through Vapour and Dtdo building Carthage to be placed 
3^ the National Gallery side by side wnth two of Claude s master 
pieces and theie we may still see them and judge how legitimate 
was this proud and splendid homage 

It was only and this is worthy of note in 1819 that Turner 
went to Italy to go again in 18 9 and 1840 I will not say that 
these journeys served no puipose for certainly Turner experi 
enced emotions and found subjects for re\ene which he later 
translated m terms of his own genius into symphonies of light 
and colour But except for his output of illustrations which were 
much and most deservedly admired we vonder whether this 
great lovei this creator of lofty scenes this romantic singer of 
classical lands might not have found in his unaided imagination 
ail that he needed to build those visions which are the strangest 
and most beautiful part of his work that which m spite of the 
faults inevitable in so novel an enterprise made the name of 
Joseph Mailord William Turner famous above all others of his 
nation To create the wondrous gleam of changing rainbow colour 
m his skies would it not have sufficed him to dream before the 
mother of pearl of a shell or the changing fires of an opal? and 
did he need to wander so far to evoke beneath Italian names the 
azure waves of Shakespeare s sea which laps Bohemias coasts 
or that legendary land which knows no other sceptre but Queen 
Mabs? 

The logic of reason does not count for this northern imagination 
But no Latin I believe has had or ever will have that other 
logic to him almost monstrous of the Englishman consumed by 
a solitary and royal dream indefinable and full of man els and 
who thus possessed does not distinguish reality or life even his 
own from the pictures fie creates to reflect at least some traces 
of the dream The drtam of the Latin be he Venetian or French 
IS one of happiness at once heroic and human Ardour is tern 
pered with melancholy as shadow strives with light Melancholy 
even as it appears m the enigmatic and profound creation of 
Albrecht Durer finds no home m Turners protean fairyland 
what place could it have m a cosmic dream? Humanity does 
not appear there except perhaps as stage characters at whom we 
hardly glance Compare his Polyphemus one of his most admir 
able masterpieces with Poussins Polyphbme Turners picture 
fascinates m and yet we think of nothing precise nothing human 
only unforgettable colours and phantoms lay hold on our imagina 
tions Humanity really only inspires him when linked with the 
idea of death but strange death a lyncal dissolution^hke the 
finale of an opera 

Blake — ^The England of that day had also other visionaries 
none was comparable to Turner as a craftsman Hemnch Fussli, 
a Swiss of Zurich known in London as Fuseh (1741-1825) was 
a writer and painter who belonged by his life work and successes 
to the Enghsh School He pursued the painting of fantasies with 
an uninspired brush and a coldly complicated imagination John 
Martin (1789-1854) illustrated Paradm Lost and shows per 
haps more talent in mezzotints than in pamting 

William Blake (1757-1827) poet drau|htsman engraver and 
painter was similar in his preoccupations and his work is made 
up of the same elements — Gothic art Germanic revene, the 
Bible Milton aiyi Shakespeare to which were added Dante and 
a certain taste for hnear design, which resembhng a geometncaj 
diagram relates him through Flaxman to the great classical move 
ment inspired by Wmckelmann and propagated by Dawd Tins 1$ 
the sole point of contact (fescermble between tbo Classicism of 
David and Enghsh art and how fugitive and indirect it is hOw 
ferent in spinW BWbe is the most myst|c of Enghsh painters 
POrh^ps the only true mystic who e^nsted at that time amongst 
pitots the over He was mgwiaUs ai:^ Ms 
and ifitmi^retation# of the ^nd 
af iijie a spte as the hfc W IHg ## 

Tiultrated and ai* 


of Innocence and Songs of Expenence But he achieved 
grandeur power and profundity especially in certain tempera 
paintings such as his Spmt of Pttt gmdzng Behemoth 

Portraiture — Side by side with isolated figures such as Turner 
and Blake flourished the second generation of portrait painters 
Romney (1734-1802) Hoppiier (1758-1810) Raeburn (1756- 
1823) all excellent painters whom only the unique glory of 
Reynolds and Gainsborough obliges us to relegate to the second 
rank The first has left us numerous and impassioned pictures 
of the celebrated Lady Hamilton and displayed talent and dis 
Imction in his family groups The pictures of young men and 
maidens painted by Hoppner are full of charm and refinement 
Raeburns colour is rich and warm and his touch broad and 
vigorous he has the gift of posing bis sitters with decision and 
really possesses some of the attributes of a great painter We 
should also mention Beechey (1753-1839) a skilful technician 
but more commonplace At this happy moment eveiyone m Eng 
land painted good portraits even the historical painters whose 
heavy compositions once so fashionable now appear to us so 
poor and uninteresting Amongst these were Benjamin West 
(1738-18 0) Reynolds successor in the presidency of the Royal 
Academy and Opie (1761-1807) John Russell (1745-1806) is 
the pastelhst of this school 

Downman (1750-1824) with his coloured crayon drawings 
stands midway between the pastel and the miniature Are there 
not however certain affinities between these two genres^ In 
France too the miniature was revived at the height of the vogue 
for pastel England had numbered excellent miniaturists m Hoi 
bems day and later in Hilliard and Oliver The success of 
Richard Cosway {c 174 -1821) was unprecedented in this type 
of art and spread wellmgh throughout Europe Even m Pans 
fair ladies hesitated and wondered which would the more skilfully 
flatter them the Englishman with his misty atmosphere or the 
witty Frenchman Isabey 

Lawrence (1769-1830) was the painter of kings of pimces 
of great diplomats and generals the Pope himself sat to him All 
these aie presented in large full dress poi traits painted with 
sovereign verve and elegance Lawrence was an important figure 
at Aix la Chapelle and at Vienna during the famous congresses 
which settled the fate of Europe after the downfall of Napoleon 
The Holy Alliance is mirrored in the four and twenty canvases 
which adorn the walls of Windsor Castle — a collection of official 
portraits forming a unique historical document There is more 
over in Lawrence s work something more than a mere caprice 
of fashion His success was greater than that of Reynolds though 
he had not the thoughtful learning and the rich and refined 
imagination of his more illustrious predecessor he excelled him 
in facility At the age of ten he was already a portraitist BefcTe 
his 2nd year he had painted the ravishing full length portrait of 
Miss Farren the future Countess of Derby Lawrence at once 
leapt mto fame becoming an associate of the Royal Academy 
and a favounte of the king Henceforth he lavished on his por 
traits and especially on his portraits of women his facility of 
execution his fluid touch ks rich and always highly distinguished 
colour his talent for depicting the pearly bloom of the 
sparkle of bright eyes^ the moist qtnver of paited lips the liAt 
softness of muslins the gleam of silks and of velvets He 
plays just as much coquetry in his painting as any fair la<fy with 
her Mrs and graces cosmetics powder pearls and diamonds 
The two coquetries seem to have made an alliance for oilr 
pl^iMire There is superficiality and artifice but artifico^ hahdto 
With ^cb vitaHty and verve becomes sebond nature It b rmhe 
the less true that thO pamter of George IV and his oertt 
lay dam at a critical moment to a veiy important mfluoifbo Oh 
the de^ime§ of pamimg', not so much, moreover in lA 
country as in a»d throi#i France to the whole 

Ddaiaoix came fe toidSdi'be VmS^s^kfng' as Gteaull isid 
§bine yearn before W fight agOTat the sy44<hnate 
of the school of David imwedhto 

by a rdum to mid b^uty of touch 

;%u3ided oi the of ^he p$t it wae 
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expression Thus Lawrence stimulated the energies of French 
pamtmg at least as efficaciously and opportunely as Constable 
Later m France England or elsewhere every time that the need 
was felt of a supple and bniliant execution to express the quahty 
of life it was more or less consciously to Lawrence that men 
turned 

The pte Raphaeiites — ^Af ter this period during which English 
painting sheds its lustre over a great part of the world we see 
England withdraw within herself in an effort very praiseworthy 
m the loftiness and purity of its intentions but m spite of a few 
incontestable talents very slight in its results and adding httle 
to the treasures of universal art This movement must never 
theless have responded to some general spiritual need for it is 
impossible to deny the sentimental and intellectual analogies 
which produced BoecMip in Germany Gu tave Moreau in France 
and the pre Raphaelites in England To a certain extent it may 
be said that pre Raphaelitism is a continuation and transformation 
of the idealist movement fantastic and mystic by turns which 
produced at the beginning of the century Fuseli and Blake 
Thomas Stothard (1755-1834) with his pictures from Shake 
speare and Chaucer painted in a style imitated to some extent 
from medaevai illuminations continued this movement m his 
own way A little later Ford Madox Brown (1821-93) painted 
his first Gothic pictures filled with an and precision a scrupulous 
attention to minute detail a harsh colouring in a word almost 
everything which was to become the rule m pre Raphaelitism In 
1848 the new School found its name we should rather say the 
new Brotherhood for under the influence of John Ruskin — an 
impenous aesthetician with a passion for French cathedrals and 
the quattrocento Italians a poet in his way but impregnated with 
the spirit of puritan ascetism — the group assumed an almost 
religious character and each of its members had to append to his 
•^aignature the initials P R B (Pre Raphaelite Brotherhood ) j 
Their intention was to react against the facile fnvolity of the 
Lawrence tradition m art but they traced its decadence farther 
back to the remote effect of the academic style for which Raphael 
himself has to be the first to answer There must be a return 
to the simplicity of the Piimitives and a pious cop3nng of nature 
In spite of all this naivete to which they ardently aspired the 
works of the pre Raphaelites are everywhere filled with artificiality 
—and an artificiality more literary than plastic This is not sur 
prising since from the start the new school was influenced by two 
men of letters the cntic RusLin and Dante Gabnel Rossetti 
who was poet and journalist before becoming a painter and 
always pursued his two callings simultaneously It was a singular 
fellowship which united an enthusiastic doctrinaire as uncom 
promising as Cromwell s Roundheads with the son of an Italian 
revolutionary who had taken refuge in London a man ambitious 
reckless voluptuous subtle and uncertain The miracle is that 
from these opposing elements sprang an art profoundly English 
m character and it is this which makes us to some extent mdul 
gent of Its shortcomings The group included Holman Hunt 
(1827-1910) Sir John Miiims (1S29-96) and Burne Jones 
(1838--9S) 

George Fredenck Watts (1818-1904) who was older than 
the first pre Raphaelites and even than Ford Madox Brown and 
who outlived for a considerable time the youngest disciples of 
fhe Brotherhood had a career parallel to theirs but made no 
pretence of restoring the naive and scrupulous technique of the 
Ppimtives His portraits are the best part of his work Leighton 
^nd an anglicised Dutchman Alma Tadema (1836- 
^ retain on the other band some of the careful precision of 

the pre Raphaelites Whde Bume Jones was still pamtmg his 
* other artists were attracted by new currents of thought 

^ of outer air were gradually chanpng the Enghsh atmos 

^ wafted from realism from French impressionism and also 

|j America Th^ found m England those quahties of reahty 
III 1 0 ^ hplhancB yrkch an intervening penod of ideahsm had for a 
® to consign to obhvmn (P Ja ) 
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trait styles m the mother countries though with a tang of pro 
vmciality In the late seventeenth and early eighteenth centuries 
the Dutch colony of New Amsterdam (New York) had its Jan 
Strycker and its painter families Duyekmek and Van der Lyn 
Before I/30 Gustavus Hesselius a Swede was pamtmg m Mary 
land and Jeremiah Theus a Swiss was at work m South Caro 
lina Peter Pelham and John Smibert came from England and 
the second quarter of the eighteenth century were pamtmg dour 
portraits m Boston These two- limners were succeeded by 
Joseph Blackburn Jeremiah Feke a native American realized his 
forms more solidly and with greater ongmality 
Another native American John Singleton Copley (i737"*iSi5) 
working m Boston was responsible for the finest painting pro 
duced m the American colonies His portraits are racy ongma! 
decidedly un European m conception 
Benjamin West (1738-1820) another important figure m the 
history of American pamtmg settled m London in 1763 and there 
helped to mould the styles of two generations of Ameucan 
painters Among these were Charles Willson Peaie John Trum 
bull John Vanderlyn Washington Allston Samuel F B Morse 
and Rembrandt Peaie Some of their portraits have decided 
merit (e g Morse s Lafayette in the City Plall New York) 
but their pretentious historical pictures were generally unsuccess 
fill An exception is Vanderlyn s Anadne one of the finest 
achievements m American figure painting 

Almost a generation older than these painters but younger 
than West was the portrait painter Gilbert Stuart (lySS**!^ 
who went to England in 1775 and returned to America after 
seventeen years In London he appears to have spent some > t its 
in West s studio and to have been influenced by Gainsborough s 
work Returned to America his style becomes highly mdividu il 
and his portraits polite m spirit are deft m handling and filsh 
m colour the flesh having an extraordinary silvery beauty 
I Other popular portrait painters were Thomas Sully (1/83- 
1872) and John Neagle (1799-1865) m Philadelphia and Henry 
Inman (1801-1846) m New York City Sully s fluent st>it 
based on Lawrence but he developed his own colour and handling 
Landscape pamtmg which became an important expression of 
the mild poetic idealism of America began about 1830 with the 
drab work of the indigenous Hudson River School Out of this 
movement came George Inness (18 5-1894) His earl> lind 
scapes have a classic spaciousness which gradually gives wiy to 
a formless but effective resonance Another paint ir of vague 
subjective landscapes and figures as well was George lulkr 
Others were William Morns Hunt Ehhu \edder John La Firgt 
and somewhat later Frank Duveneck and William M Chase 
Picturesque James A McNeill Whistler (1834-1903) went to 
Pans as a young man and soon settled in London He vas influ 
enced by Courbet and FantmLatour but especially by Japintst 
colour prints His paintings transform people and familiar seeiit& 
mto colour harmonies of exquisite subtlety Sueh portraits as 
those of his mother and Thomas Carlyle are masterpieces 
Another distinguished painter was the thoroughly American 
Winslow Homer (1836-1910) He is concerned with life m the 
open especially with the sea and his water colours of such sub 
jects constitute the most powerful expression m American painting 
Thomas Eakms (1844-1916) is another strong personality 
His portrait subjects and figures are observed with supeib scicn 
tific self discipline but there is a forbidding renunciation of 
sensuous appeal His temperamental opposite is Albert F Ryder 
(1847-1917) who escapes from dmgy actuality mto dreams The 
nineteenth century closes on the work of the thoroughly expatriate 
Mary Cassatt of Childe Hassam exponent of ensp impression 
ism Arthur B Davies dreamer of beguilii^ dreams and the 
famous John Singer Sargent (1856-1925) whose precocious 
bravura astonished the Anglo Saxon world (H B W« ) 

FRENCH SCHOOL JJXth CENlWlY 

In France the reaction against the excessive ngidity of tihe 
dassical dogmatism of David was begp by Pnid*hdn (1758- 
X823) who saved for postenty the preciouS Ireaaitfe of tilt 
French tradition whicl tibe Davidian revolution lal proiW 
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He was not influenced or only m a slight degree by Davids 
ascendancy bat he sincerely shared Davids enthusiasm for an 
tiqmty loving it as an ele lac poet — ^not as an archaeologist or 
theorist — modestly and without pedantry and appreciating it 
through the medium of his own sensibility without ceasing to be 
a man of his own time He evoked the antique in his charming 
drawings in his allegorical compositions and even m his por 
traits of women Delacroix has devoted to him one of his best 
wntmgs and with justice for Prudhon before Gros and Gencault 
had prepared the anti Davidian reaction which thanks to the 
genius of the author of the Massacre de Scto and of the Barricade 
restored in France the true principles of the fine art of painting 
flexibility m composition charm of touch and richness and 
harmony m colour 

The pupils of David were m general marked with an indehble 
stamp Some knew how to retain in one way or another part of 
their freedom Gerard (1770-1837) m his allegoncal or mytho 
logical compositions does not escape academic frigidity But 
when he painted his celebrated picture Amour et Psyche he added 
a pure and elegant grace entirely his own This grace forms the 
value of his portraits which constitute his best work especially 
his portraits of women Gros (1771-1835) has a stronger per 
sonality the gifts of an executant a sense of drama and an 
aptitude for expressing it by composition and colour In the 
PesUferes de Jaffa and the Bataille d Eylau he showed himself 
as the authentic forerunner of romanticism and of Delacroix 
But a strange return of fidelity to the teaching of David para 
lyzed his natural impulses in the second part of his career 
Gencault (1791-1824) who had the makings of a great artist 
was alone capable of finding in David the solid basis of a classic 
art ^nd infusing this with passion and life Unfortunately he died 
prematurely Le Radeau de la Meduse (18x9) proves that he 
would have been cap ble of the highest achievements and the 
boldest efforts At once Romanticist and realist and always im 
pelled by a lofty inspiration he must be acknowledged as the first 
exponent of modern painting in France 
These three artists have one common merit that of having 
understood and encouraged from hi earliest eforts Eugene 
Delacroix (1798-1863) Gencault was his senior only by seven 
years Through his personality and character as well as by his 
example he exerted a strong and fertile influence on his young 
friend Delacroix was 20 years old when Gencault composed his 
Radeau de la Meduse A few years later he deplored as a public 
calamity the death of the heroic youth Delacroix learned much 
from Gencault and forfeited nothing of his own nature which 
was entirely different He is no less passionate he is even more 
stormy but his passion is less physical its springs are more 
lofty and complex He possessed an advantage accorded to few 
men in the history of art tha^ of being a great thinker as well 
as a great painter And what is still rarer the speual bent of 
his intelligence predisposed him to critical analysis and psycho 
logical introspection that is to say to intellectual operations 
which have no essential relationship with the artistic genius He 
was not content like the majority of his predecessors Reynolds 
for example to publish art treatises showing sense and wisdom 
Neither was he content to frequent the salons of his time as a 
brilliant conversationahst He left behind him a book ms 
Jounwl which was at tnore or less regular intervals the con 
fidante of his thoughts It is only a senes of fragments of winch 
many are made up of careless or unfinished phrases Nevertheless 
this book unique in being the wdrk of a painter and of a great 
painter connects Delacroix the writer with perhaps the most 
typically French of the intellectual glories of France the hue 
of psychologists and moralists from Montaigne* to Stendhal 
There was m France almost at the same time another pnvileged 
person another of these fawns ok I Mternel as Delacroix himself 
calls them who also combined m himself the apparently irrecon 
cilable tendencies of the critical mind and the creative imagina 
tion This was Baudelaire and by a rare comcidefice it was 
Baudelaire who first unflerstood and m the masterpiece of art 
cnticism of the century explained the genius of Dejiacrout 
The nvalry of Ingres and Delacroix apd the battles tw^ed 
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round romanticism fill practically the whole of the first part of 
the 19th century The champions of Davidian classicism claimed 
to defend order and accused the romanticists of introducing 
anarchy and revolution into art In reality romanticism taking 
the word in its widest sense prevailed everywhere in the atmos 
phere of the time as an aspiration to hberty poetry and lyricism 
There is romanticism in Ingres himself As for Delacroix he 
always repudiated any claim to being the head of a School and 
liked to pose as a pure classic And he was right There is only 
one good form of romanticism the psychological romanticism 
which infuses the artist s personality in its most intimate emo 
tional and secret aspect into his work Delacroix embodies in 
himself the whole of romanticism in painting with its vital 
principle But he had no hkmg either for painters or men of 
letters who paraded romanticism Seen as a whole his work is 
strong and sound notwithstanding his tragic sadness because it 
aims at great objectives and uses the most rational and efficacious 
means to attain them In short it happened by good fortune 
that the two men whose influence was to succeed that of David 
the one more instinctive and more enamoured of form the other 
more intellectual and more preoccupied with dramatic expression 
were champions of order deserving each in their own way the 
name of classic One may even say that in spite of appearances 
and of what the contemporaries really believed the more classic 
of the two was the one who was in turn acclaimed and scorned 
as the leader of triumphant revolution 

Twenty years older than Delacroix Ingres (1780-1867) at first 
seemed destined to continue bnlliantly the work of Ins master 
David both in portrait and historical painting Ingres howevei 
soon emancipated himself He was only 5 or 26 when he painted 
in 1805 and 1806 the Riviere portraits (Louvre) and that of La 
Belle Zelte (Rouen) These show an original talent and a taste 
for composition not without some mannerism but the mannerism* 
IS full of charm and the refinement of undulating lines is as far 
removed as possible from the simple and slightly rough realism 
which IS the strength of Davids portraits His contemporary 
opponents were not deceived they were attacking archaic and 
singular taste when they dubbed him Gothic and Chinese 
The sculptor Preault celebrated for his witty sayings called him 
a Chinaman lost m Athens 

We still perceive eccentricity in some of the most beautiful of 
Ingres works A pedant seeing the back of the Grande 
Odalisque, the neck and arm of Thetis in the picture of the Aix 
Museum Jupiter et TMhs the neck of Angehque in the Louvre 
picture where the fair victim is rescued by Roger and various 
exaggerations of form in the Bam Turc would point to this 
incomparable draughtsmans faults But are not these merely 
the means by which a great and extremely sensitive artist inte*' 
prets his passion for the beautiful female form? When he wants 
to troup a large number of persons in a monumental work as in 
LApotheose dBomere le Martyre de Samt Sympkonen and 
LAge dOr Ingres never attained the ease the suppleness the 
life the unity which we admire in the magnificent decorative 
comjKisitions of Delacroix He proceeds by accumulation and 
juxtaposition On the other hand he has an impeccable sureness 
onginal taste a fertile and appropriate invention m the pictures 
where only two or three figures appear and even more m those 
where he shows us standing 01 reclining a single eftigy of the 
female figure which was the enchantment and sweet torment of 
i his whole hfe The Grande Baigmuse^ the Grande Odalisque 
the Vims Anadyomim and La Source are umque works in 
French art not unworthy of being compared with the most radiant 
daughters of Itahan imagination 

On the other hand it is generally in the relationship of several 
figures in other words m drama that Delacroix finds the natural 
and striking expression of his ideas His work is an immense and 
multiform poem at once lyrical and dramatic on the passions* 
the violent and murderous passions which fascinate dominate and 
rend humanity In the elaboration and execution of the pages of 
this poem Delacroix does not forego any of his faculties as a 
man and an art|ist of vast mtdhgenqe standing m a level with 
the thoi^hts of th^ gr^^test M W^toiy |eptnd and poetry but he 
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makes use of a feverish imagination always controlled by lucid 
reasomng and cool will power of expressive and life like drawing 
strong and subtle colour sometimes composing a bitter harmony 
sometimes overcast by that sulphurous note already observed 
by contemporaries producing an atmosphere of storm suppiica 
tion and anguish Passion movement and drama must not be 
supposed to engender disorder With Delacroix as with Rubens 
there hovers over the saddest representations over tumults 
horrors and massacre a Lmd of serenity which is the sign of art 
Itself and the mark of a mmd master of its subject 
Delacroix who hardly ever painted isolated figures did paint 
some portraits of friends The best of his works of this kind is 
the fine portrait that he made of himself because he knew himself j 
better than he knew others An ardent docility in the presence i 
of nature explains why ngres was a great portraitist The tech 
nique which he had developed like an instrument of precision 
was suited admirably to portrait painting He not only lenders 
for us with extraorinary distinctness the appearance of facea 
forms and costumes but by the magic of intuition brings out the 
intimate secret of the personality and upon this picture the 
accuracy of which will never perhaps be surpassed he super 
imposes an intellectual beauty and the value of a general type 
Finally his ongmai ei^ort gamed a supreme reward his best 
portraits — such as Bertm I mnS and Madame de Senones — having 
a beautiful sobriety of colour 

The development of landscape is one of the most salient facts 
m the history of French painting in the 19th century David 
himself had secured for landscape painters the recognition of their 
nght of citizenship in official art and at his initiative what was 
called histone landscape became one of the Sections for the 
Pnx de Rome But this academic and conventional landscape 
painting was soon renounced by the young men of the generation 
liorn around 1810 — Cabat Rousseau Dupre Paul Huet Millet 
Decamps Flers Diaz Troyon Chintremi Daubigny With un 
equal merits and varying ispirations they conquered after many 
tnals the right to represent nature m ail its grandiose or familiar 
aspects 

Landscape in its natural state was alone to be worthy of modern 
art that is to say a faithful picture of a portion of the country 
man should only be admitted in the dress and attitudes of a held 
labourer In every direction landscape painters would explore 
France Some of them were even hermits confined to tbeir 
province and unknown m Pans Such was the Lyonnais Ravier 
(tSi4*^s) poet of light singer of the sunsets at Cremieu and 
Morestel perhaps the most lyrical and musical of French land 
scape painters of the period 

As m Holland a man raised himself above his peers by the 
fBrce of a rational and forceful genius Rousseau (1812-67) is 
a French Ruysdael he is also a romantic Ruysdael who has 
firofited by the lesson of the English and also by the examples of 
Delacroix But he had a philosophic mind individual to himself 
which gives his meticulous works an aspect of austere grandeur 
8t|rting from an almost scientific analysis Rousseau terminates 
in g»#rahMtions which out of the fringe of a forest a chaos 
^ of fctfms 4 microcosm nurronng innumerable terrestnal 
f acitvihies 

} In spite of appearances Corot (1796-1875) is quite foreign to 
. gronp ©f innovating landscape painters He was r6 years 
fe^OiBSeau was born The leaders of the new school 
|||.; to them senior all due deference but they would doubt 

hwt greatly surprised if it had been revealed to them 
WOhM think of Corot that it would not only 
- admir^ fete aa tfee fite landscapist of his time but would give 
||; A- ^ very ^eate$t Corot never ceasM to 
belte^e ftet Ote pamtiiig was to Compose 

I harmor^ifeelwlw Ihd sweep of trees the colour of skms the play 
of lightis-and f qAcal legsad or ^piply figures 

; ‘ 'The 01 Wpnt a the new tehool of landscape ^ 

V';- ■ similal 0| Dirfictex m to Ingres CorOt te a 

■’ classic; he Hie &<moi:®felyfIkench an^ 4assic 
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up with the French landscapists of the iSth century Vernet 
Moreau Hubert Robert m his mythological or ailegoiical compo 
sitions he gives fresh and in enuous life to the noble inspirations 
emanating from Poussin and Claude Whether the> admit it or 
not Manet the impressionists and ail the painters of the subse 
quent generation who under the example of Cczinne reacted in 
various ways against impressionism owe tribute to the bo*i 
homme Corot so do those like Pirns de Chavannes 
At the time when landscape attracted to itself free mqmieis 
m large numbers Millet (1814-75) and Daumiei (iSoS-79) had 
the merit of introducing the representation of contemporary life 
not in the anecdotic form of the tableau de which had 

existed at several epochs (at that time brilhintb represented b) 
a charming colourist Eugene Lami (1800-1890) bit ore reaching 
Its apex with Meissomer (1816-91) one of the most prodigious 
precious and impeccable virtuosi of soulless punting) — ^but with 
a dignity of which the only earlier examples uc found in the 
work of Chardin and of the brothers Le Nam No doubt there 
IS m both cases some admixture of the humanitan in mysticism 
which inspired many generous hearts around the ye ir 1S48 Millet 
sought an epic style in order to paint peasants then fields their 
work their domestic life he found it and that suiiices for the 
glory of a gieat artist Having begun with paintings m the 
romantic fashion very high in tone he denuded him elf gradually 
and simplified design and colour still keeping contact through 
his studies with this nature which he so religiously loved He 
was one of those very rare painters who have brought into the 
life of art the themes of their inspirations and have tre ittd the 
language without which this inspiration could never ha\c been 
communicated to the world — a work so diffiiult thit it is not 
surprising if the execution often is somUimts ht ny md di;^ — 
in paintings at least for the drawings art ihva>s full of decisive 
ness and grace The drawings witir colours and etchings of 
Millet show a quivering sensitneness The puturts alwivs and 
entirely composed in the studio art the acts of a eonsidcnd wish 
assisted by a methodically exercised memoiy Ihc Ghamn is 
perhaps the most finished example of this niked art almost 
poor deliberately chosen to express in all its primitive force a 
deep grave and sincere feeling 
After 1865 the mannerism but not the spirit of his wmk liters 
a little evolving towards more liberty more suppleness more 
cleanness His pastels multiplied and landscape occupitc! i larger 
and larger place In Spn?%g the artist for the first time meant 
not so much to picture a certain site arranged in a certain way 
but to seize as the impressionists were to do an elect of light 
not yet observed or rendered with so much truth 
Daumier (180S-79) left us few completed pictures But 
they are inspired with such vitahty they are built on a frame 
work of a drawing so expressive and true the brush handles the 
colour with such impetuous frenzy that nothing is left to be 
desired m these powerful sketches It was after 1848 that 
Daumier made his d6but as painter He is more essentially a 
painter than Millet and his technique more akin to Decamf* 
(x8o3-i86o) 5* whom he admired but who m now neglected bacause 
of the tmng and deceiving virtuosity of las geme picture* But 
it 18 not without reason that the painter of the Mfmie dss 
Ctmbres has obtained the esteem of two |udges such as Bauaiiar 
and Delacroix Daumier is not rustic he is the *tean about 
town He was cunous about all who lived fliere of all he saw 
^ of all that was said and all that was done thw He tos perhaps 
the first m the igth century to explore as a punter the strangb 
world of the theatre where the ndicuteis He chimerical and the 
marvellous rub elbows m the nuclsl of |««»os$ and 
■ His masterpiece m tins the DmmSf dispbys the doubte 
spectacle pla^^ed on the stage and in th^tell Dtmhier is irniteg 
those pamters who are always ready t# ptoM aid n#!® 

. ^accommodate ttemsdves to my suboiect il poinni 
nor forced m % struck out #f tite 1^^ wWeh 

pamteg was^to fojtew^ mA Jte itei? not Mm lid teS" 

dired influence op Beps iwi ic»» ^ . 

conneoting iak t ^ ^ r , ^ f ^ 
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the great upheaval of Romanticism whose ebb and flow Alls the 
first part of the 19th century The former moreover was merely 
the culmination of a movement which began almost on the morrow 
of victory of Romanticism — about 1845 
Gustave Courbet (1819-7/) far from breaking with the past 
did not appear in his early works to be destined for any other 
\ station than the practice of a large robust and rich manner of 
painting after the example of the masters Such endowments could 
not but oppose him to the poor and adulterated style of Paul 
Delaroches imitators Thomas Couture (i 8 iS~ 79 ) came to the 
fore about the same time with similar qualifications But his 
example shows that the fairest physical gifts do not suffice to 
make a great painter Art as Leonardo da Vmci said is cosa 
mentale If Courbet did not have a very strong mind Couture s 
was even less strong Being able to paint excellent pieces Couture 
believed himself to be a modern rival of Veronese the theatrical 
success of his immense Les Romains de la decadence only made 
his error irretrievable Courbet s misfortune happily of less con 
sequence was to encounter on his path certain political meta 
physicians and certain reilistic aestheticians Without them he 
would have probably painted throughout his life great portraits 
or subjects of family life without any tendencious intentions such 
as I Homme d la ceinture de cmr I Apres dmer a Ornans I En 
terrement a Ornans or Demoiselles de la Seme To day we forget 
some wretched pictures inspired by a confused ideology we even 
forget the traces of this ideology in his greatest effort the Atelier 
which IS amongst the small number of these audacious paintings 
which a certain touch of the bizarre and a certain incoherence 
do not prevent us placing m the first rank and of which the 
most celebrated is Rembrandt s Night Watch And when he let 
himself go Courbet produced some new and classical masterpieces 
in which the perfection of his scholarly and free handiwork makes 
him the equal of the great masters of the past e g the Curee and 
Remise des chezreutls While Courbet is without a rival in his 
time and perhaps in the whole of the century Ricard (18 3-73) 
a portraitist who sought to give expression to the most subtle 
signs of the inner life and Monticelh (1S24-86) a great and 
original colounst were each in their way alchemists of colour 
but although they both wrestled with the secret of mixing and 
shading harmonies and contrasts sometimes exploxmg mysterious 
depths of shadow sometimes producing the glint of enamel or 
pxecious stones both merely looked upon the subject as a means 
of expressing a spiritual idea visions of unknown pnncesses in 
fairy like gardens with Monticelh with Ricard dreams of ps>cho 
logical divination Ricard s conception of the intimate portrait 
was later to be resumed with different modes of expression 
lantin Latour (1836-1904) and Ernest Laurent (1859-1929) who 
with Aman Jean emerged from the post impressiomst group 
where Seurat evolved the elements of a new style 
After Courbet there arose an even more outstanding personality 
that of Manet (1832-83) Then commenced violent press cam 
paigns which little by little inspired the public with horror disgust 
and even a kind of incredible hatred for the young artists whom 
they considered as revolutionaries Those young artists were 
first Manet then the whole group of comrades of whom he was 
the eldest and who used to meet in the Cafe Guerbois Degas 
Cezanne Renoir Monet and the others Even Edouard Manet s 
person was scandalously misinterpreted most Frenchmen thought 
that the author of the Dijeumr sur I herbs and Olympia not only 
Ignored the first rudiments of the art of painting and that his 
pictures were ndiculous but that he himself was a kind of coarse 
extravagant unconventional Bohemian Till his premature death 
the charming;* witty and elegant but also nervous and irntable 
Manet could not get reconciled to this injustice He knew the 
fascination that he exercised on his fnends and he would have 
liked to please everyone conscious of his exceptional gifts he 
felt he was destined for the acclamations bestowed on Rubens 
or Velazquez With his hvely and flowing intelligence and that 
natural elegance which passes without effort from his personality 
to his work Manet is perfectly normal and differs from other 
cml and charming men only by that rare je ne sais qmi that 
he puts mto the most simply things that he does and says# a 
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charming honest man who has gen us a m^d rr and French 
Velazquez Degas who is almost exactly contemporary (1834- 
1917) and also a man of the world was perhaps the only 19th 
century painter who nearly deserved to be put m the category 
of Delacroix adding like him to a creative imagination the gift 
of critical analysis In spite of the evident vocation of which 
Manet and Degas bear the signs there is in them little of that 
universality which characterizes the great artists of the Renais 
sance who give the impression that if their destiny had turned 
them from painting they would have been known as supermen 
anywhere and m any circumstances A fact worthy of note con 
cerning the group called Impressionists is that it included a 
woman Berthe Monsot (1840-95) who possessed the most 
original talent e\ er evinced by one of her sex 

What the contemporaries particularly saw m Manet and his 
companions was a School and the name of a School a name that 
the painters had not chosen a chance name given m derision but 
soon accepted as a rather well found rallying cry The name was 
quid ly notorious until a philosophic meaning which went beyond 
the field of painting was superimposed on it it was the source 
of much debate during more than 25 years Critics did not 
distinguish or even wish to distinguish these painters one from 
the other as they were believed to agree on three dogmas about 
which noth ng had been heard till then open air clear painting 
and division of tone What strikes us on the contrary and what 
we love in them is their value as individuals ail that makes them 
different and isolates them m spite of the common bond Im 
pressiomsm as the doctrine of a School is what interests us least 
m them Rather than a school we see m them a group of com 
rades struggling together against the academic routine for the 
liberty of art We take pleasure m gathenng evidence of their 
detachment with regard to the alleged doctrine of which they are ^ 
supposed to be the faithful adherents 

Renoir (1841-1919) is an impressionist in the same proportion 
as Delacroix was romantic Once past the effervescence of youth 
he lost no opportunity of protesting like Delacroix against being 
labelled Claude Monet (1840-1926) is the true originator and 
only professor of this alleged School By the strength and decision 
of his character by a kind of magisterial authonty which em 
anated from him he exercised an extraordinary influence on his 
comrades who were still wavering between the contradictory 
impulses of youth Renoir never forgot that in his years of 
poverty of doubt of struggle Monet was the chief who pointed 
to the goal and gave encouragement But what we to day love 
most m him what makes him a great and delightful painter is his 
sparkling genius as a colounst his ingenuous sentiment with a 
feminine grace slightly animal like but so youthful and soundj, 
his desire for fullness m composition all of which was foreign 
enough and even contrary to the pnnciples of impressiomsm 
Renoir had no need of Monet to pamt the Logs and the Portrait 
de Madame Charpentier 

Degas IS still less impressionist if it is possible than Renoir 
To be called impressionist it is not enough to have a sharp sense 
of modem life and of all the new visions that it offers to those 
; who know how to see An incisive designer and prodigiously 
accurate he is of the race of Holbein and of Durer The public 
calls him the painter of dancing women It is strange so to limit 
the scope of his mind Degas is no more a specialist of 
I danseuses than he is of blanchmenses modistes or jockeys 
\ What attracts him successively or simultaneously to these sub 
i jects of study is the desire to grasp in an extraordinarily precise 
and expressive stroke gestures and movements which the eyes of 
painters until then had ignored It is with the same preoccupa 
tions that dunng ten or 15 years he made himself a portrait 
painter (and what a portraitist 0 The impression of truth con 
veyed is secured by the drawing no less than by the composition 
Fmdmg entirely new types of composition takes a great part 
of his research, his inventions in this field are most original 
and bold and have had capital consequences for modern painting 
Finally the disdmn he has for the open air is a final trait not less 
ccmirary than others to the process and convictionl^ of the ortho 
, dox impressiomst \Z 



PAINl ING 


I 

» 

s for Cezanne if like Renoir be lamed awhile in Impres 
ism he left it even quickei and went further away 'When 
ieclared that one must return to the old masters through 
ire and make of Impressionism a solid and lasting art like 
of the museums Cezanne clearly marks both his point of 
irture and the road into which his solitary meditation were 
ead him after he had left the companions of his youth to 
idraw to Aix In a word he also like Delacroix made a free 
conscious return to the intellectual principles of classic art 
excess of analysis the passion for fluidity and the inexpres 
the obsession for atmospheric phenomena m which forms 
301 ate and tinally the more or less formal proscription of the 
tposed picture announced penis not less serious perhaps than 
e of the pseudo classicism imposed in other times by David 
anne reacted powerfully Wrapt m himself m his provincial 
tude he evolved a learned technique him and subtle he 
nted a conception of painting whence dates one may say a 
era From him rather than from Impressionism will hence 
h be derived more or less directly the most fruitful initiatives 
ucceedmg generations 

0 whom then shall we give the right to claim the name of 
iressionisni m its entirety^ Will it only be deserved by the 
tly landscape artists oi at least by those who first and fore 

1 are landscape painters— Monet Pissarro (1830-1903) Sisley 
40-99) ^ Indeed if Impressionism has a doctrine and if this 
trme has a legitimate application it is when it is applied to a 
i cape It IS not surprising that the author of this doctrine is a 
1 gifted with a powerful will who has used his efforts to 
imate from his thoughts all not landscape If one tnes to find 

ch iracteiistics of a school among the Impressionists and 
re particularly a common bias m the manner of painting of 
nature and conceiving the picture it is to these that one 
turn — though bisiey who was no theonst and who once 
vided with the technique acquired from Monet had no other 
oition than to be a charming minor poet of the country But 
they not on this or that point exceed the limits of their pro 
mme The passion and energy of Monet made of him a 
onary a lyricist and it is surely not the characteristic of a 
row conception of art to close a career of landscapist with 
t unprecedented and unclassifiable work the Nymphias a 
t cyclic poem of the water bowers leaves and light to which 
devoted m solitude at Giverny the last o years of his long 
As for Pissarro his gaze also wandered more than once 
ond the horizons of pure Impressionism Even m certain 
turcs where at first glance the eye seems to grasp only the 
bnical preoceupatiom one discovers a desire for order and 
ani/atiOB which the doctrine of Impressionism was not made 
encourage It was through this that he was worthy of the 
ions and glonous rdle that he played in turn with C6zanne 
ugma and beurnt that is to Say with the three men who with 
erent means and more or less clear intentions were to lead 
nch Aft mto new paths 

Thus in this century the schools were immense seething 
ervoirs of strength but were all doomed to futihty To create 
mty that beauty which does not seek to flatter the prejudices 
mmm or infatuations of a generation but rather illuminates 
tee and time great artists must raise themselves above the 
lool which they had helped to found or even abandon it de 
mtely and take sides against it From Romanticism to Real 
I and from Realism to Impressionism the same pathetic event 
ps on repeating itself Such was the fate of Delacroix such 
$ that df Manet a mmim hand whose vision spreads grandeur 
around bf Renoii a spontaneous artist an inventive colour 
wbd unites Delacroix and Watteau of Cfeanne that strange 
iiuSj at mm powerful Mht and caicailapng creator of an art 
Ich even to day boofe to us as far as Jus 

temst mtentiohSHare concerned who whatever we may 
burst wftli all the #0rce of t new revelation into ^ firaoMtent 
llmtliig* ted 0ilaly of their comrtete contemporaries^ mi 
hcktho wctint ttolfAtiir cohtmteten i$ vahd ^ 
tt WOiWd howte'te teltet to to otet ti^ f apt 

^ in spile of 1% oSj^tianal failure i| left bte^Ht pretems 


acquisitions from which artists are prohtme^ and will continue 
to profit whatever their conception of art and their vision of 
nature and of life may be They created a colour scale Cezanne 
to be sure added a chromatism at once more robust and more 
subtle but It IS within the limits of the impressionist key board 
that he found his famous modulations of which he talks almost 
as much as of his small sensation one set of which served Tjy 
equivalence to interpret the others 

Seurat (1859-91) never concealed how much his inventive 
technique owed to Claude Monet The very name he gave to us 
Neo impressionism is a confe sion who e meanmo- is patent 
to all But considered from another point of view Seurat ranges 
himself under that law whose effects we seem to have recognized 
through the various turns and changes of the century Neo 
impressionism belongs to him in his own right but he is do ely 
connected with Impressionism To day that is in our eyes 
nothing more than the external aspect of things Seurat persom 
fies an intellectual reaction against the dispersive and inorganic 
tendencies favoured by impressionistic orthodoxy he possessed 
the sense of order and grandeur in an original fashion he knew 
how to convey that order and that grandeur and this accounts 
for the fact that his role is of prime importance in the latter end 
of the century Impressionism was unable to give him what he was 
searching for The intellectual stimulus which he needed came to 
him from a man who was notably older than the Impressionists 
and at once a great intellectual and independent Puvis de 
Chavannes (18 4-98) who had a genius for monumental painting 
was connected with the charming painter Chasseriau (i Si 9-50) 
and through him with the Ingres tradition but even more closely 
with Delacroix the great man who dominates the century and was 
the outcome of two schools His technical influence andr his 
triumphs as a colourist extended right mto the heart of Impres 
siomsm His genius animates almost all those who m the 19th 
century had the ambition to associate painting with architecture 
and to cover vast mural spaces Chasseriau was the first who 
really understood the master s lesson He died before he had 
completed his 37th year and fate willed that the work which 
constituted his best title to fame his decoration at the Cour des 
Comptes was almost utterly destroyed by the rcvolutionaiies 
mama for destruction 

Puvis de Chavannes who was helped by his example is quite 
the opposite of a precocious genius He is of the family of those 
who like Nicolas Poussin only found m maturity the language 
capable of expressing their lonely thoughts At practically the 
same time another lonely soul with a refined but more visionary 
imagination Gustave Moreau (1826-98) endeavoured to create 
a cycle of mythical visions For him art represented a poetical 
transfiguration of humanity Such ideas were one must believe 
m the air at the time but Puvis and Degas are the only ones 
who knew each m his own very different way how m the service 
of such high ambition to hold the balance true between dreams 
and reahty without which equilibrium art falls into mere phantas 
magona becomes too sentimental or too heavily pretentious or 
finally exhausts itself in the aristocratic morbidity of a Bume 
Jones The rare and fine merit of Puvis de Chavannes especially 
consists in his avoidance of hteraiy contamination it is his great 
I honour that his Fauvre Fmhettr his Jmnes files au bard de la rmr 
I and his D&m Fays turn one s thoughts to Poussin s masterpieces 
; without suggesting imitation This legitimate filial relationship 
of Puvis with Poussin does not preclude the connecting— with 
real meaning — of the names of Puvis and Degas Starting at first 
from Delacroix Puvis proceeds towards high hght painting on 
lines parallel with Impressionism He 19 almost as close to the 
authentic Itnpresaomsts Degas who however* dcte not share 
fax their beliefs 

Another artist who has a notable place amongst the original and 
nrvmtrve spirits of the end of the century Paul (tongiim (SS4S1- 
1903)* also finds Ms pmnt of departure in the eoMhmed infiuenew 
of Puvis and of Impresseomsm His Ms fife ted h» 

work are nothing but coterasts Gaugi^fi mhfo 

to painting he threyr Mttiself mtq it with a vteiKtotaie teri 
with that mixitire of |efinteiwt 1 and 
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reflection which he brought to all his undertakings The pnmitive 
and savao^e he boasted of being gamed the upper hand in the end 
and Gaugum settled in Tahiti where after years of lage and 
di illusionment he died miserably But it was not only idyllic 
savagery that he went so far to find but also order Introduced 
b / Pissarro to Impressionist vision and technique he might have 
retnamed faithful to this teaching but for the meeting at Pont 
Aven in 1886 with Emile Bernard then only 18 who had already 
invented what he called Synthettasm or Clotsonmsme a method 
founded upon the simphflcation of design and coloui in which 
flat tints with shaded contours are used in imitation of enamels 
or stained glass work Thus Gaugum like Seurat but with widely 
different methods reacts against the inorganic His inherited 
taste for the exotic and primitive gave him the elements of a 
decorative style Even in the works composed dunng his Tahiti 
penod the colour scale which he uses for synthetic effects is 
traceable more or less directly to that handed down by Pissarro 
as an instrument of analysis But m proportion to the develop 
ment of his singular personality he withdrew farther and farther 
from Impressionism whilst underneath the brown skin of the 
South Sea Vahmes the relationship of his Maori dream with 
the ima^^mary world of the Greco Latin Puvis shines through 

From Gaugum more than from Cezanne sprang the movement 
called at its beginning Symbolism and composed of young 
painters associated in close fnendship-^a decorator with virginal j 
imagination Maurice Denis and the charming mtimistes Bon i 
nard Vuillard and Roussel finding there a miUeu favourable to 
new and unusual ideas Henn Matisse while not belonging to 
this group appears to have received some useful inspiration from 
Gaugum The influence of Puvis was at least as apparent as ' 
lhat«of Gaugum m the early efforts of Maurice Denis and Degas i 
with the sometimes strident sometimes subdued harmomes of 
his pastds and his original type of composition is largely respon 
sible for the personal experiments of Vuillard and Bonnard 

In Gauguins generation two men represent another form of 
reaction against Impressionism Eugene Cimere (1848-1906) 
tries to gi\e sentimental order the first place and Paul Albert 
Besnard (1S49-1934) colourist uses a somewhat impressionistic 
palette but he only wishes to display the unrestrained elegance 
and fantasy which were m him 

As for Vincent Van Gogh (iSss-^go) and Henn de Toulouse 
Lautrec (1864-1901) it is quite apparent how much they owe to 
Impressionism It is only necessary to study their palettes and 
their methods of painting m order to convince oneself of this 
m the case of the one the colour is heavily applied in that of the 
other it IS as li ht as pastel — ^but here and tliere are stripes and 
tone hatching It is elsewhere however that the dazzhng and 
ir educible origmahty of the grand style draughtsman and 
biting ironist whom we know as Lautrec resides or that of Van 
Gogh the peerless colounst ingenuous creator of powerful pic 
tonal hallucinations 

At the close of this summary review of a turbulent epoch it 
seems to us that in spite of the theorists the chief interest of the 
history of Painting in the second half of the 19th century is 
centred in individuals not in Schools Has there ever been can 
there ever be m our time real * Schools ? No not m the old sense 
when the traditions of this noble profession were handed down 
and perpetuated from master to pupils for these days will never 
return Nothing good nothing durable will be done except by 
individuals And these so far as their personality is concerned 
have not been the losers for that personality is brought out more 
sharply than ever before and often has with it something of the 
abrupt and stem 

We might say that the individual has as his mission the re 
invention of Art and the duty of creating a new formula of all 
the parts new m sentiment new in techmque In so far as he does 
ftus he represents the head of a School^ liut it is a School which 
hvm only throt^h ten-+--and dies with ham. 

Thus we see how painting has been transformed m the course 
of the centuriesji sure the^time when it was scarediy a thing apart 
irom sciflptiTO and archltectum CSovemed hf laws 
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same reasons The material with which music and painting work 
IS infinitely more supple more vague and also more vast Under 
the influence of the Christian faith at first then of the modern 
spint they have grown and expanded with influence coming 
from all parts of ^he compass It is now a question of suggestion 
rather than of expression It would seem that the field of sug 
gestion opens itself without hmits or hmdrance to painting as to 
music and at the stage of evolution where we now are painting 
has become music and music painting (P Ja ) 
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MODERN PAINTING 

The first twenty five years of the 20th century ha\e been 
marked by an extraordinary ebulhtion m art Formerly art move 
ments even in France progressed m a more or less leisurely way* 
reaching a logical conclusion They attained their zemth and de 
dined as their interest waned as stimulus was lost and the prm 
ciples they practised degenerated into mere formulae This was 
followed by a reaction and a nti^ movement came into being 

The classicism of David and his disciples was Succeeded by the 
romanticism of Delacroix Gencault Delarochej etc and m land 
scape by the Barbizon School (^ v ) of pletn w with Corot Rous 
seau Daubigny, etc At the same time the Realist movement with 
Courbet at its head was developing With Courbet were Dauimet 
and Millet or the latter may be said to have belonged to both 
groups as it was not always pKisable to separate com^etely one 
from the other 

I The school of Corot developed under the impulse of certain 
i discoveries made by Chevreml concermng the simultaneous con 
I trast of colours into the Impressionist movement {sm Impkes 
I smMisu) with Monet Manet Pissarro Sisley and others as the * 
chief exponents. This movement had a very far rcschmg influence ^ 

I on modem art, hs it introduced a ftmdamental chan^ m colour 
perception m the treatment of light and atmo^here and changed | 
thepomfc of view of painters m to art and nature l 

^ At the b^ipung Ihe aoth cEulwy, the direqt influ^c© 0# Im^ 

' as a creative f of a mai&ed diameter was on the ■ 

dedme M been ai^orbwi ^ Was no I«»ger 
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and Loiseau it had degenerated into a formula not without 
charm but no longer life giving or inspiring 

Neo Impressionism had proved itself m the hands of Georges 
Seurat a sensitive and even flexible medium for the expression of 
minute truth of atmosphenc and light effects not only m landscape 
but even in groups of figures on a large scale It appears to have 
been a highly personal method which ended with Seurat who was 
its greatest and most perfect exponent As practised by Paul 
Signac It degenerated into a formal and almost mechamcal use of a 
fantastic and unrealistic nature and far removed from its onginai 
purpose which was the realization of the exact truth of natural 
conditions at a given moment 

There were other painters who practised potntilhsm more or 
less incidentally such as Maximillian Luce Theo van Rysselbergh 
and even Camille Pissarro employed it with beautiful effect on a 
few canvases 

Although Ernest Laurent La Sidaner and Henri Martin adopted 
a variation of the method for pictorial purposes theirs was not a 
true pomtilhsm and the end was no longer inevitably related to the 
means 

Itifltiejice of Cezanne — ^The true development of Impression 
ism was quietly proceeding in another direction through the work 
of Paul Cezanne who had been a pupil of Camille Pissarro from 
whom he had learnt the principles of Impressionism in their ' 
strictest form Cezanne died m 1906 but he even more than any 
other painter has influenced the art of the present day not only 
in his own country but throughout Europe and America 

Cezanne gradually discovered what was the inherent weakness 
of Impressionist art its lack of solidity and frequently of de 
sign His determination to give to art — meaning — Impressionist 
art as he felt it — The solidity and enduring quahty of ancient 
art — Of the art of the museums has been often quoted His 
principles have been usually misunderstood and misapplied The 
path that angels fear to tread has been trampled by the feet of 
most of the younger artists of the day 

Cezanne approached his solidarity by way of the most subtle 
and refined colour analysis and he produced pictures of land 
scapes and figures interiors and portraits of a rare beauty in 
which the perception of colour is almost incredibly sensitive and 
profound His imitators have produced ugly pictures coarsely 
treated in which the colour approximates as nearly as possible 
to that of mud They have on occasion made a method of his 
mannensmsf^as has happened so often before in every branch of 
irt If Cezanne used a blue outline to correct or recover his 
drawing then the canvases of his imitators were covered with blue 
outlines 

The twentieth century opened then with the waning influence 
of Impressionism and the growing influence of Cezanne the child 
of Impressionism who had but recently and late in his hfe 
received recognition 

fOST IMPRESSIONISM 

Development m France — Modern art m all countries is 
essentially French All the movements great or small have ongi 
nated m France France is like a great central fire sending sparks 
all over the world which fall on a variety of fuel and burn with 
varying force and character It is therefore but logical to con 
sider France — ^the home of strange isms — before other countnes 

The demand for something new on the part of young artists 
IS natural and inevitable The old is no longer stimulating or 
exciting But the new has no intrinsic value as such No work of 
art has survived merely or mainly because it was new m its time 
Novelty has a value a different value— it may lead to some 
thing that is fundamentally and universally important Usually 
it does not But at least it keeps art alive and excites mterest 
which IS not bad for art But posterity or should it be eternity 
demands something more 

The first twenty eight years of the twentieth century have been 
rmarkable for the number of new movements that have arisen 
Some have sunk and left no traces others have modified or 
charged the iirection of art to some extent But it must be re 
^^bered that art— essential on inevitably Velaz 
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quez and El Greco may be the chief or only survivors of the 
Spanish art of the i6th and 17th centuries but there were hosts 
of other painters and no doubt movements ebullitions isms The 
essential art is what is finally and permanently distilled 

So It is too with modern art That which seems so important 
to the inventors of and participators m new movements may be 
forgotten possibly as quickly as the movements have arisen (See 
Post Impressionism ) 

Fauvism — ^The first definite revolt against Impressionism was 
made in igo6 when a number of artists who were tired of the pre 
vailmg influence revolted a amst discipline of any sort They 
were called once again in derision Les Fauves There was no 
special technique which distinguished the movement They re 
volted from what they considered the limitations of Neo Impres 
sionism The movement was merely a restatement of the universal 
demand for Free Speech The leaders of the movement were 
Matisse Braque Van Dongen Vlaminck Dufy and Fnesz They 
reacted not merely against Impressionism but against acidemie 
and all other rules of art 

Instead of the conception of art as nature seen through a tern 
perament they wished to substitute a temperament which no 
longer served nature It was a revolt against naturalism m art 
which they regarded as no better than an inventory of natural 
effects They pretended to choose f om Delacroix s dtctionnmre 
de la nature only what would help them to the production of 
works of constructive art which would add to the conquests of the 
Old Masters aesthetic revelations unknown to those Masters 

In their enthusiasm they studied the works of the Greeks and 
the Egyptians of the Byzantine period and even negro art The 
passion of modern collectors for negro art dates from that period 
Good and bad resulted for art being an expression of the ariist s 
personal impression of nature may or may not be fed by a variety 
of things And the attempts to feel things with the emotions of a 
past age are inevitably still bom 

Naturalism — Concurrently and opposed though possibly un 
consciously to Fauvism there developed the school of Isaturahsni 
One branch merely sensual and concerned entirely with material 
things was described by Adolphe Easier as the School of tht 
Greasy Dishcloth The painters were more or less academic All 
of them had studied to some extent at the Ecole des Beaux Arts 
Such artists as Bouche Gromaire Conrad Kicker t Gntchenko 
etc were members One group known as L fecole du Pre Saint 
Gervais was led by Loutreuil who died quite young in 1925 after 
I a miserable existence His companions were the painters Billette 
Chotm Caillaid etc In dismal and dirty tones they expressed the 
misery of hfe 

Cubism — ^The most important movement and one which had 
considerable vogue for a time was one which stnctly speaking 
had little to do with art Its conception was either intellectual or 
pseudo scientific It supported the portentous name of Cubism 
with which it was endowed it is believed by Matisse If it was 
conceived as a jeu d esprtt its inventors had hard work to live up 
to its cubic reputation for it was taken quite seriously by certain 
dealers of the Rue de la Boetie and by certain collectors who 
believe what dealers tell them Seldom has a joke reacted more 
painfully on its perpetrators It was supposed to be an attempt 
to reduce nature to its geometric elements What became of art 
as a means of expression or how the personalities of the practi 
tioners survived these geometnc dreams is not dear 

Picasso himself who is credited with being its inventor told the 
writer that it was a sort of impressionism of form He showed 
him on one occasion several paintings which were mcompre 
hensible until Picasso arrived at one which he seemed to recogmse 
as a view from the artist s window in Montmartre However the 
writer was mistaken It was a symphony in form derived from 
different objects on vanous pages of an illustrated catalogue of 
furniture ^ 

One of the claims made for Cubism was that it made no attempt 
to imitate or organize nature— in this it was quite successful— 
another was that it produced works 'fhich^were complete and 
beautiful in themselves just as a diamond is intrinsically beautifii 
and needs no setting or other aid to reveal its quahty The beauty 
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of the object is said to exist in the eye of the beholder and some 
eyes are peculiar ^ 

It was an attempt at objective art with an ignorance of the 
contradiction in terms which such a thing involves Art being an 
expression of the artist s personal feelings about or his reaction 
to nature the use of the term objective art is merely an expres 
sioii of Ignorance 

The chief members of the conspiracy were besides Picasso 
Georges Braque Albert Gleizes Jean Metzinger Juan Gris Fer 
nand Leger They made their debut about 1910 

The principles of the movement were amusingly enough sup 
posed to derive from the paintings of Cezanne That painter had 
died in 1906 so that his child born four years later was too 
posthumous for its parenta e to be entirely above suspicion 

The only artist who has emerged from Cubism and actually 
derived something from it is Georges Braque One does not of 
course count Picasso to whom Cubism were merely one of many 
incidents Braque definitely influenced by Cubism has evolved 
an art of design which is derived from nature although it takes 
liberties with its subject and is harmonious and complete in it 
self Some years later there was an aftermath in which the man 
nerisms of Cubism were imitated without any reference to their 
supposed utility So there appeared on the market angular dis 
torted outlined pamtings by such men as Marcoussis La Fres 
naye Herbin Picabia and FiUa 

Futurism — In 1911 the art world scarcely recovered from 
the birth of Cubism was compelled to submit to the onslaught of 
a new movement originating this time from Italy It was known 
as Futurism chiefly because the impressions of the immediate 
past were involved in its productions Its conception was mainly 
due j:o the exuberance of the hysterical poet F T Mannetti who 
had issued his first manifesto at Turin in 1910 He organised 
an exhibition m 1911 of a group which consisted of Umberto Boc 
ciom Carlo Carra Giacomo Balia Luigi Russolo and Gino Sev 
erini It was according to its creator a species of plastic dy 
namics but it was nothing more than instinct become self 
conscious It reviled and repudiated old and petrified art 

The simultaneousness of states of the soul at a given moment 
(that is the moment of producing a picture) is the basis and end 
of our art 

In painting for example a person on a balcony the Futunst 
painted not only the scene actually before him but the feelings 
engendered in him by the happenings in the street and also the 
emotions left in his mind by the happenings of the night before 
Obviously such an art founded on confusion had m itself the 
germs of the ridiculous 

It had a brief and laughter provoking career its entrance 
almost synchronising with its exit Although its origin was really 
Italian (it had something full blooded and lacking in reason for 
eign to the French nature) it made its debut on the Pansian stage 
before coming to London where it made a bright and brief ap 
pearance at the Sackviile Gallery and where an entertaining dinner 
was given to Signor Marinetti 

Symbolists Syntbesists and Eclecticists — ^After Futurism 
a group of artists of already proved abihty were associated m a 
movement which has been called Symbolism Synthesism and 
Eclecticism Their aim was to fuse naturahsm with the idealistic 
tradition of the museum that is to serve up realism m a classical 
form to see contemporary hfe through the eyes of the past It 
involved discipline and imitation and was in effect realism hm 
ited by pastiche The idea attracted many artists some of whom 
have developed some defiinitely personal style from it such as 
Gauguin and Andre Derain Other artists of renown who fol 
lowed the movement were Maurice Denis Emil Besnard Odilon 
Redon K X Roussel Felix Valloton Many younger artists were 
attracted and naturally individual preferences among the classi 
cal painters were followed Favory followed Rubens, AUx and 
Georg were inspired by Daumier Fnesz was haunted by his 
rerftembrance of Poussin and Delacroix 

Modigliani a charminf artist who died young painted figures 
m strange and frequently distorted poses Dufy Dufrenoy Fre 
laut etc had their preferences 


Intimistes — ^The Intimistes formed a small gioup but hardly 
a movement They chose simpler subjects of ordinary life and 
painted them as it were for their own sake They included Charles 
Cottet painter of the hfe of Breton fisher folk J E Blanche 
an intimate portrait and genre painter Le Sidaner painter of 
scenes of village and town hfe mostly under artificial light Pnnet 
who painted incidents of home life and also Rene Menard Ernest 
Laurent and others 

Orphists — Orphism or abstract painting in which the 
painters sought to paint without subject expired for hck of 
interest 

Purists — ^Purism derived from Cubism or w as perhaps a pro 
test against the later abuse of it The leaders were Ozenfant and 
Jeannert they were followed by Pen Servranck and Bauer 
meister Their pnnciples were the purification of the plastic 
language and the selection of forms and colours for the creation of 
a key board of expression which should be necessary and suffi 
cient combining economy with intensity They sought to deter 
mine the ideas and sentiments naturally associated with forms and 
colours They produced arabesques which expressed in simple 
terms the natural forms of objects without denaturalising them 
In this respect Purism departed from Cubism which held it 
self free to distort or to discard nature if and when it suited its 
purpose to do so Punsm created an object within a picture 
while Cubism created a picture which was a complete object in 
itself It sought to make a distinction between painting that 
pleases and painting that moves and certainly the paintings pro 
duced m its name lack any kind of charm 

The lyr ci m which may be produced by an association of mere 
shapes with limited attraction of colour such as the punsts 
produced is inevitably limited in its appeal The attempt to find a 
close analogy in expression between painting and music is really 
an unnecessary confusion In Punsm the colours were iigorously • 
designed — a certain form of red for example was held to cor 
respond exactly in its use with the la in the diapason m music 

Certain colours were considered to be exciting and dynamic — 
such as the pure colours of the spectrum others were constructive 
and human (natural earth colours for example) etc But a pic 
ture composed of colours having their special properties was inef 
fective unless the spectator was already enlightened as to their 
purposes It became a mere code which was meaningless except 
perhaps to those who possessed the key 

Dadaism — ^In time of such artistic unrest one movement 
followed another without producing any enduring satisfaction 
Dadaism was bom m 1920 A certain Spanish painter Joan Miro 
who later became the head of the Surrealist school was the in 
ventor of this diversion It was a noisy and amusing demonstra 
tion which had a momentary success owing to the fact that it 
well organised and extensively advertised It produced a lively 
revue 391 and a ballet by Picabia called Relache which was 
produced by Rolf de Mare and danced by Jean Borhn It had no 
definite technique and no principles and left nothing but the 
memory of a few charming and spirited compositions With Miro 
and Picabia were associated Marcel Duchamp Jean Crotti and 
I Ribemont Dessaignes 

Surrealists — The next movement if it may be digmfied by 
such a name originated among certain wnters who had been 
affected by the picturesque confusion of the Dadaists They m 
dulged in all sorts of romantic and ridiculous extravagance They 
called themselves the Surrealists They were a product of the time 
of unrest following the World War and it had been predicted that 
the movement would come to an end with the settlement of affairs 
They were reinforced by a section of painters who were influenced 
by the romantic movement having its ongm in Germany known 
as Expressionism Technically they imitated Braque Picabia and 
Picasso although they were opposed to Cubism and attempted to 
substitute for its objective conception one which was entirely 
subjective 

In their productions technique counted for very little The 
Surrealist doctnne denved from Freudism believed m the tx 
pression of thought without the control of reason and sought to 
paint dreams and states of mmd by any means 'viiatsoever Its 
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followers sought to suggest the mysteiy of the subconsciousness 
by translating ordmaiy objects into strange hornble or senti 
mental forms 

A number of painters Pierre Roy Viollier Masson Malkine 
etc of varied abilities combined under the leadership of Joan 
Miro who declared Je vetix ussasstner la petnture an elegant 
ambition which he may or may not have achieved and at one time 
Giorgio de Chmco a painter of rather more ability came under 
their influence 

Poptiiat Painters— A symptom of the times — of he rise 
of democracy — ^was the interest shown m the work of certain un 
trained painters of humble rank who were engaged in other 
occupations These painters were not associated and cannot be 
said to have formed a movement yet they have had considerable 
influence paiticuiarly or some of the younger painters in England 
who have deliberately cultivated a school of self conscious 
naivete 


This outbreak of painting among the lower classes which was 
called m France I art poptilaiie has been fostered by the facihties 
for art study and by the exploitation of such painters by dealers 
It has developed during the last twenty years following the sue 
cess of the douamer Rousseau whose camases were the remark 
able and unaftected expressions of a childlike vision Following 
Rousseau who was the first and most important of the popular 
painters came Andre Bauchant a farmer in Touraine whose 
work with all its naivete is curiously reminiscent of the museums 
His subjects are drawn from history and not from the daily life of 
his environment He held his first exhibition in 19 i and was 
elected a member of the Salon dAutomne — an mstance of the 
new liberal mmdedness of such institutions 

The early work of Utnllo — ^landscapes in the Parisian suburbs — 
painted with a direct and untutored naturalness might come 
under this category Utrillo was the son of Suzanne Valadon who 
had been an acrobat and had posed for Puvis de Chavannes and 
Renoir before taking up painting heiself Her own work was 
popular in feeling although there is some trace of sophistication 
in it due to the fact that she had seen so many paintings and 
known so many artists 

Other painters of I art populatre are Bombois a navvy who 
only recently felt the desire to paint Like all primitive painters 
he excels m painting lights and reflections His work has a certain 
purity of style that is certainly innate Emile Boyer is a seller of 
fried potatoes Unlike most popular painters he dislikes anec 
dotal Subjects Le Gay the agefit and Emile Gody the chimney 
sweeper are other painters of the same class Their work has a 
sincerity a directness and freshness of vision and often a power 
of invention which gives it a value sometimes greater than that of 
the followers of the pretentious movements which have been 
described 

Ctittent Pamtifig and Painters — ^As might be expected in 
the turmoil following all the movements which have agitated 
French art in the 20th century the work of the younger artists 
IS confused and uncertain Their aims are varied There is no 
school or movement Cubism which perhaps had m it some 
germs capable of development is too recent either to be considered 
judiciously or to give birth to a genuine reaction 

The sane belief that each artist should seek the means of ks 
own personal expression contains within it an element of doubt — 
a fear that something is being missed The tendency is towards 
forming groups or movements which actually more often than 
not act as a deterrent to free expression committing the painter 
to certain doctnnes and methods which do not truly represent 
tos personality 

It I? a period of transition The lessons of the discovenes reit 
fohies and suggestions of the immediate past are in 
jptoheis of being digested or repudiated The mam force inspmng 
fim fe still Cfeanne but he has yet to be really under 

Itppd t|ie majority of the younger painters still bemg m the stage 
ot nnsteerpretation 

^ we Mve a number of yotmg painters^ of varying degrees 
gjsdpmg for expression perhaps the liote which iS 
] Ihrfr a toarn Romanticism which has per 


haps naturally been evident since the I\orld War R T Boss 
hard (b 1889) a painter of nudes is an eciecoc combining 
various influences going back to Courbet and not without some 
trace of futurism Andre Beaudm (1895- ) is a decorative 

painter who might be described as a symbolist who seems to derive 
from Odilon Redon and the Chinese but who is still seeking a 
completely free means of expression Jean Francis Lagleime 
(1898- ) IS an interesting artist who owes much to Vuillard and 

something to Braque and Matisse Auguste Mambour (born at 
Liege in 1896- ) whose nudes have weight and \olume and 

sometimes an aggressive solidity represents a classical strain 
developed through Cubism Menkes expresses a kind of mysticism 
modified by Cubism In the work of Roland Oudot (bom about 
1898) one sees the ideas of Renoir inoculated with the modern 
ideas of volume and m his figure paintings a remote echo of Le 
Nam Terechkovitch bom at Moscow in 1902 an imitator of Van 
Gogh Pascin born m Bukaria (1885-1930) of Spanish and 
Italian parents Suzanne Roger (born about 1899) Soutine with 
a fondness for subjects of the kitchen and the butcher s shop 
Halicka (1894- ) whose work shows conflicting aims Moise 

Kisling (1891- ) influenced by Picasso and Modigliani may 

be numbered among the most successful of the younger artists 

So rapidly have events moved that the painters of yesterday 
who were regarded as innovators have become old fashioned 
to day 

Dunoyer de Segonzac is now sober and solid if a little dismal 
Andr6 Deram influenced by the Cubists is found to be somewhat 
Spanish m the sobriety of ins still life paintings and somewhat 
classical m his solid styhstic landscapes with their limited range 
of colours Marquet another stylist founded on Matisse is noted 
for the economy of his means and his restraint Dufresne is g ro 
manticist and an interesting painter who has gathered much fiom 
many sources Raoul Dufy is a pattern maker with a calligraphic 
style and a frank imitator of Matisse Vlamincks work often 
violent and crude in his landscapes has developed sometkng of the 
qualities associated with pavement artists Van Dongen disguises 
the mediocrity of his mind under a certain flamboyant extrava 
gance All these artists are now well known and accepted and it 
has become extremely difficult to be revolutionary 

Although it is natural that strange movements by their novelty 
and violence should attract most attention the current of art 
moves on inevitably and certain painters of established reputations 
have pursued their paths unperturbed though perhaps not en 
tirely uninfluenced by the ebullitions of the more youthful 
elements 

Such painters as Bonnard and Vuillard derived originally from 
Degas and the Impressionists produce works of an intimate 
beauty Aman Jean the gentle sentimentalist with his refined and 
delicate colour Lucien Simon with his appreciation of native 
character and a fluent and vmd style are still painting Prmet a 
Degas without poetiy Milcendeau Desvalheres with his confused 
s3nnbohsm Pierre Laurens Odilon with his exquisite flower 
pieces and m3 stical paintings Maurice Denis the symbolist R X 
Roussel with ks charming lyncal spirit Lebasque the warm 
colounst of the South Charles Guerin Jean Puy and Flandram 
are the best of what may be called the older school of painters 

Matisse who started as a realist of a more or less academic 
kind and has developed a simple crystalline form of expression 
with the strictest economy of means has shared with Ctonne the 
honour of having the most vital influence on the younger school 

MOBEim DEVELOPMENT IN ENGLAND 

In English art although it was influenced by France and later 
by the general state of affairs the agitation was less extreme 
Compared with the placidity of the 19th century when the Pre 
Raphaehte movement seemed a desperate revolution the tone 
would have appeared full of turmoil The Royal Academy pmsued 
Its dull path without excitement and without change The bril 
hant if superficial cleverness of J S Sargent had a certain m 
fluence but hot a Salutary one The^New Enghsh Art Qnh 
founded by W J Ladlay in rSSd offered an opppsitm tb the 
Academy and prmnded a place of exhibition and a pc^lit df 
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centration for the more independent and younger painters The 
mam influence at the time was that of French Impre siomsm 
although it was neither strong nor extensive m England 

Some years later about 1910 a number of painters combined 
to form a centre and meeting place for painters of a more modern 
tendency and their friends They held weekly exhibitions at a 
stlidio at 19 Fitzroy St London The chief promoters were Walter 
Sickert and Spencer Gore Lucien Pissarro joined them later and 
Augustus John was a member at one time Other members in 
eluded Gilman Ginner Manson Bayes Drummond The influ 
ence of the group although not immediately apparent led to 
other things Lucien Pissarro brought from France a new in 
fluence that of French Impressionism which previously had had 
little effect on English art Waiter Sicl ert now 1 nown as Walter 
Richard Sickert one of the most g nume and most personal of 
modern artists had practised a form of Impressionism (not 
strictly based on colour values) which was nearly akin to that of 
Degas and related to that of his artistic French cousins Bonnard 
and Vuillard who however were looser both m perception and 
handling and more inclined towards a lyrical expression of colour 
And P Wilson Steer one of the leading artists of the New English 
School had exploited French Impressionism in the 1890 s to aban 
don it soon after for the native English form which derives from 
Constable and Turner 

The fine exhibition of the French Impressionists held at the 
Grafton Galleries in 1905 which contained splendid examples of 
all the masters of the school and included pictures such as La 
Loge by Renoir Manets E\a Gonzales Wandering Musi 
Clans etc Degas Carnage at the Races which have since 
become world famous attracted attention but had little influence 

!«. 1 91 1 the members of the Fitzroy Street Group dtsirin to 
obtain wider publicity for their work foimed the Camden Town 
Group with Spencer Gore as president The desire to enlarge the 
group in order to include other and more modem phases of art 
led to the formation m 1913 of the London Group and its first 
exhibition at the Goupil Gallery in 1914 The Group has now con 
siderably inci eased in size and influence and includes m its mem 
bership the more prominent of the advanced painters 

A remarkable exhibition which had an immediate and definite 
influence on the younger English painters was the Post 
Impressionist Exhibition held at the Grafton Galleries from 
November 1910 to January 1911 Many artists who have since 
been recognized as masters were introduced to the majority of 
English painters for the first time Cezanne Gaugum Picasso 
Van Gogh Matisse were remarkably well represented and Manet 
more familiar was seen m many phases of Ins development His 
pictures included the famous Bar aux Fohes Bergeres now m 
Mr Courtauld s private collection 

The influence of the exhibition was seen mamly through Roger 
Fry and the small group who followed and supported him Duncan 
Grant Vanessa Beil Reith Baynes Clive Bell (writer) etc The 
effect was a little too immediate to be entirely logical or con 
vincing 

The painters began to talk of their reactions They became 
self conscious about the matter That which should have worked 
sub consciously was dragged into the full consciousness of reason 
and the reaction was sometimes m consequence of doubtful 
genuineness and led to the suspicion that it was made to suit the 
school so remarkable was the resemblance at least at first be 
tween the works of the different artists Solidity was aimed at 
rhythm was cultivated and curiously enough only so called ugly 
things provided reactions on the group Colour as an essential 
means of expression disappeared 

The work developed the artists gradually becoming more m 
dmdual They were later combined with the addition of F J 
Porter Bernard Adeney etc , forming the London Artists Assocm 
tion This was a scheme by which certain collectors guaranteed 
the artists a certain income based upon tbe probabihty of thar 
sales 

Too Mttob. Baenttfafement for Artists-^The htne 

IS notable for c^rtam thi^S whose effect on ait^ pm se ^ pfob 
lemalical Th«re is a fmprkable facrtitlea ipr 
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exhibition the increase of small art galleries the support given to 
young and often quite untrained painters It is often a case of 
fools rushing in In former times a painter had to be qualified to 
some extent before he could hope to exhibit Now it is a question 
of competition to secure something new and naive that can be 
exploited before it is proved to be utterly worthless Bui theie is 
no one employed who is capable of deciding who is worthy of help 
and the young student is taken fiom the cradle and helped by 
the Contemporary Art Society by funds and by well meaning 
but quite ignorant collectors And the young student before he 
has mastered the rudiments of his art before he has had any 
experience befoie he has had time even to digest the elementary 
principles which his master has tried to implant in him is taken 
up fed on the fruits of success and poisoned by his own choked 
up artistic lazy colon A virtue is act&ally made by a certain 
small number of artistic snobs of collecting the works of the 
so called naive school — a contradiction in terms a confirmation 
m foUy 

Post Impressionism one of the vaguest terms ever used m the 
strange jargon of art cntics covered a multitude of incompetence 
It operated mamly m one direction and that strangely enough 
was supposed to receive its impetus from Cezanne Cezanne was 
an exquisite colourist the quality which his so called followers 
neither perceived nor felt vas colour Cubism influenced two 
painters vorth mentioning Wyndham Lewis and W Roberts 
The former with his brilliant cleverness exploited a bastard 
version of Cubism until it ceased to amuse him the latter de 
veloped a system of angular construction which though nothing 
to do with Cubism in essence was amusing for a time That sort 
of thing meant a small gain and a real loss — a gam of pattern and 
perhaps of strength a loss of mystery poetry and truth 

The philanthropic impulse towards young artists characteristic 
of the age is very dangerous It seems that a young painter re * 
ceives a leward without having earned it and without having 
proved bis worthiness for it It stultifies development It has been 
fostered by the most prominent art masters of the period through 
a spirit of philanthropy and the desire to make use of what funds 
are available 

Mtttal Painting — ^Another modern development and one 
worthy of encouragement is the increasing demand for mural 
decoration In 1912 a movement fostered by Charles Aitkeix 
director of the National Gallery Millbank resulted in an ex 
hibition of designs for muial decoration many of them sent m 
for competition A certain number of mural paintings had been 
executed before this exhibition notably those m the Chelsea Town 
Hall under the direction of J S Sargent and Charles Sims and 
others of a more modern tendency by Duncan Giant Etchelh and 
A Rutherston working under Roger Fry at the Borough Poly 
technic The exhibition bore little immediate fruit* but m 192S 
and previous years there have been many instances of artists 
particularly young artists being employed for the mural decora 
lion of buildings 

The chief of these were the decorations m the Refreshment 
Room at the Tate Gallery by Rex Whistler the Refreshment 
Room at Morley College by Royal College of Art Students under 
Prof W Rothenstem the Peel Institute by Prof Tonks s 
students lunettes for the L C C Hall by the pupis of Walter 
; Bayes etc 

' Schools — In regard to the teaching of art the Royal Academy s 
I methods have from time to time been the subject of much adverse 
I coticism principally on account of the academic outlook of 
; Its art standards Despite its remarkable effort m electing Au 
gustus John and Richard Waiter Sickert to its ranks it has not 
changed its methods or its quahties for two swallows couM not 
make an artistic renaissance m Burhngton House 

The best schools were tie Slade the Royal College oi Art and 
the Westminster School of Art At the former Professot ifcnry 
Tonks succeeded Professor Fred Brown The tradition of 
ing tbe students at this school to dhaw like qld m^sfews was 
umformly earned on The teaching of Professor W Bofbenstete 
ft iue Royal Coll^ has been mo4 f nntfhl ^ 

: Bickeit earned on a 
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teacliing a student to find ins insoiration m real Me and giving him 
a flexible means of expressing bis perception Sickert was succeeded 
by Waiter Bayes a sound constructor of pictures in whose teach 
mg scientific means predominated over emotional perception 
An event of artistic importance was the opening in 1926 of a 
wing for Modern Foreign Art at the Tate Gallery 
Current Painting — In London as in Pans the younger 
painters are undecided The two mam influences are Matisse and 
the douamer Rousseau The latter is the more popular as being 
easier After all he was untrained and had a great posthumous 
success The former influence is fatal The victims of it en 
deavour to imitate the end without having known even the be 
ginning Two young painters Ben and Winifred Nicholson at 
tempted to combine both inflaences Only one painter C R W 
Nevmson attempted to imitate the Italian Futurists after their 
exhibition m 1912 He had a brief success and became a realist 
of uncertain quality more or less after the Central Continental 
pattern Two other painters who have had success in the dawn of 
the Post Impressionist movement were John and Paul Nash — 
particularly the latter Although he is sometimes an artist within 
a strictly limited range he is more often an illustration of the 
limitations of this method — ^which is its tendency to substitute 
ingenuity for art 

As IS the case in Pans and elsewhere the main stream of art 
flows on almost undisturbed by the agitations which make copy 
for journalists and so agitate the desires of the collector The 
few undoubted and accepted artists of the time pursue their own ! 
line of development Walter Richard Sickert Lucien Pissarro P | 
Wilson Steer Ambrose McEvoy and Augustus John are names on j 
which the historian can rest with some de ree of certainty A 1 
though the French influence has been a predominating factor m 
modern English art it has been proved that Enghsh art is at its 
best when it is purely English 

MODERN PAINTING IN GERMANY 

The Germans are an intellectual philosophical and musical 
people But their artists (painters and sculptors) have been few 
Curiously enough they have always taken an interest in French 
art and long befoie French Impressionism had dawned on Eng 
land the German collectors had been acquiring masterpieces of 
that school of painting They have had two good first rate 
painters Adolf Menzel and Max Liebermann But they have 
always been extremely active m following French development and 
have attempted to originate movements of their own 
In 1900 the predominating influence on German pamting was 
the newly founded Berliner Sezession It was organized by 
Max Liebermann and Paul Cassirer the prominent art dealer 
The mam interests of their exhibitions from 1900 to 1908 were 
provided by the paintings of Manet Monet Degas Renoir and 
Liebermann Their influence caused the formation of the German 
Impressionists under Louis Cormth and Max Slevogt 
Coincidentally with the developments in Pans there arose m 
igo8 a movement which sought to abohsh Impressionism both 
French and German The leaders of the new movement were Oscar 
Kokoschka of Vienna and Max Pechstein of Berlin They were 
stimulated if not directly influenced by the paintings of Van 
Gogh Gaugum and Matisse Another influence came from Russia 
from such pamters as Javlensky who became known in Berhn 
at the time 

Expressionism — ^The movement was called Expressionism 
m contradiction to Impressionism The Expressionists then 
unaware of Cubism painted in crude colours and in an exaggerated 
manner They united with an association known as Brucke 
(Bridge) Otto Heckel Eugen Kirchner Schmidt Rottlufi Otto 
Muller and Emil Nolde Various sub groups were formed one of 
them called Sturm (Tempest) under the leadership of the 
writer Herwarth Walden pushed matters to such extremes that 
the movement became grotesque 
)SbQUt 1910^ Picasso and the Cubists made their appearance m 
Germany A new Secession was formed in the Rhineland known 
as Sofiderbmfii (Special League) They exhibited Picasso and 
^ Cuhist painters Cubism had little success m Germany 
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and few — the chief of whom is Lyonel Feinmger — still practise it 
The influence of Futurism was as short lived in Germany as in 
France and England 

Expressionism survived but in modified forms it took on an 
academic complexion with Weisgerber of Munich a semi cubist 
manner with Franz Marc also of Mumch Renoir s and Matisse s 
influence was noticeable on August Macke of Dusseldorf ifli 
three painters were victims of the war 

The most active of the later followers of Expressionism were 
Kandinsky a Russian naturalised in Germany who practised a 
kind of abstract painting consisting of lines and patches of beauti 
ful colour Paul Klee Hemdnch Nauen and Campendonck 

After the war an attempt was made to introduce a new move 
ment Neue Sachlichkeit corresponding with the French Sur 
reahsm which marked a return to naturalistic forms not m an 
impressiomstic but in a naive realistic manner The mo\ ement 
received some impulse from the work of the dotimier Henri 
Rousseau This new realism attracted some gifted pamters and is 
still in force to day Its chief representative is Otto Dix 

MODERN PAINTING IN USA. 

North America — ^The art of North Amenca has submitted 
m turn to many influences At first in the i8th and early 19th 
centuries the influence came from England and some of the lead 
ing painters such as West Copley Gilbert Stuart actually took 
up residence m England and played prominent parts in the art 
there Others hke Matthew Pratt Trumbull Vanderlyn remained 
in the U S and practised sound tradition with success 

As the younger pamters migrated to Europe for the purposes 
of study the centre of influence was shifted at first m the 1850 s 
to Dusseldorf Mumch and Antwerp where such pamters as l^st 
man Johnson Dielman Chase Duveneck worked The last named 
had a school m Munich with J W Alexander Vmton De Camp 
etc as his pupils The influence of the French Barbizon School 
then began to be felt m the work of W M Hunt George Innes 
and La Farge This was succeeded by the potent influence of 
French Impressionism which has had beneficial efect on the work 
of Alex Harnson Benson Alder Weir and particularly Childe 
Hassam 

The estabhshment of the Society of American Artists m 1877 
with La Farge as President did much to organize and strengthen 
Amencan Art 

This brief review of 19th century art in the U S shows that 
Amencan artists have always received educational stimulus from 
Europe The same is true to day but the influence is now derived 
almost exclusively from Pans In spite of the claim of many 
I Amencan wnters there is no art that can be acclaimed as 
I definitely and pecuharly American The American stock m art is 
fundamentally academic and it is particularly susceptible to 
European influence 

Three or four names are especially prominent m Amencan art 
but they stnctly speaking belong to the late 19th century both 
in theory and in practice North Amenca s greatest practitioner 
Winslow Homer (1836-1910) was influenced mainly by Courbet 
He was a strong realist Certain distinguished artists Whistler 
Sargent Abbey Mary Cassatt although Amencan m origin have 
been claimed by other schools The first was a law unto himself 
and might have been claimed with equal justification by Japan 
or Pans Sargent was Carolus Duran raised to the nth power 
Abbey was academic and Mary Cassatt a delightful artist be 
longed to and was the product of the French Impressionist School 

The main influence on Amencan art of the present day is that 
of the so called followers of Cezanne That is on the younger 
pamters hke Samuel Haipert There is m Amenca as in all 
other countries a strong and steady current of art which is not 
definitely influenced by modern events^ but which is really the 
mam stream into which modem tnbutanes flow changing its 
character almost imperceptibly W M Chase (xS49-i9i:6) a 
sort of Sargent without Sargent s pecul||,r snap but with a cer 
tain added reticence and J W Alexander (3:8§6*-i9i5) a charm 
mgly decorative portrait painter are in no sense innovators but be 
long unobtrusively to the mam stream There are many other art 
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ists who have attained varying degrees of fame without definitely 
influencing present day art Frank Duveneck (1848-1919) who 
studied in Munich is known as a follower of Whistler J R de 
Camp (1858-19 3) who followed after A H Thayer (1849- 
1921) whose influence was German cum Italian 17th century 
with a religious tendency G de Forest Brush (1855- ) 

p«Dr trait painter with an interest m Indian subjects Kenyon Cox 
(1856-1919) a decorative painter not uninfluenced by J F Millet 
Howard Pyle (1853-1911) a strong illustrator all belono^ to the 
19th century so far as their art is concerned Other names which 
are more or less well known are Gan Melchers (1860-19^2) who 
was nursed m Germany and Holland Cecilia Beaux (1863- ) 

whose portraits are popular C D Gibson (1867- ) who 

began and ended as an illustrator Albert Sterner (18/ 1-1918) 
a charming illustrator J F Foimsbee (1892- ) a good 

painter of running water m the manner of Thaulow Among 
the younger painters one finds the essential American acad 
emicism superficially influenced by the doctrine of so called 
Post Impressionism and one may note that American writers 
appear to attach a special meaning to that vague term Although 
George B Luks (1867-1900) was educated at Pennsylvania Acad 
emy and m Pans Dusseldorf and London he professed to scorn 
all academic training It is claimed that he painted m the way 
Whitman wrote E L Blumenschem (18/4- ) seeks to 

emulate Gauguin A B Davies (186 -1928) practised a sort 
of academic and somewhat remote imitation of Pmis de Cha 
vannes G W Bellows (188 -19 5) is strongly realistic the 
work of Rockwell Kent (188 — ) is reminiscent of Cameron 

with an added crudity which passes as strength Samuel Halpert 
a follower of Cezanne and Derain is one of the most promising 
of the younger school 

According to at least one American writer there is a school of 
Virile Impressionism but its tenets or its peculiarities are not * 
apparent This writer says that Matisse is moved by a spirit | 
fundamentally different from that which animates Davies Arthur 
Jerome and Eddy Kroll one of the leading members of the 
school IS a striking example of the prevailing idea of Impression 
ism There are many facilities m America for the popularization 
of art The art galleries are well built and admirably organized 
The art schools are perhaps the most up to date m the world Art 
and artists have every opportunity 

PROGRESS m EUROPEAN COUNTRIES 

Belgitim — Belgium being a near neighbour of France has 
naturally been susceptible to the influence of the various move 
ments m Pans There was the definite influence of Impressionism 
on such painters as Emile Claus A J Heymans and to some 
extent James Ensor but as m France there was the inevitable 
reaction against such influence This was expressed at first m the 
work of a certain group of painters who before the war con 
centrated and worked at Loethem St Martin a village m the 
Valley of the Lys m the distnct of Ghent They gathered 
round the sculptor George Miune whose home was in the neigh 
bourhood The chief me nbers of the group were Valenns de 
Medelsar Gustave Van de Woestyne Constant Permeke Albert 
Servaes Gustave de Smet Fritz Van der Berghe and Albert 
Saverys This group was influenced by the German Expressiomsm 

The influence of Cezanne Gauguin and Van Gogh was especially 
strong particularly m Brussels and its neighbourhood Rik 
Wouters a prominent follower of Cezanne became an artist 
of a very personal quality He with Auguste Oieffe exercised 
considerable influence on the Brussels school which after Ex 
pressionism sought a more synthetic art 

The chief painters of the Brussels group are Phil Cocks W 
Paerels A Dekat C Dehoy R Parent J Brasselmans and J 
Albert E Laermans a Brussels painter is the leader of the Syn 
thetic School Several artists of distmction can be said to belong 
to no definite school Opromes and Daeye at Antwerp Millaert 
at Ostend Tytgat at Brussels Among the painters who may be 
described as tradit onal ffr academic may be mentionedi Delaunois 
of Louvain L Frederic of Brussels Rossenfosse of Li%e, Franz 
Hens of Antwerp ^nd Jacob Simts of Moll 
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Holland — ^The Dutch genius is very far remote from that of 
France In the whole history of the art of the Netherlands there 
IS no strong evidence of direct French influence The Dutch char 
acter leans towards a sort of intimate realism and even m their 
o^randest and most inspiring moments their artists have never 
forsaken that essential character 

The Mans family had a certain following but theirs was a 
triumph of individuality and personal feeling rather than the ex 
ploitation of new ideas or the submission of extraneous forces 
The subjects made popular by Jacob and Willem Mans were 
national and homely in character Among the best modern paint 
ers may be numbered Jan Toorop (1858-19 8) Monincken 
dam an artist whose admiration for Rembrandt is reflected m all 
his work even m bis still life subjects which represent a great part 
of his work Lizzy Ansingh a gifted painter with a rather unusual 
phantasy is influenced by the Russian Ballet if by anything A 
group which practised an abstract form of painting suggestive of 
stained glass windows composed exclusively of geometric shapes 
included Van Doesburg P Mondrian Van der Leek Viimos 
Huszar and \an Tongerloo 

Scandinavia — ^Among the northern nations the influence of 
Munich has been stronger than that of Pans Both m Norway 
and Sweden the prevailing character is that of a vigorous and 
personal realism In painting Sweden has probably been more 
active than Norway although the latter country has had some 
notable painters who have not risen however above a certain 
respectable level Edvard Munch is probably the greatest of 
their painters He has been influenced by both Matisse and 
Marquet particularly the former Dagfin Werenskiold a painter 
of character whose Peasant Family was shown in London at the 
Norwegian Exhibition m 19 8 would appear to be influenced by 
Van Gogh although his strong and personal work is the result of 
a dir ct and uncompromising perception The landscapes of^ 
Harold Sohlbero' and Henrik Sorensen are notable those of the 
former beino" lyrical and reflective while the latter s show a 
rugged sincerity Per Krohg who is considered to be one of the 
most modern m technique displays a certain vulgarity which is 
certainly more German than French He executed decorative 
panels for the Grand Hotel Restaurant in Oslo 

It was in the early eighties that Swedish artists became really 
active They had then become acquainted with the work of the 
French Impressionists and had learnt something of the value of 
the new vision and a closer and more direct approach to nature 

The results were seen at the Opponents Exhibition in Stock 
holm in 1885 The exhibition was greeted with the derision ac 
corded to all new movements but many of the exhibitors united 
to form the Konstnarsforbundet m 1886 which marked the 
definite foundation of the modern Swedish School The prevail 
mg influence of Dusseldorf had been succeeded by that of Munich 
and finally by that of France but the new artists determined to 
throw ofl all foreign influence which was a healthy if an im 
possible attitude One of the leaders of the new movement was 
Ernst Josephson (1851-1906) He was supported by the more 
widely known painter Anders Zorn (1860-1920) whose brilliant 
gifts of execution almost rivalled those of f S Sargent Zorn 
however was a superficial observer who sacnficed everything both 
m painting and etching to brilliant personal technique His in 
fluence like that of all painters whose work is merely the exercise 
of personal cleverness was not a salutary one nor capable of de 
velopment His immediate followers were Larsson (1853-1919) 
and Liljefors Carl Hill (1849-rgii) was the chief of those m 
fluenced by Impressionism 

August Hagborg (185 -1921) and Hugo Salmson (1843-1894) 
were prominent members of the Opponents group like Per 
Ekstrom (1844) they lived and worked in France George Pauli 
(1855-1935) did fresco painting using that medium for the 
decoration of the staircase m the Gothenburg Museum He was 
affected by most of the modem French movements and finally 
adopted a cubist manner Hanna Pauh (1864- ) figure and 

portrait painter Acke (1859-1924) marine and genre painter 
Oscar Bjorck (i860- ) Rikard Bergh (1858-^919) are other 

well known names in Swedish art K id!^rdstrom (1S55-1923) 
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who was a prominent leader of the Konstnarsforbundet Wil 
helmson (1866-19 S) and Hesselborn played a part m the move 
ment which led to the formation of the national school of painting 
The mo\ements known as Expressionism (from Germany) and 
Cubism (from France) had a number of followers in Sweden of 
which the more prominent were Isaac Grunewaid (1889- ) 

Gosta Sandels (1887-1919) Leander Engstrom (1886-19 7) 
ritilatid — ^The chief influence in Finland came from Sweden 
of which country Finland formed a part until its conquest by 
Russia in 1808 The influence was general and not conflned to art 
The people are distinguished by a natural love of colour which 
was expressed m their richly coloured rugs and the naive paint 
mg which covered the walls of country churches But there was 
little serious art previous to the 19 h century 
There were no art patrons and few facilities for the study of 
painting The modern school such as it is dates from the founda 
tion of the Finnish Art Union which provided funds to establish 
a school of art It is not advanced in character but resembles the 
more academic side of Swedish art The chief painters are B 
Imdholm (1841-1914) A Edelfelt (1854-1905) V Westerholm 
(1S60-1919) who was trained at Dusseldorf and afterwards fol 
lowed the French plein air school Helene Schjerfbeck (1862- 
) M Enel ell (18/0-19 5) Hugo Sunberg (1873-1917) a 
stiange personality somewhat akin to William Blake and Marcus 
Collin (1882- ) of Swedish origin who follows Expressiomsm 

Rtjssia — ^Russian art m spite of the impact of modern move 
ments has maintained its national charactenstic quality a sort of 
direct almost primitive realism 
More or less superficially it has been affected by contact wnth 
Pans for most of the Russian artists have found their way there 
But the process of modernisation which has been felt in varying 
degiees in all countries has been less drastic has operated in a 
less imitative way in Russia 

Many Russian artists have been attracted by the theatre and 
the ballet in the desigmn<y of costumes and in decor they have 
been peculiarly successful Among the artists who have given the 
best of their attention to this branch of art Leon Bakst (died m 
1924) Alexandre Benois Ivan Biiibme Mstislav and Rostislav 
Dobuzmski Golovine and Loustodiev are the most notable In 
spite of an intermittent tendency to the fantastic (which is yet 
rooted to earth) such as one see in the paintings of ShagaU the 
majonty of the painters are realists Certain artists have a reli 
gious preoccupation such as Stelletzki The chief realists are 
Gregor Chiltian whose work is almost photographic m its direct 
ness Boris Giigoneff Jacovlev Nathalie Gontcharova (Spanish 
subjects) Gritchenko Schoukhaeff Zenaide Serebriakova Polu 
nm Nadia Benois 

^Italy — ^The southern countries were but little affected by the 
modern activities of Pans In Italy the almost isolated outbreak 
of Futurism under the poet F T Marmetti was speedily trans 
ferred to the more fruitful soil of Pans and appears to have had 
little influence in the country of its origin The standard of 
modem Italian art is not a very high one but there is a good 
average of production mostly academic in character 
The mam charactenstic of the latter part of the 19th century 
was a sort of picturesque Courbet ism with an occasional flavour 
of Fantin Latour and even of Proud hon Monticelh was also a 
potent influence This was succeeded by the influence particularly 
m the northern distncts of the fine painter Segantmi who died 
m 1899 In the work of certain painters Luigi Galh for example 
the influence of the Old Masters particularly Michelangelo is 
strongly felt 

On the work of very many of the portrait painters the per 
nicious influence of Carolus Duran has left its mark 
A desmption of modem Italian art consists almost inevitably 
Of a hst of names as there appear to be no defimtely marked 
^hooli of painting or movements 
Antonio Manciili (185^-1930) born in Rome the portrait and 
is strongly mdividuahstic m his methods In his 
m which the paint is extraordinarily thick in parts he 
Was ^ tp use various means to produce an effect 
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a device which he used before the Futurists employed it His 
earlier work in a broad academic manner is fine m character and 
drawing Gaetano Previati (1852-1920) was superficially in 
fluenced by Segantmi but lacks the subtle colour analysis of that 
master the same influence is perceptible in the work of Mario 
Puccini (1869-1920) Eugemo Prati (184 -1907) who is thought 
highly of was influenced m his later work by Monticelh a*fd 
Emiho Gola (i 85 2-1 92 3) was a sort of Sorolla (the Spanish 
painter) with a warm academic quality and some reference to 
Monticelh Arthur Rietti combined the quahtv very much re 
moved of Menzel and Degas The Venetians Frederico Zando 
meneghi (1841-1917) akin to Besnard plus a certain austerity and 
Gughelmo Ciardi (1843-1917) showed an admiration for the 
early Corot while Pietro Fragiacomo (1856-19 ) painted night 
effects on the Lagoons vith a lare subtlety 
Angelo Morbeili (1853-1919) practised a kind of up to date 
decorative symbolism Other notable painters were Bartolommeo 
Bezzi (1851-1923) Cesare Tallone (i85o“i9r9) Mario de Maria 
(185 -1924) Michele Cammargno (1835-1920) Antonio Leto 
(1844-1913) and E Delbono (1844-1915) 

Czechoslovakia — ^About 1900 there was an outcry on the part 
of certain of the Czech artists against the free tendencies of 
French art which were considered to be a menace to the national 
productions such as they were But French art prevailed and m 
1902 a pavilion was built for an exhibition of Rodm s work This 
was followed by an exhibition of paintings by Manet Degas 
Renoir Sisley Cam re etc and m 1908 at Prague of Daumiei 
Pissarro Monrisot Bonnard Vuillard and of Cezanne Gauguin 
and Van Gogh The influence therefore was mainly French but 
early in the century some of the younger painters discarded 
Impressionism in favour of Cezanmsm They formed a small 
society of Eight which led to a quarrel with the Manes Society 
and a subsequent reunion This society was named after Joseph 
Manes (1848-1891) who had substituted the direct study of 
nature for the idealism of Cornelius and Overbeck 
Antonin Siavicek became known as the Master of Czech Im 
pressionism with him were A Hudicek Oldrich BlaziceL Otokar 
Nejedly and Prucha 

Jan Preisler was one of the founders of the Manes Society and 
Max Svabmsky was an active member Karel Mysibek was m 
fluenced by the Spanish painter Zuloaga F Simon Spiilar Boet 
linger were all definitely French in feehng Nechieba Obrovsky 
Mayer were notable names Emile Filla led the younger painters 
towards Cubism and Expressionism 
Switzerland — Swiss painting has not been prominent in any 
review of art either for its quality or its quantity nor has it 
been ever very distinctive in its blended qualities of Munich and 
North Itahan but there has been a certain improvement m 
modern art particularly in sculpture 
The painter Ferdinand Hodler (1853-1918) was the most 
notable national figure His work m landscape^ figure portrait 
and genre has had remarkable virility and some ongmality 
Others E Morgenthaler R H Pellegrim A Blanchet (influenced 
by Gauguin and Deram) C Amiet (Impressionistic influence) > 
may be mentioned 

Spam — Spam remains conservative and very little influenced 
by the art of its neighbour 

Zuloaga a daringly direct observer is well known through ex 
hibitions in Pans and his paintings m the Luxembourg Sorolla 
IS a virile painter of contemporary life who might be compared 
with Sargent Zubiaurre combines a primitive instinct with Iht 
directness of Zuloaga Solomayer the realist has adopted a style 
somewhat remimscent of Lucien Simon 
Btienos Aires — Buenos Aires has become a centre of remark 
able artistic activity the annual Salons there reveal the existence 
of a large number of painters of a high level of artistic ability 
BiBniOORArav — C H Caffiin Btstory of American Pumtm^ 

F Marmetti Mamfmti Futimstc Sackville gallery Cat (X912) 
A J Eddy and Fast impressiomsm (1914) T Klmgsor 

Frangaic depms Vmg^ Ans La Fmnfwe C Laurin etc 

Scandinavian Ari (x<)22) A Matejeek and Zdenck Wirt fe Modern mi 
Contmp Czech Art (1924) N Mactavish Fme Arts m Cawrfa 
(1926) J J Tikkanen Modern Art in Finland (Hthingfors 1936) 
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M Raynal Anthologte de la Petntwe en France de jgo 6 a ros Jours 
(1927) E RiHa Jacksoji American Art (NY 1928) E Somare 
Stona del Fitton Itahani dell ottocento ( vols Milan 1928) Cata 
iogue Ancien et Modern Palais des Beaux Arts de Biuxelles Exposition 
d Art Russe and Exposition d Art Suisse (1928) Ozenfant et Jeannert 
La Fe ntm e Modeme See also Les Femtres Frangazs Nouveaux 
(Monographs) La Nouvelle Fran^aise (J B M ) 

•Modem pamtmg Elie Faure Modern Art (1924) F J Mather 
Mode'in Fainting (1927) Meir Graefe Modern Art (1908) W 
Wright Modem Fainting (1926) Charles Marriott Modern Move 
ments in Fainting (x92o) Gustave Coquiot Cnbistes Futunstes 
Fasseistes (1914) R H Wilenski Modem Movement in Art (1927) 

A J Eddy Cubists and Post Impressionism (1914) Carl Einstein 
Die Kunst des 20 Jahrhunderts (1926) Andre Breton Le Surreahsme 
et la pemture (1928) Theodore Duret Les peintres impresnomstes 
(1906) Meyer Graefe Der moderne zmpresswmsmm {xgo$) Maurice 
Raynal Modern French Fainting (192S) Biographies Charles 
Monsse Gauguin (1919) Elie Faure Derain (19 3) T Duret Manet 
and the French Impressionists (1910) C Mauclair Fuvis de Cha 
vannes (1928) Gustave Kahn Fant n Latour (1926) J Gasquet 
Cezanne (1920) G Jeffrey Claude Monet (1923) M Raynal 
Picasso (1922) Broque (1921) L Cousturier Seurant (1921) Paul 
Signac Jongkmd (1927) 

PAINTINGS, RESTORATION AND PRESERVA- 
TION OF It would be extremely difficult if not impossible to 
determine at what date the restoration of painting was first under 
taken 

Ancient restoration does not reveal any technical processes of 
much interest no real progress was made in the art of picture 
restonng until the 19th century It is true that such men as Le 
Primatice J B van Loo and even Chardin were sometimes 
entrusted with restorations but it was the exception foi them to 
undertake such work As a general rule the touching up of dam 
aged pictures was and unfortunately only too often still is 
entrusted to inferior artists who regard the restoration of pamt 
mgs as an unimportant work 

The result of thas has been that during past centuries no tra 
dition has grown up and in consequence of the low esteem m 
which that branch of art has been held no outstanding personality 
has dexoted his authority and skill to putting an end to this 
regrettable state of affairs It must be added that at those periods 
when the art of pamtmg stood high in popular favour the most 
skilful forgers have been found among the restorers of pictures 
Such men often had considerable skill in their own way even 
thouc'h they were without real talent and a study of the history 
of pamtmg frequently shows that unscrupulous restorers have 
made use of their knowledge m order to make alterations or addi 
taons to pictures for purposes which certainly had nothing to do 
with art 

We may leave on one side the undesirable activities of bad work 
men and turn to the development of the art of restoring pictures 
which has now been brought about by experts 

Elemeats of Piettires —The restoration of pastels and draw 
mgs would need for its adequate descnption an essay to itself In 
engravings the paper as of the greatest importance Stains on the 
paper will disappear on the sheet being dipped in a senes of baths 
the composition of which varies according to the practitioner One 
of the most efficacious methods is — (i) Dip engraving m a solu 
tion of permanganate (j^^) for several minutes (2) Wash in 
clear water (3) Add to the permanganate solution hyposulphite 
of soda Leave the picture m this solution for ten minutes 

and add ten drops of hydrochlonc acid (4) When the paper has 
become white wash it m water for half an hour and dry the whole 
between sheets of blotting paper 

The diseases from which paintings may suffer are of various 
kinds Their treatment may not be so urgent as that of human 
ailments but it is just as difficult and delicate in ats own way 
It necessarily varies with the different schools pictures and artists^ 
since the problem of restoration is closely hound qp With the whole 
technique of the picture to be restored 

A picture no matter at what date It may have been pamted 
consists from the material point of view of two elements (f) 
the supporting stmcture^which may be wood cahvas paperboard 
board a wall etc (2) th? paint fe on tbfe 

supporting stweture and which ite 
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In addition to these two principal elements there are two other 
factois winch appear to be of a secondary character but which 
are nevertheless of great importance The supporting structure is 
almost always covered with a layer of fish glue on which is applied 
some asolatmg substance such as plaster carbonate of lime or 
white lead Modem painters it is true sometimes paint their 
pictures directly on the canvas or on a wood panel but m the 
course of centuries it has always been found better and more con 
venient to cover the supporting structure with some isolating 
substance before beginnm<y to paint This substance is an element 
of such importance from the point of view of the restorer that it 
must be considered separately 

Finally the fourth element which constitutes the picture is the 
final varnish which is in some cases replaced by a thin coating of 
encaustic 

It will be seen from the above what the vulnerable points of a 
picture are At the same time it will be shown that it as rare for 
one element only to be affected when one of the elements which 
constitute the picture is injured the effects generally make them 
selves felt on the remaining elements 
Damp and heat are the chief natural destructive agents In 
addition there as the possibility of splitting m the case of a wood 
panel and teanng m the case of canvas owing to violent treatment 
Injuries to the supporting structure may be repaired by cradling 
m the case of paintings on wood panels by re lining an the case ot 
pictures painted on canvas and by transference m the case of 
either kind of picture The same processes can be applied to pic 
tures pamted on paper Pictures are also occasionally pamted on 
slate copper or other metals m such cases there is very little 
possibility of repairing any damage to the supporting structure 
since the coating of paint which constitutes the picture can only 
be refixed from the front 

Cradlmg — When a picture pamted on a wood panel splits* 
owing to rough treatment or changes of temperature it becomes 
necessary to join up the pieces which have become separated and 
to restore an absolutely flat surface to the panel In order to do 
this the pieces are fitted togethei carefully and are laid with the 
pamted side downward on a sheet of marble or glass They are 

then subjected to heavy but grad 
ual pressure so that the straight 
emng out of the wood may not 
be too sudden If the panel is 
a thick one it is better to shave 
it avay so that it ntay be 
straightened more easily without 
there being a danger of its split 
tmg again It is also a good thing 
to make the surface of the m 
verse of the picture perfectly flat 
so that the cradling may be car 
ried out more satisfactorily If 
the panel is very badly damaged 
the actual cradling is then earned 
out on the second panel Cradling consists wi gluing a senes of 
small pieces of wood at small and regular intervals over the whole 
surface of the reverse of the picture The wood selected must 
obviously be perfectly dry and in order to prevent any fresh 
damage due to changes of temperature care is taken not to glue 
the pieces of wood to one another at the points of intersection 
Me lining— The tearing of the canvas 0! a picture by a fall or 
some other accident always impresses the general public as a 
particularly serious disaster The injury may m fact be serious if 
the vital paits of the picture are affected but it may be compara 
lively slight if only the less important parts are damaged If the 
canvas on which the injured picture is painted is in good condi 
tion the process of re hmng is applied in other wordb the dam 
aged fabric is reinforced by the process desenbed on next page 
The painted ^de of the damag^ emms is first covered with a 
sheet of paper for protection and the reverse s|de fe thea 
carefully cleatied mi eovtred with twb coats of ftshglue It 
in then covert applied ^by tmm$ of a 

kind hf glue of a laixiure of flotir and wh«t Sour 
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fish giue and a little Venetian turpentine or molasses The 
new canvas which must be of pure imen and carefully sponged 
IS then stretched on a temporary frame larger than the 
picture to be re lined These preparations having been com 
pleted the new canvas and the reverse of the old canvas are 
glued together by means of the special glue described above 
when the two canvases are placed one against the other any in 
equalities m the thickness of the 
glue are pressed out with a spa 
tula The re lined canvas is then 
roned several times this is of 
great importance m order to make 
the junction between the two can 
\ases complete When the junc 
tion IS effected and the 'glue has 
completely dried the protective 
covering of paper is removed 
trom the picture and the re lined 
canvas is stretched on its perma 
nent stretcher Any gaps m the 
painting made by the tear are 
tilled m with a mastic made of 
c xrbonate of lime fish glue and a little Lyons glue It need hardly 
bt said that this is only an outline of the process of re lining and 
similarly only an outline of the process of transference will be 
gi\ en it will be readily understood that these operations require 
the most detailed attention and that proper time for drying must 
be allowed between the different stages 
It has not been thought necessary to deal with the summary 
but only too common method of repair which consists in gluing 
a patch at the back of a tear m the canvas Only the very smallest 
tears can properly be mended by means of patches If the patch is 
of any size it gives the original canvas insufficient support and 
after a certain time the surface of the picture will be spoilt by 
undulations Re lining is the least that is necessary if the two 
edges of a tear are to be absolutely prevented from showing 
If re lining is not done properly the remedy is worse than the 
disease Supposing one canvas were simply to be glued hastily on 
to the other there would soon be a number of air bubbles between 
the two while m other places there would be spots where the glue 
was too thick and these would ferment and cause mildew In 
addition the edges of the tear would gradually detach themselves 
from the new canvas and would rise up Hundreds of celebrated 
pictures have been re lined Velazquez s Venus (National Gal 
Itry) Rembrandt s La Religieuse and so on 

Transference — It is frequently necessary to repair wood 
panels which have become worm eaten or are not strong enough 
to» support the weight of a heavy painting or sometimes have 
rotted owing to damp Again it may happen that the isolating 
preparation covering the panel or canvas which was mentioned 
as one of the elements constituting the picture does not adhere 
properly to the supporting structure or does not adhere to the 
actual painting so that it scales off or forms blisters In such 
cases as these re hnmg is clearly useless it becomes necessary to 
save the pamtmg itself The operation which aims at preserving 
nothing but the coating of paint which forms the actual picture is 
that known as transference The painting is removed from the 
damaged panel or canvas and transferred to a new supporting 
structure which is in good condition The children s game known 
as transfers will give some idea of the process of transference 
In order to prevent any portion of the original painting from 
failing or being displaced two thicknesses of tarlatan and two of 
paper are first lightly glued to the painted side of the picture 
The painting itself being thus protected the picture is turned over 
and the process of removmg the supporting structure is begun If 
the support in question is a canvas it can as a general rule be 
removed fairly easily either by damping it or by subjecting it 
to heat sb as to dissolve the original glue between the canvas and 
the isolatmg coating on which the actual painting was done If 
there is no glue it is more difficult to detach the canvas and it has 
to be gradualiji^ scraped away until the isolatmg coat is reached 
1$ the case wh^e J;he Support is a woodm panel the only 



possible means is generally to plane it away When the reverse 
of the picture has been laid bare m this way it only remains to 
re line it This can be done by several methods more or less 
simple or complicated as preferred by the operator Some cover 
the reverse of the pamtmg with a coating of white lead in order to 
strengthen it and interpose layers of tarlatan between this and 
the new canvas others glue the new canvas as directly as possitfo 
to the painting by means of caserne Here again it must be remem 
bered that the process involves a number of detailed operations 
which it IS not necessary to mention here and that the utmost 
care and great skill are required 

Difficult as the operation is it may unhesitatingly be recom 
mended in preference to re hmng However skilfully re lining 
may be carried out it necessarily involves fixing closely together 
two tissues of different composition and age which are not equally 
sensitive to changes of temperature It follows that after a certain 
lapse of time the two canvases under 0 dissimilar chan es and 
become loosened the edges of the old tear m the picture cease 
to adhere to the new canvas because the place of the tear is a weak 
point since at that point there is only one thickness of canvas it 
thus forms a sort of hinge which comes into play whenever the 
canvas is expanded or contracted by heat or damp 

After a certain time the mastic which has been used to fill the 
gap made by the tear is bound to scale off because it is inelastic 
the foundation of the restoration is thus destroyed The impor 
tance of this danger has no doubt been exaggerated m the above 
account m order to make clear the possible defects of re lining 
No such danger however exists if the process of transference is 
applied since there is only a single tissue to be affected by varia 
tions of temperature in addition the volume of the mastic used 
to fill the gap is negligible since its thickness is only that of the 
layer of paint and not that of the canvas 

The public is still very much impressed by the difficulty of the 
process of transference and since the operation is a long one and 
cannot be earned out except by a really expert worker picture 
restorers often hesitate to undertake it Thanks to transference 
i we still have masterpieces like Raphael s La Petite Samte 
I Famille and Saint Geor<^e They were treated by Picault in 
1751 and this is probably the date of the invention of the process 

Pe varmslimg — ^It is logical to deal first with the varnish 
since the restorer has to deal with it before actually restoring the 
painting and because ow'ing to the ction of various factors it is 
rare for a picture to retain the original quality of its varnish 
There are cases m which the original varnish can and should be 
preserved but as a general rule if the restoration which a picture 
requires is at all extensive it is necessary first to remove the 
varmsh Of all the problems which arise m connection with pic 
ture restonng that of de varnishing is by far the most important 
Defective re hnmg can be remedied and repainting which has 
been badly done by an ignorant operator can be removed without 
damage to the ongmal picture but bad de varnishing may do 
irreparable harm 

Varnish is made of resin dissolved m oil essence of turpentine 
or alcohol — ^to mention only the most usual solvents Just as the 
fusmg of siliceous sand itself an opaque substance products a 
transparent substance glass so the solution of resin produces a 
transparent substance varmsh The principal use of varmsh is 
that it preserves the intensity of colour of pigments In addition 
however even the extremely thm layer of varmsh which is all that 
should be apphed to a picture has an extraordinary isolating effect 
Varmsh protects a pamtmg from emanations of all kinds which 
might destroy the brilliance of its colouring as well as from the 
dust which progressively accumulates on it owing to the damp 
ness of the air 

There are some old pictures which have never been varnished 
in such cases it is an exceedingly difficult matter to remove the 
impurities adhenng to the painting itself the pamtmg is also 
injured by the fact that its different colours have been differently 
affected by chemical action For example it has occurred that m 
a picture representing the setting sun iv'hat jvas origmaliy the 
bnghtest part of the sky has been transformed into a dark patch 
because it contained vermilion a colour containing sulphide of 
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mercury which is particularly liable to deteriorate This would 
not have occurred to nearly the same extent if the painting had 
been varnished The influences which damage paint also damage 
\armsh but the varnish can be removed and the painting itself 
IS then found intact without injury to the specially vulnerable 
colours 

•Varnishes are of course not all of equally good quality and 
they may become darkened to a serious extent This is generally 
due to the excessive use of varnish often made by collectors or 
dealers who want to give an appearance of increased freshness to 
the pictures in their possession Even the best varnish however 
does not retain its specific qualities if it is applied at more than a i 
certain thickness it darkens and becomes opaque ! 

It may happen that a picture requires revarnishing Before this 
IS done however an attempt should always be made to regenerate 
the old varnish If the old varnish has ceased to be transparent it 
IS possible to re dissolve the molecules of resin which cover the 
painting by means of alcohol vapour This is an ingenious method 
by means of which it is possible to restore the 'varmsh to its 
original condition which it will retain for a considerable number 
of years without loading the painting with a fresh coat of varnish 
Thus was Rembrandt s Ronde de Nuit restored in 1889 (flg 3) 
In order to regenerate old varnish the picture must first be 
wiped and then washed by means of wads of cotton dipped in 
water without soap This removes the dust which has been more 

or less fixed on the picture by the moisture 

in the air A receptacle (i) the exact size - - 

of the picture and 15-20 centimetres deep 

IS then prepared a wooden box will serve — — — 

The bottom of the receptacle is covered ‘ 1 ' 

wiA a layer of down thoroughly soaked m ^ 

90% spirit (2) The picture is laid on the box with the painted 
side downwards % e facing the down soaked m spirit The time 
required for the regeneration of the varnish vines in the case of 
different pictures from 15 minutes to several hours m some cases 
the desired effect is not produced at all 

If a picture has been damaged and needs to be restored or if 
the colours are alteied by too many coats of varnish it needs de 
varnishing One is often painfuliy impressed by seeing famous 
masterpieces m the various museums of Europe the colours of 
which are completely distorted by the darkening of the varmsh 
and a general de varnishing of thousands of pictures might be 
undertaken with advantage In theory it would be better to see 
great pictures as the artist painted them rather than as they 
appear under the influence of old varnish Unfortunately however 
it must be admitted that the work cannot be earned out because 
there are not enough expert workers available It is therefore 
better to exercise great caution and not to be in too great a 
hurry to restore fine pictures but to wait for the day which must 
soon come when a sound tradition has been created It is only 
fair however to recognize the good work which has been done in 
the past by intuitive artists who have tned processes which if they 
had been developed might have hastened that day But the experi 
ments which were tried were isolated and no tradition was created 
Thus only too many restorers have with a desire to avoid trouble 
tried to de varmsh pictures simply with a mixture of essence of 
tuipentme and alcohol This method is easy and rapid and un 
fortunately it sometimes gives excellent results We say unfor 
tunalely because the fact that the method is sometimes successful 
leads to its being applied in all cases and this is to be regretted 
because the method sometimes causes damage which cannot be 
foreseen Some pictures which are painted strongly in light tones 
and without scumbling will stand the process perfectly well in 
others the surface is at once spoilt and in addition alcohol is 
dangerous for dark and transparent tones and for ail scumbling 
What IS needed for de varnishing is not a rapid solvent but 
something which will soften the varmsh gradually It is necessary 
to keep the operation well undei control the whole time and not 
to use a method which gets out of hand The work must be slow 
if It IS to be safe^ A Wn Goyen painted in transparent browns 
applied directly on wood a Reynolds the colour of which is 
sometimes apphed simply by scumbling on a ground of gmmUe 


or a Debucourt are extremely difficult to de varmsh properly 
Excellent and sure results can however be obtained if we have 
patience 0 attack the varmsh not all at once (as is done by 
alcohol alkali soap containing potash or acetic acid applied 
without precaution) but gradually This makes it possible to 
modify the process m the middle of the operation when one coat 
mg of varmsh has been removed and we arrive at another coat 
ing which may be of an entiieiy different composition For it 
may be tal en almost as an axiom that all pictures have been 
varnished more than once 

Many people advocate the rubbing off of varmsh It is true 
that certain varnishes can be rubbed off by the fingers and that 
this method can be used for de varnishing small pictures painted 
on a smooth surface but it is defective and irregular if not 
impossible if there is much mipasto (Jn the other hand oil of 
aspic copaiba balsam cedar oil sulphuric ether and xylol may be 
used successfully either separately or in combination they have 
the advantage of allowing a trained expert to recognize the na 
ture of the varmsh which he has to remove and to choose the 
most appropriate formula for his work If judiciously used alkali 
acetone and acetic acid which have been mentioned as dangerous 
may be of great value It must be emphasized however that 
de varnishing ought to be perfectly successful and perfectly safe 
Different methods should be used according to the nature of the 
picture and the varnish with which it is covered for m this work 
each case should be considered individually If there is nothing 
wrong with the picture except that the varmsh is too dark it is 
sufficient to revarmsh it lightly after the old varnish has been 
removed It is however better to wait before doing this for a 
sunny day so as to be sure that no moisture is retained between 
the paint and the varnish 

Restoration — ^It is now necessary to consider the case of 
pictures which have to be restored after the old varnish has been* 
removed It very rarely happens that an old picture has not suf 
fered from scratching if from nothing worse The preceding 
paragraphs have dealt with re backing and transference these 
processes presuppose some injury to the painting itself which has 
to be repaired 

It would take too long to distinguish between all the various 
kinds of damage which may necessitate the restoration of a pic 
ture that is to say the reconstitution of the painting itself For 
the sake of clearness they may be divided into two categories 
(i) absence of pmit which may be due to a hole a tear or to 
scaling off (2) weamig of patnt which may be due to changes 
occurring in the paint itself e g when a red or brown ground 
works through scumbling which has been apphed over it too 
lightly or to friction by foreign bodies or what is unfortunately 
the most frequent cause to previous cleaning operations whi^h 
have worn awa> lightly painted details or damaged fragile colours 
such as scumbling on the one hand and all dark tones on the other 

Retotichmg — In addition to the above two kinds of injury 
there is another factor of great importance — that of old te 
touchings By re touchings we understand restorations which 
go beyond the area of the injury which they were intended to 
repair When this has been done the work of restoration is 
rendered doubly difficult because if the work is to be properly 
done it IS first of ah necessary to remove all the additions which 
have been made to the original painting A trained eye can 
: generally detect re touchings at once and can guess whether they 
have gone beyond the actual area of the accident 

Ultra violet rays and X rays are of great service m this con 
nection Under the action of ultra violet rays colours at any 
rate if not covered with varmsh are transformed in accordance 
with their chemical composition and it may happen (though it 
IS not safe to generalise) that values or colours which closely 
resemble one another by natural light are completely differen 
tiated by ultra violet rays If the paint used for re touching is 
not of the same chemical composition as that of the original 
picture it will at once appear under ultra violet rays as a patch 
of a different colour 

X rays perform a sn^ilar service for a diflfereift reason It is 
well known that the greater the atomicjweight of a body the 
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more difficult it is for X rays to pass through it {See X Ray ) 
Coribequently a re touched area which represents a greater body 
of material on onepait of a picture is shoY,n up by the fluorescent 
screen Here again it is unsafe to generalize for certain colours 
such as browns emerald green and madder are of such low atomic 
weight that they are scarcely shown by X rays On the other 
hand X rays reveal the exact limits of an injury When we see 
that a pamtin^y has been retouched or even as sometimes hap 
pens completely painted over we may hope that the real extent 
of the injury is not so great as the re touching would lead us to 
suppose By the use of X rays it is generally possible to dis 
cover the exact area of the mastic underneath the retouching as 
the atomic weight of the mastic is sure to be different from that 
of the wood or canva on which the picture is painted 

When a picture restorer wishes to remedy a loss of paint due 
to a hole a tear or scaling off he should confine himself to 
reconstituting that part of the picture from which the p int is 
absent and has had to be replaced by mastic We do not consider 
that he is morally entitled to go one tenth of a millimetre beyond 
the area of the mastic 

If the pamt is rubbed or worn away a much higher technique 
IS needed for its restoration for it is a temptation to employ the 
easiest method which would be to repaint it On the other hand 
taste power of selection respect for the artist whose work is 
being restored and a thorough comprehension of his art are 
needed to restore scumbling which one is certain has been worn 
away In any case no attempt should be made to repair the 
effects of wear unless they really interfere with the unity of the 
pamtmg 

There was actually a time when great picture galleries re 
varnished all their paintings whenever an important personage was 
make them an official visit Similar errors have been com 
mitted in the actual restoration of pictures there is absolutely 
reliable documentary evidence to show that in some of Rubens 
pictures the red dtapeiies have been entirely repainted and that 
when there was an injury to an arm or a leg the whole of the 
irm or leg was lepamted This was what happened also to 
Raphaels St George mentioned above One of the legs had 
been entirely repainted and these useless retouchings had to be 
removed Many similar restorations may still be seen at the 
present time There is another reason which explains why ancient 
retouchings even if conscientiously carried out are so conspicuous 
at the present day this is that they were done with oil paints 
This brings us to important aspects of the technique of retouch 
mg m the strict sense of the term 

It would at first sight appear normal to retouch oil paintings 
with paints prepared m the same way It must not however be 
forgotten that all paints are subject to more or less rapid modi 
fication under the influence of time In the case of tempera 


fresco and gouache painting the transformation is almost in 
stantaneous while oil painting does not complete its development 
until months and sometimes many years after it was executed 
When that stage is reached if the painting as a whole is in a 
good state of preservation the colour harmony may be con 
siderably different from the colouring of the pamtmg when fresh 
Retouchings executed with oil paints even very skilfully on an 
old picture the colours of which have been modified by time may 
perfect when it is done but will only remain so for a few 
days or at the most for a few months after that the new colour 
which at first exactly matched the old will in its turn be modified 
a^nd will inevftaMy ghow A clever restorer will of course take 
fiiains to prepare a very light ground with unmixed colours and 
Iril cover this with a very light fidm of colour in order to arnve 
m the tbhe finally miuired and in this way will do all that is 
^ ptenWi to prevent the pamt from changing a great deal In 
rfte Of everything^ however the rs^Ults thus obtained will only 
M satisfaciory fot a certain tfme^ and attempts have therefore 
to mrx ml paints with all sorts of other ingredients m 
wlor to retard the aCUton of time on them The next oxperi 


was to grind colours with turpentine and without oil^ and 
^ opdfer to give dirti CoMisteucy^ to pml with varmsh with a 

Tins r^ires^ted real proves The 




colours were still subject to modification but they changed more 
rapidly and it was easier to foresee the future effect of restora 
tion Most restorers still use this process Although the vainish 
complicates the work the colours remain easy to handle and it 
must be admitted that restorations executed in this way may last 
for a long time particularly if the ground is carefully prepared 
and the final coat very light * 

The object m view is not however to carry out restoiations 
which will have to be done over again even at a compaiati\eIy 
distant date After a number of experiments with water colours 
gouache colours etc it was decided to try restoring pictures with 
brilliant tempera colours t e colours ground with yolk of tg 
It is true that this process renders the task of the restorer in 
comparably more difficult Tempera colours dry very ripidly 
long practise is necessary to make them produce the fluid effect 
of certain old paintings Moreover the colour becomes much 
higher in tone after a few hours and the extent of the change 
vanes enormously according to the mixture used It is thus 
necessary to foresee what the colour will be after it has changed 
in order to bring it into accord with the fixed colour of the 
original work It will readily be understood that much experience 
is needed m order to obtain satisfactory results with tempera 
colours On the other hand the change which takes place in 
tempera colours after a few hours is complete m a few da\s 
In other words the transformation which takes many years for 
oil paints IS accomplished in a week Moreover tempera painting 
takes varnish just as well as oil painting 

It was stated at the beginning of the present article that what 
the art of picture restoration has lacked throughout the centuries 
IS a sound tradition Really encouraging results have been 
achieved but it must be clearly understood that restoration iS a 
vocation rather than a trade In order to practise it it is first 
necessary to be a real painter and in the second place to make 
a constant study of the practical methods which the old masters 
used to achieve their artistic aims However much their works 
are searched the number of discoveries which have been made 
remains limited At any rate a study of this kind will show that ** 
the one supreme quality which a restorer should possess if he is 
to try his hand on great works of art is the gift of respect 
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DETECTION OF FRAUD 

The existence of countless fraudulent paintings is generally 
acknowledged Apart from the more obvious cases which have 
reached law courts and publication there are numerous references 
in the note books of artists to the making of copies which 
although legitimate m their original purpose have become fraudu 
lent m the hands of opportunists In a similar way the work of 
pupils supervised or corrected by a master and put out ongmaliv 
as shop work has been made m later times to pass for the work 
of the master One therefore must distinguish between the several 
types of forgery The work dehberately manufactured at first 
hand m imitation of older work constitutes an important first 
: class— sometimes most difficult to detect Next to this arc the 
’ groups dealing with the transformation of something already 
existent into something else^ such as the refimshing of a crude 
: school piece in toe master s manner or the remounting of frig 
: ments of an old picture to serve as the skeleton of a finished work 
. or even the mounting of an overpainted chromoiithogiaph m » 
decayed piece of wood or canvas to mutate the appearance of an 
old pictum Perhaps there should be a separate €la$uficali«i for 
some kind of repair work on damaged pictured m tMm group tie 
^ forgery consists in falsifying what teams of the oogiiial Biit 
m all kinds, toe forpry my he cdniidered m a 
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whether of colour or brushworh of subject or of spirit and con 
ception with or without the intention to deceive In order to 
guard against this imposition the e ipert must be able to recognize 
the clues which point to its existence 
The material differences between the true and the false suggest 
chemical and physical analysis the spiritual differences su gest 
jj^ychoiogical and historical analysis In effect the expert makes 
use of any means that suggest themselves to him Chemical tests 
may determine the composition of colours of which the date of 
discovery is known {See Paint Chemistry ) The presence of 
Prussian blue for example m a painting supposedly of the 15th 
or even the 17th century is absolute evidence of forgery or repaint 
mg The needle test mainly of anecdotal value shows whether 
or not the oil m an oil painting has hardened if the paint cracks 
when the needle is inserted the oil has solidified if the needle s 
hole IS round and unbroken at the edges the oil medium is prob 
ably less than 30 years old according to some or less than 50 
years old according to others A strong magnifying glass or low 
powered microscope may determine whether apparent cracks are 
natural or have been drawn in with a sharp point Polarized light 
has been suggested as a means for seeing beneath the dirty varnish 
glaze and repaints in certain types of painting 

By far the most common method however if it is properly a 
method for determining forgery is by means of the emotional sen 
siti\eness which develops from long familiarity with works of art 
Critics necessarily in sympathy with their subject mark slight 
deviations m spirit form and style which indicate the presence of 
somethi ig alien — a forgery or imitation of a known model Detec 
tion of such deviations presupposes of course a complete know! 
edge of the art imitated and a range of information wide enough to 
develop what are at first merely suspicions into proofs demon 
strated by whatever historical and inferential facts can be found 
to support the primary emotional one The critics hypothesis 
ordinarily is derived fiom emotional experience and the proof 
from technical data 

Recently the X ray has been added to the expert s equipment 
And it has become exceptionally useful when useful at all It 
combines in one test opportunities to study the physical consistency 
of a picture and the psychology of the artist It reveals the vana 
tions in density and thickness of the material forming the work of 
art thus recording the touches of pigment which differ from one 
another m kind as well as in handling it also may show the 
strokes of underpainting or preparatory workmanship not visible 
on the surface Consequently the X ray film records an inside 
view and adds to the technical data at the critic s command 
The efficacy of the X ray depends on two conditions First the 
pigments in use to day lack generally the density of the pigments 
in use prior to about 1800 a date that seems to mark the beginning 
of extensive research m the chemistry of colours This means that 
a forgery in chemically compounded materials differs in density 
and thus differs in appearance on the X ray film from a picture 
painted in mineral and earth colours that have been coarsely 
ground by hand Secondly the degree of skill and sensitiveness 
of an artist is usually manifested in his brushwork or habits of 
applying pigment And this means that a modern forger even if 
he uses dense colours ground ever so skilfuEy in imitation of an 
old method nevertheless leaves traces of his personality and 
peculiarities as an artist in his brushwork 
Unfortunately the X ray itself has not been perfected to the 
point where the critic can wholly control it the rays for instance 
have their effects in straight lines and must penetrate all of an 
object in order to be recorded on a sensitiaed film For the purpose 
of art criticism it would be valuable to direct the rays through 
only one layer of material that is to obtain an X my of pigment 
only without haYing to penetrate a ground of ge^so or lead painty 
as well as a panel or canvas sometimes coated on the reverse with 
more material ail of whicti confuses the appearance of the artist s 
workmanship This teutatmn however does not affect the X ray s 
value under bettej? con<||tions Given a picture forged fn modem 
material r^ardlefc of style or craft the X ray shows the lapk of 
density of the fpnts and the incompleteness or shilhwy ^ 
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differ from the cracks which have developed with the slow drying 
and long condensation of the materials If the forger has utilized 
an old picture as the basis for a new one the X ray easily reveals 
the hidden part Repair work that borders on the fraudulent is 
consistently visible m the X ray test since no amount of skill on 
the restorer s part can blend fresh paint and old paint so accurately 
that they match m density thickness and style Finally the X ray 
aids a just choice between two pictures that are alike m pigment 
aesthetic effect and age By reveahng which picture contains 
changes in design or corrections characteristic of an artist creating 
a picture and which does not it betrays the mere imitator With 
the X ra> s help the critic may explore the process and even the 
progress in the making of a forgery 

In this way the expert keeps one jump ahead of the forger who 
IS ever forced to new efforts as the scientific aids in the detection 
of false painting are developed 

Bibliography — Among popular hooks on this subject are P Eudel 
Trues et Truqueurs R Nobili The Gentle Art of Fakmg E Bayard 
L Art de Reconnaitre les Frauds (A Bn ) 

PAINTS, CHEMISTRY OF The character and value of 
paints may be considered m relation to their use either for artis 
tic and decorative purposes or as preservative coatings In the 
former case for a given medium the choice of pigment rests 
pnmaniy upon the colour effects desired in the latter case the 
medium plays a more important part whilst the choice of pigment 
depends on its chemical and physical properties and on a consider 
ation of cost Through scientific progress an almost unlimited 
variety of colours is now available 

The opacity or transparency of a pigment in a medium is de 
termined by the amount of refraction and reflection which light 
undergoes m a paint film This depends upon the difference 
between the refractive indices (to air) of the pigment and the 
medium respectively the pigment approaching transparency as"* 
such difference diminishes As the refractive index of oil is higher 
than that of water the opacity of a pigment will be greater m the 
latter vehicle than in the former In the case of oil colours the 
refractive index of oil increases as the drying proceeds and thus 
produces a lowering of tone owing to the increased transparency 
of the pigment in water colours the refractive index of pigment 
to water being less than that of pigment to air causes an increase 
in opacity of the colour on drying Opacity is generally intensified 
by increased fineness of the pigmentary particles Reduction in 
the particle size may also modify the colour of a pigment as is 
shown in the manufacture of lead chromes and antimony sul 
phides For this reason colours such as vermilion are materially 
altered during the process of grinding in oil unless special care 
is exercised m the operation Pigments ground in oil exhibit a 
great variation in behaviour This is manifest in the amount *131 
oil required to grind them into a paste (known as their oil absorp 
tion ) and in their influence on the drying of the oil and on the 
subsequent character of the paint film rendering it soft and ph 
able or hard and brittle Differences m oil absorption are well 
illustrated in the cases of vegetable black and white lead the 
former requiring about twelve times as much oil as the latter 

Pigments classified according to their colouring principles fall 
into two mam groups (i) mineral or inorganic colours and (3) 
colours produced from the natural or synthetic dyes (g ) As 
the manufacture of mineral and morgamc colours is directly 
associated with their chemical constitution which vanes over 1^ 
wide range their preparation cannot be generalist Broadly a 
division might be made between those pigments ^ g the chromes^ 
made by the wet process and involving the precipitation of the 
colour from solution and those pigments e g the cobalt colours 
where the desired result is obtained in a furnace at a high tempera 
tore Some colours, such as hthopone require treatmmt by both 
processes By whatever method the colour is obtained adequate 
washing is essential This is usuaJly carried out m the striking 
or precipitating vats by decantation,. Che process being repeated 
unbl the watier is free from saltSv The waiiied colour is 
throng a filter press to J^move eixcess of water and dned 
m a diyipg mm a low tempemtfire orm a mefttm stoye 

The manufacture colmmsps equaiy complex md 
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diverse Ihe term lake is applied to all pigments prepared by the 
precipitation of dyestuffs upon a base or earner This base 
which contributes largely to the physical properties of the lake and 
IS selected accordin<y to particular requirements either adsorbs 
the dye enters into direct chemical combination with it or forms 
the substratum on which the dye is fixed by a precipitant The 
choice of dye is naturally governed by the demands of the lake 
user such considerations as pnee permanency and insolubihty in 
the medium may serve as determining factors 
As bases are used the hydrate and certain salts of alumina (for 
transparent lakes) barium sulphate china clay zinc oxide lead 
sulphate red lead litharo^e green earth and others Besides 
entering into chemical relationship with the dyestuff these bases 
may further serve as extenders (or diluents) or combine bo+h 
properties Extenders are employed in both classes of pigments 
and cannot be considered only as adulterants thus when used 
for producing paler shades for increasing opacity and obscuring 
power ( body ) of colours or for modifying the properties of a 
pigment to suit a particular need they serve a special purpose 
White Pigments — White lead of which Flake White and 
Kremmtz White are varieties approximates in composition to 
the basic lead carbonate PbC03lb(0H)2 and possesses greater 
covering power than most white pigments Used as an oil colour 
its films are prone to yellowing m the dark this discoloration 
which IS attributed to the basic character of the pigment and is 
less marked with the normal carbonate disappears on re exposure 
to sunlight Though readily blackened by sulphuretted hydrogen 
it has great atmospheric durability and is unaffected by light and 
sulphur dioxide Its resistance to sulphides is greatly influenced 
by the presence of lead acetate as impurity pure white lead in 
oil IS stated to be compatible with ultramarine cadmium yellow 
and vermilion without discoloration On account of its poisonous 
natuie many attempts have been made to replace it but always 
with a sacrifice of co\ermg power or durability when used for 
external painting Of the more notable substitutes the following 
may be mentioned — Mulhaus White (lead sulphate) Freeman s 
non poisonous White Lead a mixture of lead sulphate zinc 
oxide magnesium carbonate and barium sulphate and Sublimed 
White Lead a basic lead sulphate containing zinc oxide Lead 
sulphate being deficient in body is used mainly in admixture with 
other pigments e g lead chromes to produce p xler shades 
Zme II kite (Chinese White Zinc Oxide) was first proposed as 
a white lead substitute by Courtois of Dijon m 1780 and became 
generally adopted as an aitistic and mdustnal colour m 1840 It 
IS a brilliant white possessing considerable covering power though 
lacking m opacity is non poisonous and is unaffected by light or 
sulphuretted hydrogen As a water colour it is incompatible with 
mhst pigments this being more marked when gum arable is used 
as a medium In oil the paint dries slowly to a hard film having 
a tendency to scale it is extensively used in white enamels As 
an artists colour it is sometimes preferred to white lead but 
owing to its higher oil absorption it is more readily lowered in 
tone by the physical changes m the oil Lithopone is a white pig 
meni obtained by precipitation of zme sulphide and barium sul 
phate simultaneously in approximately molecular proportions and 
subsequent calcination The properties of Lithopone depend 
largely on its punty and method of manufacture thus m particu 
lar may be mentioned its tendency to darken in sunlight This 
discoloiation is reversible and the white colour is restored in the 
dark Owing to its non poisonous nature stability to sulphuretted 
hydrogen and atmospheric influences and its good covenng power 
It is used in considerable quantities as a water size and oil colour 
in textile pnntmg in the manufacture of linoleum and in many 
other industries Titanium White (Titanox Titanium Oxide) is 
a white pigment of exceptional body and covering power far 
exceeding that of white lead or zinc oxide m admixture with which 
latter pigment it is often employed Owing to its chemical inert 
ness It IS unaffected by atmospheric influences and is non poison 
ous As a pamt its films do not crack or peel but show a strong 
tendency to chalk a defect arising from the gradual destruction 
of the film m &oist air Anttmmy White (Timanox Antimony 
C^e) was introduced t white lead substitute during the World 


War and has since found extended use in the manufacture of 
paint and linoleum It is non poisonous and is less prone to 
discoloration than white lead 

Among the white pigments are also found most of the bases 
used in colour making as extenders and adulterants Barytes (Bar 
lum Sulphate) which occurs naturally as Heavy Spar ^^d is 
produced artificially as Blanc Fixe (Permanent White) Hy 
drate of Alumina (White Lake) Whiting (Calcium Carbonate) 
Terra Alba (Calcium Sulphate) China Clay and others 

Yellow Pigments — Lead Chromes form by far the most 
important class of yellow pigments These cover a variety of 
bright shades of yellow ranging from a pale primrose (m which 
the chrome is intimately admixed with lead sulphate or arises 
direct as a precipitation of a lead sulpho chromate) to a deep 
orange red The orange and deeper shades owe their colour more 
properly to the formation of basic lead chromates the physical 
state of the pigment however plays an important part and is 
largely dependent upon the condition under which the chrome is 
made The lighter varieties of lemon (neutral) lead chromates 
Chrome Yellows are produced at a low temperature by using 
very dilute solutions or otherwise controlling the process so thit 
the precipitate is maintained in a very fine state such chromes 
possess good covenng power a property diminishing as the shade 
deepens owing to the consequent increase in the specific gravity 
of the colour The raw materials employed in the manufacture 
are lead nitrate or acetate and the precipitant is the dichromate 
of sodium or potassium for the deeper shades basic salts of lead 
are used or the chrome receives subsequent treatment with 
caustic alkali 

Zinc Yellom (Zinc Chromate) is inferior to Chrome ‘\elIow m 
body and covenno* power but is not blackened by sulphurektd 
hydrogen It is used mainly as an oil and water colour m the pro 
duction of lime yellows and in the manufacture of the non 
poisonous Zinc Greens by admixture with Chinese Blue Cad 
mium Yellow (Cadmium Sulphide) possesses excellent covenng 
power and is largely used as an oil and water colour The shades 
of pure cadmium sulphides depend essentially upon the method 
of preparation and vary from bright lemon yellow to ormge In 
the manufacture of cheaper varieties of the paler shades the 
cadmium sulphide is often admixed with cadmium carbonate 
giving a product of good body but prone to fade in moist air A 
cheap pigment fast to light is obtained by the simultaneous prt 
cipitation of cadmium and zinc sulphides providing no carbon He 
IS present Compounds of cadmium sulphide with cadmium 
selenide in varying proportions form a further senes of colours 
covenng a range from orange to maroon crimson according to 
their composition such pigments are largely applied m the cen 
mic industries owing to their heat resisting properties A new 
series of compounds have been recently introduced in which cad 
mium sulphide (with or without selemde) is precipitated together 
with barium sulphate to form Cadmium Lithopones {cf Litho 
pone above) which on account of their comparatively low cost 
lend themselves to more extended industrial applications Cad 
mium yellows form a stable series of bright greens with Ultra 
marine Aureolme (Cobalt Yellow) possesses only moderate 
stability to light but is unaffected by sulphuretted hydrogen and 
^ IS used mainly as an artists oil and water colour and for the pro 
: duction of pure blue shades in glass and porcelain painting It is 
transparent m oil and turns brown in excess of this medium 

To the yellow pigments belong also the Ochres King s Yellow 
Orpiment and Naples Yellow 

Red Pigments — Red Oxides of Iron by far the most impor 
tant senes of this group vary in colour from a deep bluish red 
to a pale red brown according to their punty and the percentage 
of feme oxide Fe^Oa which they contain Ferae oxide occurs 
naturally in numerous varieties of the red iron ore haematite in 
red ochre red bole or raddle in crude red iron stone and micaceous 
iron The conversion of these ferruginous minerals into pigments is 
relatively simple and consists generaOy 1% grinding and levigating 
the material to remove impunties and to aftam the required 
degree of fineness in many cases the shade of the product needs 
to be modified by calcination whereby any ferric hydroxide is 
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changed into the red ferric oxide with consequent reddening of 
tone {c} Ochres) Large quantities of iron compounds by prod 
ucts of industry are now economically woiked up for the produc 
tion of artificial iron oxides of great purity their shade depending 
on their method of treatment and the temperature at which they 
are burnt or heated Iron oxides are marketed under various 
designations according to colour and purity such as English Red 
Indian Red Persian Red Turkey Red Caput Mortuum Col 
cothar Rouge Venetian Red and many others In certain cases 
e g Madder Indian Reds and Tuscan Reds the oxides are bright 
ened by the addition of a permanent red lake such toning is 
readily detected by chemical means When of high ferric oxide 
content they possess considerable coverino^ power and opacity 
and are highly resistant to atmospheric influences they are used 
extensively as oil colours as a pigment in rust preventive coat 
mgs in calico printing for colouring porcelain and glass and m 
many other industries 

Red Lead is a lead tetr oxide represented by the formula Pb304 
produced by heating litharge (PbO) in air at about 480 C The 
commercial varieties usually contain from 6 to 12% of free 
litharge It is a bright scarlet red pigment possessing good cover 
mg power opacity and permanence and on account of its anti 
corrosive property is extensively employed as a priming coat for 
iron and steel structures It exerts a strong drying action on 
linseed oil and its hard setting properties render it valuable in 
this medium m making cements lutes and packing for steam 
joints It is used as an oil colour as a base for organic lakes for 
manufacturing lead and optical glass enamels in other industries 

To the red pigments also belong Vermilion Carmine Cadmium 
Scarlet {cf Cadmium Yellow) Antimony Vermilion antimony 
trigulphide Chrome Red and a large number of organic lake 
pigments 

Green Pigments — ^Two mam classes of green pigments are m 
use the elementary and the composite 

(a) Elementary Greens — Chrome Oxide Green chromium 
sesquioxide Cr O3 is produced by the reduction of potassium 
dichromate at a high temperature by calcination of ammonium 
dichromate or chromic chloride and similar processes It is one 
of the most permanent pigments known and is unaffected by heat 
light acids alkali chlorine and other reagents It is used as a 
water lime and oil colour in printing inks m which it possesses 
non actinic properties as a mordant in calico printing and dyeing 
as an abrasive for polishing steel and precious metals and in 
many other industries Gmgnet s Green (Viridian) is a hydrated 
chromium sesquioxide produced by heating potassium dichromate 
in the presence of boric acid or other flocculating agent It is a 
pigment of great permanence possessing similar properties to 
chrome oxide green from which it may be distinguished by its 
solubility in boiling hydrochloric acid Its covering power and 
strength are only moderately good it is used for chrome oxide 
green and also admixed with chrome yellow as a pale green for 
landscape painting Cobalt Greens are not true chemical com 
pounds but solid solutions of zinc and cobaltous oxides obtained 
by calcination m a manner similar to the cobalt blues They 
possess great permanence and are unaffected by heat light sul 
phuretted hydrogen etc are non poisonous and are used as 
artists oil and water colours Green Earth is a natural alkali- 
alumimum-magnesium-ferrous silicate of variable composition 
It IS an inert and permanent pigment deficient in colour and is 
used as an artists oil and water colour m fresco painting and as a 
substratum for organic lakes basic dyes fixed by its sihcic acid 
content being m some cases rendered fast to light 

To the elementary greens belong Green Ultramarine and the 
copper greens Verdigris Schwemfurt Green and Scheele s Green 
copper arsemtes and Malachite Green a native copper carbonate 
which axe no longer used being poisonous 

(b) Composite Greens — Chrome or Brunswick Greens by 
far the most important class of greens in general use are an 
intimate mixture of C|jrome Yellow and Chinese Blue They 
possess great bnlHancy good covering power and cbver a wide 
range of greens according to the relative proportions of their 

constituents which determine their chemical stability and per 
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manence In oil these greens dry well and are darker and more 
glossy than in water Being composite in their nature they are 
more prone to colour changes becoming yellower or bluer accord 
mg to the condition of exposure Brunswick Greens prepared by 
grinding together the required proportions of Chinese Blue and 
Chrom Yellow show a tendency to float t e the blue rises to 
the surface of the paint this is largely obviated by the wet 
process of manufacture the two colours being mixed in the 
striking or precipitating vat washed and dried Chrome Greens 
are extensively used as oil colours as size colours for paper in 
printing inks in textile printing and in the manufacture of Im 
oleum Zi 7 ic Greens are similar to the Brunswick Greens being 
a mixture of Zinc Chrome and Chinese Blue Though more 
permanent than Chrome Greens they lack the body and covering 
power of the latter and on account of t&ieir higher price are not 
extensively employed They are used as an artists colour for 
tinting enamels and in oil paints and printing inks 
Blue Pigments — Prtisstan Blues are complex alkah ferric 
ferrocyamdes containing potassium ammonium or sodium 
according to preparation The most valued blues are potash 
blues prepared from potassium ferrocyanide and ferrous sul 
phate with subsequent oxidation According to the method of 
oxidation a number of Prussian blues are obtainable varying in 
chemical composition and physical properties These blues are 
of low opacity but possess considerable covering power and are 
reasonably permanent though readily destroyed by alkali 
Prussian Blue is a dark reddish blue with a red undertone By 
special treatment blues are produced possessing a high bronze 
lustre known as Bronze Blues which are much valued in print 
mg Chinese Blue the basis of Chrome Greens is a paler blue 
than Prussian Blue and is characterized by a violet shade with a 
greenish undertone Still lighter blues are the Milon and Steti 
Blues Celestial Blue is a paler blue containing barium sulphate* 
Antwerp Blue is a Prussian Blue formed upon an alumina base 
Prussian blues are soluble in oxalic acid by treatment with this 
acid and subsequent salting out Soluble Prussian Blues aie ob 
tamed Other soluble blues are made by precipitating ferric 
chloride in excess of potassium ferrocyanide or by precipitating 
ferrous sulphate with potassium ferricyanide (Turnbulls Blue) 
These blues are extensively used as oil and water colours and m 
spirit and oil varnishes in printing inks for staining piper in 
textile printing and dyeing and for tomng blacks Cobalt Blues 
are among the most permanent colours known and exist in two 
forms (i) Smalts potassium cobaltous silicates of varying com 
position Rings Blue being richest in cobalt and Azure Blue 
darkest in colour and (2) Cobalt Blue or Cobalt Ultramarine 
cobaltous alummate of variable composition ranging from a 
greenish blue which may contain combined zinc to Thenarfl $ 
Blue of reddish tone prepared from alumina and cobalt phos 
phate Coerulean Blue is a cobaltous stannate containing mag 
nesium Somewhat restricted through high cost they are used 
as artists oil and water colours m oil paints and enamels for 
printing inks and in the ceramic industries 
Other blues in extensive use are the Ultramarines and a num 
ber of Organic Lakes The copper blues Egyptian Blue Bremen 
Blue Mineral Blue etc are practically obsolete 
Black Pigments — Carbon Blacks form the mam source of 
black pigments and have as their colouring principle amorphous 
carbon these blacks vary in colour and strength according to 
their origin Vegetable Blacks are nearly pure carbon obtained 
from the incomplete combustion of mineral oils and are of a 
deep black shade giving a bluish black tint on reduction Lamp 
Blacks are brownish blacks of rather less intensity being poorer 
in carbon often giving as much as 25% of ash on ignition Car 
bon Blacks obtained chiefly from Amenca by burning the 
natural gases are very deep black in colour denser and more 
granular than Vegetable Blacks and are extensively used m the 
paint and printing mk industries Ivory Blacks were originally 
produced by charring ivory cuttings in dosed vessels these have 
been largely superseded by the Bone Blacks which are bluish 
black m colour and ate considerably denser ai© weaker than 
Carbon Blacks containing onfy about# 3g)% of carbon admixed 
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With calcium phosphate and calcium carbonate Vine Blacks are 
Drepared by carbonizing vine twigs and other non resinous woods 
they are beautiful bluish blacks with great depth of tone and are 
largely used in printing inks and are much valued as an artists 
colour Mineral Black is a dry grey shale containing about 30^ 
of carbonaceous and 70% silicious matter It is also prepared 
from waste coal dust and is lar^^ely used in cheap black paints 
often tinted with Vegetable or Carbon Black Graphite is another 
variety of carbon of absolute permanence used as a pigment for 
special purposes eg in anti rust paints and in the manufacture 
of lead pencils Black Oxide of Iron is a trifernc tetroxide 
re304 which occurs in nature as the mineral magnetite It is 
used as an oil and sue colour and m the ceramic industry 

Bibiiography — -J C Smith The Manufactme of Paint (3rd ed 
1924) N Heaton Outline of Paint Technology (1928) A P Laune 
The Painter s Methods and Matenals {i<)20) (R S M W E W ) 

PAISIELLO (or PAESIELLO), GIOVANNI (1741- 
1S16) Italian composer was born at Taranto on May 9 1741 
He studied under Durante at Naples and his first compositions 
were produced at the conservalorio there where he was an assis 
tant master At Naples too he produced a senes of successful 
operas and some church music In I/76 Paisielio was invited 
by Catherine 11 to St Petersburg where he remained for eight 
years pioducmg his masterpiece 11 Bar bier e di Swtgha 

Paisielio left Russia m i /S4 and after producing II Re Teodoro 
at Vienna entered the service of Ferdinand IV at Naples where 
he composed many of his best operas including Nina and La 
Molmara He was invited to Pans (1802) by Napoleon but the 
Parisians received his ?/ oserptne so coldly that he requested and 
with some difficulty obtained permission to return to Italy He 
died at Naples on June 5 1816 Besides his operas Paisielio com 
posed eight masses fifty one instrumental compositions and many 
detached pieces 

See F Schizze Vita di Paisielio (Milan 1833) A della Corte 
Settecento ttahano (Turin 192 ) H Short Pamellos Bugokunst 
mid ihre Be tehungen Mo art (1919) 

PAISLEY, burgh of barony and parish of Renfrewshire 
Scotland on the White Cart 3 m from its junction with the 
Clyde 7 m W by S of Glasgow by the L M S railway It is 
connected with Glasgow Renfrew and elsewhere by tramways 
Pop (1931) 86 441 In I/9I the river which bisects the town and 
IS crossed by se^ eral bridges was made navigable for vessels of 50 
tons Later it was further deepened and is now navigable for 
vessels drawing 1 5 feet The old town contains most of the prin 
cipal warehouses and mills the new town begun towards the end 
of the 18th century occupies much of the ground that once formed 
the domains of the abbey To the munificence of its citizens the 
town owes maB> of its finest public buildings among them the 
town hall the free library and museum the observatory the John 
Neilson Endowed Institute and the fine Thomas Coats memorial | 
church Of parks and open spaces there are Brodie Park Fountain 
Gardens St James Park with a racecourse Dunn Square and 
the old quarry grounds con\erted and adorned and Moss Plan 
tition The burgh returns one member to Parliament and is 
governed by a council In the abbey precincts are statues to the 
poet Robert TannahiH (1774-'!: 8 10) and Alexander Wilson (1766^ 
18x3) the American ornithologist both of whom were born in 
Paisley John Wilson ( Christopher North ) was born here 

The village ongmaEy grew up around the abbey of Paisley and 
the town Paisley has been an important manufactunng centxe since 
the beginning of the xSth century but the earlier hnen lawn and 
ailk gauze industries have become extinctj and the famous Paisley 
shawls (imitatioh cashmere), are little woven The rpanufacture 
of hnen thread gave way m 18x2 to that of cotton thread and 
PsPisley IS now one of the chief world centres of thread manufac 
(uro The large miEs of J an<^ F Coats and Clark and company 
^mpfoy many bandls Other nmustries mcfude bleaching dyeing 
cahco panting weaving^ engme^png, tanmng^ man and brass 
tober yards, and the makmg sUrcJr cornflour^ soap> 
machinery and ctemicab beades some 1 

The abb^ i^as founded m 1165 m a Unwq ||ipnaff^ry by 
Walter Filmtan fir^t hiaih«^teward of gcodand the the 
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Scottish royal family of Stuart and dedicated to the \irgin St 
James St Milburga of Much Wcnlock m Shropshne (whenct 
came the first monks) and St Mirinus (St Mirren) the patron 
saint of Paisley who is supposed to have been a contemporary oi 
St Columba The monastery became an abbey m i 19 was 
destroyed by the Enghsh under Aymer de Valence earl of Pern 
broke in 1^07 and rebuilt in the latter half of the i4tb centurj®, 
the Stuart kings endowing it lavishly In xss^ Loid Child 
Hamilton then a boy of ten was made abbot and the abbacy and 
monastery were erected into a temporal lordship in his favour in 
158/ The abbey lands after passing from his son the earl of 
Abercorn to the earl of Angus and then to Lord Dundonald were 
purchased in i / 64 by the 8th earl of Abercorn who let the ground 
for buildm«y purposes The abbey church originally consisted of 
a nave choir without aisles and transepts The nave and tower 
have been restored and careful work has been done on the choir 
The nave is used as the parish church Robert III was interred 
before the high altar of the choir m 1406 Over his grave a menu 
ment to the memory of the Royal House of Stuart was placed here 
by Queen Victoria (1888) In the south transept is Si Miruns 
chapel (founded in 1499) with the tombs of abbot John Hamilton 
and of the children of the ist lord Paisley and the recumbent 
effigy of Marjory daughter of Robert Bruce who married Walter 
the Steward and was killed while hunting at Knock Hill between 
Renfrew and Paisley (1316) 

About 3 m S of Paisley are the braes of Glemffer and 2 ^ m 
S E stand the rums of Crookston castle which is at least as old 
as the 12th century 

The Romans settled in Paisley m au 84 and built a fori called 
Vanduara to the west of the White Cart 

PAITA, a port of northern Peru m the department of Pn|j:a 
Population (estimate 1920) 5 000 Paita has one of the best 
natural harbours on the coast and is the port of the departmental 
capital Piura with which it is connected by rail ($8 m ) The 
town built on a sandy hillside is desolate in appearance There 
are a few modern necessities such as electric lights telephones 
telegraph hospital and schools and water supply from the Chin 
River Though fiee from yellow fever sanitary conditions in 
Paita have continued to be so bad that much of the town is now 
(1928) being rebuilt water and sewer s> stems repaired ind the 
port permanently improved The pnncipal buildings include Cus 
toms House Post Telegraph and Cable Offices a cotton seed oil 
mill and a few branch export and import houses which control 
trade Cotton constitutes | of total exports other items including 
cattle kid skins tobacco and Panama hats {See Piura ) Paita 
was a prosperous port in colonial times 

PAIUTE This tribal designation is applied to two distinct 
divisions of Shoshonean Indians m the Great Basm western 
United States The true or Southern Pamte are close relatives 
of the Ute and inhabit south western Utah north western Anzona 
and southern Nevada They are virtually indistinguishable from 
the Cheraehuevi of south eastern California The northern Pamte 
or Paviotso are separated from the southern by the Sboshont 
inhabit north western Nevada and south eastern Oregon and %m 
close relatives of the Mono of California and Bannock of Idaho 
Their mode of life is an adaptation of a non agricultural popula 
tion of meagre culture to an and environment 

PAJOXJ, AUGITSTIN (1730-^x809) French sculptor was 
born m Pans on Sept 19 1730 At eighteen he won the Pna: de 
Romef at thirty he exhibited his Pluton tenant Cerbhe mwMmi 
(now in the Louvre) His portrait busts of Bufion and of Madame 
Du Barry (1773) and bis statuette of Bossuet (all in the Louvre) 
are amongst his best works When B Poyet constructed the Fon 
tame des Innocents from the earlier edifice of P Lescot 
Goujon) Pajou provided a number of new figures for the work 
Mention should also be made of his bust of Carlmo Bertmaa?! 
(1763) at the Comedie Fran^aise md the monument of Mane 
Lesezmska, queen of Poland Augustin Pajou died m fsm m 
May 8 X809 

PA:^ 0 I, a teaty port m the FoviAe of Kwangtp^^ South 
China (^r 29 N apd 7 E )? ptuated pH a pmll 
at the h^^d the Gulf pf Tong|gwi Tb^ baihour ii 
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accessible from the open sea but has only one tide m 24 hours 
The port was opened to foreign trade by the Chef 00 Convention 
m 1877 in the succeeding period a cons derable traffic to and 
from Yunnan Kweichow and Kwangsi converged on Pakhoi 
and was carried by coolies and transport animals across the moun 
tains which separate the port from the Si kiang \ alley in the 
Interior Thus it developed as a side door throu<yh which 
trafi&c could pass free from the trade exactions imposed along 
the Red River and Si kiang routes into Yunnan In 1889 how 
ever Men tsz was opened as a treaty port followed by Wuchow 
m 189/ and Kwangchow wan (French) as a free port in 1898 
With the relaxation of tiade restrictions the Red River and 
Si kiang were established as the natural trade routes into A unnan 
Consequently the commercial importance of Pakhoi dechned and 
Its trade sphere is now limited to its somewhat poor and sandy 
neighbourhood between the coast and the mountains behind j 
The total maritime customs re\enue of the port m 19 4 was i 
Hk Ta Is 159 607 showing an increase over recent years | 

In 1924 the net foreign impoits amounted to 895 298 Hk 
Taels and the net Chinese imports to 307 314 while exports weie 
I 8ig 189 total 501 801 Hk Taels 
The interruption of the traffic with Hongkong m 19 6 (owing 
to the boycott) led to a reduction by 50% of the total trade 
of Pakhoi The population m 190I was reckoned at 36 000 
PAKINGTON, the name of a famous Enghsh Worcester 
shire family now represented by the barony of Hampton Sir 
John Pakmgton (d 1560) was a successful law>er and a fa\ounte 
at court and Henry VIII enriched him with estates including 
that of Westwood m Worcestershire His giandnephew and heir 
Sir John Pakmgton (1549-1625) was another prominent court 
lerp Queen Elizabeth s lusty Pakmgton famous for his mag 
mficence of living His son John (1600-16 4) was created a 
baronet m 1620 His son Sir John the second baronet (16 o- 
1680) played an active pari on the royalist side m the troubles 
of the Great Rebellion and the Commonwealth and was taken 
prisoner at Worcester m 1651 Lady Dorothy his wife (d 1679) 
daughter of the lord keeper Thomas Coventry was famous for 
her learning and was long credited with the authorship o The 
Whole Duty of Man (1658) which has more recently been at 
tributed to Richard Allestree {qv) 

The baronetcy became extinct with the death of Sir John 
Pakmgton the 8th baronet in January 1830 but it was revived 
m 1846 for his maternal nephew and heir John Somerset Pakmg 
ton (1799-1880) whose name was originally Russell In 1874 
he was created Baron Hampton and he died m London on 
the 9th of April 1880 From 1875 until his death Hampton was 
chief civil service commissioner In 1906 his grandson Herbert 
Stuart (b 1883) became 4th baron Hampton 
PAKKHTO see Pushtu Language 
PAKOKKtr, a district in the Magwe division of Burma lying 
west of the Irrawaddy river and south west of Mandalay with 
the line of the Chin hills as a general boundary on the west It has 
an area of 6 210 sqm and a population (1931) of 499 r8i The 
part of the district along the Irrawaddy and Chmdwin rivers is 
alluvial Beyond tins however the country rises gradually to the 
low Shmmadaung and Tangyi ridges where it is very and To the 
westward there is a rapid drop to the well watered valley of the 
Yaw river and then a rise over broken dry country before the 
valley of the Myit tha river is reached The pnncipal products are 
millet sesamum and sugar produced from toddy palms in the 
riverain districts which also grow rice gram peas and beans 
Tobacco and vegetables are also produced m some quantity and 
maize is grown largely for the sake of the husk which is used for 
native cheroot wrappers under the name of yawpet The Yenang 
yat oil fields Which produce quantities of petroleum are m the 
south of the district, and iron used to be worked in a small way 
There are large areas of reserved forests m the west of the d^trfOt 
where a good deal of teak is worked out The cutch— a yellow dye 
obtained from a sqiail tme m the drier parts of the Yaw country--* 
IS particularly esteemed The heat m May and June is tery great, 
rising considerably above 100 F m the shade 
The gr^t majority of thg population is Btwase, but In the 


69 

Yaw valley there is a peculiar race called Taungthas who claim to 
be quite distinct from both Burmese and Chins 

The headquarters town Pakokku stands on the right bank of 
the Irrawaddy and has grown into importance since the British 
occupation The population m 1931 was 3 115 It is the em 
porium of the trade of the Chindwin and Yaw river valleys 

Pakokktt Hill Tracts formerly a distnct in the Magwe di 
vision to the west of the Pakokku district It included 3 100 sq m 
of the forest mountains of the Aeakan Yomas inhabited by 8 799 
people (1921) mainly Chins and allied hill tribes It included one 
of the highest peaks of the Aekan Yomas Mt Victoria (about 
10 000 ft ) Headquarters village was Kanpeket The district was 
annexed in 19 9 to that of the Chm Hills which had been its next 
northern neighbour and which with this addition included in 1931 
an administered area of 10 377 sq m ancf a population of 171 37 
Its headquarters town is Falam The whole district consists of a 
succession of forested mountain ridges 

PAL, KRISTO DAS (1839-1884) Indian publicist was 
bom m Calcutta m 1839 of the Teh or oil man s caste In 1872 
after twenty two years of successful journalism he was made a 
member of the Bengal legislative council where his practical good 
sense and moderation were much appreciated by successive 
lieutenant governors His opposition however to the Calcutta 
Municipal Bill of 1876 which first recognized the elective system 
was attributed to his prejudice in favour of the classes against 
the masses In 1878 he received the decoration of C I E In 
1883 he was appointed a member of the viceroy s legislative 
council He died on July 24 1884 

See N N Ghose Knsto Das Fal a Study (Calcutta 1887) 

PALACE, strictly the residence of a sovereign or ruler 
hence applied to any exceptionally large and lavish house and 
also m some cases to official buildiHoS as the French palais de^ 
justice (Aea GovErKMENTAL Architecture Castle House* 
and similar articles ) 

PALACIO VALDES, ARMANDO (1853-1938) Spanish 
novehst and critic His early writings pungent essays remarkable 
for independent judgment and refined humour were printed m 
the Revtsta Europea His first novel El Senonto Octavio (1881) 
showed an uncommon power of observation and m Maria y Mana 
(1883) a portrayal of the struggle between religious vocation and 
earthly passion somewhat in the manner of Valera Palacio Val 
des achieved a very popular triumph which placed him in the first 
rank of contemporary Spanish novelists He followed thiB up by 
El I dike de un enfermo (1883) a most interesting fragment of 
autobiography and by JosS (1885) ^ reahstxc picture of the man 
nets and customs of seafaring folk containing passages of am 
mated description barely inferior to the finest penned by Pereda 
himself The emotional imagination of the writer expressed itself 
anewm the charming story Riventa (18S6) one of whose attrac 
tive characters develops into the heroine of Maxmma (1887) and 
from Maxmma m its turn is taken the novice who figures as a 
professed nun among the personages of La Eermana San Sulptcio 
(1889) which the love passages between Zeferino Sanjurjo 
and Glona Bermudez are set off with elaborate romantic descrip 
tions of Seville El Quarto poder (18S8) is as its name implies 
I concerned with the details not always edifying of journalistic 
life La Bspuma (1890) and La Fa (1892) were enthusiastically 
praised m foreign countries but m Spam their reception was cold 
Subsequently Palacio Valdes returned to his earlier and batter 
manner in Los Ma^os de Cddt (1896) in La Alegrm del Capitdn 
Rtboi (1889) and m La AMea Perdida (1903) In these novels 
and still more in Tristan^ 6 el pesmtsmo (1906) he frees himself 
from the reproach of undue submission to French infiuemces His 
later works, Fapeles del Doctor Angiheo (1911), La Noveh de mt 
Nowlista (1921) and La Bm de Natdm (1933) preserve much 
of the charm if not the freshiiess, of his earlier novels m nnv 
case Palacio Valdes takes a prominent place in modem Spanish 
hterature as a keen analyst of etoiotion and a sympathetic, d^oate 
humorous observer (JFK) 

PAIACKV, PHANftSXK Cawh 

tistfiitem and ^ en *798 at Modslavafc^ 
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years spent in private teaching Paiacky settled in 1823 at Prague 
Here he found a warm friend m Bobrovsky whose good relations 
with the Austrian authorities shielded him from the hostility shown 
by the government to students of Slav subjects Bobrovsky mtro 
duced him to Count Sternberg and his brother Francis both of 
whom took an enthusiastic interest in Bohemian history Count 
Francis was the principal founder of the Society of the Bohemian 
Museum devoted to the collection of documents bearing on 
Bohemian history with the object of reawakening national senti 
ment by the study of the national records Public interest in the 
movement was stimulated m 1825 by the new Journal of the Bo 
hennan Museum (Casopts ceskeho Musea) of which Paiacky was 
the first editor The journal was at first published in Czech and 
German and the Czech edition survived to become the most im 
portant literary organ ot Bohemia 

Paiacky had received a modest appointment as archivist to 
Count Sternberg and m 1829 the Bohemian estates sought to 
confer on him the title of historiographer of Bohemia with a 
small salary but it was ten years before the consent of the Vien 
nese authorities was obtained Meanwhile the estates with the 
tardy assent of Vienna had undertaken to pay the expenses of 
publishing Paiacky s capital work The Etstory of the Bohemtan 
People (5 vois 1836-67) This book which comes down to the 
year 156 and the extinction of Czech independence was founded 
on laborious research in the local archives of Bohemia and m the 
libraries of the chief cities of Europe and remains a ‘=^tandard 
authority The first volume was printed in German in 1836 and 
subsequently translated into Czech The publication of the work 
was hindered by the police censorship which was especially active 
m criticizing his account of the Hussite movement 

In 1848 Paiacky was deputed to the Reichstag which sat at 
Jkromence (Rremsier) m the autumn of that year and was a 
member of the Slav congress at Prague He refused to take part 
m the preliminary parhament consisting of 500 former deputies to 
the diet which met at Frankfort on the ground that as a Czech 
he had no interest in German affairs He was at this time m 
favour of a strong Austrian empire which should consist of a 
federation of the southern German and the Slav states allowing 
of the retention of their individual rights These views met with 
some degree of consideration at Vienna and Paiacky was even 
offered a portfolio in the Pillersdorf cabinet The collapse of the 
federal idea and the definite triumph of the party of reaction in 
1852 led to his retirement from pohtics After the hberal con 
cessions of i860 and 1861 however he became a life member of 
the Austrian senate His views met with small support from the ^ 
assembly and with the exception of a short period after the decree 
of September 1871 by which the emperor raised hopes for Bo 
hemian self government he ceased to appear in the senate from 
1861 onwards 

In the Bohemian Landtag he became the acknowledged leader 
of the nationalist federal party He sought the establishment of 
a Czech kingdom which should include Bohemia Moravia and 
Silesu and in his zeal for Czech autonomy he even entered into 
an alliance with the Conservative nobility and with the extreme 
Catholics He attended the Panslavist congress at Moscow in 
1S67 He died at Prague on May 26 1876 
Among his more important smaller historical works are Wurdtgung 
der alien bokmmhen Geschtchtschr ether (Prague 1830) dealing with 
authors many of whose works were then inaccessible to Czech stu 
dents Afchiv cesky (6 vols Prague 1840-72) Urkundhche Bettrage 
zur Geschtekte des Hmsttenknegs (2 vols Prague 1872-74) Docu 
menta magistn Johanms Hus vttam docirtnam causatn zllus 
trmtm (Prague i86g) With Safank he wrote Anfange der hohmtschen 
Dwktkunst (Pressburg 1818) and Die altesten Denkmaler der boh 
muchen Sfracke (Prague 1S40) Three volumes of his Czech articles 
and essa>s were published as Radkost (3 vols Prague 1871-73) For 
accounts of Paiacky see an article by Samt Rene Taillandier in the 
Revue des deux mondes (April 1S35) Count Lutzow Lectures on the 
Mtstonans of Bohemta (London 190$) 

FALAEO ASIATIC LANGUAGES The languages de 
ambed as Falaeo Asiatic are spoken in the extreme north east 
idf Sibena l^ukaghir, Chukchee Koryak Kamchatkan and 
^Gldyak T%ey contain features characteristic of many American 
I The phoneti^ Sysitta 1$ rich and is marked by a scheme 

U* 


of vocahe harmony by which the hree classes of 
strong and neutral are duly regulated In ordinary comersation 
the women do not use the pronunciation of the men 
matical processes are numerous Koryak has a ua 
relation between subject and predicate is conceived differentK m 
transitive and intransitive verbs Prefixes and suffixes 
merous number location size being thus indicated 1 he number 
are derived from manual concepts five being a hand md o bcmi, 
a man Higher numbers are composed with the word lor man 
and numbers hi her than 400 are called limit of know cc gt 
Chukchee and Horyak have borrowed some words from Kussim 
but possess the power to form new words for new ideas Knn 
chatkan has been much modified by Russian „ n , 

Bibliography — Bureau of Amencan Ethnology Bulletin u 

PALAEOBOTANY or VEGETABLE PALAEON 
TOLOGY, a branch of the science of botany is concerned vMth 
the study of plants which lived in past ages by means t>f thiit 
remains found as fossils in the rocks Fossil plants ma\ bt t( 
garded as the documents on which the history of the plmt i»^oiIcl 
IS founded A surprising amount is known about the form of fos 
sil plants from rocks as ancient as those of the OrdoMenn o 
Geology) and according to the latest estimates of geologu i! 
time about 500000000 years have since elapsed During tint 
time the constitution of the flora of the earth has been changmr 
continuously Starting with the fossils found in the older stdi 
mentary rocks and reviewing those of successively later founi 
tions it becomes apparent that each species genus or hrgt r s^s 
tematic grouping has three phases m its history its first ippt ir 
ance and development its period of maximum ibundintc md 
its dying out and final extinction As one would expect the fo%il 
found in the more recently formed rocks are most like the pi mts 
hvmg at the present day While on the one hand the evolution 
of some families of plants appears to be an exceedingly slow pio 
cess for even as fai back as the Ordovician there aie found dgae 
very similar m form to some of the living ones there iri on the 
other hand examples illustrating comparatively rapid < volution 
Although the Angiosperms (plants with flowers) appe ir lilt in 
geological time they have already become the dominant pi int s of 
to day A reference to the diagram below will show lint ihtn is 
evidence that the more highly specialised groups such as (ht 
Cycadales Bennettitales and Angiosperms have bttn evolved 1 itir 
than the comparatively simple types represented b) the Algae ind 
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Diagram representing duration and relative abundance of the 

VARIOUS GROUPS OF PLANTS AT DIFFERENT GEOLOGICAL PERIODS WITH 
THE AGES IN MILLIONS OF YEARS CALCULATED FROM RADIO ACTIVE 

MINERALS 


BryofAyta and that simphcity m structure is m general an indti 
of primitiveness This agrees m a general way with the theory that 
the more speciahsed and complex plants have been evolved from 
simpler forerunners It must be remembered however that al 
though Lycopods Cycads and Ginkgoales are represented a the 
present day flora the chances are that an investigator at a future 
period would find no trace of them among the fossil dtbns of the 
present age since they form such a small part of the vegetatan 
There is no reason to beheve that the present day flora pf the 
world has attamed a peripanent coi^titution, die gontnay, it 
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IS probably changing as rapidly if not more rapidly than at any 
part of its developmental history 

Earliest Land Plants — ^About the close of the Silurian period 
and the beginning of the Devonian land plants appear for the 
first time and all plant fossils found in earlier rocks than these 
have so far proved to be Algae It has been suggested that land 
plants may have arisen from sea weed ancestors which became 
established on the land and m the process of migration under 
went considerable changes — a theory which is not disproved by 
the fossil evidence By the Upper Devonian period land plants 
were in existence which in complexity of organization were little 
mferioi to the plants of to day there were forests of tall trees 
so that then the face of the earth with its mountains and forests 
must have appeared much as it does now It is from fossil plants 
that information has been gamed of the enormous fluctuations 
in chmate and changes in the distribution of land and sea that 
have succeeded one another in the history of the earth s surface 
It is a striking fact that rich perhaps tropical floras are found m 
the rocks of countries now in the frigid grip of polar conditions 
e g Greenland and Spitsbergen In the latter country the fact 
that coal is found m large quantities in Devonian Carboniferous 
Jurassic and Tertiary rocks is clear proof of vigorous vegetation 
in lands which at the present moment have a scanty mantle of 
small herbs in their more favoured valleys 

Conditions of Fossilization — Before the history of the 
various groups of the Plant World is considered the nature of 
plant fossils and the technique of palaeobotamcai investigation 
may be briefly explained Fossil plants are to be found m two 
forms incrustations and petrifactions The incrustations are the 
commonest type found and have been formed by plant fragments 
becoming embedded in the mud or silt of a lake or estuary As 
the sediment was changed in the course of ages into shale or 
sandstone rocks the plants became compressed by the vertical i 
stress of the overlying sediment and are finally found when the 
rock is spilt open in the form of a thin layer of black carbonaceous 
matter which gives silhouettes of the plants In many fossils 
this carbonaceous matter is similar to coal {qv) in composition 
and retains to a varying extent the outward form of the plant 
(Plate I fig 7) while the internal structure has mostly dis 
appeared It is possible to remove such a fossil from the rock 
and then the film may be translucent and some structure visible 
(Plate I fig 6 ) It may happen that in an incrustation the 
original cuticle of the plant and sometimes the spores are pre 
served and may be isolated by chemical treatment The petnfac 
tion is the most valuable type of fossil for investigation of the 
internal structure but is comparatively rare In the petrifaction 
the entire plant fragment has been converted into sohd rock 
mainly by a gradual substitution of mineral matter for the water 
which forms such a large proportion of most plant tissues before 
the plant was subjected to any considerable pressure by the sand 
and mud subsequently deposited over it The mineral substances 
reach the plant by a process of diffusion from the water contained 
in the sediment m which the plant is embedded The most 
perfectly preserved plants are those petrified in silica The 
Middle Devonian chert found in Aberdeenshire contains embedded 
in Its siliceous matrix fossil plants in which every cell wail is so 
dearly defined (Plate I fig 2) that the knowledge of their 
internal structure is practically complete The beds of silica of 
Permian age at Autun m France have also furnished some very 
perfectly preserved plants Sihcified wood is common m many 
geological formations and a considerable number of silicified 
Mesozoic plants is known 

Concretionary masses known as coal balls or bullions are 
found embedded m the coal of certain seams in Lancashire and 
Yorkshire sometimes in such abundance that further working of 
the seam is unprofitable These coal balls consist largely of cal 
cmm and magnesium carbonates and contain well preserved plant 
fragments they represent part of the vegetable matter of the 
seam which becanje petMfied before the rest became compressed 
to form the coal Similar concretions are found in the Belgian 
Dutch Westphahan and Silesian coal fields It 1$ from the study 
of the plajits m the coal b^Is from Lancashire and Yorksinre 


that Binney Williamson and recently Scott have been able to 
reveal so much about the structure of fossil plants of the Carbon 
iferous period The coal ball or other petrified mass may be cut 
into thin slices which are ground so thm and translucent that the 
cellular structure of the contained plants is made visible when 
viewed by transmitted light 

Form Genera — Specimens of fossil plants which are suffi 
ciently complete to show the connection between the different 
parts of the same plant for example between the leaves and stem 
or the cones and stem are very rare It is therefore usually con 
vement to constitute form genera to include the corresponding 
parts of a group of closely allied species Thus m the genus of 
fossil trees Leptdodendron the stems are included in the form 
genus Lepidodendron detached leaves ir^ Lepidophyllum and the 
cones m Lepidostrobns while the root bearing parts which are 
indistinguishable from those of an alhed genus Stgtllana are 
grouped with those of the latter genus m the form genus SUg 
mana 

PLANTS OF THE PALAEOZOIC PERIOD 

In this great division of Geological time the oldest rocks which 
contain evidence of contemporary plant life were laid down The 
various groups of plants present m the Palaeozoic will be treated in 
systematic order while the distribution and succession of the 
floras will be briefly dealt with at the end of this section The 
Glossopteris or Southern type of Carboniferous and Permian 
flora will be considered in the section on the Mesozoic Period 
Thallophyta Algae (Seaweeds etc ) — As a class the Algae 
are difiScult subjects to investigate in the form of fossils Except 
m the case of a few of the groups of this large division of the 
plant kingdom the plant body is soft consisting of a very large 
proportion of water and therefore offering a very small amount* 
of sohd matter for the making of a fossil In external form so 
many Algae are ahke they are often undifferentiated into stem 
and leaves t e thalloid and unless there is information available 
about their method of reproduction external form alone is of little 
value in determining their systematic position A great many 
supposed fossil algae have been described and named but it can 
often only be said about them that the outline of the mark they 

make on the rock sug^^ests the 
outline of the frond of a sea 
weed If none of the carbon 
aceous constituent of the plant 1 
left and no cellular structure pre 
served such a fossil is of no scien 
tific value Some purely physical 
causes such as the flow of a smgli 
trickle of water over a mud sur 
face can produce shapes like 
branching fronds and it has been 
shown fairly conclusively that 
certain marks which at one time 
were supposed to represent Algae 
in some early rocks are no more 
or less than the tracks of worms 
or some other animals in the mud 
which was finally consolidated to 
^ ^ ^ ^ form the rock Where organic 

T N Q p residue is present and there is 

Fig I — SOME algai. constitu evidence that the structure is 
ENTS OF COAL AND BITUMINOUS really of Vegetable origin fur 

ther information cannot be got 
without cellular structure as a guide as there are other plants 
beside algae which have a thalloid form e g some Liverworts 
The Schtzophyceae were present in all probability as early as 
the Cambrian Marpoha spssa one of several thalloid and fila 
mentous types found m Middle Cambrian rocks m British Colum 
bia shows structure which indicates that what appear to be branch 
ing filaments are really compound consisting of several cellular 
filaments united m a sheath The cells of the filaments are ex 
ceedmgly small These features are also exhibited by the living 
gmus Scktzotkm of the Schizophyceae^ Archamthnx osalkton 
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f0rmis discovered by Kidston and Lang in the Middle Devonian 
chert of Aberdeenshire is an Alga consisting of cellular filaments 
which are so like those of some living Schizophyceae that there 
IS no doubt of its systematic position in that group Packytheca 
a small spherical algal colony built up of filaments of a similar 
type IS a characteristic fossil of the Silurian and Devonian and 
appears to be related to the Schizophyceae 
The Chlorophvceae (Green Algae) are not certainly known as 
fossils but It seems probable that they may have existed in the 
Palaeozoic A considerable deposit of a combustible material is 
known m Silurian rocks to the east of the Baltic This deposit 
(Kuckersite) consists of a fossil alga Gloeocapsomorpha (fig i 
C ) The affinities of this plant are doubtful but it may well be a 
green A1 a It has been shown that many bituminous shales and 
cinnel coals are mainly formed of a deposit of small algal colonies 
Pila and Remschta (fig i A and B) form the mam algal constit 
uent of many shales and coals of Carboniferous and Permian 
age The building up of combustible deposits of a similar nature 
IS taking place at the present day a green alga Botryococcus 
coorongiana almost identical in the form of its cell colonies 
with RemscJm forms masses of tough bituminous matter on the 
shores of certain South Australian lagoons While alive these algae 
store up oil m their cells and it is this oil which on the death of 
the organism permeates the whole mass and gives the bituminous 
properties to this coorongite and presumably also to the fossil 
deposits built up of algae with a similar cellular structure such 
'iS Reznschta The existing families of the Codiaceae and Dasy 
cladaceae are represented as far back as the OrdPvician and pro 
vide us with the longest and perhaps most complete histoncal 
record of any living group of plants In several of the genera of 
both families a thick calcareous deposit accumulates on. the out 
side of the cell wall and it is m virtue of this deposit that they 
have been preserved and that some are important constitutents 
of limestones formed during various geological periods Dmor 
phostphon Pala^oporella and Cyclocrtzms are some of the 
OrdoMCian genera Dzmorphosiphon is remarkably like the living 
genus Codtum but differs m having a secretion of hme on its 
surface 

Charophyta (Stoneworts) — ^There is evidence of the presence 
of plants allied to the stoneworts in the Devonian Palmomtella 
from the Aberdeenshire chert With its whorled branch segments 
Is very like a small NtUlla 

Fnnii (Moulds etc ) -^Abundant remains of fungal filaments 
and resting spores have been found in the Aberdeenshire chert 
and establish the presence of Phycomcycetous fungi in the Middle 
Devonian Some of the filaments have numerous septations which 
Kidston and Lang have suggested may indicate the presence of 
higher fungi {Eumycetes) as well There are several records of 
Phycomycetes from the Carboniferous and Permian while F E 
Weiss has demonstrated the presence m a coal bail of toots be 
longing to some gymnosperm infected with fungal hyphae The 
distribution of the fungus in the tissues suggests that here is an 
ex;ample of the symbiotic relationship of fungus to higher plants 
which IS known as mycorrhiza 

Btcterm -—A number of supposed fossil bacteria have been de 
scribed from Palaeozoic rocks but they are of practically no 
scientific value It is however practically certain that bacteria 
e»sted because petrified plant remains are found which show 
clear evidence of decay and ho traces of fungi are visible 
TMiophyM of Vnmrtom SystefftdUo Posttton Ntmatophyton 
In the Silurian and Devonian m several parts of the world frag 
tont^ of a large plant are found the whole bulk of which was 
built up of loosely packed tubes the larger running parallel to the 
while finer ones are found forming an inter lacing system 
teiWeen them In one specimen iti which the outer surface is 
p^erved there is a narrow zone where the tubes turn outwards 
meet the surface at right angles thm type of construction 
II tytieally nlgal but the size of the fosafis some of Which reach 
of three fOtet *ow that they are ^uite unlike any 
ga from the Upper Devomsfi of America 

( tap Of the btgwtei of What must have tieOn a thattoid 
been foutid forked iM rOW$ of Isolated 




tetrads of spores are found embedded in the ti'^ue m tach bi mtn 
The resistant nature of the spores suggests that thc> m i> ia\t 
been cutimsed hke those of the Pteridophyia ^ j 

are also found m the lower Devonian plant Pari a the piiddoik 
spawn of the Forfarshire quarrymen ’^hich consists of sriiill 
circular thalli mth small rounded masses of spoies tmbedciu! m 

Bryophyta — Mosses and liverworts are found in almost 
type of veo'etation at the present day and it is suipiismg hU 

they are so rare in tin to sil 
state On striictuni grounds thL\ 
must be con idiitd i rdilnth 
pnmitne and simple t\pi ol 
plant Sucnl to sii Inuwoiis 
are knoi^n from the I ppii ( ii 
boniferous of rn^^lmd lit inti 
ates Kid’itom is i vti> iiull 
plant (fig h) With t\NO pii il 
lei rows of ki\is one on u hti 
sidcof a relative h stout ixis ini 
two rows of sm die i i tk hkt 
leaves along tlu siniiu ot ih 
axis Ini? n lUstt iiiu md 
H Langn the phnt is ihdltncl 
consisting of a ubiionshiiHd 
body which forUd lepe itnlK In 
E met ginouk^ i struni ot eon 
ducting ceils is present il mp dn 
middle of thttiullon! Iwth of tin 
plant AH these In em oil jppt ir 
to be most close H re lute I ta 
the anacro^ynoiis livti worts imi 
compare dosdv wuh sonit 
of the living ones m ihur \e m 1 1 
tive structure Ik re n no cvi 
dence of the prt HUM « of ieroi^s 
nous ImrviortH Smdl hoofs 
have spirally arranged leaves preserved is incrusf itmnH Mns i s 
polytnehaems and a very small petrified stem whith h is ib mp 
tive hairs with oblique cross wails M Berinmdi hnt bun tomid 
in Upper Carboniferous rocks in I ranee dtmon^tnfmg t iirh < on 
clusively the existence of mosses at that period 
Pteridophyta Among the sevtril \tr\ inuim 

pletely known plants of the Lower Devonnn Psiiopiniou pnm * p% 
may be cited as representing one of an important group ol plants 
which have certain primitive attributes The Mime wth given to 
some Specimens from Canada by Sir J W Dawson tmm ihm 
half a century ago Owing to the discoverv of large m uses of 
silica containing petrified plants in beds of Middle Divoiiun age 
m Aberdeenshire Kidston and Lang have been able to reton 
struct almost m their entirety some plants which are tlostly 
related to Dawsons Pstlophytou pftneops Ihe plants irf fouiici 
petrified m their position of growth and five species groupci in 
three genera have been distinguished which with PMhpkytan con 
stittite the Psilophytales One of them Rhynm Gw}mm ImgkMm 
(fig 3 B) a small plant with cyMndncal shoots about 8 in m 
height IS remarkable for having no leaves or roots Tlii lower 
parts of the shoots were horizontal and were fiiriMsIied with B®all 
tufts of absorptive hairs on the under surface while the preieniC 
of stomata on the vertical parts bears witness to their IsAViiii 
been aerial and green Another species Rkym m§i$r wis a 
sligMly larger plant but both species of Rkyma mut htvt bftMi 
much alike m appearance Sporangia are foimd on the tips of 
some of the aerial branches containmg numeroos sports (FI I 
2 ) which Were produced in tetrads as in other Ftendophftt 

The internal structure of thb shoot 11 simple ( 1 ) 

strand of (wood) m the centre wwonniltd fey i 
phloem (bast) constituted the vasoilftt cyteder m 

jnaer ^oae of thm waUed c^s Wfe kiM ilr 

Ifld to ttafftf 3Mie, two osj thttt ^ 

too,el«tigatfcd at toga to WM** 


Fig 2 — CARBONIFEROUS LIVER 
WORTS 
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sjsts of a single layer of smaller slightly thicker walled cells and 
had a well developed cuticle The stomata are infrequent and 
each consists of two simple guard ceils surrounding a pore Small 
adventitious branches are found attached to some of the shoots 
and as there is no vascular connection between the adventitious 
branch and the shoot it is probable that these branches were 
easily detached and served to propagate the plant vegetatively 

Eornea Ligmeri a plant of sum 
lar dimensions and habit has 
tuberous swellings at the base of 
the shoots The differentiation of 
vascular tissue which forms a 
cylindrical strand m the stem 
only extends for a short distance 
into the swollen base whose un 
der surface bore absorptive hairs 
The sporangia differ from those 
of Rhyma in having a sterile col 
umn of tissue extending from the 
base up into the midst of thespor 
angium This column has been 
compared with the columella 
found in the capsules of the Liver 
worts and Mosses In both Rhy 
nia and Eornea the sporangia 
look something like swollen 
Fjg 3 — TYPES OF LANDPLANT branch tips and in Eornea 
FROM THE DEVONIAN OF SCOTLAND branched Sporangia are known 
A ASTEROXYLON B RHYNiA Asteroxyloii Mackst (fig 3 A) a 

more complex plant had smooth horizontal stems with small root 
lik^ branches true roots are absent just as m Rhyma and Eornea 
the aerial shoots are erect and densely clothed with small scale like 
leaves The stele contains a fluted column of xylem which appears 
m section like a multi rayed star Small strands of tracheids con 
nected with the stele pass out towards each leaf but stop short 
before entering the base of the leaf which had no vascular tissue 
In Thursophyton a probably closely allied plant from the Middle 
Devonian the leaves are small and spine like and vary consider 
ably m size These facts suggest that m plants of the small leaved 
type such as the lycopods the leaves may be the homologues of 
spines or m other words the small leaf of the lycopod may have 
evolved from a small spine or emergence of the shoot by a gradual 
process of vasculansation an early stage in the process being 
represented by the condition found in As^eroxylon where the 
vasculansation has not yet extended from the shoot into the leaf 
itself The sporangia of Asteroxylon were borne m all probability 
on small smooth branches Another species of Asteroxylon has 
been found in Germany which has leafless upper branches com 
paring therefore with the supposed fertile branches of the Scot 
tish plant Nothing is known about the sexual generation of these 
Devonian plants A consideration of the Psiiophytales as a group 
suggests that they may represent m the Asieroxylon type with its 
small leaves the fore runners of the Lycopods The branching 
shoot of Rhyma with its terminal sporangia suggests that the 
large megaphyllous fern frond with sporangia on its edges may 
have originated from such a branching shoot The column of 
tissue in the sporangium of Eornea suggests comparison with the 
columella of the moss or liverwort The living group the 
Psilotales which compare with Rhynn in being rootless and 
sometimes almost leafless but which differ considerably in the 
position of the sporangia on the plant may also be related 
Finally in the absence of differentiation into stem and leaves 
the plant body of Rhyma with its simple thalloid form calls at 
tention to the suggestion put forward by more than one wnter 
that land plants are descended from algal ancestors It has been 
remarked that the sporangia in the vascular plants correspond 
morphologically to the branches of the algal thallus which bear the 
reproductive organs (eg the stichidia m the red seaweeds) 
This IS interesting in view of the resemblance betwe^ ^orangia 
and branch tips already r^fetred to m B$rm 0 and to the 
of the fertile branches in Sporocorpm the tbal 

lophyte in whoh the Ups bear isolated tetradfe of 
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was clearly in Devonian times a group of plants in existence in 
which there was a combination of thallophyte and pteridophyte 
characters and as Kidston and Lang point out the facts are 
consistent with the Rhymaceae finding their place near the 
beginning of a current of change from an Alga like type of plant 
to the t3rpe of the simpler Vascular Cryptogams 
Afhculatales — ^This large group of the Pteridophyta includes 
the Proto articulatmeae Sphenophylhneae and the Eqmsetineae 
The first is represented m the Middle De 
vonian of Germany by Calamophyton 
pnmaevnm (fig 4) a plant recently de 
|J scribed by krausel and Wey land The stems 

W are jointed and have small bifid leaves at 
H tached at the nodes The sporangia are 
1 1^ borne in pairs ofi modified leaves which 
I W compare closely therefore with the spor 
I I an^^iophores of the Eqmsetineae Eyema 
of the same age has small deeply deft 
leaves and m vegetative features re 
semble the Sphenophylhneae The fertile 
leaves are forked and two or three sporan 
gia are borne on the ends of each division 
Sphenophylhneae — Sphenophyllum a 
genus common m the Carboniferous 
ranges from the Upper Devonian to the 
Tnassic The plant grew m the form of a 
slender shrub which may ha\e supported 
■A R T I c u L ATE jts branches by scrambling over other 
plants The stems are jointed with whorls 
of small wedge shaped leaves which are 
often deeply dissected (PI I fig 8) The 
leaves of one whorl he immediately above 
those of the whorl below and are usu 
ally m multiples of three This arrangement is related to the 
structure of the stele which is triangular m section and has a 
central column of xylem at the nodes two vascular strands pass 
out from each corner to supply the leaves The stems and roots 
have a considerable amount of secondary vascular tissue While 
not much variation is shown m the vegetative parts of the known 
species of Sphenophyllum there is considerable variety m their 
cones In Sphe?wpkyUum Dawsom the cones are several inches 
long and at least half an inch thick They are built up of whorls 

of leaf like bracts and those of 
each whorl are coherent laterally 
for half their length from the 
base so that each whorl forms a 
cup (fig 5) The whorls of 
bracts overlap so that the cone*ls 
covered on the outside by then 
overlapping tips The sporangia 
are twice as numerous as the 
bracts and are attached by nar 
row stalks (sporangiophores) to 
the upper surface of the sheath of 
bracts close to the axis of the 
cone The sporangiophores are 
not aU of the same length so that 
the sporangia had the appearance 
of being arranged m more than 
one whorl in each cup In 
Powmmtes a cone belonging to 
some closely related plant the 
sporangiophores had a bract hke 
^pansion at the end and each 
bore two sporangia This arrangement suggests that bracts and 
sporangiophores may be equivalent structures and that the cone 
of Spkemphylhm may be regarded as being built up of a senes 
of bi lobed leaves tite ventral lobes being fertile the daisat 
assumed the form of subtending bracts In $ ferA this theory 
receives support as dorpl and ventral lobes reveal their equiva 
lence by both hemg ^fetile to other Species thete%e no 
hedes female wes alternate with 
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bearing sterile leaves This hypothetical bi lobed leaf may also 
be distinguished m Cheirostrobus a very complicated cone of 
Lower Carboniferous age Here the leaf is divided into three 
dorsal sterile and three ventral fertile segments Each fertile 
segment bears four sporangia and in construction is exceedingly 
like the sporangiophore of the Equisetineae and it is possible that 
Chetrostrohus is a representative of the stock from which the 
Sphenophyllmeae and Equisetineae have both sprung 
Eqmsetineae — The fossil Equisetineae were at their zemth in 
Carboniferous times m place of the small herbaceous Eqmsetum 
(horse tail) of to day there were gigantic trees some with a girth 
of three metres and a hei ht of 6o metres forming a conspicuous 
feature m some aspects of the vegetation Calamttes the best 
known genus had the same habit as the horse tail with jointed 
stem and small leaves but differed m its much greater size The 
internal structure of the stems roots and leaves is in many 
respects like that of Eqmsetum only there is secondary thickening 
in the stems and roots The leaves usually small linear or lance 
shaped are often united near the base to form a sheath round the 
stem Like Eqmsetum the stems are hollow with a large central 
cavity Casts of these cavities in sandstone are frequently found 
showing longitudinal grooves representing the courses of the 
primary woody strands which projected into the pith cavity 
There is a constriction on the cast at each node and the grooves 
of one internode alternate with those on the mteinode above and 
below Two main types of calamite foliage are known Astero 
pkylhtes and Annular la in the former the leaves are long and 
awl shaped and quite separate In Annularta the leaves are usually 
more paddle shaped terminating in a small sharp point The 
single vein which passes out into this point had m some species 
a swelling near the tip of the leaf suggesting the presence of a 
water gland In another type of Annulana the margins of the leaf 
were mrolled and bore a fringe of hairs which probably sheltered 
the stomatal surface of the leaf The cones exhibit a considerable 
range m form indicating that several families and genera may be 
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Fig 6 EqUISETALEAN CONES SHOWING LONGITUDINAL SECTIONS OF 
(A) AiCHAEOCALAMITES (B) PALAEOSTACHYA (C) CALAMOSTACHYS 

included in Calamttes In Cahmostachys the cones were terminal 
on the branches and the axis of the cone bore whorls of peltate 
spojrangiophores similar to those of Eqmsetum but alternatmg 
with whorls of sterile bracts (% 6 C) The sporangiophores are 
in superposed whorls while the bracts of one whorl alternate With 
those above an^ below Each sporangiophore bears four sporangia 
in which the spores are found sotnetimes arranged in tetrad^ In 
some species sporeS* !h the cone are all of the same size but 


other species are heterosporous some sporangia having large num 
bers of small spores while others in the same cone hid a smaller 
number of large spores In Palaeostachya (fig 6 B) the spo 
rangiophores unlike those of Calamostachys are attached in the 
axiie of the bracts which subtend them In Archaeo calamttes a 



Fig 7 —RECONSTRUCTION OF A LEPiDODENDRON SHOWING THE &TI 
MARIAN BASE TRUNK LEAVES AND CONES 


nodes pass straight through and do not alttriiati it the iiodis 
The cones (fig 6 A) are very like those of Fqumium but nt 
long and constricted at intervals where forked lta\es were lit iihtd 
so that they resemble a branch in which the mtirnodts irt 
covered with sporangiophores Although the prestnet of hetiro 
spory and secondary thickening are probably stages in tin dirtition 
of a gymnospermous type the Equisetineae must be ionsidercd is 
essentially Ftendophyta 

Lycopodtales (Club Moss allies )— The lycopods ire t}pH illy 
small leaved plants There are three living genera Siiat^mdk 
Isoetes and Lycopodium interesting m view of their rtlalioii to 
the Palaeozoic members of the group the first two are ligul iti 
and the second has secondary thickening m its rootstock in these 
respects companng with the majority of the fossils Tht li\ing 
forms must be regarded as the remnant of a once important 
group they are all herbs whereas the fossils were almost all tries 

(a) Ligulateae Leptdodendron (fig 7) which may be taken is 
the type of the group is of extended geological range while 
Protolepidodendron a very doubtfully related phnt b ot Middle. 
Devonian age Leptdodendron itself ranges from the Upper Devo 
man to the Permian The trunk reached a height of over 1x4 fl 
while above that the crown of forking branches rose for a further 
20 ft The lance shaped leaves are ufflally from one to four 
inches m length but sometimes reached tie len|th of & yard they 
were shed when the part of the plant beaitai them wtched a 
certain age leaving a scar on the i^rsistent leaf base (fig S and 
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PI I fig 7) The ligule a small secretory scale is situated m a pit 
on the leaf base just above the point of attachment of the leaf 
The leaf bases are diamond shaped in outhne and are very regu 
larly arrano’ed on the surface of the stem The leaves have a 
single median vein and the ventilating tissue of the leaf was 
connected with that of the stem by two strips of a similar issue 
tftrmed panchnos which have left the two small marks one on each 
side of the vascular strand on the leaf scar (fig 8) There were 

deciduous side branches arranged 
in two vertical rows on each side 
of the trunk or mam branches 
when these became detached 
they left a characteristic scar 
In other species there were nu 
merous vertical rows of these de 
ciduous branches and while it is 
possible that these branches may 
have borne the cones m yet 
other species the cones are known 
to have been placed on the 
ends of the ordinary foliage twigs 
(fig 7) The stems and 
branches were traversed by a 
cylmdncal column of primaiy 
xylem in some species solid but in others with a parenchymatous 
core The protoxylems are situated on the outer surface of this 
column and from them the small vascular strands to the leaves 
passed out through the external tissues In most species secondary 
wood was formed round the primary External to the wood was 
a tissue corresponding to the phloem surrounded by the inner and 
outer cortex the former a lacunar ventilating tissue while the 
latter had a cambial zone near its outer limit which gave nse to 
corky tissue A thin layer of the cortex outside the corky tissue 
afforded a foundation for the attachment of the persistent leaf 
bases and became fissured later by the expansion due to the sec 
ondary growth within The cones were m general construction 
hke those of Selaginella only much larger and as in the hvmg 
genus each sporophyii bore a ligule on its upper surface close to 
the abaxial face of the sporangium In Lepidostrobus cones which 
belong to vanous species of Lepidodendron each sporophyii con 
sists of a stalk bearing on its upper surface a radially elongated 
sporangium with the ligule placed in a pit just beyond The stalk 
terminated in an upturned blade Some cones are heterosporous 


Fig 8 — k LEAF CUSHION FROM 
THE SURFACE OF A TRUNK OF A 
LEPIDODENDRON 


L 



K 

|#|f Storansium 

||m . )] 

# I m ^ SPORORHYLL 




\iocc« 





M K t N < ) 

Fig 9 —LEPIDODENDRON SECTION OF HETEROSPOROUS CONE 


the upper sporophylls bearing micro sporangia while those at the 
base of the cone bear mega sporangia (fig 9) 

Each megasporangium contained 8-16 megaspores Other 
spores are known which bear only microsporangia or only mega 
sporangia It is also possible that such species bore the two kmds 
of cones on separate trees Megaspores have been found with the 
prothaHus and archegoma preserved their reproduction must 
have been similar to that of SelagtneUa and it is probable that the 
spermatozoids which fejjtihsed the ova in the archegoma were 
liberated from microspores which became entangled m the spinous 
processes found on the outsides of the megaspores The chances 
of megaspores and microspores becoming asso^ated in this way 


were largely augmented by the enormous number of microspores 
produced m each microsporangium Some coals of Carboniferous 
age consist very largely of compressed Lycopod spores In Leptdo 
carpon (fig 10 B) another type of cone only one megaspore is 
present in the mature sporangium and an integument formed from 
an outgrowth from the sides of the sporophyii stalk invested the 
sporangium except for a narrow opemng along the top In 



Fig 10 — SEED LIKE ORGANS OF SOME FOSSIL LYCOPODS 
A Mi d m I fl t d I sect on f sp rophyJ! B Lepid p trans 
erse e tio f p r phyll 


Miadesima (fig 10 A) the fructification of a herbaceous Lycopod 
of Carboniferous age the integument is prolonged in the form 
of a sheath beyond the top of the sporangium A fairly close 
comparison may be made between these two fossils and true seeds 
m both fossils however the sporophyii broke away from the 
parent plant with the sporangium before fertilisation took place or 
pos ibly even before microspores were deposited on it unhke 
a true seed in winch an embryo is usually developed before the 
seed is hberated from the parent plant Among other Carbomf 
erous lycopods Stgillana occupies an important position Stgtl 
lana had a large trunk with persistent leaf bases placed either hke 
those in Lepidodendron or else m vertical lows It is probalfie 
that many Stgillanae were unbranched except for small lateral 
cone bearing twigs and the tall trunks with the tufts of leaves at 
the tops must have presented a peculiar appearance Stgtllana 
was heterosporous and the distribution of the two kmds of spores 
m the cones was probably the same as m Lepidodendron In 
Mazocarpon a sigillanan cone the sporophylls were curiously 
constructed the wall of the sporangium had a curved plate pro 
jecting from its distal end and there is no integument A large 
mass of sterile tissue is present inside and attached to the base 
of the sporangium and megaspores up to the number of eight were 
arranged m a single layer between this sterile tissue and the wail 
of the sporangium Vascular tissue is present in the centre of the 
sterile tissue and it connects up with the vascular strand m the 
spKirophyll The megaspores are concave on the side next to the 
sterile tissue and archegoma are present in the prothallus m each 
spore opposite to the place at which the spore broke open The 
megaspores when dispersed broke away part of the overlying 
sporangium wall Lepidodendron and Stpllarm are sometimes 
found attached to their root bearing parts which receive the name 
Stfgftwna The base of each Lepdodendron or StgtUarm consisted 
of four mam downwardly directed branches which spread out and 
forked equally and repeatedly (fig 7) These branching systems 
are often found penetrating the barren sandstone 8r shale under 
neath the seams of cbal and offer certain tipdence that the coal has 
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been fo med m the actual place of growth of the trees from vhose 
lemains it has been formed The surfaces ot these underground 
branches are covered with roots which penetrated the surrounding 
soil The morphology of these root bearing structures is not yet 
fully elucida ed internally they are constructed more like stems 
than roots and the true roots which are attached to them are only 
very slightly endogenous The whole branching root bearing 
system may be closely compared with the root stock of the living 
Isoetes in which there is a peculiar ype of secondary thickening 
and which bears roots very similar in structure to those of Shg 
mana 

{b) Ehgulatae This group of lycopods of which Lycopodium 
IS the type are not so well represented as fossils Spencentes of 
Carboniferous age is the only certain eligulate Ly copod known in 
the Palaeozoic but it is possible that Cyclostigma a Devonian 
genus IS eligulate for no one has yet been able to show that a 
iigule IS present although poor preservation might account for 
that 

Ftkcales (Ferns) — One of the striking features of the assem 
blage of plants found m the Carboniferous rocks is the frequency 
of fragments of fern like plants Up to the end of the 19th cen 
tury these were all considered to be true ferns since then how 
e\ er evidence has been accumulating to show that many of them 
belong to a higher group of plants and our present 1 nowled^-e of 
these fossils indicates that the majority of these femhke fronds 
belong to an extinct group the pteridosperms plants which pro 
duced seeds and which cannot therefore be classed with the ferns 
in addition to seeds the pteridosperms had microsporanma which 
contained niicrospoies the equivalents to the pollen grams m the 
flowering plants These microsporangia bearm fronds unless 
their relation to the rest of the plant is established may easily be 
taken for fertile fcin fronds No known pteiidosperms had 
microsporangu bearing the specialised group or band of cells 
called the annulus which is part of the dehiscence mechanism of 
most fern sporangia so that fronds found with annulate spo 
rangia are almost certainl> fronds of ferns On the other hand 
fertile fronds with ex annulate porangn are known which are 
also certainly feins but here it may be due to the difficulty of 
detecting the annulus where the plant is preserved in the form of 
an incrustation and the sporangia ire very small The best known 
Palaeozoic ferns are preseived in the form of petnflea ions Un 
Ike the Equis tales and L>copodiales the formation of secondary 
tissues was as of laie occurrence m fossil ferns as among the liv 
mg and no certain examples of heterosporous ferns are known from 
the Palaeozoic The Botryopteiidaceae fall into two groups (a) 
Zygopterideae This family contans over a dozen genera and one 
of them A^teroptens was found in Upper Devonian rocks m the 
S ate of New York while Anky 
roptens the best known genus is 
represented by both Caibomfer 
ous and Permian species Anky 
foptens Gmyi from the Lower 
Coal Measures of England had 
stems about cm m diameter and 
of considerable length in fact 
It was probably a climber Large 
fronds were attached at fairly 
wide intervals and their petioles 
or stalks must have nearly 
equalled the stem in thickness 
They were arranged in spiral se 
nes on the stem and a short cyhn 
dncal branch was present m the 
a»l of each leaf It is possible that the axillary branch is just the 
TOSller of the two branches of a forking of the stem effected 
dose above the point of attachment of a leaf The section of the 
cqal hah shown in Plate I flg 4 contains a stem ept transversely 
of the stele (vascular cylinder) appears as a small dark 
i^TOw rayed star which consists of a mixture of parenchymatous 
and trachf^ds^ while surroundm^ this are the large tracheids 
of thf perijpl]# whose outer hunt retains th^ atar shaped 

surrounding the xyiom was produoed 
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Fig 12 — GERMINATING SPOR S O 
STAUROPTERIS (MAGNIFIED) 


b} the decay of the phloem and the wide zone of tissue occupying 
the greater part of the section is the cortex The vascular struc 
ture of the leat stalk is peculiar the xyiem is m the form of a 
doubly grooved strand v/hich appears like a double anchoi in 
section (henre the name of the genus) Th leaflets were given 
off alternately on each side of the petiole In some zy^^opterids 
these leaflets were forked at their bases so hat the petiole appa*^ 
ently bears four rov\s of leaflets and has a bushy nabit The 

sporangia m some of the geneia 
eg Etaptens (fig ii) have a 
muitisenate annulus and are 
comparatively laige they were 
orouped m small bunches on the 
smaller divisions of the fiond In 
Stauroptens the stalk or lachis 
of the frond had four distinct 
rows of secondary stalks or 
rachises and each of these bore 
four rows of tertiary rachises 
Ail the rachises are cylindrical and were presumably green as they 
have well developed photo synthetic tissue Each frond thus con 
sisted of a bush of small green twig like div sions The sporangia 
of Stauroptens had *10 annulus but germinating spores have been 
found (fig I ) and the pieliminary stages in prothallus formation 
is so essentially fern like that there is no doubt that Stanroptem 
IS a fern and not the pollen bearing part ot a Ptendosptrm for 
pollen grams would behave differently on germination 
(b) Botryoptendeae — Botryoptens cylmdnea has a long thin 
stem 2-5cm in diameter bearing leaves at wide intervals and 
branchin«y dichotomously but other plants belonging, to the sami 
family show considerable differences in habit There is i sin'^oie 
stele consisting of a solid strand of tracheids with the bnnlkr 
and first differentiated elements in the centre Tht pcUoIt is at 
its base very hke the stem in structure The sporangu differed 
from those of the Zygoptendeae in being small and ptar shipcci 
with a muitisenate annulus on one side only The other mtinbtrs 
of the group have a more complex structure The smiilariiv in 
structure between the petiole and the stem of Botryopiins 
cyhndnca is a primitive character and fits m with the suggt tion 
that the large type of leaf or frond is derived from a subordinated 
lateral branch of the shoot The Botryoptendeae is a group show 
several points of comparison with the living Osmundacue rtpre 
sentatives of which family are found in the Peimian It is also 
possible that the Ophioglossaceae have descended from the s inie 
stock 


Osmuitdaceae — Petrified stems from the Permian are known 
which give satisfactory proof of the existence of plants closely 
agreeing in many anatomical details with Osmmtda (royal fern) 
In Thamnoptens the woody cylinder was solid but the central put 
was like that in the Zygoptendeae made up of parenchyma and 
small tiacheids There is evidence to be drawn from closely re 
lated fossils that the type of stele found m Osmunda has been 
derived in the course of descent from a solid stek such as thil 
found in Bottyoptens Zygoptens and TImmnoptens suggesting 
intermediate steps in the process Like Osmunda these Permi in 
fore runners had short stems with densely crowded fronds and 
adventitious roots Fructifications of Palaeozoic Osmundactae 
have not yet been recognized with certainty but Dtscopiem an 
Upper Carboniferous form has perhaps some claim to recognition 
M aratUaceae — ^Petrified stems have been ^ound which in struc 
ture are so very like those of the Marattiaceae that many hot 
amsts are inclined to regard them a$ proof of the existence of 
that group in the Palaeozoic Psarontus a form genus of tree 
ferns ranges from the base of the Upper Carboniferous upwards 
and IS quite common in the Permian The stem has a complex 
vascular system a polycylic dictyostele except in PsatOfuus 
the Carboniferous species which has a colenostek In 
these respects a close comparison is possible With the hvmf 
Marattiaceae In some species of FsBrmm the fronds wem 
attached alternately on opposite sides o1 the tree m that ihm 
were two vertical rows In others there were voiIkiA 

^ many f f roii4$ Blight Ite at i h^ 
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height from the ground There was no secondary thickening but 
the stems were buttressed by a considerable development of ad 
ventitious roots forming a fibrous investment round them and 
giving them considerable rigidity Several types of fertile fronds 
of Carboniferous plants are known which though probably for 
the most part Pteridosperms are fern like and bear microsporangia 
gioupea in synangia somewhat hke those of livng Marattiaceous 
ferns Asterotheca has large muitipinnate fronds which m the 
sterile condition would be grouped m the form genus Pecoptens 
The sporangia are united in synangia (fig lo A and A ) which 
are attached to small protuberances on the surface of the frond 
In Scolecoptens the synangium has a short stalk with a central 
vascular strand In the closely allied Acttheca the synangium 
has no stalk hut a vascular strand is present in the central column 
of tissue round which the sporangia are joined and each sporan 
gium terminate m a sharp bristle In Ptychocarptis the sporangia 
are more intimately united and not so pointed Danaeztes an Upper 
Carboniferous type has long linear synangia very like those of the 
living Danaea with two rows of about lo closely packed sporangia 
each of which opened by a terminal pore In view of the fact 
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Fig 13 — SPORANGIA of some carboniferous ferns and pteri 

OOSPERMS 


that some fructifications known to belong to Pteridosperms were 
in the form of synangia it is as yet uncertain whether most of 
the plants included in Asterotheca Scokcopterts etc are ferns 
or pteridosperms The evidence for the existence of Marattiaceae 
in the Palaeozoic rests pnmanly on the Marattiaceous structure 
of the Psaromus stems 

Sohtmmcme The sporangia of Smftmbergza (fig i$ C) an 
Upper Orbomfetous genus hke those of the living Sdnmea have 
m apical group of thick wajled cells constituting aii annulus An 
apparently closely alhed mum Mukm of Jurassic age utouid seem 
to form a hnk between Smftmbergm and Sckm$ as regards fte 
ip»angW structure 

The evidence fer the pmsenceof 


in the Palaeozoic is also slight Okgocarpia an Upper Carbon 
iferous fern shows m the form and grouping of sporangia close 
resemblance to the living Cletchenta The fact that the annulus is 
sometimes formed of more than one series of cells led Eadston to 
doubt its relationship to the Gieicheniaceae but sporangia are 
sometimes found with more than one senes in Glezchenm so that 
thi objection is not completely justified Ckansttheca from the 



Fig 14 — ANEUROPHYTON ONE OF THE MOST ANCIENT FRONDS KNOWN 
FROM THE MIDDLE DEVONIAN OF GERMANY 


Chansi district in China also of Upper Carboniferous age has as 
many as 20 sporangia in each group or soius It is not until the 
early part of the Mesozoic that undoubted Gieicheniaceae are 
encountered 

Pteridosperms — K considerable number of fossils are known 
which have in their vegetative structure such similaiity to the 
Ferns and indeed may well have evolved from an ancestral group 
of Ferns by developing m the course of their history an advanced 
type of heterospory m which seeds (t e mtcgumented megaspo 
rangia) were produced and pollination or the provision of pollen 
grams (microspores) to the seed took place before the seed was 
liberated from the parent plant No Pteridosperms have survived 
to the present day they were apparently extinct by the middle 
of the Jurassic period Eospermatoptens a plant rather hke a 
tree fern m habit with large fronds consisting of finely divided 
rachises and practically no lamina has been found m the Upper 
De\ Oman rocks of New York with seed like bodies attached to 
Its fronds Eostmella racemosa a Middle Devoman fossil from 



FTi w mti mm m ransa ti ns of the rgyal eociety 

Fig IS ---DIAGRAMMATIC RECONSTRUCTION OF THE STEM OF LYGINOP 

TERIS 


Scotland consisting of branching linear stalks bore on short lateral 
branches oval bodies which though certamly sporangia might coti 
ceivably be seeds while fronds called Amurophyton (fig 14) have 
been found m the Middle Devoman of Gennany closely resem 
bhng the frauds of Eospematoptms so that there is a certain 
amount of arcumstantik evidence for the presence of Kendo- 
spOTTS as early as the Middle Bevohiaa Jn the Dower Carbon 
iferous Pteridosperms form ^ important constituent of the vege^ 
tation andmamtain that position wght through the*CarbomfetouS| 
Permian and Trxas«^ m th» Jurassic ttiey dteappear Til# 
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Pteridosperms form a large and varied group but agree in having 
fern like fronds and secondary woody thickening as a normal 
feature m their vascular constru tiui Lygu optens Oldhamta 
the most completely known Pteridosperm is of Upper Carbon 
iferous age and is of common occurrence m the coal measures 
round Oldham and other parts of Lancashire It is found petrified 
m the coal balls and also as impressions in the shales forming the 



Fig 16 — SEED AND HUSK OF LYGHOPTERIS 
AR tU ftf d ithkBSddhktlgt dlnally 

roofs of the seams The frond (Plate I fig 3) by an equal fork 
of the leaf stalk is divided into two equal divisions The 
stem (fig 15) varies from mm to 4 cm in diameter There 
IS a pith forming the core of the stem surrounded by a ring 
of scittered vascular strands which are connected with the 
leif bupply systtm In older stems the ring of strands is sur 
rounded by a considerable quantity of secondary wood and bast 
The outer cortex contained long anastomosing bands of fibres 
which formed a reticulum just below the epidermis In Heter 
angium a closely allied genus the centre of the stem is occupied 
hv a solid core of primary xylem and the strands of th leaf trace 
s\stem were incorporated in the outer part of the primary xylem 
Oh\er and Scott m 1903 were able to identify a petrified seed 
found in a coil bill as the seed of Lygmoptens by the presence 
on its Lusk of glandular spines exactly like those on the frond 
and stems of Lygmoptens The seed Lagemstoma Lomaxi (fig 
r6 A ind B) is enclosed m a lobed husk or cupule it is barrel 
haped and its integument is furnished with a vascular system 
Oie part of the nuceilus (sporangium wall) 

IS modified to form a comphcated pollen 
chamber or cavity in which the pollen be 
came lodged In structure the seed is very 
imilar to those of the living Cycads or 
Cinkgo but the pollen chamber is rather 
more complicated thin any of these hvmg 
plants kidston described some tassels of 
microsporangia (fig 17) attached to small 
pieces of fronds which bore leaflets of 
the same shape as those of Lygmoptens 
and there is no doubt that they represent 
the pollen producing organs of this plant 
In most seed bearing plants the micro 
sporangia are borne on highly modified 
structures stamens which are quite unhke leaves m appearance 
but in many Ptendosperms the fronds which bear the microspo 
rangia are very like the sterile foliage fronds and m this respect 
the Ptendosperms are primitive 

TM Medidloseae another important group of Ptendosperms 
of Carboniferous and Permian age had fern like foliage belonging 
to the form genera Newoptens and AUthoptem The stems 
which are known to belong to the group are peculiarly 
complicated iis? structure, in place of the usual vascular 
Odnum they had several# Each vascular column was in structure 


hke that or Beterangtum and the stem could be briefly described 
as a poiystelic Heterangmm The spirally arranged leaf stalks 
are of large size and contain a large number of small collateral 
vascular strands The appearance of these petioles in section has 
given rise to the erroneous repoxt that Monocotyledonous Angio 
sperms were present m the Carboniferous they are however very 
like the petioles of Stangeria one of the living Cycads Anoti^r 
genus Sutchffia had a large central stele with other smaller ones 
forming a system of meshes round it Seeds have been found 
attached to fronds of Neuroptens (fig 18 B) and Alethoptens 
Tngonocarpon is a genus of seeds which were borne on some 
species of Alethoptens it resembles the seeds of living Cycads m 
having a testa consisting of both soft and stony layers The 
micropyle was of very considerable length The pollen producing 
organs of these plants (fig iS A and C) are still imperfectly 
known Potomea 18 C) very pi obably represents the pollen 
bearing flower of a Neuroptens The structures with toothed 
margins were originally cup shaped with microsporangia placed 
on the inner surface of the cup Linopterts an allied frond genus 
had similar microsporangiate fructifications Another fructifica 
tion Whittlesey a had large cups more than an inch deep and large 
pollen grains have been isolated from them In Telangtum the 
microsporangiate fructification consists of synangia of from 6 to 
25 fusiform sporangia attached to small terminal expansion of the 
divisions of the fertile frond In Telangtum btfidum and Telan 
gtimi teihanum both from the Lower Carboniferous the fertile 
part of the frond branched repeatedly at wide angles In T tetha 
mm the fertile part was at the extremity of the frond (fig 19) 
and two large pinnae branching off from the rachis on either side 
acted as the foliage part of the frond Several specimens have 
been found m which there is a small aboitive branch m plac^^ of 
the fructification and the frond was entirely vegetatne in function 
In T teihanum the pollen producing synangia are known to have 
been earned on the frond in this manner while m T hipdim a 
closely related species small seed husks have been found similarly 



placed The nature of the stems of Telangtum is unknown 
A large number of fossil stems are known which judging from 
their general structure m all probability belong to the Pten 
dosperms Nothing is known about their reproduetton to 
MegdoxyloUf an Upper Carboniferous genus the macular cyhn 
der consisted of a sohd core of pnmary wootf The protoaylem 
elements are found m groups at the penphety and when fhlpwJ 
upwards each group passes out to a leaf Ou Ixacii^ teft dtwm- 



Fig 17 — CROSSOTHECA 
H0EN1N6HAUSI 
Male fru liflcalion of Ly 
gE pt rs 




PALAEOBOTANY 


Plate I 



( ) !^ < > e F w < ) 


W m ( ) < ) rr < > 

PLANT FOSSILS OF THE PALAEOZOIC PERIOD * 

1 Rhyn a. m j r ss se tlM f si m |(|after KIdst n & L ng) 2 ( fter D H Sc it) 5 Sph m ptG obtu (afte W It ) 6 

Rhy if j sp ngl m in l^g tud n I s t n (afte K dston & L ng*) R n ult g 1 (aft r Walt n) lLpddndxh.p S Sph n 

3 Lyg n pt Oldham Frond sh w ng the fo k ng f the m n leaf phyllum s x i aga i I um 9 P lam stacbys, p lyst hya b noh 
talk ( fte Poton e) 4 Aaky pt Grayi cro s <«ect on of tern w th 1 a es and ones (after Weis ) 
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wards each group spreads laterally round the stele in a tangential 
direction and finally becomes indistinguishable from the rest of 
the primary wood and so disappears There was a considerable 
development of secondary wood round the primary cylinder 

The Calamopityeae from the Lower Carboniferous though pos 
sibiy also represented m the Upper Devonian have m the centre 
of«the stem a mixture of tracheids and parenchyma surrounded ’ 
by a ring of xyiem strands m each of which the first differentiated 
tracheids are in the centre Surrounding the ring of strands is a 
sheath of secondary wood The vascular supply to the leaf sepa 
rates from one of the large xy em strands as m Lyginoptens and 
then divides further out into two strands each of which is sur 
rounded bv its own zone of secondary wood This massive type 
of leaf supply is particularly characteristic of the Pteridosperms 
and is unlike the comparatively slender leaf supply in the Gym 
nosperms In the Protopityeae unlike all plants known to be 
Pteridosperms the leaves were arranged in two opposite senes as 
in some species of Psaromus The pith is elliptical with a sheath 
of primary xyiem surrounding it The leaf vascular supply is 
iven off from the ends of the ellipse Secondary xyiem was 
present Of more particular interest are the stems included m the 
Cladoxyleae Cladoxylon scopanum (fig o) from the Middle 
Devonian of Germany is polystelic like Medullosa and the leaves 
which have been found in this species are deeply cleft and twig 
like and are only f inch in length The fertile leaves are not so 
deeply cleft and each division has a small terminal sporangium 
Other Cladoocyla are known from the Lower Carboniferous sev 
eral have secondary thickening There still remains some doubt 
about the systematic position of Cladoxylon which may be either 
a Fern or a Pteridosperm 

Gyjtnnosperms (Cordaitales Comferales etc ) — Cordaitales 
The Pteridosperms although they produced seeds had some very 
obvious features of agreement with the ferns in the Cordaitales 
on the other hand there is little in common with the ferns and 
they may be regarded as fairly typical gymnosperms There are 
three families provisionally grouped in the Cordaitales the 
Poroxyleae Pityeae and the Cor ^ 

daiteae Cordaites the type genus 

of the Cordaiteae of Carbomfer A ^ 

ous and Permian age was a lofty 

tree (fig 21 ) unbranched except 

near the summit and bearing 

large leaves linear or spatulate in 

shape The leaves are traversed 

with numerous parallel veins and 

must have looked somewhat like 

the leaves of the Aspidtstra they 

are inserted in spiral sequence 

on the stem and branches The 

name Noeggerathtopsts has been 

given to similar 1 aves found in ^ 

the Carboniferous and Permian 

of the Southern Hemisphere ^ 

where the Southern type of Palae ^ 

ozoic flora is found there is no i| |e 

important difference between 

them and leaves of Cordmtes and 

a separate name seems unneces — — 

sary i lie mn ores cences consist 01 BorjurgRous plant probably a 
small lateral branches each bear pteridosperm with the telano 
ing numerous small catkins Each ium type of male fructifica 
catkin IS about a centimetre long natural size) 

and has a short stout axis In the staminate catkins the macro 
sporangia are borne in bunches of from two to five at the ends of 
slender filaments which contained vascular tissue These fiia 
ments bearing the sporangia arise from between the small 
crowded scale leaves which formed the bulk of the catkin or 
were grouped together near the top The pollen grains found in 
the sporangia are of large size The ovulate or seed producing 
catkins hke the staminate were formed of closely imbricating 
soaks Short stalks bearing ovules arose at intervals between the 
scales and according to one investigator corresponded in position 


to scales In some specimens these stalks were very short but m 
others the seeds are found hanging out of the catkins on elongated 
stalks It IS possible that the stalk of the ovule lengthened as the 
ovule developed into a seed The ovules and seeds are flattened m 
a plane tangential to the catkin The integument of the ovule 
consisted of a haid inner layer and a fleshy outer layer while the 

nucellus had a well developed 

pollen chamber with a canal 
1^ M leading to it and was much like 
% \ ^ ^ nucellus of the living Cycas 

^ r pollen chamber large pol 

m grams have been found simi 

those found in the micro 
w sporangia The stem is con 
\ m structed like that of a conifer ex 

much larger 
consisted of soft tissue which 
wf transversely into a series of 

diaphragms in the older condition 

v\V 111 ^ ir When the stems 

1 f) started to decay these diaphragms 

I r ill broke down and internal casts 

\ IllMi HI sandstone of these pith cavi 

r exhibit transverse grooves 

// which correspond to the remains 

of the diaphragms at the edge of 
r \\\A' t r the pith These casts receive the 

^ — distinguishing name ArUsia and 

( ^ it IS not always possible to say 

> whether they belong to Cordaties 

Fig 20— cladoxylon scoparium ^ ^ 1 

Th M ddl D pi t f m 

G m y W th y oompi typ genus The wood IS entirely cen 
f 1 rs t on tnfugal m Cordmtes but m 

the closely allied genus Mesoxylon there was a small amount of 
centripetal primary wood The primary strands project into the 
pith In cellular organisation the wood is very like that of the 
li\ing Araucana but hke most other Palaeozoic woods from the 
Northern area there is no evidence of seasonal periodicity m the 
growth as indicated by the presence of annual rings The 
vascular supply to the leaf is represented by two of the primary 
strands surrounding the pith which at higher level pass out 
wards and on reaching the base of the leaf fork repeatedly and 
link up with the numerous veins of the leaf lamina This double 
vascular connection with the axis is also found m Gmkgo (maiden 
hair tree) and is also found in the Pteridosperms In the struc 
ture of the leaf some species of Cordmtes show close resemblance 
to the cycads for in each vein the xyiem is m two parts the 
larger strand lying next the upper surface of the leaf consisting of 
centripetally developed secondary wood while the underlying 
strand is centrifugal with the bast lying immediately below it 
In other species there is no strand of centrifugal wood Both 
these types of vein are found in the living cycads sometimes in 
the same leaf for the base of a cycad leaf centufugai xyiem may 
be present while higher up it may completely disappear The 
veins m some species are surrounded with a sheath of cells with 
bordered pits just hke the corresponding tissue in the leaf of the 
cycads Thus in Cordmtes we find a remarkable combination of 
pteridosperm cycad and conifer characters The fossil roots called 
Amyelon radtcans though as yet they have not been found actually 
attached to the rest of the plant from their almost constant asso 
ciation and agreement in certain microscopical characters are 
almost certainly parts of cordaitean plants They are typical 
gymnosperm roots and some of the smaller ones have been found 
to be infested with fungal mycelium From the position of the 
fungus in the roots it is almost certain that they afford an example 
of the association of a fungus with the higher plant which is com 
mon in living gymnosperms as well as in some of the angiosperms 
and IS called Mycorihiza (g ) The leaves of the Poroxyleae a 
Permian family attained the length of a metre and a fifth of a 
metre m width and show resemblance m structure to leaves of 
the cycads The branches arise in the axfls of the l^f a$ m some 
species of Lypmftem while the vascuHi’ tissue of the branch 
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connects up with that of the stem as m the pme Structurally 
the stem is more like Lyginoptens than Co? daites The xylem of 
the primary bundles surrounding the pith is entirely centripetal 
Where the vascular tissue to the leaf connects with the vascular 
tissue of the axis it consists of two bundles similar m construction 
to those of cycad leaves When traced further down the stem 
these two bundles appear to fuse and still lower they are only rep 
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Fig 21 —RESTORATION OF A CORDAITES TREE SHOWING ROOTS TRUNK 
AND BRANCHES BEARING LONG LANCEOLATE LEAVES AND FRUCTIFICA 
TIONS 

resented by a strand of secondary xylem In the Pityeae a Lower 
Carboniferous and Upper Devonian group while there are char 
acters indicating a relationship to the rest of the Cordaitales there 
are also features m their construction which mark them out as a 
rather distinct group Pttys Dayt a plant of arborescent habit 
from Lower Carboniferous rocks on the shore of the Firth of 
Forth had short conical projections on its branches representing 
the leaves winch hid no fiat expanded surface These short squat 
leaves must have made the tree appear like a coarse Araucana ex 
cdsa The stem had a wide pith with a ring of vascular bundles 
neat the periphery with other smaller bundles scattered through it 
The first diierentmted elements are in the centre of these bundles 
The relation between these strands and the rest of the vascular 
system is unknown The lower part of the bundle supplying the 
leaf was situated in the peripheral ong and the upper part forked 
into three strands in the base of the leaf A 2ione of secondary 
wood surrounded the wng of primary strands but was separated 
from them by a narrPw acme of parenchymatous tissue Nothing 
IS known about the fmc^tafications of these plants In Calhxyion 
m Upper Devonian genus there mt m scattered bundles m the 
pith but otherwise the structure is not unlike that of There 
IS little doubt that Cdkxfhn and Ptiyss are closely sdlied Al 
though an older group than the Cordaitea® and the 

Pityeae show^doser resemblance to the Arawatiaii m 4 

Ie» evidence of affinity lo the Pteridospenm an^ c^ypadSw A 


sideration of the comparisons that have been made between these 
groups leads to the belief m a common ancestral group from which 
they have all descended 

Comferales — ^The conifers are the most important group of 
living ymnosperms and there is evidence of their exi tence as 
early as the Palaeozoic Walchia which appears in the Upper 
Carboniferous though typically a Permian genus had leaves vad 
branches very like those of Araucaria excelsa Casts of the pith 
cavity which show the course of the primary bundles show that m 
organisation the stem was also in substantial agreement with 
Araucana Cones have been found on the ends of the twigs of 
some species and R Zeiller has shown that the seeds were in one 
species borne singly on the cone scales a distinctly Araucarian 
character More is known about Voltzia a characteristic Permian 
and Tnassic genus The foliage shoots (fig 2 A) of some species 
are much like those of Walchia and Araucana excelsa and show 
the same variability in size of leaf even on closely adjoining por 
tions of the same twig The ovulate or seed bearing cones (fig 2 
B) are built up of spirally arranged loosely packed scales Each 
seed bearing scale m the Permian species V Liebeana (fig 2 C 
D) had three mam lobes each with a seed attached to its upper 
surface near its base and two smaller lobes alternating with the 
three mam lobes but set slightly behind them In one specimen 
of a scale which has been mvestio^ated a thin pointed scale is 
present attached to the back of the lobed scale (fig 22 D) The 
presence of this scale is of interest in considering the mterrela 
tionship of the different groups into which the living conifers are 
classified and m estimating their relative antiquity In the Abie 
tineae the group of conifers to which the pme cedar larch 
etc belong the cone is built up of two kinds of scales each with a 
vascular system of its own sterile bract scales and seed s|:ales 
which are situated m the upper 
angle between the bract scale 
and the axis of the cone and are 
partly coherent with the former 
In the Japanese cedar {Crypto 
merta) the two scales are coher 
ent for a greater part of their 
length and only the tips are free 
In others again e g Sequoia 
(giant tree of California) there is 
no outward evidence that two 
scales are present but the appar 
ently single scale has a double set 
of vascular bundles which reveal 
its fundamentally double nature 
In the Araucanneae the scale 
shows practically no indication of 
being double For this reason and 
because the Araucanneae differ m 
many other ways from the rest of 
the Coniferae it has been sug 
gested that they have had a sepa 
rate ancestry from the others It 
would appear however from a 
consideration of the type of dou 
ble scale found m Volt ta which Fig 
IS otherwise very like an Arau conifer 

cma that these two divisions of seL tith tfo 

the Coniferae may have diverged mdt 0 Dorsal Um of aaod-^caie 
from a common ancestral group with adhere t b mt soai« 
which was represented m Permian and Tnassic times by plants 
of the Walchta and VoU m type 

TJhe Pistribiitioa of Falaeoaojtc Flotas^We have seen that 
the Predevonian Floras consist of Thallophytes either marine or 
freshwater and we have no evidence of a land vegetation 
until after the dose of the Silurian Period In the Devonian there 
IS evidence of a nth vegetation from as far north as Elesmere 
land and Spitsbergen and as far south m the Falkland islands so 
that after the distribution of climatic finctmted conader 
aMy Of else the climate of the earth was mom imform The 
ficraaer seems to be fte more hkefy hypoftesil In the Lower 
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Devonian some large Thallophytes are still found e Nematophy 
ton while Zoster ophyllum F silo phy ton and Arthrostigma also 
characteristic of the period may represent transition types be 
tween Thallophytes and Pteridophytes but are distinctly nearer 
m their ajBbinities to the latter In the Middle Devonian more 
complicated types appear and in the Upper Devonian several 
gwups of a more modern aspect such as the Lycopods and Ferns 
become distinct In the Lower Carboniferous the important 
groups are the Pteridosperms Lycopods Equisetales and ferns 
and with this constitution the flora persists right through the rest 
of the Carboniferous and Permian In the Upper Carboniferous 
there is evidence of a change of a far reaching nature ih the 
southern hemisphere for a different flora is found there from that 
in the north This difference was probably connected with the 
glacial period which prevailed m the south m Carboniferous times 
and winch left unmistakable traces in contemporary rocks in 
South Africa and Australia This southern flora characterized 
by the fern like plant Glossoptens extended into parts of Russia 
and India but the greater part of the northern hemisphere had 
an Upper Carboniferous flora of the west European type An 
outlier of the northern type of flora has been found m Carbon 
iferous rocks in Sumatra while in northern South America and in 
South Africa there is evidence in rocks of the same age of a flora 
of an intermediate type 
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MESOZOIC 

I|;ittoductory *«-The middle period of geological history which , 
embraces a succession of ages extending over a few hundred mil 
hon years is known as the Mesozoic era it is divided into three 
periods the oldest or Triassic period followed by the Jurassic 
and Cretacuous periods The term Rhaetic (from the Rhaetian 
Alps) is used for the stage of earth history between the Tnassic 
and Jurassic periods Before considering the march of plant life 
through the Mesozoic era it is desirable to obtain a general idea 
of the relation of the world s vegetation as it was at the beginning 
of the middle period and of the broad features of the vegetation 
which has been reconstructed from the remains preserved in the 
rocks of the post Mesozoic or Cainozoic era We shall then be in 
a better position to appreciate the relation of the floras with which 
we are now concerned to those which preceded and followed them 
In the course of the Palaeozoic era a large portion of the earth s 
surface had become colonized by many different kinds of plants 
some of them comparatively simple others rivalling m the com 
plexity of form and structure forest trees of the present day 
These ancient land plants were in all probabihty the modifled de 
scendants of inconceivably remote ancestors which lived in the 
primeval seas A botamst familiar with the vegetation of to day 
if he could wander through the foiest covered swamps of the 
latter part of the Carboniferous period (the Coal age) when the 
Palaeozoic floras reached the zenith of their luxuriance might at 
the flrst glance think himself in a world where tree ferns giant 
horsetails (Equmtum) and club mosses (Lycopadmm etc) 
played a dominant part but on closer mspection he would find that 
the great majority of the plants were in many respects far removed 
from all modern types If he travelled across what are now 
Europe and North Amenca and extended his journey into the 
Arctic repons he would discover comparatively few well marked 
differences between the western and eastern floras in this area 
He would see certain plant associations on the drier ground and 
others occupying the low lying swamps but the vegetation as a 
whole would not show any well defined contrasts Were he to 
travel into central China and to the Malay repon he would be 
struck by the general resemblance of the dominant plants to those 
m the northern hemisphere We know that the forests of the Coal 
age included many exti^^ct members of the class Fteridopl^^a 
(ferns horsetails tlub mosses etc ) which in their tree hke di 
mensions and m other characters differed widely from the cotWi 
spending dimmiitive plants of our own time We know also Ihiit 


nearly all the fern like shrubs and trees were not true ferns but 
plants for which it has been necessary to institute a new group 
name the Ptendosperma (see Palaeozoic section above) because 
they produced seeds m place of the spore cases (sporangia) which 
are charactenstic of modern ferns Some of the trees were similar 
m habit and in the structure of the wood to existing members of 
the Araucaria family but they differed from all living gymno 
sperms m the nature of the reproductive organs There were a few 
plants with leaves agreeing m form with the fronds of cycads 
the surviving representatives m the vegetation of the present day 
of the Cycadophyta a class which played an increasingly impor 
tant role as the Mesozoic floras succeeded one another Simiiariy 
a wanderer m the Palaeozoic forests would note here and there 
trees with relati\ely broad wedge shaped leaves resembling in 
form and m venabon those of the maidenhair tree (Gvnkgo) In 
the absence of flowenng plants (Angiosperms) and m the unfa 
miliar features of most of the commoner trees the forests of the 
Coal age formed a striking contrast to the woodlands of the mod 
ern world The vegetation of the latter part of the Carboniferous 
period persisted in dimimshed numbers into the Permian period 
which IS the last chapter of Palaeozoic history At the close of 
the Carboniferous period changes in the earth s crust which were 
sufflciently widespread and disturbing to be described as a geo 
logical revolution created a new environment humid swamps 
were transformed into relatively dry and hilly regions or into 
and wastes m which inland seas like the Caspian replaced estu 
aries and fresh water lakes This shifting of the geological back 
ground is reflected m the clearly marked change in the character 
of the vegetation The plants from Permian rocks are less nu 
merous and less varied than those preserved in the coal seams and 
associated sediments of the latter part of the Carboniferous period 
At the end of the Palaeozoic era the development of the plant 
world suffered a severe check many of the Carboniferous trees'*' 
failed to survive a few new forms were evolved but on the whole 
there was no marked alteration in the mam botanical features of 
the depauperated floras 

Leaving the threshold of the Mesozoic age we may glance for a 
moment at the records of plant life preserved in the rocks classed 
by geologists as Camozoic or Tertiary the rocks which chronicle 
the events between the Mesozoic era and the lelatively short 
peiiod which began with the great Ice age and shades imper 
ceptibly into the historical age The vegetation of the Camozoic 
era was practically identical in its general composition with that 
of tropical and sub tropical lands at the present day Then as now 
fiowennc^ plants (Angiosperms) were the ruling dynasty and the 
majority of gymnosperms ferns and other groups were essentially 
similar to their descendants which flourish at the present day 

The Palaeozoic forests were archaic and unfamiliar those df 
the Camozoic periods were definitely modern This transformation 
was effected during the Mesozoic era it is therefore in hopeful 
expectation that the student of ancient floras turns to the frag 
mentary samples of the vegetable world preserved m the rocks of 
the intervening epoch of geological history From a study of 
Mesozoic floras we might expect to be able to connect the portions 
of the chain of hie reconstructed from Camozoic fossils with the 
much more ancient pieces disinterred from Palaeozoic strata 
While it is true to say that palaeobotanicai research has contnb 
uted much towards a knowledge of the successive floras of the 
Mesozoic era it is equally true to say that we are still groping af 
ter clues which may eventually enable us to visualize the sequence 
of events in the course of the middle or critical stage in the history 
of the plant world The chief purpose of this article is to present 
m as concise a form as possible the evolutionary tendencies in the 
course of the long ages separating the Palaeozoic: from the Caino 
ZOIC era so far at least as they can be discovered frema the meagre 
documents at our dispcml The imperfection of the geological 
record is well put by Sir Josqih Hooker We have not m a f<»al 
i2^d condition a fraction of the plants that have existed and not 
a fraction of those we have are reec^nrabk speaficaEy 

So far no reference has been made to the Palaeozoic vegetation 
in the southern hemisphere In order to obtain as iSwaiffete a pc 
lure m possibly of the inrtoediate Atecedgmis of the earhest Itop 
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ZOIC floras it is necessary to i’’ lude in our summary the greater 
part of the earths surface on which we have any information 
Owing to the difficulty of defining the boundary in some regions 
between the Carboniferous and Permian plant beds it has been a 
common practice to employ the term Permo Carboniferous as an 
admission of incomplete knowledge We have already given a 
brief account of some of the salient features of the Permo Car 
bomferous vegetation in the northern hemisphere It is generally 
agreed that on the northern continents at the close of the Carbon 
iferous period the climatic conditions were genial and favourable 
to the development of a luxuriant vegetation and that in the 
course of the Permian penod folding of the earth s crust produced 
changes in the physical setting which reacted disastrously on the 
plant world We cannot separate the organic from the inorganic 
world evolution must be considered from a double aspect the 
evolution of the plants m relation to a changing environment 
Xhe Glossopteris Flora — precise correlation of beds in 
widely separated parts of the world is by no means easy we 
cannot for example assert with confidence whether or not a flora 
revealed by a study of late Palaeozoic rocks in India and the 
southern hemisphere was actually contemporaneous with the for 
ests of the northern hemisphere Coal age or whether certain 
climatic conditions demonstrated by geologists m the lands south 
of the Equator synchronized with a strongly contrasted climate in 
the North There is however a strong body of evidence in support 
of the view that before the close of the Carboniferous penod 
when large areas on the northern continents were covered with 
forests the southern lands were m the grip of an Ice age and sup 
ported a sparse vegetation markedly different from that found on 
the northern swamps In the early days of the Carboniferous 
penod closely allied or even specifically identical plants grew in 
the Arctic regions m Australia and in many other widely sepa 
rated regions the vegetation seems to have been remarkably uni 
form In the later stages of the period on the other hand there 
was a well marked differentiation into two or more botanical prov 
mces occupied by more or less sharply contiasted floras In 
the latter part of the Palaeozoic era there were two large con 
tinents in the northern hemisphere one including North America 
Greenland and Europe which is sometimes spoken of as Ena and 
another embracing a large part of Sibena known as Angara Land 
Beyond the world encircling Tethys sea which washed the south 
ern shores of these great continents was the vast continent of 
Gondwanaland formed of what are now India Australia Africa 
and South America In geological maps Gondwanaland is usually 
shown as a continuous land mass parts of which are asssumed 
to have foundered If we adopted the hypothesis of Wegener 
Gondwanaland would have to be represented as a portion of the 
caist formed of the present southern continents and India fitted 
into one another like pieces of a pg saw puzzle From this com 
pact mass disrupted in the Mesozoic era by deep fissures huge 
blocks slowly drifted away like cebergs from a glacier until they 
reached their present positions The Permo Carboniferous plants 
and sedimentary rocks of Gondwanaland indicate a state of affairs 
in the organic and inorganic worlds very different from that re 
vealed by the records in the northern hemisphere In New South 
Wales for example rocks containing remains of Lower Carbonif 
erous plants agreeing closely with northern species are succeeded 
by thick masses of old boulder clays (tiilites) which afford con 
vincing evidence of a glacial period at the close of the Palaeozoic 
era a reign of ice probably longer and more widespread than that 
which in comparatively recent times held sway over North Amer 
ica and Europe Geological investigations m Australia have estab 
lished the fact that before the end of the Carboniferous period 
the earth s crust was uplifted into mountain ranges and conditions 
were produced favour*.ble to the accumulation of ice and snow 
Hiroughout geological history there were recurrent cycles of 
mountain building and shifting of the scenes which produced new 
sets of factors conditioning plant life revolutions m the inorganic 
world caused transformations m the organic world The story told 
by the senes of plant beds and glacial deposits m Australia though 
differing m ddail from that derived from a study of the corre 
strata m Indm South America and Africa is broadly 


speaking the same for Gondwanaland as a whole Beds of boulder 
clay containing innumerable erratic blocks often many tons m 
weight and resting on platforms grooved and stiiated by slowly 
moving rock studded masses of ice occur over thousands of square 
miles from one end of Gondwanaland to the other from the Falk 
land Islands to Tasmania from northern Australia to Afghanistan 
The approximate areas which are occupied by glacial beds are m 
dicated in the map The discovery of plant remains in the 
Argentine and in South Africa at the base of the glacial beds 
shows that m these regions as probably elsewhere the climatic 
conditions were not fatal to the existence of veo'etation 

Gondwanaland towards the close of the Palaeozoic era may be 
compared with Alaska and Greenland at the present day where 
glaciers and ice sheets are bordered by an Arctic vegetation One 
of the commonest Permo Carboniferous plants on the southern 
continent was the genus Glossoptens (fig i) so named from the 
tongue like form of the leaves the larger of which reached a 
length of more than a foot From a well defined mid rib are given 
off arching veins which by repeated unions form a fairly regular 
network Glossoptens was formerly regarded as a fern similar in 
its fronds to the existing hart s tongue (Scolopendnum) but dif 
fermg from it in the architecture of the venation it is now be 
heved to be a member of the Ptendosperms (see above ) Seeds 
and leaves have not been found in organic union but their fre 
quent association m the rocks and the discovery of certain other 
pieces of evidence favour the conclusion that the stems which bore 
Glossoptens leaves bore also seeds Because of the abundance of 
Glossoptens fronds and pieces of the stems (Vertebrana) the 
flora of Gondwanaland is usually spoken of as the Glossoptens 
flora Another common genus is Gangamoptens with leaves on 
the whole larger than those of Glossoptens and distinguished by 
the feeble development or absence of a mid rib the two forms of 
leaf are not always easy to separate Both genera are almost 
certainly Ptendosperms Schizoneura is also a characteristic south 
ern genus more robust than Eqmsetnm but similar to the hoisetail 
in its jointed stems it is distinguished from the northern bemis 
phere Calamttes by its longer and broader leaves coalescent in 
varying degrees into a sheath which enveloped the foliage shoots 
at each node The genus N euro ptendium (Gondwantdtum) (fig 2) 
IS represented by simple pinnate fronds superficially resembling 
those of some modern ferns and charactenzed by the large lobed 
leaflets from the lack of fertile leaves one suspects that it may 
be a Ptendosperm Two sets of fronds have been called Neur 
optendium Permo Carbomferous and Triassic fronds It has re 
centiy been suggested that as there is no satisfactory evidence of 
generic identity the older forms should be renamed Gondwan 
tdtum NeuroptendtumhemgiestiVQdioi’Tnd.ssic fronds (fig 11) 
which were probably borne on ferns and not on Ptendosperms 
These four genera do not occur m the later Carbomferous or in 
the Lower Permian floras on the continents north of the Tethys 
sea The Tethys was a broad sea stretching across the world 
The Mediterranean is its diminutive modem representative 
The discovery in 1912 of Glossoptens and thin beds of coal by 
the heroic members of the second Scott expedition on the Beard 
more glacier 300m from the South Pole points to the existence 
of this plant far withm the Antarctic circle It also suggests the 
possibility that Glossoptens and perhaps some of its associates 
had their origin m the far South 
With the more typical and more abundant members of the 
Glossoptens flora are associated m some regions plants genetically 
mdistmguishable from northern forms The long strap like leaves 
originally described as Noeggerathiopsis similar in size and shape 
to the foliage of Yucca appear to be the foliage of trees closely 
allied to the common northern genus Cordmtes Similarly a few 
species of Stgillarta and Lepidodendron are recorded from South 
Africa and Sooth Ameaca in company with Glossoptens Other 
genera which afford points of contact between the two great botan 
ical provinces are Psaromm recorded from Brazil a tree fern 
allied to the tropical Marattiaceae m igiodern floras the genus 
Spkenophylhm discovered m India South Aftsca and Australia 
Psygmophyllum with wedge shaped lobed leaves similar in form 
to those of Gtnkgo btloba (the maidenhair tree) but not neces 
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Figs i-ii — examples of mesozoic plants and two living ferns closely related to certain mesozoic ferns 
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sarily a member of the same class also a few fern like fronds 
which are probably Ptendosperms 
Apart from the abundance of Glossoptens Gangamoptens and 
some other genera peculiar to the Gondwanaland flora the most 
striking distinctive feature of the southern vegetation is the ab 
sence of the great majority of species and of many genera which 
played a prominent part in the northern forests The important 
point IS that the flora of Gondwanaland was relatively meagre and 
the commonest plants w»re peculiar to the southern province at 
least up to the time of the middle of the Permian period Several 
years ago some leaves of Glossoptens were found m beds of Upper 
Permian age m northern R^sia mor^ recently this and o^her 


members of southern flora have been recorded from several locah 
ties in Siberia also remains of an Upper Permian flora which 
differed from contemporary floras in the northern hemi'^phere 
m the admixture of Gondwanaland species with plants char 
actenstic of the northern province This Kusnezk flora so 
called from the locality m Siberia has been traced from northern 
Russia through Siberia and north west Mongolia to the coast at 
Vladivostock It includes with Glossoptens such genera as Neu 
roptens Calhptendmm and Leptdode^ron represented by species 
characteristic of the northern province With the Palaeozoic spe 
cies agreeing with northern or southern forms it is of special 
interest to And some genera which are clmracteristic of Mesozoic 
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floras examples of tliese are species of Baiera Phoemcopsis 
C ekanowskta all members of the Gmkgoales characteristic 
of pre Cretaceous Mesozoic floras and more or less closely allied 
to the maidenhair tree also Podo amttes (fig 3) a genus of un 
certain affinity but a gymnosperm probably similar in habit to 
recent species of the conifer Agathts (the kauri pine etc ) which 
was very widespread m the earlier Mesozoic floras VoUzta a com 
fer simulating in its leaves some livm" Araucarias characteristic 
of Permian and early Tnassic floias m the northern hemisphere 
and recorded from the Glossopteris flora of India also Dioomtes 
a genus founded on cycad like fronds similar to those of the exist 
ing Mexican genus Dtoon The discovery of beds containing 
kusnezk species on the coast of Ussuri Land overlam by strata 
containing the typical Lower Tnassic genus Pleurometa indicates a 
Permian age for this widespread flora despite the occurrence of 
several Mesozoic types There must have been a northward migra 
tion of Glossoptens and some of its companions across the Tethys 
sea either by a chain of islands or by a land bridge The genus 
Glossoptens is one of several genera which probably originated 
in the southern hemisphere and gradually spread across the Equa 
tor by the end of the Permian period it was firmly established 
in the province of the Lusnezk flora and it has recently been rec 
ognized in the Rhaetic flora of Scoresby Sound which is in 
east Greenland Similarly the occurrence of Scht oneura m the 
early Tnassic flora of western Europe illustrates the penetration 
of members of the Glossoptens flora into the northern hemisphere 
in the early part of the Mesozoic era 

It has recently been shown that the Permian or Permo Car 
bomferous vegetation of some regions in China was of the typical 
northern t>pe Pi of Halle of Stockholm in an exceptionally im 
portant memoir (1927) has given an account of the late Palaeo 
ZOIC floras of central Shansi which are preserved in two series of 
sediments the older strata known as the Yuehmenkou series and 
above it the Shihhotse series Both floras included species of 
Calamttes Sphenophyllum Pecoptens Calhptendtum Cordmtes 
Sugmana and othei northern Permo Carboniferous types As in 
the Kusnezk flora so also m the collections from the Shihhotse 
senes there are species belonging to genera such as Cladophlebts 
Neuroptendium Chiroptens and Dioomtes which bear a very close 
resemblance to members of Tnassic floras in many parts of the 
world Chiroptens is a genus represented by broad leaves with 
forking and anastomosing veins which in form remind one of the 
fronds ^f some species of the fern Ophtoglossum its systematic 
position IS uncertain Specimens are recorded from Tnassic beds 
m Germany South Africa and elsewhere The name Cladophlebis 
IS given to the branched fern fronds bearing comparatively 
short and often slightly curved leaflets with a central rib and 
arching forked lateral veins, attached by the whole of the base 
species are charactenstic of many Mesozoic floras but are seldom 
met with m Palaeozoic floras The Shansi floras differ from the 
Kusnezk flora m the absence of Glossoptens and other Gondwana 
land plants The Shihhotse senes is overlam by barren sedimen 
tary beds indicative of desert conditions it is highly probable as 
Halle suggests that m these beds we have evidence of a change 
fiom a genial and humid to a dry climate which coincided m date 
with a corresponding revolution chronicled in the Permian period 
over a wide area in the northern hemisphere Floras similar to 
those of Shansi are recorded also from Korea 
Tins incomplete presentation of facts may serve to illustrate 
some of the broad features m the distribution and composition of 
floras at the stage of geological history immediately antecedent to 
the Mesozoic era There were at least three botanical provinces 
characterized by floras that were distinguished by the abun 
dance of certain genera (i) A very widely distnbuted and fairly 
homogeneous northern flora which probably had its origin in the 
lands north of the Tethys sea and spread southward into China 
and members of it reached the Malayan region as invaders of the 
realm of Gondwanaland (2) the Glossoptens flora from which in 
late Fermitt days some of the plants wandered far to the north 
and Glossoptens penetrated to Greenland well wjthin the Arctic 
^TCh^ (3) the Kusnezk flora of Upper penman age, which was 
m part composed of pl«f s which had found their way across the 


Tethys sea from the south and in part of representatives of north 
ern Permian floras 

At the beginning of the Mesozoic era the prevalence of desert 
conditions over a wide area m North America and in the Old 
World was highly unfavourable to the further development or the 
continued existence of many members of the rich Permo Carbonif 
erous flora By far the greater number of the Palaeozoic species 
failed to survive a few new forms were evolved and some plants 
such as Schizoneura and Fotea were immigrants from Gondwana 
land A comparison of late Palaeozoic and early Mesozoic floras 
reveals a sharp contrast which furnishes an interesting illustration 
of the interdependence of organic and inorganic evolution of the 
effect of changing geographical conditions on the evolution of the 
plant world One of the well established conclusions of geologists 
IS that there have been recurrent cycles of mountain building and 
as a necessary consequence recurrent interferences with the fac 
tors conditioning plant life One of these geological revolutions oc 
curred at the end of the Palaeozoic era not only m the northern 
hemispheie but also m China and in some other regions One of 
the more important aims of the student of evolution is to discover 
connecting links m the plant world particularly at epochs of 
widespread crustal disturbances Attention has already been called 
to the presence in late Permian floras of genera that are character 
istic of Mesozoic floras t3?pes which became prominent m the lat 
ter part of the Tnassic period and persisted through the several 
stages of the Jurassic period were already in existence though m 
a subordinate position before the close of the Permian period 
The greatest contrast between the two eras is the marked differ 
ence m the general facies of the vegetation consequent on the 
disappearance of most of the commoner members of the older 
forests but there is also a considerable difference which is due to 
the relative abundance in the Mesozoic floras of plants of more 
modern aspect plants that are closely akm to living species as con 
trasted with the more archaic and much less familiar types in the 
Palaeozoic floras A comparison of the rich fein vegetation of the 
Upper Tnassic and Rhaetic floras with the comparatively small 
number of true ferns in the Permo Carboniferous vegetation raises 
a question which has not been fully answered whence came the 
more modern types of ferns which characterize the Mesozoic 
floras^ The late Palaeozoic ferns apart from the Marattiaceae 
which can be linked with Tnassic and Rhaetic forms are very few 
and the evidence they afford of direct relationship to Mesozoic 
ferns is not convincing 

Tnassic Floras — In a general account of the Mesozoic floras 
it would be out of place to discuss the precise geological horizons 
within the Tnassic period of the plant bearing strata in different 
parts of the world but it is important to consider the composition 
of the earlier Tnassic floras m contrast to the richer plant com 
munities which characterize the later stages of the period 

Remams of early Tnassic floras have been found at a few locali 
ties in Europe notably m the Vosges district on the northern edge 
of the Elf el and elsewhere Charactenstic genera are Pleuromtta 
Schizoneura Voltzm Albertta Pelourdea Neuroptendmm Eqm 
setites and a few examples of Cycadean plants Pleurometa is rep 
resented by stems occasionally reaching a length of 2 metres or 
more with spirally disposed leaf scars similar to those on somt 
species of the older genus StgiUana On the upper region of the 
stem were overlapping short and broad scales bearing seed like 
reproductive organs The iobed and swollen base of the stem 
bearing numerous rootlets suggests comparison with the living 
quillworts (Isoetes) We may picture the plant as a compara 
tively low unbranched snrub bearing needle like leaves and at a 
higher level shorter and broader fertile scales growing probably 
among sand dunes in and regions It is one of the rare links 
discovered in Mesozoic floras with the tree like lycopodmceous 
plants of the Coal age Along with species of Sekmneura occur 
large stems of Equmhtes differing m their ampler proportions and 
possibly in structure from modem horsetails VoUm is a conifer 
resembling in its foliage shoots and in tie structure of the wood 
species of Araucaria eg, the Norfolk Hand pine Arauemm exh 
ceka, but m some respects differing from all recent c«ifers nota 
bly in the structure of the female shoots Albertm with its hroadei 
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leaves recalling those of Agathis — the genus which includes the 
kauri pine of New Zealand — may also be related to the Araucarias 
In Arizona over many square miles of country petrified trunks of 
trees some probably 200ft m length have been laid bare by the 
denudation of early Txiassic rocks many of the stems are Arau 
carian or have Araucarian characters Specimens of ribbon like 
lAves have been described from Tnassic beds as species of Yuc 
cites Bamhtmum etc because of their similarity to the leaves of 
Yucca and bamboos It has been proposed to refer them to the 
non committal genus Pelotirdea The probability is that these 
leaves were borne by plants descended from Cordaites or other 
Palaeozoic gymnosperms 

Reference has already been made to the fern like fionds of 
N europteridmm (Gondwamdium) as fossils characteristic of the 
Glossopteris flora the name Neuroptendium is applied also to 
some Tnassic leaves (fig ii) which are probably not directly 
related to the southern and older examples The occurrence of a 
few fronds such as Dioomtes and Zamites m earlier Tnassic floras 
prepares us for the rapid development of the Cycadophyta in the 
Rhaetic and Jurassic floras It is however important to note 
that these generic names suggested by the resemblance of the 
fossil leaves to those of the living Mexican and American Cycads 
Zamia and Dioon should not be regarded as evidence of close 
affinity of the extinct to the living forms 

The much greater abundance and variety of plants in later as 
compared with the earlier Tnassic floras affords evidence of ameli 
oration in the physical environment Collections made from the 
Richmond coal field in Virginia and from Upper Tnassic beds m 
Austria and Switzerland enable us to follow the mam lines alon«^ 
which the plant world was de\ eloping Among equisetaceous types 
att0«ition may be called to the genus Neocalanutes which is not ■ 
always readily distinguishable from Schi oneura It is character I 
ized by long linear leaves springing in circles fiom the nodal joints 
and free to the base instead of being united into a sheath as in 
Eqmsetum Neocalamttes was a very widely distributed Tnassic 
genus It is recorded from Tongkmg from South Afnca and 
Australia as well as from northern localities A notable feature 
of the Keuper floras is the abundance of ferns Macrotaemoptens 
characterized by simple banana like fronds reaching a length of a 
metre and a breadth of i/cm is probably a fern though no spo 
langia have been discovered Fronds often described as species 
of Acrostichites an unfortunate name because of its imphcation 
of relationship to the living genus Acrostichum are in some in 
stances at least members of the Osmundaceae a family which has 
been traced as far back as the Permian period Clathroptens 
platyphylla with its large fronds divided into spreading lobes like 
the segments of a horse chestnut leaf and its approximately rcc 
tangular meshes of slender veins on either side of a central rib is 
one of many feins in Mesozoic floras agreeing closely with the 
Indian and Malayan species of the genus Dtp tens The family 
Marattiaceae now characteristic of the Tropics was also repre 
sented by Pseudodameopsis Marattwpsis and other genera closely 
resembling recent tropical species These and other ferns are a few 
of many Inassic genera which give a modern aspect to the earher 
Mesozoic floras 

Another distinguishing feature of the later Tnassic floras is the 
abundance of the Cycadophyta as illustrated by such genera as 
Spkenozamites with its handsome fronds bearing two rows of large 
truncate segments Fterophyllum and Pseudoctenis with fronds 
similar to those of several existing cycads in the form of the leaf 
lets It must be remembered that the term Cycadophyta is used 
m a comprehensive sense embracing not only the hving cycads 
represented by a comparatively small number of species and 
genera for the most part tropical m range but also an extinct 
group the Bennettitales The Bennettitales reached their maxi 
mum development in the Jurassic period and m the early days of 
the Cretaceous period when they were represented by a large 
number of types in the form and structure of the stem and in 
their large palm like leaves many of them must have borne a 
strikmg resemblance to modem cycads, but in the structure of the 
reproductive organs they differed m many characters from all ^ 
istmg cycads (see p 86) The point which concerns us at the 


moment is that the much greater wealth of cycadean plants m the 
later Tnassic floras than m the earlier floras of the same period 
prepares us for their further increase in Rhaetic and Jurassic 
floras Similarly the occurrence m some Tnassic beds of the genus 
Thtnnfeldta 4) which is probably a pteridosperm character 
ized by fern like fronds with leathery leaflets is another example 
of the appearance of a new type which played a conspicuous part 
m Tnassic Rhaetic and Jurassic floras in almost all regions of 
the world 

The abundance m Upper Tnassic floras of large leaved species 
of the class Gmkgoales is a noteworthy character the genus 
Batera represented by large wedge shaped leaves cut into linear 
segments and in the more typical species without a leaf stalk 
though already in existence m the Palaeozoic era began to play 
a prominent role m the vegetation of the Keuper stage it 
persisted through the Rhaetic and Jurassic periods and survived 
into the Cretaceous 

Among other gymnosperms reference may be made to Podo a 
mites (fig 3) a tree with leaves similar to those of species of 
the hving conifer Agathts but distinguished from ail recent gen 
era by bearing its short fertile seed bearing leaves m loose catkin 
like clusters Podo amites is an example of a genus which be 
gan its career in the Tnassic period and became a cosmopolitan 
and abundant plant in Rhaetic and Jurassic floras Our knowl 
edge of the conifers is scanty Volt la survived from the early 
Tnassic floras and with it some other members of the group 
which through lack of material cannot be closely compared with 
modern types 

In illustration of the salient features of the Tnassic vegetation 
of Gondwanaland a brief reference is made to the plant beds of 
South Africa Sedimentary strata included m the Stormberg 
series have yielded a flora which shows many points of contact 
with the floras of the northern hemisphere Volt la Batera Ptero 
phyllum Pseudoctenis Thtnnfeldta Schtzoneura Neocalamttes 
genera of true ferns and plants with fern like fronds occur with 
Glossopteris and other genera peculiar to southern Tnassic floras 
One of the most remarkable constituents of the South African 
vegetation is the genus Rhexoxylon founded on petrified wood 
this was at first believed to be allied to a Palaeozoic group of 
gymnosperms the Medulloseae but an examination of additional 
specimens led J Walton to compare it with certain species of 
Dadoxylon a genus of conifers The stem of Rhexoxylon reached 
a length of several metres and a diameter of 25 cm it is charac 
tenzed by a large pith with secretory ducts and some scattered 
vascular bundles but more especially by the unusual arrangement 
of the wood which was divided into wedge shaped masses stpa 
rated by bands of softer tissue and bears a very strikmg lesem 
blance to the structure of some Dicotyledonous climbers m the 
tropical forests of the present day Rhexoxylon is recorded from 
Tnassic and probably Rhaetic beds in South Africa and from the 
Antarctic continent Nothing is known of the leaves or reproduc 
tive organs the most interesting feature is the close agreement 
m the structure of the stem with that of certain living plants be 
longing to an entirely different section of the vegetable kingdom 

From a comparison of the fossil plants obtained from South 
Africa India Australia and South America it has been established 
that in its mam features the Tnassic \egetation of Gondwana 
land was fairly uniform many of the genera are common to both 
hemispheres and the distinction between the northern and south 
ern continents was less obvious than in the latter part of the 
Palaeozoic era 

Rhaetic Floras^The Rhaetic floras richer than those of the 
Keuper senes are preserved in deposits formed for the most 
part in the estuaries of rivers and represented m many widely 
separated regions Between the late Tnassic plants and those fur 
mshed by the overlying Rhaetic rocks the difference is compara 
tively slight there is a greater wealth of materia! in the Rhaetic 
beds and though new forms occur the general facies is similar to 
that of the Keuper vegetation A nch Rhaetic flora has been de 
scribed from Tongkmg another equally rich flora has left abun 
dant remains m southern Sweden and more recently a no less lux 
umant flora has been described from Rhae^c rooks in the Scoresby 
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Sound district in Greenland (Harris 1926) Collections of the 
ame geological age have been made from central Europe and 
from many other regions Though it is not easy precisely to cor 
relate the rocks of Gondwanaland with those xn the northern 
hemisphere we know that in its broader features the vegetation 
which flourished south of the Tethys sea agreed with that of the 
rest of the world This statement is not intended to give the im 
pression of a vegetation unaffected by differences in climate there 
were undoubtedly regional peculiarities but there were many gen 
era which appear to have had a remarkably wide geographical 
range In the Rhaetic flora of Tongking Glossoptens is a connect 
ing link With the Permo Carboniferous vegetation of Gondwana 
land and the recently re recorded occurrence of the genus as far | 
north as Lat 70 N in Greenland demonstrates clearly its 
capacity as a traveller In the Tongking flora we find also Eqmse 
tites and Neocalamites represented by species closely allied to 
northern forms Among the ferns are many splendid examples of 
Dtctyophyllum and Clathroptem suggestive of the fronds of i 
Malayan species of Dipt 67 is (fig 5 the smaller fronds) also 
of the Osmmida family The various forms of simple Taem j 
opteris leaves recalhng those of the hart s tongue (Scolopen \ 
dnum) may be the foliage of Cycadophyta and not true ferns 
Pterophyllum seems to have been one of the most conspicuous 
members of the Cycadophyta a class represented by other genera 
such as Ptilophyllum and Oto amites The fronds known as Ptilo 
phyllum are characterized by two rows of linear segments giving 
them an appearance similar to that of the leaves of the Mexican 
cycad Dtoon Oto aimtbS fronds are distinguished by the eared 
base of the segments which are occasionally relatively broad 
Species of the cosmopolitan Podo aniites also occur It is pointed 
out by Dr du Toil m his recent account of the older Mesozoic 
floras of South Africa that while the Tongking flora contained sev 
era! plants specifically identical with South African and Aus 
tralian forms the absence m the Far Eastern vegetation of Gink 
goites Thinnfeldta and other common Rhaetic genera is an inter 
esting feature 

As we analyse more carefully the Triassic Rhaetic floras of the 
world we shall no doubt find evidence of regional differences com 
parable though less pronounced to those m the vegetation at the 
present day The close correspondence between the floras of east 
Greenland and the province of Scania (southern Sweden) is a re 
markable fact When we think of the enormous difference be 
tween the present north Temperate vegetation of Sweden and the 
treeless and stunted Arctic flora it is very difficult to understand 
the extraordinary resemblance presented by the two fossil floras 
not only in the number and variety of the plants but also in the 
size of the vegetative organs It is very unlikely so astronomers 
te*l us that the earth s axis has changed its position or at least 
to an extent that would make any appreciable difference to ch 
matic conditions during that portion of geolomcal history with 
which we are concerned A possible explanation is offered by the 
Wegener hypothesis m the Rhaetic period Greenland may have 
occupied a position relative to Europe and to the north pole dif 
fcrent from that which it occupies to day There seems to be no 
satisfactory solution of this and other chmatic problems raised by 
palaeobotamcai researches if we reject as we probably must the 
suggestion that the axis of the earth has altered its position and if 
we follow some of Wegener s critics and reject also the hypothesis 
which assumes changes in the relative positions of portions of the 
earths crust 

There are few more attractive problems than those raised by 
the discovery of comparatively luxuriant floras in the Arctic re 
gions It IS clearly impossible to make any definite statement of 
scientific value as to the temperature necessary for the existence 
of a vegetation composed of extinct species We are apt to as 
sunie that a plant from Rhaetic or other strata if it bears a re 
semblance to one which still exists must have required for its 
normal development climatic or other conditions approximately 
the same as those prevailing in the localities of its modern rep 
resentative Such an assumption might be reasonable if based on 
a comparison M an assemblage of many extinct and recent forms 
but It must be lemembejied that living plants closely related to 


one another are often able to exist m places with sharply con 
trasted temperatures Making due allowance for the adaptability 
of closely allied species to widely different conditions and ad 
mitting the danger of applying knowledge derived from observa 
tions on living plants to species which became extinct many mil 
lion years ago there remains the problem of accounting for the 
occurrence in southern Sweden and in eastern Greenland of floifts 
that are m general terms identical 

What then are the salient features of the Arctic Rhaetic floral 
Among the Equisetaies are species of Neocalamites in no way in 
ferior to those from Queensland Tongking South Africa and else 
where The discovery of a large Lycopodiaceous cone Lycostro 
bus Scotti in the Rhaetic flora of Sweden and the subsequent 
recognition of spores m the Greenland beds which are almost cer 
tainly referable to Lycostrobus affords one of the few instances 
of the survi\ al into the Rhaetic period of a plant bearing a sink 
mg resemblance to the Lepidodendra of the Carboniferous for 
ests Ferns are represented by large fronds of the genus Todttes 
that are so named from their likeness m form and in the struc 
ture of the spore capsules (sporangia) to the living osmundaceous 
fern Todea barbara of South Africa and New Zealand and by 
species with fronds of the type designated as Cladophlehis a 
genus that was widespread also in the Jurassic period The oc 
currence in Greenland of pieces of fronds hardly distinguishable 
from a species of Gletchenites described from the Lower Jurassic 
flora of Franconia in Germany affords some evidence of the ex 
istence m the Arctic flora of a member of a family that is now 
very widely spread m the Tropics and in the Cretaceous period 
was particularly prominent in the vegetation of western Green 
land Among other ferns are Matomdium similar m habit to the 
living Matonia (fig 5) Laccopteris Dictyophyllum and Ems 
manma genera agreeing in habit and m the structure of the 
sporangia with what has been called by F 0 Bower the Matoma 
Diptens alliance 

One of the most clearly established facts in the history of ferns 
IS the striking contrast between the present restricted geographi 
cal range of the two Malayan genera Matoma and Diptens and the 
almost world wide range of Mesozoic ferns described under sev 
eral generic names which are believed on good evidence to be 
nearly related to one or other of these plants The two living gen 
era figured by A R Wallace (fig 5) side by side on Mt Ophir 
in the Malay Peninsula may be regarded as relics of a remote 
past survivors of a line of ancient lineage which after wandering 
over the world from Arctic lands to the far south and east per 
sist as impressive links with a vanished world 

Reference has already been made to the genus Tfmiufeldia 
the fronds of this plant and those of a somewhat similar genus 
Lepidoptens are widely scattered Rhaetic types Leptdoptens 
bearing small thick leaflets with rounded tips is one of the Rhae 
tic genera which though fern like m habit is probably a Ptendo 
sperm it is recorded from Greenland Sweden Germany Poland 
and Madagascar Thtnnfeldia and Leptdoptens differ from ferns 
in the more leathery texture of the leaflets which are more re 
sistant than those of ferns to certain chemical reagents and by 
the absence of any sporangia of the typical fllicean type Both 
may be Pteridosperms anachronisms m the Mesozoic floras 

As we pass from Tnassic to Rhaetic floras cycadtan plants m 
crease m number and diversity of habit Our knowledge of these 
plants IS based mainly on external form of the fronds some sim 
pie and undivided others with a lamina dissected into broad equal 
or unequal segments (for example Nils soma) or as in the 
leaves of modern cycads with separate leaflets attached to a 
strong rachis {eg Zamites fig 6 and Oto amites) It has 
however been possible to supplement the distinguishing charac 
ters afforded by external differences by the more trustworthy cri 
term furnished by the microscopical structure of the epidermal 
layers We know little of the reproductive organs of many of the 
i Mesozoic Cycadophyta but in a few instances it has been possi 
: ble to make out the characters of both Ihe male and female or 
; gans One example may be quoted Prof Nathorst described 
under the name Wtelandtella regularly forking stemg bearing in 
the angles bud like shoots consisting of a short and thick axis 
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covered with a mosaic of two kinds of appendages the greater 
number sterile slender scales (intersemmal scales) with slightly 
expanded flat tops surrounding similar appendages which were 
fertile and bore each a small terminal seed These seed bearing 
and sterile scales may be regarded as modified leaves From the 
base of the fertile axis flower were given off short modified 
lenves bearing sporangia containing microspores (pollen grains) 
The whole fertile shoot was surrounded by hnear leaves (bracts) 
On the forked stem were simple foliage leaves similar m shape 
to small fronds of a hart s tongue fern but with the blade divided 
into segments The plants must have resembled a shrubby Mag 
nolta the fertile shoots being superficially comparable to the 
flower but differing from all existing flowers in the nature of the 
female organs Wtelandiella agrees m the general plan of its 
flowers with the genera Cycadeotdea and WtUiamsoma that 
came into prominence m the Jurassic period and flourished m 
the early days of the Cretaceous period The two latter genera 
agreed in form and to a large extent in structure with living cy cads 
Wtelandtella on the other hand differed widely both from the two 
extinct genera and from all recent cycads in the much more slen 
der and dichotomously branched stem 
Among other genera met with in Rhaetic floras in many parts 
of the world are Sagenoptens and Podo amztes Sagenoptens 
IS represented by leaves with a few (three to six) narrow oval 
or elliptical leaflets springing like the fingers of a hand from a 
single stalk and resembling Glossoptens in the network of veins 
The genus has often been compared on account of leaf resem 
blance with the water fern MarstUa but Dr Thomas has made 
out a good case in favour of referring to Sagenoptens two dif 
ferent kinds of fertile shoots or catkins bearing spherical 
fruits (fig 8 A) or groups of pollen sacs The female shoots 
described by him as species of Gnsthorpta and Caytoma consist 
of an axis bearing two rows of short branches each of which carries 
an apical case containing seeds which is compared with the carpel 
(pistil) of a flowering plant (fig 8A C) These carpels differ 
from those of modern plants m being modified leaflets and not 
formed from complete lea\es The male shoots referred to the 
genus AnthoUthus are of similar form and their branches bear 
clusters of four lobed stamens containing winged pollen grams 
The fruits first descnbed from the Jurassic rocks of Yorkshire 
contain closely packed seeds (fig 8C) on the surface of the wall 
near the attachment of the fruit to its stalk is a stigmatic lip (fig 
SB 'I for reception of the pollen Dr Thomas instituted a new class 
the Caytomales (from a locality near Scarborough where the fossils 
^ere found) for these supposed primitive Angiosperms Rhaetic 
and Jurassic floras have long been known to be rich m gymno 
sperms particularly in Cycadophyta but with the exception of a 
single leaf which if it had been found in Cretaceous or Tertiary 
beds would have been referred to a Dicotyledonous plant no evi 
dence of the existence of the great class Angiospermae (flowering 
plants) had been furnished by the earlier Mesozoic floras One of 
the attributes of angiosperms is the production of ovules which 
after fertilization become seeds m a closed vessel or ovary a 
character implied in the name of the class (seeds contained m a 
case) in contrast to the naked seeds of conifers and cyads It is 
at least certain that the Caytomales which are represented in 
Rhaetic as well as in Jurassic rocks are the most satisfactory 
examples so far discovered of extinct plants with a definitely 
angiospermous attribute The abundance of angiosperms in some 
of the older Cretaceous floras and the rapidity with which they 
wandered over the world during the earlier stages of the Cre 
taceous period suggest that they must have been evolved long 
before they came to occupy the premier position m the vegetable 
kingdom The primitive types of angiosperms probably differed 
widely in habit fiom those with which we are now famihar Sag 
enoptens may be a pioneer of the present ruling dynasty which 
having passed slowly through the earlier stages of evolution 
reached its full vigour in the early days of the Cretaceous period 
Conifers though less jpromment than Cycadophyta and ferns 
were fairly numerous in Khaetic floras some were closely alhed to 
living members of the Aramana family others such as Sfackyo 
tmm with its yew like foliage differed considerably m the fertile 
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shoots from all recent species Species of Eater a Gtnkgottes and 
other members of the Ginkgoales with leaves similar in form and 
in the structure of the epidermal layer to the living fossil 
Ginkgo btloba are among the most abundant and widely dis 
tributed Rhaetic plants 

JURASSIC FLORAS 

Samples of the vegetation prevalent in Jurassic times are scat 
tered through the rocks from the far north in Franz Josef Land 
and Alaska to north and central Europe Siberia India Japan 
North America and in Graham Land on the borders of Antarctica 
One of the best known floras of the Middle Jurassic period is that 
preserved in the upraised sediments of estuaries which form the 
moors and cliffs of east Yorkshire In its mam characters the 
Jurassic vegetation carried on the tradifton which began in the 
latter part of the Triassic period and was further developed in the 
Rhaetic period Many Rhaetic genera persisted some new types 
were evolved and a comparative study has shown that while the 
Rhaetic facies in its broad features was maintained there are cer 
tain characters by which Jurassic floras can usually be recognized 
A brief comparison with the present vegetation of the fern cov 
ered river banks and the shrubs and trees on the deltas m the 
area that is now traversed by the Yorkshire cliffs from north of 
Whitby to south of Scarborough may enable us to realize the 
more striking contrasts between the present and the past Then 
as now there were horsetails (Eqmsetum) forming miniature for 
ests on the swampy ground the plants were more robust and 
taller than their modern descendants though they were smaller 
than their Triassic forebears The reign of Schizoneura and 
N eocalamites was almost over among the commoner plants were 
many which no longer occur m Europe a botanist wandering over 
the deltas would be reminded of lands south of the equator ferns 
such as Dictyophyllum and Matomdiiim would recall Diptens and 
Matonta he would also find species belonging to the Schizaeaceae 
Gleichemaceae Marattiaceae and Cyatheaceae families no longer 
represented in the British flora and most abundant m warmer 
southern lands He would note the prevalence of species some 
of them unfamihar m the architecture of the fronds agreeing in 
the structure of the spore capsules (sporangia) with the royal 
fern (Osmunda regaks) He would also discover clumps of Tktnn 
feldm probably occupying drier ground the fern like fronds char 
actenzed by their stiffer leaflets without sporangia of the normal 
fern type Passing to the taller shrubs and trees he would be 
struck by the abundance of stems bearing crowns of fronds of 
diverse form resembling m a greater or less degree the sago palms 
(cycads) of the tropics On closer inspection he would find that 
the cycadean plants bore shoots similar in shape to the flower 
heads of the globe artichoke (Cymra) some of them unisexufl 
others with male and female organs on a single axis instead of the 
male and female cones of modern cycads The great majority of 
these cycadean plants belonged to the Bennettitales a group that 
has long been extinct and not to the cycads in the narrow sense 
Most of them were constructed on the ordinary cycad plan as re 
gards the stem but the type represented in the Rhaetic floras by 
Wtelandtella persisted under a shghtly different form into the 
Jurassic period This aberrant Jurassic type was described by Dr 
Thomas as Wilhamsontella it had a comparatively slender and 
forked stem bearing scattered leaves (Taemoptens) more fern like 
than cycadean in form and in the angles of the forked branches 
bisexual flowers resembling those of Wtelandtella He would 
probably look m vain for oaks elms sycamores the ash alder 
and other broad leaved trees though he might discover some 
plants which would puzzle him by the association of a strange 
type of foliage with flowers distantly related to those of some 
modem angiosperms He would see cone bearing trees reminding 
him of the Norfolk Island pine {Araucana excelsa) trees with 
shoots like those of cypresses the incense cedar of America 
(Ltbocedrus) and the Arbor vitae {Thu]a)^ some with two 
ranked leaves recalling the yews the giant redwood of California 
{Sequoia semperw^ns) and other conifers The conifers as a 
whole would seem familiar though the association in the North 
Temperate region of types that are now widely scattered in. 
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warmer countries would afford an interesting topic of speculation 
on the vagaries of plant dispersal He would be surprised to 
find many trees exhibiting clear signs of relationship to the 
maidenhair tree (Gmkgo) From his knowledge of present day 
\egetation he would have difficulty m assigning to their position 
in the plant world such genera as Sagenoptens Thinnfeldta and 
other le acies from older floras 

Ihere were frequent thou^sh comparatively slight oscillations 
of the earth s crust in the com e of the Jurassic period which are 
registered in the varying nature of the sedimentary rocks — series 
of beds rich m the shells of marine creatures associated with de 
posits formed in estuaries and lakes The period is subdivided 
into stages grouped as Lower Middle and Upper Jurassic A 
considerable interval of time separated the stages represented by 
the plant bearing beds of Lower Jurassic age such as occur m 
England on the coast of Dorset from Upper Jurassic dirt beds 
(old surface soils) near Lulworth co\e m the same county Beds 
intermediate m age are exposed on the \ orl shire coast It is un 
necessary to follow the chan^'es in the use and fall of individual 
species from the earlier to the later sta^^es of the period there 
were differences in detail but the mam features of the vegetation 
so far as we know remained fairly constant Ferns Cycadophyta 
GmLgoales and conifers continued to be the ruling dynasties from 
the Rhaetic thiough the Jurassic period 

Cretaceous Floras — In the south of England and in some 
other parts of the world there is no sharp line of division between 
the last phase of the Jurassic period and the dawn of the Cre 
laceous period In the Weald district of Kent and Sussex m 
northern France Germany and Belgium a senes of fresh water 
beds contains records of a time when rivers carried into a large 
lake logs of wood twigs leaves and other samples of the vegeta 
tion which giew on the adjacent land From the relics of this 
flora preserved in the cliffs at Ecclesbourne near Hastings on the 
south coast of England and at other localities in western Europe 
It IS possible to form a picture of the plant world at the beginning 
of the Cretaceous period The differences between this Wealden 
flora in northern Europe and the preceding Jurassic floras are 
comparatively slight a few new forms are met with for exam 
pie a plant known as Wewhselm Manteih usually regarded as a 
fern with spreading fronds bearing small and thick leaflets an 
I other fein Onychtopsts psdotoides probably allied to the Imng 
I genus Onychmm a member of the Polypodiaceae which is rep 
f resented m the Far East and m other regions also a fern of pe 
cuhar habit referred to the genus Tempskya which may be a 
member of the Schizaeaceae recorded from several European lo 
calities and from Montana species of conifers agreeing in the 
needle like leaves and in the cones with members of the family 
Abietmeae which includes pines firs cedars larches and other 
genera The genus Sagenoptens though not yet extinct was much 
less in evidence in early Cretaceous than m Jurassic floras In the 
Wealden vegetation of northern Europe there were no trees so 
far as is known other than conifers The vegetation had still the 
Jurassic faaes at least m the mam Reference has already been 
made to the structure of the fertile shoots of the Rhaetic genus 
Wtelafwkelh and the Jurassic Wdhumsomella two examples of the 
extinct Bennettitales which in their comjm’atively slender forked 
stems differ widely from all existing cycads 

One of the outstanding features of the early Cretaceous floras 
IS the abundance of cycadean plants a feature also of Jurassic 
vegetation Most of the stems are of the type known as Cycadeo 
ipka the splendid specimen (fig 9) from Ui^r Jurassic rocks 
of southern England Cycadeotdea gtgantea agrees closely with 
stems of some modem cycads in its bulky form and m the closely 
packed persistent bases of old leaf stalks which give a character 
istic appearance to the plant This species differs from most ex 
amples m the absence of fertile branch^ The first typical repre 
sentative of the genus is one desenbed by Carruthers from Lower 
Cretaceous beds m the Isle of Wight named BrnmetUUs C^son^ 
and now included in Cycadeotdea Embedded amo% the 
leaf bases are several lateral brandies b«img a terminal 
and tmm&c&m diort linear leaves Ik thus species the 
to be ui^isexual and female The discovery m 


Dakota and in other districts in North America of hundreds of 
stems preserved in wonderful perfection supplied material which 
was described by Dr Wieland in two well illustrated volumes 
Some of the stems are unbranched others consist of several 
tuberous branches A remarkable feature is the extraordinary 
abundance of fertile shoots on a single stem The flowers are usu 
ally bisexual some bearing male and female organs which w«re 
apparently functional others with female organs only and with 
scars showing the former presence of male organs A fertile 
branch ends in a depressed dome or m a tapered cone (fig loA) 
co\ ered with two kinds of appendages fertile ovule bearing or 
seed scales each urrounded by a rosette of steril inter seminal 
scales with swollen flat tips (fig loB ) forming a protective layer 
over the whole fruit Below the female portion was a circle of 
10-0 pmnately branched stamens bearing rows of compound 
sporangia (pollen sacs) with numerous pollen grains The stamens 
were at first infolded round the flower axis after expanding and 
shedding the pollen they fell off The fertile branch bore numerous 
hairy bracts which surrounded a conical axis bearing short female 
organs (ovuliferous scales) and mterseminal scales enclosed by a 
senes of infolded leaves (stamens) bearing rows of compound 
sporangia (pollen sacs) The seeds contained an embryo with 
two cotyledons The male organs may be compared on a small 
scale with the fertile lea\es of modern ferns of the family Marat 
txaceae while the female organs are of a type that is peculiar 
to the Bennettitales (e g Wielandtella Wtlhamsomella Wtlham 
soma Cycadeotdea) The largest example of a flower so far le 
corded is one described by Dr Mane Stopes from Lower Cre 
taceous beds m the Isle of Wight which produced thousands of 
small seeds on a single fruit Cycadeotdea in its reproductive 
apparatus differs fundamentally from existing c>cads thou«-h m 
the form and structure of the stem it is similar to them It has 
been suggested that the general resemblance of the bisexual flow 
ers to those of a magnolia may be an expression of actual affinity 
and that the angiosperms which replaced the C> cadophyta as the 
ruling dynasty m the early days of the Cretaceous period may be 
connected with them by descent The chief difficulty in the way 
of accepting this view is the lack in the flowers of the Bennetti 
tales of any structure deffmtely comparable with an ovary A 
few leaves discovered in strata on the Atlantic border of the 
United States of America in the so called Potomic series the 
lowest members of which aie approximately equnalent to the 
English Wealden senes bear some resemblance to those of certain 
modern flowering plants but their precise nature is uncertain On 
the other hand Lower Cretaceous beds along a strip of the west 
Greenland coast on Disko island on the coast of the adjacent 
mainland and on Upermvik island (Lat 71 N } hive yielded sev 
eral Wealden species A species of Cmkgottes ferns allied lo 
Matoma and Diptens several forms of Gktehemtes closely allied 
to tropical and sub tropical Gleichenias and to fossil members of 
the family recorded from Jurassic rocks also some Wealden spe 
aes of gymnosperms associated with many leaves practically 
identical in form and venation with those of living flowering 
plants Plane trees magnolias oaks also leaves desenbed as 
Dalbergites because of their striking resemblance to the foliage 
of the tropical genus Dalbergm a member of the 1 eguminoseae 
It IS sigmficant that m no other part of the world do we find a 
greater abundance and vanety of angiosperms preserved side by 
side with ferns and gymnosperms which appear to be specifically 
mdistingmshable from Wealden species from northern Europe 
North America and many other parts of the world It would seem 
therefore that many of the broad leaved trees may have had their 
ongin m the early days of the Cretaceous period on an Arctic 
continent whence m later times they spread farther and farther 
towards the south 

it IS worth while to consider m rather more detail the nature of 
the vegetation which flourished in Greenland m the earlier stage 
of the Cretaceous period We have already commented on the 
Itptunance of the Rhaetic flora of Score^y Sound m east Green 
land the Lower Cretaceous flora has bean pmrfially reconstructed 
from specimens obtained from beds on approxanit^y Mine 
latitude (Lat 70-^71® N ) on the opiKisite coast Another 




CRETACEOUS FLORA HAS BEEN FOUND 

The arrows ncfic i a S the n Mfg tjon of Ar tic Crei ceous plants The present north n Hm ts of f mil es and ge era represent d in the Or en 
land C et oeous flo a are shown by the a lous I ne 

of great importance and of no little difficulty is the apparently anatomy of the leaf stalk with existing species of Gletchenm 
sudden transformation of the older Mesozoic vegetation in which Among other ferns are Laccoptens a genus that in the form of 
flowering plants played httie or no part into what we may call a the fronds and m the structure of the sporangia bears a striking 
vegetation that is entirely modern in its dominant characters likeness to Matoma Bmismanma closely allied to Dtptens spe 
The only mdication in Rhaetic and Jurassic floras of plants fore cies of Sphemptens and Cladophlebts which have not as yet been 
shadowing angiosperms in the nature of their reproductive or assigned to a definite position m relation to living species The 
gans IS furnished by the Caytoniales From Lower Cretaceous Cycadophyta are represented by plants bearing leaves having the 
rocks m England above the Wealden series Dr Mane Stopes de characters of Fseudocycas PUlophyllum and Otozamties genera 
scribed some highly speciahzed types of dicotyledonous wood which played a prominent part m Jurassic floras The fronds 
which cannot be regarded as primitive It is therefore certain known as Ptdophyllum axe characterized by two rows of hnear 
that angiosperms had reached an advanced state of developnent segments giving them an appearance similar to that of the Men 
at a comparatively early stage in the Cretaceous period can cycad Bwon Oto amttes fronds are distinguished by the 

The salient features gf the west Greenland flora may be briefly eared base of the segmmts which are occasionally relatively 
summarised as follows Species of Gktckm^m were the duel broad Trees with leaves hke those of Gmkgo were abundant m 
representatjives of the ferns they agree closely in the forkmg of the Arctic forests and with them were other members of the Gink 
the frond axis in the structure of the spore*<af6iule$j ^d m the goales Conifers wieare represented by spemes believed to be 
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to Araucaria and AgatJns of the southern hemisphere by mem 
bers of the cypress family relatives of the sequoias of California 
at least one species of Abietineae and by several conifers with 
leaves resembling in structure those of the umbrella pine {Scia 
dopztys) of Japan With these were associated several species of 
dicotyledons surprisingly modern m the pattern of the folia e 
m addition to the genera pieviously mentioned special attention is 
drawn to Ar to carpus the tropical bread fruit tree The occur 
rence of leaves agreeing closely m venation with those of the 
cinnamon tree {Ctnnamomum) and of members of the Mems 
permaceae a family of flowering plants that is now characteristic 
of tropical and warm temperate countries affords further evi 
dence of unusual climatic conditions m the Arctic regions (Map 
fig I ) We cannot believe that the evolution of the flowering 
plants was a sudden eveit The oldest known angiosperms so far 
discovered must be the descendants of a line of ancestors stretch 
in«=^ far back into the earlier stages of the Mesozoic era 

Concltaston — ^A comparative study of the records of plant life 
shows that the character of the vegetation was fundamentally 
changed during the later stages of the Palaeozoic era a few of 
the older types survived but most of the plants which flourished 
in the Coal age disappeared By degrees as the Tnassic period 
advanced ferns of modern aspect increased rapidly in number and 
displaced the Ptendosperms from their position of dominance 
The seed bearing fern like plants were by no means extinguished 
but they were overshadowed by the gradual rise to power of the 
Cycadophyta the Gmkgoales and other groups The next great 
change in the plant world was at the end of the Jurassic period 
and at the beginning of the Cretaceous period when the present 
dominant class the angiosperms began to assert its ascendancy 
and the floras became modified as by a new creation It is 
impossible to follow in detail the progress of evolution during the 
Cretaceous period as a whole The important point is that at the 
beginning of the peuod flowering plants were small m number or 
entirely absent this is the conclusion based on the very mcom 
plete data at present available In the Lower Cretaceous floras 
of Greenland North America Bohemia and Sakhalin Island m 
which dicotyledons first appear in quantity there were also sev 
eral representatives of gymnosperms and ferns which had sur 
vived from the Jurassic period As we ascend to the higher 
divisions of the Cretaceous period the floras become more modern 
and the chief differences between them and those of our own day 
are geographical rather than botanical The floras of North Amer 
ica and Europe for example agree much more closely with 
present day floras m sub tropical or even tropical lands than with 
the plant associations which now occupy the territory where the 
fossils have been found The problem of chmatic change raised 
by^the Cretaceous vegetation of Greenland has still to be solved 
On the accompanying map (fig 12) the northern limit of dis 
tribution of some of the families and genera is roughly shown 
If we assume that the Greenland Cretaceous species grew under 
conditions similar to those which govern the life of their present 
day relatives it follows that the climate must have been at least 
as warm as that m the Mediterranean region at the present time 
It IS certain that the Cretaceous vegetation could not have endured 
the hardships imposed on the present Arctic floras but it is by 
no means certain that extinct species of living genera could not 
have existed under conditions which would be fatal to their 
modem descendants The past is in many respects the key to the 
present but it is dangerous to carry this principle too far 
From the broken fragments of plants preserved m the sedi 
mentary rocks of the Mesozoic periods we have been able to 
reconstruct a few of the links in the middle portion of the chain 
of life and to follow the varying fortunes of certain groups and 
families through successive ages The history of the plant world 
may be compared with that of human races for a time one race 
holds sway over a widening territory unchecked by serious com 
petitors until with apparent suddenness a more efiScient stock 
asserts itself and the balance of power is disturbed In the con 
trast between the vegetation of the Cretaceous period and that 
charactenstic of the earlier stages of the Mesozoic era we have one 
of the most nnpressive fltostrations of the revolutionary aspect 


of evolution presented by the records of the rocks 
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TERTIARY PLANTS 

I Introduction — ^The great geological divisions into Primary 

I Secondary and Tertiary eras are based chiefly upon the observa 
tions of marine strata and marine organisms The reason for 
this classification lies in the fact that oceans are more continuous 
than land and sea organisms therefore present a more universal 
basis for classification than land organisms But changes in land 
hfe do not always coincide with changes in marine life and for 
this reason a different groupmg of geological periods is better for 
the study of plants The last great phase in the development of 
plant hfe is the coming in of flowering plants Tertiary botany 
IS chiefly concerned with the history of these but for their origin 
we must go back to the Cretaceous 
With the advent of flowering plants the age of world wide 
floras IS left behind From this time onwards plants are grouped 
into localized floras comparable with those of the present day 
Mode of Occurrence of the Plants^ — ^Hardly ever has a 
whole fossil plant been found with its parts in association Not 
uncommonly fruits containing seeds and leaves attached to 
stems occur Thus material available for the study of Tertiary 
plants IS fragmentary Most of the determinations are based on 
leaves fruits and seeds but there are notable exceptions In 
the Baltic amber vanous delicate organs are preserved Pollen 
has chiefly been studied from the Quaternary peat of northern 
Europe ^ 

Tertiary and Quaternary plant deposits are formed in vanous 
ways Sometimes the portions of the plants are embe^lded in the 
silts of ancient lakes as in central France Switzerland and the 
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Rocky mountains sometimes m the silts of rivers as in the beds I 
formed by the old Rhine or sometimes in the brackish water 
Slits of estuaries as in the beds of the Hampshire (England) 
coast Again plant deposits may be the accumulations of swamps 
e g the brown coal of Germany or of successive layers of vege 
tation occupying the same spot like the peat of northern Europe 
Y%t again plants may be buried by volcanic ejecta as has hap 
pened m Scotland Ireland and central France Or they may have 
become entangled in resin as has happened in the case of the 
Baltic amber It is from such scattered information overlapping 
now in one place now m another that the history of Tertiary 
plant life in Europe is pieced together Whatever the mode of 
origin there are corr spending differences in the kind of matrix 
m the parts of the plant preserved and generally in the com 
ponents of the floras 

Leaves usually occur in fine clay or tufa and most frequently 
as mere impressions showing more or less clearly the form and 
nervation but m the case of coniferous and evergreen leaves 
not infrequently part of the carbonized leaf itself is preserved 
covered by its tough cuticle Delicate winged and pappus bear 
ing fruits and seeds also occur m fine clays Other fruits and 
seeds also wood are found embedded in coarse material such as 
sandy clays sands and loam and m peat Usually if carbonaceous 
substance is present it is impregnated with mineral matter If 
as is common this is iron pyrites the close intermixture of hard 
pyntes witn rotten carbonaceous matter makes it difiicult to 
examine the objects by sectioning Sometimes the carbonaceous 
substance is entirely replaced by silica or calcite when sectioning 
becomes possible 

Methods of Study — ^Different organs being differently pre 
serwd each part of the plant requires a special method o study 
Leaf impressions require no preliminary treatment beyond ex 
posing any part concealed When the leaf blade is preserved a 
fragment must be chipped ofi with a knife and by treatment 
with nitric acid and chlorate of potash followed by ammonia the 
cuticle can be isolated mounted on a microscope slide studied 
and photographed Winged and pappus bearing fruits and seeds 
must be studied in the same way Other fruits and seeds are 
isolated by disintegrating the matrix This may be done by boil 
mg the seed bearing material in a strong soda solution or warm 
mg in a 10% solution of nitric acid over a water bath The dis 
solved matrix is then strained off through sieves leaving the 
fossils behind These can be examined as free entities In the 
investigation of pollen grains the material is boiled with a io% 
solution of caustic potash Wood being large is usually picked 
out of the matrix with a knife or other instrument and if possi 
bie sectioned and studied microscopically 

The number of living species is so great and the required 
knowledge so detailed that larely does a worker attempt more 
than one branch of the study All workers have one initial need 
m common — as complete a collection as possible of those parts 
of the hvmg plant they wish to study Ideally all living species 
should find place m tie collection and the material should be 
arranged so as best to suit the particular branch of study The 
arrangement of public herbaria is usually not very suitable for 
palaeobotapy The reason lies m the method of classification of 
hvmg plants This is based prmcipally on the arrangement of the 
floral organs although other organs play a subsidiary part In 
consequence all collections of dried plants and all books deahng 
with classification are arranged on this basis and afford no ready 
key to the palaeobotamst as they do to the botanist For the 
former the organs he studies have always to be re classified All 
great herbaria provide abundant material for the study of leaves 
but not for that of other organs Fruits and seeds are badly repre 
sented and there is great need for better coHectmg of these 
organs 

Either from collections or illustrations the student must gather 
all possible material for companson But the living matenal is 
the most important He^must examine the fossil and living part 
m detail using the microscope Stress is laid on the comparison 
with living ^material for sometimes palaeohotamsts have been 
content to follow the easier course of comparmg with previous 
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determinations only But on the exact comparison with living 
plants depends our knowledge of the relation of fossil species to 
hvmg ones 

Scope of the Study of Tertiary Plants — ^Tertiary plants 
furnish some of the later chapters in the history of living plants 
and of the world the latest of ail being found in the Quaternary 
They give the most reliable information obtainable about the 
ancestors of the living forms where they lived and what their 
various organs were like That is to say what changes in dis 
Iribution and structure they have under^^one or on the other 
hand what stability they may show They give also the best in 
formation obtainable as to past chmate 

In the early stages of the period we can trace no living species 
but some species are sufficiently close to living ones to be placed 
in living genera Others which cannot b^ placed m living genera 
may yet be placed m living families Nevertheless until the close 
of the Tertiary period plants constantly occur whose living rela 
tions have not been discovered Whether this is because the 
plants have become extinct and left no link with the present or 
because our knowledge of living plants is inadequate to trace their 
relations is difiicuit to tell Probably both causes operate It is 
certain however that old forms more remote from the hvmg 
have yielded place to newer forms closer to the living so that 
by the end of the Tertiary penod (latest Pliocene) all known 
fossil floras are composed almost exclusively of living species 
although the geographical distribution of these may have changed 
m the interval 

The study of a succession of floras in a given region say 
western Europe shows clearly that changes occur in their com 
ponents fiom age to age Further that the components of the 
successive floras are related to those of living localized floras 
now to a tropical now to a warm temperate flora and so on 

But living plants are grouped into localized floras largely 
under the influence of chmate Adverse climatic conditions will 
kill developed t e rooted plants Whole species or even genera 
would be killed out were it not that plants have an inherent power 
of movement in their embryo stage — the seeding stage If the 
members of a species can cast their seed beyond the range of 
the adverse conditions that species may survive If not it must 
die But for survival the change of climate must not overtake 
its rate of travel and there must be a suitable habitat within 
reach That plants continually try to occupy fresh ground is 
shown by the rapidity with which they spring up on waste land 
(Krakatoa after the earthquake Flanders during the war) That 
they fail to establish themselves if the ground is already occupied 
by a healthy population is shown by the rarity with which intro 
duced plants are able to establish themselves among a native flora 
It IS largely by movement under changing chmate that m proems 
of time plants have been grouped into the existing local floras 
Under a change fiom heat to cold the movement will be from 
higher to lower latitudes and from higher to lower altitudes Under 
a change from cold to heat it will be in the reverse directions 

In considering the results which have accrued from the study of 
Tertiary plants we propose to divide the subject under three 
heads belonging to the three great geographical regions in con 
nection with which most of the work on Tertiary plants has been 
carried out These regions are Europe North America and the 
Arctic The work on the Tertiary plants of ail other parts of the 
world is as yet too scattered and too scanty to admit of treat 
ment in a short article Space does not permit of more than a 
general indication of the characters of the floras which succeeded 
one another m the three regions during the long Tertiary ages — 
probably some tens of milhons of years For fuller knowledge 
readers must consult the bibliography Much of the older work 
needs revision chiefly because the knowledge of the plants of the 
Far East — ^just those with which Tertiary plants are most closely 
allied — ^has increased so greatly during this century In view of 
this increase in knowledge we illustrate the fossil floras of the 
various periods where we can by the latest work provided the 
floras are large and their age well established There is an addi 
tional advantage in so doing because the later wo?ks give refer 
ences to the more important older work# ^ 
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CRETACEOtfS AND XERXIARY PLANTS OF EUROPE 

The phnt deposits of Europe though numerous are usually of 
limited extent and confined to small areas When intercalated 
•vvith marine beds the geological age may be clear but frequently 
this does not happen and then the age is doubtful unless the de 
posits contain the remains of land animals which sometimes help 
in correlation 

Cretaceous —Floweiing plants when they appear in Lower 
Cretaceous rocks are represented m Europe by a few scattered 
specimens of very doubtful affinity a few species represented by 
leaves from Portugal or wood from England and so forth As 
time progresses the remains become more frequent but floras still 
retain their predominant Secondary character 
By the Upper Cretaceous fiowenng plants begin to dominate 
and from various parts of central Europe a considerable number of 
species have been recorded In Bohemia besides comfers and 
ferns there occur many dicotyledons Credmna is a genus of 
unknown affinity but other plants have been referred to hving 
genera Such are Mynca Ftcus Qmreus Eucalyptus Ftsoma 
PhUyrea Rkus Prunus Btgnoma Laurus SuRx Benthamta But 
without the evidence of fruits or flowers in support it is difficult 
to believe that so many living genera existed 
After the Cretaceous there was an interval of unknown dura 
tion not represented by deposits m Europe The Tertiary period 
which foUowed witnessed great changes in the physical geography 
of the cohtment The great mountain chains which span Eurasia 
were uplifted As we shall see later this has had an enormous 
iniuence on the plant Me of these regions ever since In addition 
to mountain huildmg there was also great volcanic activity m 
vanous partfe It is customary to divide the Tertiary into four 
periods Eocene Ohgocene Miocene Pliocene 

The earhest Eotane the Faleocene is not repre 
m Bntate but is found on the Contaent m the north east 
pf France and m Belguri Thie fcira ia stuU close to that of the 


Upper Cretaceous and indicates similar warm temperate or sub 
tropical conditions Count G de Saporta recorded from Geimden 
near Liege species of oak chestnut laurel cinnamon camphor 
Litsea and Persea also members of the Arahaceae Memsperma 
ceae Celastraceae and Myrtaceae families From tufa formed by 
an ancient waterfall at Sezanne he recorded besides a profusion 
of ferns geneia of Lauraceae Tzhaceae Mehaceae StercuUacec^ 
also Symplocos Ar to carpus (the bread fimt) Magnolia hazel 
alder willow viburnum cornel fig ivy and vine but nearly all 
the European genera show an exotic character From the Paleo 
cene near Pans Watelet recorded Araucaria bamboo and palms 

Later m age are the Woolwich and Reading series of England 
from which a small but interesting flora suggests a rather more 
temperate chmate than that which preceded or followed it Leaves 
of plane are abundant and among the plants recorded are 
Robima a palm two figs and a laurel C von Ettmgshausen and 
J Starkie Gardner who worked on the beds recorded two ferns 
Anetmta and Ptens and two gymnosperms Lthocedrus related to 
the American L decurrens and a species of swamp cypress 
Taxodium eiiropaeum 

The Oldhaven beds which follow have yielded fig and cinnamon 
None of these beds have as yet been fiilly investigated and the 
evidence is too scanty for a correct inference as to chmate 

The deposit next m age in England to which we must refer is 
the London Clay It is the mo t important plant bed of Lower 
Eocene age m Europe The fruits and seeds are very abundant 
and beautifully preserved For more than two centuries they have 
attracted attention In 1840 Dr James Scott Bowerbank pub 
lished an admirable study of some of them but the work was 
nevei finished His botanical knowledge was inadequate to allow 
him to determine the species In 18/9 Ettingshausen made a \iery 
hurried study of Bowerbank s matenal and pubhshed a list of 
plants but without any evidence to support his determinations 
Critical examination of the same material by the writers who 
are now engaged upon its study proves that his work was faulty 
m the extreme and valueless The work of revision is not com 
pleted but it may be stated that with the exception of a few 
representatives of sub tropical genera the affinity of all is tropical 
Scarcely any of the genera have living representatives m Europe 
The Nipa palm was one of the commonest species In the present 
era it abounds on the margins of estuaries and lagoons m the 
tropics of east Asia Other palms are common and families wholly 
tropical find representation It can scarcely be doubted that the 
chmate of Britain was tropical or nearly so when the London 
Clay was deposited 

Similar evidence of tropical conditions comes from the Pans 
basm where amongst other plants numerous palms occur includ 
mg Ntpa OUeha a tropical water plant of the Old World is also 
found Saporta pointed out the further evidence for tropical con 
ditions shown by the scarcity of caducous leaves an absence 
which indicates the non occurrence of seasonal changes The mid 
die Eocene of the Bournemouth beds (Hampshire) still shows 
something of a tropical character The flora is as yet incom 
pletely known but Dr Helena Bandulska has begun in connection 
with it one of the few systematic studies of leaf cuticles that has 
been made Isolated cuticles have frequently been studied but the 
systematic examination of living species 1$ but begun It may 
prove of great value The Nipa palm (determined from fruits) 
flourished also such tropical genera as Antba Litsea and Neo 
htsea but somewhat cooler conditions may be evidenced by 
Linder a and Nothofagus Gardner and Ettingshausen had pre 
viously recorded many ferns also comfers including Araucantes 

We must draw attention to a curious and important fact It has 
been noted that the flora of the London clay wag exotic All Ter 
tiary floras continued to be so in a large degree until towards the 
end of the period At first even the families were mainly exotic 
Gradually European families came in but the relationship of the 
genera was exotic Then European genera began to appear but the 
relationship of the species was exotic J^aStly^ at the end of the 
Phocene the whole flora was transformed to one of European 
i^ecies Stated m another way A flora of Buropeai|^ relationship 
gradually replaced one of exotic relationdap winch died out 
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The relationship of the dying flora is very remarkable In the 
Eocene it was more or less world wide but with a marked leaning 
to plants of the Far East In floras later than the Eocene the 
relationship contracts African affinities nearly disappear Plants 
with relations in the Far East predominate Next in order come 
North American and Mediterranean plants then Australian in 
spite of the fact that the Far East and Ameiica are so far and the 
Mediterranean so near Yet another way of stating the same fact 
is that a type of flora which was gradually killed out m Europe 
survived largely m the Far East and in America and offiy in a 
very small degree in the Mediterranean The parts of the Far 
East m which the living allies are found are Japan China Burma 
further India the Malay Peninsula Mala}/ Islands Formosa the 
Philippines also Australia In a general v ay as time passed the 
relationship passed northward from Malaya to Japan and China 
and from the West Indies through the United States to Canada 

The upper Eocene of Hordle (Hampshire) the flora of which 
was described by M E J Chandler has yielded the conifers 
Sequoia (related to the red wood) and pine In addition there ' 
occur among flowering plants such tropical or sub tropical genera 
as Broussonetia Chlorophora Gordonia lodes Memnspermum 
Natsiatum Nipa Ontes P hello dcndi on Symplocos Zanthoxylon 
and various vines Among genera which now range into Europe 
are Corydalis Liquidambar Styrax as well as the blackberry 
elder and persimmon 

Oligocene — In the succeeding Oligocene the change of flora 
is comparatively slow The flora of the Bembridge beds (Hamp 
shire) of Early Oligocene age has lately been studied by E M 
Reid and M E J Chandler It contains a few tropical and sub 
tropical genera such as Epipremnum Neohtsea Phyllanthera 
Rad^ermachera Tylophora but plants of a cooler range are also 
common Araucantes Catalpa Cinmmomum (the cinnamon) 
Engelhardtia IncarvtUea Libocedrus Sabal (the palmetto) and 
numbers of genera which now have representation m Europe 
Bulrush bur reed pond weeds water soldier sedge beech oak 
hornbeam clematis buttercup poppy and Acanthus 

A flora of somewhat the same age is preser\ed in the Baltic 
amber Reference has already been made to its mode of preserva 
tion The plants include the amber pine itself from which the 
resin dripped enclosing insects leaves twigs wood flowers 
seeds and haiis Many of the flowers closely resemble living forms 
Among exotic genera are two palms Phoemx (the date palm) and 
Sabal Clethra Dalbergta Deut ta Ephodra Eammamahs Bib 
bef tia Magnolia SUiartia Tnanthera and Ximema Among Euro 
pean genera are Daphne Erodium Gei amum Loranthus Amaran 
tus Mynca Smdax and The stum besides oak chestnut beech 
willow polygonum flax maple holly buckthorn and wild 
parsley Probably this list needs revision It will be noticed that 
a great number of these genera have not appeared m previous 
lists and will not appear m later ones The amber flora offers a 
good example of the selective process which accompanies different 
kinds of preservation 

One of the largest known fossil floras belongs to the Oligocene 
that of Aix m Provence It was determined by Sapor ta It comes 
from the bed of an old lake The lake itself long continued m 
existence and the life around and within it suffered many vicissi 
tudes whilst the region was convulsed by the earth movements and 
volcamc activity of the time although no very great change took 
place m the flora from beginning to end Some of the exotic 
famihes represented are Bignomaceae Proteaceae and Sapotaceae 
Aiuong exotic genera are Araha Ailanthus Bombax Leucothoe 
Magnolia Sapndus Stercuha Zanthoxylon Several conifers and 
palms occur Law^aceae are represented by cinnamons add cam 
phprs Among European genera are Arundo Daphne Smlax and 
StyrmCf bur reed bulrush pond weeds alders birch oak flg pop 
kr willow laurel jasmine olive oleander and persimmon 

Miocene ---One of the earhest described and most famous of 
Tertiary floras was obtained from the silted up lake of Oenmgen 
m Switzerland From this Oswald Heer recorded hundreds of 
species As his work pedhls revision it will be better to take as a 
type of a Miocene flora the almost equally famous brown coal of 
central |Bur&po Mmch recent work has been done on brown coal 


material derived from various localities by the late Dr P Menzei 
and Dr R Krausel Numerous conifers are found — Sequoia 
Taxodium and Glypfostrobus The walnut family is strongly 
represented by American and Asiatic forms Catkin bearing trees 
are abundant Among exotic genera are Ampelopsts Acantho 
panax Araha Cinnamomum Elaeodendron Lindera Liquidam 
bar Magnolia Per sea Symplocos Among European genera are 
Cotoneaster Pahurus Sorbus Spiraea Trapa Zi ypkus plane 
plum hawthorn blackberry maple Euonymus holly buckthorn 
1 me and ash In this flora are found forms so near the living as to 
be named as meie varieties It must be remarked however that 
genera found in Europe are still often represented by species of 
exotic relationship 

The transition from Miocene to Pliocene is well represented m 
the old volcanic region of central Franoe E M Reid has de 
scribed from fruits and seeds a late Miocene (or Mio Pliocene) 
flora from Pont de Gaii Among alien genera are AcUnidia Arne 
thystia Cleomella Clerodendron Ehretia Epipremnum Mag 
noha Mehosma Menispermum Phellodendron Polantsia Sym 
plocos Tnchosanthes All are of east Asian or American affinity 
There are besides numbers of European genera which cannot here 
be named 

Pliocene — The Lower Pliocene flora of Mougoudo (Cantal) 
IS a little newer It was examined by Prof L Laurent who 
recorded exotic Lauraceae Rhamnaceae and Malvaceae also Zel 
kova Abroma Cissus Grewta Stercuha and Paulowma 

The largest known Lower Pliocene flora is the Reuvenan from 
the Dutch Prussian border It was studied by Prof Laurent and 
by C and E M Reid Among exotics are Actimdia Araucaria 
Araha Brasenia Cary a Epipremnum Euryale Glyptostrobus 
Karmnskia Magnolia Mehosma Menispermum Myrsine Nel 
umhmm Nyssa Phellodendron Proserpinaca Pseudolarix Ptero 
carya Sequoia and Zelkova besides many others European gen 
eia are now numerous Many living species occur some of them 
European 

Similar evidence comes from the Rhone valley where M 1 abbe 
Georges Depape has recorded Buettnena Carya Cinnamomum 
Dtospyros Ginhgo Glyptostrobus haunts Liquidambar Lino 
dendron Oreodaphne Persea Pterocarya Sapmdus Sassafras 
Torreya Zanthoxylon and Zelkova amongst exotic genera 

In the Middle Pliocene a great change occuired in the European 
flora Very rapidly the old exotic plants disappeared and European 
plants took their places almost with a rush In the flora of 
Tegelen (Holland) but a few stragglers of the exotic genera re 
mam Actimdia Duhchium Euryale Magnolia Phellodendron 
Pilea and Pterocarya 84% of genera were European and 82% 
were represented by allies of European species By the close of 
the Pliocene i e the end of the Tertiary period the Cromer forest 
; bed flora shows an almost exclusive European alliance The old 
flora had gone 

CREXACEOXJS AND TERTIARY PLANTS OP NORTH AMERICA 

As distinguished from the European the Tertiary flora of North 
America is characterized by the continuity of the great bulk of its 
elements from past to present with only suck changes as have 
attended evolution and plant migration within the contment some 
of the more tropical forms having sought refuge in South America 
When alien elements occur they show alliance with the Tertiary 
plants of Europe or with the living plants of the Far East and m 
a lesser degree with those of Africa and the Mediteiranean The 
alliance with the Far East continues to the present day as Asa 
Gray and the late Prof C S Sargent have pointed out Hence 
the Imng flora of Amenca is imked with the extmct Tertiary 
flora of Europe and with the living flora of the Far East 

The Cretaceous and Tertiary pknt deposits of North America 
present a magnificent series^, often covering extensive areas 
They may be divided mto three chief groups (i) The deposits 
of the southern and southeastern coastal plains a senes studn^ 
by prof B W Berry These show an ordered succession of strand 
floras of very similar character lyhich lived under similar condi 
tions^ and are therefore cjiosdy comparable from to age They 
are fkted by i^^tercabhed manne sfrat^ (e) The deposits of the 
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eastern coastal plain those of Cretaceous age being the most 
important (o) The Rocky mountain group where a scattered 
senes of continental deposits occurs some of them having been 
formed as were many m Europe under the influence of mountain 
building and volcanic action The beds like similarly isolated 
beds m Europe are of somewhat doubtful age but Cretaceous 
Eocene and Miocene strata appear to be represented The flora is 
of an inland type 

Cretaceous — The Cretaceous witnessed m America as m j 
Europe the passing of the flora of secondary type and the in 
coming of flowering plants Conifers cycads and ferns were still 
largely lepresented but they diminished in number and the older 
forms died out The flowering plants of the Lower Cretaceous 
were markedly different from those of the present day They are 
referable to living famil es but only a few such as fig and sassa 
fras to livin genera In the Upper Cretaceous the flora became 
iicher and more varied It indicates a mild climate without sea 
sonal changes In the coastal beds of the south and from beds of 
simihr age which extend through Alabama and New Jersey and 
are found m West Greenland a rich flora is found m which figs 
willows and magnolias are predominant From the Dakota Sand 
stone Leo Lesquereux described a consideiable number of enera 
among which may be mentioned Araha Ctnnamomum Eucalyp 
tus Ficus Ilex Inga Juglans Launis Magnolia Nyssa Pahurus 
Finns Popnlus Qmrcus Sassafras Sequoia Sterculia Zt yphiis 
These also indicate mild conditions 

The latest Cretaceous is found m the Laramie formation of the 
Rocky mountain group The strata were laid down in a great 
inland sea which was gradually drained by the elevation and 
silting up of its bed Coal seams indicate long persistent swamps 
and hgoons In his study of the flora the late Dr T H Knowlton 
named ferns the conifers Dammara and Sequoia and among 
flowering plants Anofia Ceanothns Cercis Eicona Magnolia 
Nelumbmm Ptstacta Sabal Zt yphus as well as species of wal 
nut willow poplar oak bread fruit fig ivy holly but many of 
the plants can only be referred to families their more exact 
lelationship being uncertain 

Eocene — ^The Eocene saw a sudden development of modern 
types Almost all the plants are closely allied to those which 
inhabit the warm regions of the earth Even when genera range 
into cooler regions they are in almost every case represented m 
the tropics also The largest Lower Eocene flora is the Wilcox 
flora described by Berry Most of the plants are tropical or sub 
tropical a few are allied to temperate forms Among genera are 
Acacia Anona Araha Arfocarpus Avicenma Bamsteria Bumeha 
Canavalia Canm Carapa Cassia Cedrela Celastrus Chryso 
balanm Cmmmomum Coccolobis Comhretum Dalbergta 
Uodonaea Dry pales Engelhardtm Fagara Ficus Fraxinus 
Glyptostrobus Gmt tarda Ilex Inga Juglans Laurus Magnolia 
Maytenus Mynca Nectandra Nyssa Oreodapkne Oreopanax 
Osmanthus Pahurus Fersea Ptsoim Pistia Pithecolohvum 
Pknera Parana Prunus Quercus Reynosm Rhamnm Sapindus 
Stderoxylon Smaruba Sophora Sterculia Taxodhum Trapa 
Zamm Zizyphus It is to be noted that some of these genera 
such as Glyptostrohus Laurus Oreodapkne Pahurus Parana 
Stderoxylon and Trapa are now confined to the Old World 

The Green river beds of the Rocky mountain group belong to 
a later Eocene age Rnowlton who revised the flora m 19 4 
stated that there is an overwhelming preponderance of species 
with living allies in tropical and sub tropical regions He ten 
tatively divided the species into lowland and upland forms The 
flora IS not a large one Among the lowland forms he named 
species of palm a relation of the banana and Brasema (a species 
of water My) besides other genera which are the same as some 
recorded from the Wilcox beds 

Oligocene — ^The Ohgocene is not well known from America 
From the coastal region Berry has described several small floras 
Among them are those of the Alum Bluf beds and the Catahoula 
Sandstone Like so many Ohgocene floras m Europe the con 
st fluents show mixed relationships Some such as palms show 
alliance with tropical forms Others like Ulmus Rhamnm and 
Pdmrus with cooler forms Berry concludes that the Ohgocene 


period m America was warmer than the Eocene although this 
IS open to doubt for the Ohgocene floras are too small to be 
representative while the Eocene floras also show a large pre 
ponderance of tiopical forms In Europe the Eocene was un 
doubtedly the warmer period 

Miocene — The Miocene in the south is known only from small 
floras Temperate forms mingle with those of a more tropisal 
type as they do in Europe indicating a cooler flora supplanting a 
warmer one under the influence of a chan<ying climate The 
climatic conditions appear to have been very similar to those of 
the same regions to day 

In the Rocky mountain region more is known of Miocene floras 
The Florissant beds of Colorado studied by Prof T D A 
Cockerell show beautiful leaf impressions and recall the Oenmgen 
beds of Switzerland Ailanthus Anona Liquidamber Persea 
Rohtma Sequoia also persimmon fig oak and pine are typical 
plants The climate was probably similar to but damper than 
that of the present day 

Pliocene — The Pliocene is not well represented Its flora is 
essentially modern and includes existing species although a few 
like Trapa (the water chestnut) are now extinct in America 

CRETACEOUS AND TERTIARY PLANTS OP THE 
ARCTIC REGIONS 

Our knowledge of Arctic plants comes in the first instance 
from the studies made by Heer between 1868 and 1883 He rec 
ognized two periods for flowering plants The older is referred 
to the Cretaceous The newer by him called Miocene is now 
generally referred to the Eocene He descnbed about 335 species 
from the Cretaceous and 282 from the Tertiary but the num 
hers are certainly far too large as indicated by Prof A C 
Sewards work m 1926 The plants come from vanous locaMties 
within the Arctic Circle ranging as far north as Gunnell Land 
lat 81 and Spitzbergen lat 79 That the plants are m situ is 
shown by the fact that some are rooted 

Cretaceous — In the lower beds of the Greenland Cretaceous 
from Rome occurs one of the earliest known flowering plants 
called by Heer a poplar From later beds at Atane besides ferns 
some of which are referred to genera now tropical come many 
conifers such as Araucaria Cupresms Sciadopttys and Sequoia 
palms Artocarpus Ltnodendron Magnolia Sapindus Sassafras 
Rhus species referred to Proteaceae and Menispermaceae also 
species of oak poplar and fig Still higher beds at Patoot contain 
Acer Acerafes At aha Zizyphus also species of fig walnut plane 
and buckthorn among flowering plants and Dammara among 
conifers 

Eocene — ^The late Prof Nathorst stated that the Eocene beds 
of Spitzbergen yield Taxodium Sequoia Libocedrus grass sedges 
pines willows and pond weed From Cape Lyell he recorded 
Sequoia Grewia Magnolia water plantain maple poplar willow 
alder birch hornbeam hazel beech oak elm plane and lime 

From Greenland Heer recorded Gmgko Libocedrus Glypto 
strobus Taxodium Sequoia Finns among conifers Sassafras 
Acerates Nyssa Vitis Acer Koelreutena Juglans Rhus and 
many catkin bearing trees among flowering plants The climate 
was temperate 

Most of these genera reappeared in the Tertiary of Europe 
and America They are related to plants now living in Asia and 
America Some also live m Europe The occurrence of these 
plants within the Arctic Circle has a most important bearing 
upon the interpretation of plant history in the Northern Hemi 
sphere 

TERTIARY PLANTS IN RELATION TO WORLD HISTORY 

Summary. — ^The Tertiary floras of Furope Amenca and the 
Arctic and the living floras of the Far East and North Amenca 
are all intimately related What little is known of the Tertiary 
floras of Russia and Asia indicates that they too were related 
It follows that Tertiary floras of an east Asian American alliance 
lived on to form the source of much M the living floras of east 
Asia and Amenca but were killed m Eurasia In those regions 
where they lived there are no transcontinental chains 

forming barners between the Pole and the Equator whereas in 
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the regions where they died there are Further the mountain 
chains were being formed whilst the extermination was m 
progress and the extermination was greatest after they were 
formed Hence it may be inferred that the mountain chains helped 
to kill There is another set of facts which points to the same 
conclusion In the early Tertiary the European flora showed 
c?bnsiderable alliance with Indian and Afncan plants indicating 
passage between these regions Later at the time when the bar 
rier was m existence the alliance died out Again therefore the 
barrier would seem to have helped to kill Alliances must indicate 
either linkages through some common source or direct linkage 
Also if the allies are far removed they must indicate migration , 
The interruption of the alliances by east west barriers must | 
indicate that the migration was north south Finally the presence 
of ever cooler and cooler forms must indicate that it was from 
north to south 

Explanation — ^The phenomena involved are of world wide 
significance not localized The best explanation is that originally 
suggested by Saporta It meets all the facts and is based on the 
assumption that whilst the temperature of at least the northern 
portion of the Northern Hemisphere underwent change no change 
or but very slight took place in the position of the Poles As the 
full measure of the relationship with plants of the Far East has 
become better known the evidence supporting this explanation 
has become more full and definite The explanation is that m 
Cretaceous and early Tertiary times the North Polar regions 
supported a warm type of vegetation allied to living plants 
In the Cretaceous these were of a sub tropical or warm tern 
perate type in the Eocene of a cooler type at which time the 
flora of Britain and France was tropical Slowly the chmate 
co(iled and as it did so plants migrated southward throughout 
Europe Asia and North America their places being taken by 
others of a cooler type These new forms must have been evolved 
in the north since the linkage of floras continued throughout the 
Tertiary The migrants must have suffered loss by the way and 
undergone evolutionary changes even in America and east Asia 
for although allied to one another the living floras of these 
regions differ Some elements were lost here others there In 
Europe and western Asia the whole were ultimately destroyed 
With the ever increasing cold behind and the impassable moun 
tains m front they perished leaving scarcely a trace 

Space will not permit us to enter into any full discussion of the 
recurrence of Glacial and inter Glacial periods and the influence 
they may have had on the flora It is e\ident however that if 
climatic alterations such as those just described are part of the 
normal routine that has gone on through all geological periods 
and are not merely confined to the latest then such changes must 
evidently have had great influence on the evolution and geo 
graphical distribution both of species and of floras Whether this 
was so IS a question still to be decided for in dealing with extmct 
floras it IS difficult to decide except in the most general way to 
what climatic conditions they point We seem to find indications 
of long period chmatic oscillations m Tertiary times but none of 
the sudden invasion of an Arctic flora like that which occurred 
during more recent times 

It might appear from the above that the Eurasian continent 
was gradually depleted of plants But this was not so The 
flora was greatly impoverished and has remained so m marked 
contrast to that of America and especially to that of the Far 
East But new plants came in to form the living flora of Eurasia 
Where they came from is not certain Some may have come from 
the north but many possibly most appear to have come from 
the vast highlands of central Asia Their history has yet to be 
discovered 

QUATERNARY RLANTS 

The latest chapters in the history of our planet belong to the 
Quaternary period and to these chapters plants contribute a very 
important share We confine our attention to the Quaternary 
of Europe because iiam it comes almost the whole of our m 
formation The most important feature so far disclosed m the 
Quatemar>of America is the presence of a few east Asian or 
European^plants — Xmthmm Pterocarya cinnamon and ladrel 


which died out later 

Compared with the Tertiary the Quaternary period was short 
— a few hundred thousand years The important facts regarding 
it are (i) In north Europe a series of rapid and marked climatic 
changes took place (2) Throughout the period man is known to 
have lived 

With the Quaternary ice age the cooling of the northern 
regions which had been going on since the Eocene reached a 
climax The ice age was not a period of unbroken Arctic cold 
This is shown clearly by beds of temperate plants intercalated 
between others showing cold conditions Such temperate inter 
glacial beds have been found throughout north Europe mclud 
mg Britain Most of the plants now live in these regions a few 
are extmct and others survive elsewhere The British plants 
indicate a climate about as warm as bi 5 t drier than that of the 
present day 

In beds of preceding and succeeding age colder types of plants 
occur Dwarf arctic willow and the arctic birch flourished on the 
plains of Germany and in the south of England The ground 
was gay with arctic and alpine flowers — Pnniula fannosa Saxi 
fraga oppostttfoha Dry as 0 dope tala Polygonum vtvtparum the 
alpine poppy flax potentiila geranium scabious campanula gen 
tian and the bearberrj Ranunculus hyperboj eus one of the most 
arctic of buttercups grew m the Isle of Wight It now lives no 
further south than the Dovrefjeld mountains Lapland Alaska 
and Labrador These changes were going on whilst palaeolithic 
man lived in Europe 

Subsequently the climate ameliorated The snow and ice re 
treated although slight alternations of climate still occurred 
Some of these have been traced by the statistical study of pollen 
in peat Using this study for the investigation of peat dredged 
from the floor of the Dogger Bank 60 ft beneath the sea Dr 
G Erdtman of Stockholm discovered that it belonged to the 

boreal period when the chmate was cold but not arctic The 
peat had previously been studied by the Reids who found evi 
dence of a great fenland stretching from England to the Con 
tment The boreal period which saw this fenland m existence 
belongs to the age of early Neolithic man In Neolithic deposits 
various cultivated plants are found wheat barley millet apples 
pears the opium poppy and flax 

As prehistory passes into history we glean interesting scraps 
of information Tutankhamun was buried with a string of seeds 
from the magic mandrake around his neck the Celts grew wheat 
barley and beans at Glastonbury and the Romans brought 
coriander fig grape and mulberry to Silchester also many vege 
tables and wild fruits 

Bibliography — ^The literature dealing with Tertiary plants is 
usually technical and is mainly embodied in papers published m 
saentific penodicals Text books on the subject are few and treat 
it from the point of view of the botanist without givmg any account 
of the composition of successive floras The most useful text hooks 
are H Potonie Lehrhuch der Palaobotamk (revised by W Gothan 
1921) K A Zittel Handbook of Palaeontology vol n trans by 
C R Eastmann (London 1925) Full references to all palaeobotanicai 
papers published before 1889 will be found in Lester Ward The 
Geographical Distribution of Fossil Plants Sth Report U S Geo 
\ logical Survey (Washington D C 1889) References to all American 
I hterature up to 1919 will be found m F H Knowlton A Catalogue 
of the Cenozoic Plants of North America Bull 6 g 6 tl S Geol 
Survey (Washington DC 1919) E W Berry Tree Ancestors 
(Baltimore 1923) is an interesting popular work Two important 
and interesting early works are 0 Heer The Primaeval World of 
Switzerland (trans and edit by James Hey wood 2 vols London 
18^6) and G de Saporta Le Monde des Plantes (Pans 1879) 
Recent large European publications which give very full references 
to more recent literature are C and E M Reid The Pliocene Floras 
of the Dutch Prussian Border Med Rifksops Delfstoffen No 6 
(The Hague 1915) R Krausel Nachtrage zur Tertiarflora Schle 
siens Jahrb Gcal Landersanst vol xxxix-xl (Berlin 1920-21) 
G Depape La Flore Pliocene de la vallee du Rhone Ann des Sc 
nat hot vol iv ioth senes (Pans 1922) E M Reid and M E J 
Chandler Catalogue of the Camozoic Plants vol 1 Bntish Museum 
Nat Hist (1926) Literatui% on Quaternary plants is even more 
scattered and often appears m a supplementary form to other work 
The only text books dealing with the subject are C Reid The Ongtn 
of the Bntish Flora (London 1899) which contaMs references to 
work pnor to 1899 and C Reid Submerged Forests (Cambndge 
X913) J R Matffiews The Distnbutioll mf Certain Portions of fiie 
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British Flora part i Ann Bot vol xxwii (London 19 con 
tarns references to several papers dealing with British deposits G 
Eidtman Literature on Pollen Statistics Published before 1927 
Geolog Forens (Stockholm March April 1927) contains full refer 
ences to all literatuie on pollen work (EMR MEJC) 

PALAEOGNATHAE, the term used in ornithology (qv) 
to denote the more primitive modern birds replacing the older 
term Ratitae (g v) 

PALAEOGRAPHY, the name given to the science of an 
cient handwriting acquired from a study of surviving examples 
The word is sometimes erroneously used where epigraphy would 
be better (for inscriptions qv on stone or metal) It is difficult 
indeed to define the boundary between the two sciences many 
of the ancient inscriptions of the Far East Cambodia India 
Ceylon etc may quitQ legitimately be dealt with as part of 
the study of pilaeo raphy although they are usually treated by 
epigraphists as purely confined to their realm of activity The 
different implements used from the beginning in the making of 
marks or outline characters whereby man made a permanent 
record of his thou hts and experiences have had their influence 
on the classification of writings as adopted by later scholars 

For a discussion of the palaeography of Far Eastern peoples 
the article Inscriptions should be consulted In the present 
article only Greek and Latin palaeo raphy will be discussed In 
the articles Egypt and Hieroglyphs will be found details of 
the Egyptian records (X ) 

GREEK 

A history of Greek handwriting must be incomplete owing to 
the fragmentarv nature of the evidence If we rule out the in 
scriptions on stone or metal which belong to the science of 
epigraphy we are practically dependent for the period pre 
ceding the 4th or 5th centiuy of the Christian era on the papyri 
from Lgypt (see Papyroiogy) the earliest of which tal e back 
our knowledge only to the end of the 4th century b c This 
limitation is less serious than it might appear since the few 
mss not of Egyptian origin which have survived from this 
period like the parchments from Avioman (E H Minns 
Joi^fn of Sell Sfud \xxv 2 seg) or Dura (New Pal Soc 11 
1 56) the Herculaneum papyri and a few documents found in 
Egypt but written elsewhere reveal a surprising uniformity of 
style in the various portions of the Greek world but some 
diiferences can be discerned and it is probable that had we more 
material distinct local styles could be traced 

1 urther at any giaen period several t>pes of hand may exist 
together Ihcre was a marked difEerence between the hand 
used for hteiarv works (generally called uncials but m the 
papyrus period better styled book hand ) and that of docu 
m#nts ( cursive ) and within each of these classes several 
distinct styles were employed side by side and the vanous 
types are not equally well represented xn the surviving papyn 

The development of any hand is largely influenced by the 
materials used To this general rule the Greek script is no 
exception Whatever may have been the penod at which the 
use of papyrus or leather as a wntmg material began in Greece 
(and papyrus was employed in the 5th century b c ) it is highly 
probable that for some time after the introduction of the alpha 
bet the characters were incised with a sharp tool on stone or 
metal far oftener than they were written with a pen In cutting 
a hard surface it is easier to form angles than curves in writing 
the reverse is the case hence the development of writing was 
from the angular letters ( capitals ) inherited from the epi 
graphic style to rounded ones ( ^uncials ) But only certain 
letters were affected by this development in particul^ E (un 
eial e) L (c)^ G (m) and to a less extent A (a) 

The Ptolemaic Period. — ^The earliest Greek papyrus yet dis 
covered 1$ probably that containing the Fersae of Timotheus 
which dates from the second half of the 4th century n c and its 
sonpt has a cunously archaic appea»an<» E, S and 0 have the 
capital form and apart from these test letters the^general effect; 
is one of and angiffarity More staking is the of 

the eai;hest dated papyrus^ a contract of $ii b c Wtafen witfif 
mom mm «d elc^ncef if shows httle trace of any dev^pment 
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towards a truly cursive st>le the letters are not linked and 
though the uncial c is used throughout E and 0 have the capi 
tal forms A similar impression is made by the few other pap} ri 
chiefly literary dating from about 300 B c E may be slightly 
rounded 0 approach the uncial form and the angulai S occurs 
as a letter only in the Timotheus papyrus though it survived 
longer as a numeral (=200) but the hands hardly suggest 
that for at least a century and a half the art of writing on 
papyrus had been well established Yet before the middle of 
the 3rd century b c we find both a practised book hand and a 
developed and often remarkably handsome cursive 

These facts may be due to accident the few early papyn 
happening to represent an archaic style which had survived 
along with a more advanced one but it is likely that there was 
a rapid development at this period due partly to the opening of 
Egypt with Its supplies of papyri and still more to the estab 
lishment of the great Alexandrian library which systematically 
copied literary and scientific works and to the multifaiious 
activities of Hellenistic bureaucracy Henceforward the two 
types of script were sufficiently distinct (though each influenced 
the other) to require separate treatment Some literary papyri 
like the roll containing Aristotle s Conshtukon of A them were 
written in cursive hands and conversely the book hand was 
occasionally used for documents Since the scribes did not date 
hterary rolls such papyri are useful in tracing the development 
of the book hand 

The documents of the mid 3rd centur}^ b c show a great 
variety of cursive hands We have none from the chancelleries 
of the Hellenistic monarchs but some letters notably those of 
Apollonius the finance minister of Ptolemy II to his ag^nt 
Zeno and those of the Palestinian sheikh Toubias are in a t> pt 
of script which cannot be very unlike the Chancery hand of the 
time and show the Ptolemaic cursive at its best These hands 
have a noble spaciousness and strength and though the individ 
ual letters are by no means uniform in size there is a real unity 
of style the general impression being one of breadth and upright 
ness H with the cross stroke high 11 M with the middle 
strokes reduced to a very shallow curve sometimes approaching 
a horizontal line T and T with its cross bar extending much 
further to the left than to the right of the up stroke F and N 
whose last stroke is prolonged upwards above the line often 
curving backwards are all broad e c d and 0 which some 
times takes the form of two almost perpendicular strokes 
joined only at the top are usually small co is rather fiat its 
second loop reduced to a practically stiaight line Partly by 
the broad flat tops of the larger letters partly by the insertion 
of a stroke connecting those (like H T) which are not naturally 
adapted to linking the scribes produced the effect of a horizon 
tal line along the top of the wntmg from which the letters seem 
to hang This feature is indeed a general characteristic of the 
more formal Ptolemaic script but it is specially marked in the 
3rd century b c 

Besides these hands of Chancery type there are numerous 
less elaborate examples of cursive varying according to the 
writer s skill and degree of education and many of them stnk 
ingly easy and handsome In some cursiveness is earned very 
far the linking of letters reaching the point of illegibility and 
the characters sloping to the right A is reduced to a mere acute 
angle (Z ) T has the cross stroke only on the left o> becomes an 
almost straight hue H acquires a shape somewhat like h and 
the last stroke of N is extended far upwards and at times flat 
tened out till it is httle more than a diagonal stroke to the right 
The attempt to secure a horizontal line along the top is here 
abandoned This style was not due to inexpertness but to the 
desire for speed being used specially in accounts and drafts, and 
'wm generally the work of practised writers How wdl established 
the cursive hand had now become is shown by some wax tablets 
of this period m University coEege, Irpiidon (Anctml EgHplt 
1927 part 3) the wntmg on which, despite the difference ol 
matenai dosely resembles the hands of papyri 

Doctunents of the late and early 2nd centmm b c 
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perhaps partly by the accident of survival (we have nothing 
analogous to the Apollonius letters) a loss of breadth and 
spaciousness In the more formal types the letters stand rather 
stiffly upright often without the linking strokes and are more 
uniform in sme in the more cursive they are apt to be packed 
closely together These features are more marked in the hands 
df the 2nd century The less cursive often show an approxima 
tion to the book hand the letters growing rounder and less 
angular than in the 3rd century in the more cursive linking was 
carried further both by the insertion of coupling strokes and 
by the writing of several letters continuously without raising 
the pen so that before the end of the century an almost current 
hand was evolved A characteristic letter which survived into 
the early Roman period is T with its cross stroke made in two 
portions (T) In the ist century the hand tended so far as can 
be inferred from the surviving examples to disintegrate we 
can recognize the signs which portend a change of style irregu 
larity want of direction and the loss of the feeling for style A 
fortunate accident has preserved two Greek parchments written 
m Parthia one dated 88 B c in a practically unligatured hand 
the other 22/21 b c in a very cursive script of Ptolemaic type 
and though each has un Egyptian features the general char 
acter indicates a uniformity of style in the Hellenistic world 

The development of the Ptolemaic book hand is difficult to 
trace as there are few examples mostly not datable on external 
grounds Only for the 3rd century b c have we a secure basis 
The hands of that penod have an angular appearance there is 
little uniformity in the size of individual letters and though 
sometimes notably in the Petrie papyrus contaimng the Pkaedo 
of Plato a style of considerable delicacy is attained the book 
hand in general shows less mastery than the contemporary cur 
sive In the 2nd century the letters grew rounder and more 
uniform in size but in the ist century there is perceptible 
here as m the cursive hand a certain disintegration Piobably at 
no time did the Ptolemaic book hand acquire such unity of 
stylistic eSect as the cursive 

The Roman Period — Papyri of the Roman period are far 
more numerous and show greater variety The cuisive of the | 
ist century has a rather broken appearance part of one char I 
acter being often made separately from the rest and linked to 
the next letter A form characteristic of the ist and 2nd cen 
turies and surviving after that only as a fi action sign ( — i) is 
rj in the shape H By the end of the ist century there had been de 
veloped several excellent types of cursive which though diffe3> 
ing considerably both in the forms of individual letters and in 
general appearance bear a family likeness to one another Quali 
ties which are specially noticeable are roundness in the shape of 
letters contininty of formation, the pen being earned on from 
character to character and regulanty the letters not diffenng 
stnkingly in size and projecting strokes above or below the hne 
being avoided Sometimes especially in tax receipts and in ster 
eotyped formulae cursiveness is carried to an extreme In a letter 
of the prefect dated in 209 we have a fine example of the 
Chancery hand with tall and laterally compressed letters o 
very narrow and a and w often written high in the line This 
style from at least the latter part of the 2nd century exercised 
considerable influence on the local hands many of which show 
the same characteristics less pronounced, and its effects may be 
traced into the early part of the 4th century Hands of the 3rd 
century umnfluenced by it show a fallmg off from the perfection 
of the 2nd century stylistic uncertainty and a growing coarse- 
ness of execution mark a penod of decline and transition 

Several different types of book hand were used in the Roman 
penod Particularly handsome IS a round upright hand seen eg 
m a Bntish Museum papyrus contaimag Odyssey III The cross 
stroke of e is high M deeply curved and A has the form a, 
Uniformity of size is weE attained, and few strokes project and 
these but slightly above or below the hne Another type weh 
called by Schubart the severe style^ has a more angular 
appearance and not infrequently slopes to the ri#t though 
handsome % has not the sumptuous appearance of farmer 
^ 0 i 
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Theie are various classes of a less uretentiojis style in which 
convenience rath r ban beauty was the first consideration and 
no pains were taken to avoid irregularities in the shape and 
alignment of the letters Lastly may be mentioned a hand which 
IS of great interest as being the ancestor of the type called 
(from its later occurrence in vellum codices of the Bible) the 
biblical hand This which can be traced back to at least the 
late 2nd century has a square rather heavy appearance the 
letters of uniform size stand upright and thick and thin 
strokes are well distinguished In the 3rd century the book 
hand like the cursive appears to have deteriorated in regulanty 
and stylistic accomplishment 

In the charred rolls found at Herculaneum and dating from 
about the beginning of our era we have specimens of Greek 
literary hands from outside Egypt and a companson with the 
Egyptian papyri reveals great similarity in style and shows that 
conclusions drawn from the hands of Egypt may with caution 
be applied to the development of writing in the Greek world 
generally 

The Byzantine Period — The cursive hand of the 4th century 
shows some uncertainty of character Side by side with the style 
founded on the Chancery hand regular m formation and with 
tall and narrow letters which characterized the period of 
Diocletian and lasted well into the century we find many other 
types mostly marked by a certain looseness and irregularity 
A general progress towards a florid and sprawling hand is easily 
recognizable but a consistent and deliberate style was hardly 
evolved before the 5th century from which unfortunately few 
dated documents have survived Byzantine cursive tends to an 
exuberant hand m which the long strokes are excessively ex 
tended and individual letters often much enlarged But not a 
few hands of the 5th and 6th centuries are truly handsome and 
show considerable technical accomplishment Both an upright 
and a sloping type occur and there are many less ornamental 
hands but there gradually emerged towards the 7th century 
two general types one (specially used in letters and contracts) 
a current hand sloping to the nght with long strokes in such 
characters asr p ^ rj (which has the h shape) t and k and with 
much hnking of letters and another (frequent in accounts) 
which shows at least in essence most of the forms of the later 
minuscule (See below ) This is often upright though a slope 
to the right is quite common and sometimes especially in 
. one or two documents of the early Arab period it has an almost 
I calligraphic effect 

In the Byzantine period the book hand which in earlier 
times had more than once approximated to the contemporary 
cursive diverged widely from it ^ 

VELLUM AND PAPER MSS 

The change from papyrus to vellum involved no such modi 
fication m the forms of letters as followed that from metal to 
papyrus The justification for considenng the two materials 
separately is that after the general adoption of veEum the 
Egyptian evidence is first supplemented and later superseded 
by that of mss from elsewhere and that during this penod the 
hand most used was one not previously employed for literary 
purposes 

The Uncial Hand — ^The prevaihng type of book hand during 
what in papyrology is called the Byzantine penod t e roughly 
from AD 300 to 650 IS known as the bibhcal hand It went 
back to at least the end of the 2nd century and had had ong 
maEy no speaal connection with Christian literature In 
mss , whether veEum or paper of the 4th century found in 
Egypt we meet other forms of script particularly a sloping 
rather inelegant hand denved from the literary hand of the 
3rd century which persisted to at least the sth century but 
the three great early cpdices of the Bible are aE written in 
i uncaals of the bibhcal type In the Vaticanus placed in the 4th 
' century, the characteristics of the hand are least strongly 
marked the letters have the forms chamcteri^c of the type 
• but witimut the heavy appearance later mss and 
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general impression is one of greater roundness In the Sinaiticus 
which IS not much later the letters are larger and more heavily 
made and m the Alexandrmus (5th century^) a later develop 
ment is seen with emphatic distinction of thick and thin 
strokes By the 6th century alike in vellum and in papyrus 
mss the heaviness had become very marked though the hand 
still retained in its best examples a handsome appearance but 
after this it steadily deteriorated becoming ever more mechan 
ical and artificial The thick strokes grew heavier the cross 
strokes of T and 0 and the base of A were furnished with droop 
mg spurs The hand which is often singularly ugly passed 
through various modifications now sloping now upright 
though it is not certain that these variations were really sue 
cessive rather than concurrent A different type of uncials 
derived from the Chancery hand and seen in two papyrus ex 
amples of the Festal letters despatched annually by the Patri 
archs of Alexandria was occasionally used the best known 
example being the Codex Marchalianus (6th or 7th century^) 
A combination of this hand with the other type is also known 

The Mmttsctale Hand — The uncial hand lingered on mainly 
for liturgical mss where a large and easily legible script was 
serviceable as late as the i th century but in ordinary use it 
had long been superseded by a new type of hand the minuscule 
which originated in the 8th century as an adaptation to literary 
purposes of the second of the types of Byzantine cursive men 
lioned above A first attempt at a calligraphic use of this hand 
seen 111 one or two mss of the 8th or early 9th century (e g 
Spectmtjia Cod Graec Vatican No 5) in which it slopes to the 
right and has a narrow angular appearance did not find favour 
but by the end of the 9th century a more ornamental type 
from which modern Greek script is descended was already 
restablished It has been suggested (T W Allen Journ EeV 
Stud xl I— 12) that it was evolved in the monastery of the 
Studium at Constantinople In its earliest examples it is up 
right and exact but lacks flexibility accents are small breathings 
square in formation and in general only such ligatures are used 
as involve no change in the shape of letters The single forms 
have a general resemblance (with considerable differences in 
detail) both to the minuscule cursive of late papyri and to those 
used m modern Greek type uncial forms were avoided 

In the course of the loth century the hand without losing 
its beauty and exactness gained in freedom Its finest period 
was from the 9th to the 12 th century after which it rapidly 
declined The development was marked by a tendency (i) to 
the intrusion in growing quantity of uncial forms which good 
scribes could fit into the fine without disturbing the unity of 
stvle but which in less expert hands had a disintegrating effect 
(2) to the disproportionate enlargement of single letters espe 
cially at the beginnings and ends of lines (3) to ligatures often 
very fantastic which quite changed the forms of letters (4) to 
the enlargement of accents breathings at the same time acquir 
mg the modern rounded form But from the first there were 
several st>!es varying from the formal regular hands charac 
teristic of service books to the informal style marked by numer 
ous abbreviations used in mss intended only for a scholar s 
private use The more formal hands were exceedingly conserv 
atwe and there are few classes of script more difficult to date 
than the Greek minuscule of this class In the loth nth and 
12th centuries a sloping hand less dignified than the upnght 
formal type but often very handsome was specially used for 
mss of the classics 

Hands of the ixth century are marked in general (though 
there are exceptions) by a certain grace and delicacy exact but 
easy those of the 12th by a broad bold sweep and an increasing 
freedom which readily admits uncial forms ligatures and en 
larged letters but has not lost the sense of style and decorative 
effect In the rath and still more the 14th centunes there was a 
steady dechne the less formal hands lost their beauty and 
exactness becoming ever more disorderly and chaotic m their 
effect wMe tlSh formal style mutated the precision of an earher 
period without attaining freedom and naturalness and often 
appeals singularly lifeless In the 15th century especially in the 


West where Greek scribes were m request to produce mss of 
the classical authors there was a revival and several mss of 
this period though markedly inferior to those of the iith and 
12th centunes are by no means without beauty 

ACCENTS PUNCTUATION DIVISION OF WORDS 

In the book hand of early papyri neither accents nor breatl^ 
mgs were employed Them use was established by the beginning 
of the Roman period but was sporadic m papyri vhere they 
were used as an aid to understanding and therefoie more 
frequently in poetry than in prose and in lyrical oftener than in 
other verse In the cursive of papyri they are practically unknown 
as are marks of punctuation Punctuation was effected in earl> 
papyn literary and documentary by spaces reinforced in the 
book hand by the paragraphus a horizontal stroke under tht 
begmmng of the line The coroms a more elaborate for n of 
this marked the beginning of lyrics or the principal sections of i 
longer work Punctuation marks the comma the high low and 
middle points were established in the book hand by the 1 oman 
period in early Ptolemaic papyn a double point ( ) is found 

In vellum and paper mss punctuation marks and accents were 
regularly used from at least the 8th century though with some 
differences from modern practice At no period down to the 
invention of printing did Greek scribes consistently separate 
words The book hand of papyri aimed at an unbroken succes 
sion of letters except for distinction of sections in cursive 
hands especially where abbreviations were numerous some 
tendency to separate words may be recognized but in rciht\ 
it was phrases or groups of letters rather than words which 
were divided In the later minuscule word division is much 
commoner but never became systematic accents and brciih 
mgs serving of themselves to indicate the proper division 

Bibliography — General V Gardthausen Gnechnche Palaeographe 
(2nd ed Leipzig 1911-13) a comprehensive work should hi supph 
mented by the ist ed (Leipzig 1879) as some useful features of 
that work are omitted and by the monographs mentioned m the 
introduction ample bibliographies E M Thompson An Inirodut 
tion to Greek and Latin Palaeography (Oxford 191 ) the hindust 
general account of the whole subject with numerous facsimile end 
good bibliography W Schubart Gnechtsche Palaeograpim (Munich 
1925) being vol 1 part 4 ist half of the new ed 01 Mullers 
Handbuch der AUertumswtssenschajt (the best and most up to date 
sketch lor papyri inadequate for the hands of \ellum and paper m s 
many facsimiles and a bibhography) Palaeogr iphical Soiicty and 
New Palaeographical Society Facsimiles two senes each (1873-8 ^ 
1884-94 1903-12-13 etc) an invaluable senes of facsimiles with 
transcripts and palaeographical commentary W Schubart Das Bmk 
bei den Gnechen und Romern (2nd ed 19 1) Papyn F G Ken} on 
The Palaeography 0} Greek Papyn (Oxford 1S99) (out of date but 
still useful ood facsimiles) W Schubart Papyn Graecae Biro 
hnenses (Bonn 1911) No 2 of the senes Tabulae in Usum Schoiarum 
(a cheap collection of good facsimiles) atlases to vols t -m of Greek 
Papyn in the Bntish Museum (1S93-1907) Vellum and paper mss 
H Omont Fac stmiUs des plus anctens manusents grecs de la Btb 
liotheque Nationale (1892) chiefly undated mss uncial and minuscule 
one papyrus and Fac stmtUs des manusents grecs datis de la Btbho 
theque Nationale du IX e mt XIV e sihch (1891) most useful for 
datmg purposes P F de Cavalien and J Lietzmann Spectmtna 
codteum Graecorum Vaticanorum (Bonn 1910) a cheap and hand} 
senes G Vitelli and C Paoh CoTlvzione fiorentma dt facstmib 
paleografict (Florence 1897) G Cereteh and S Sobolevski Lxempk 
codicum Graecorum littens mtnuscuhs senptorum annorumque noUs 
mstructorum Moscow also Leipzig (1911-13) and Exempla codicum 
graecorum httens unciahbus senptorum (1913) two very useful seues 
T W Allen Notes on Abbreviations in Greek Manuscripts (1SS9) 

A Papadopoulos Kerameus lEPOSOATMITIiCH BIBAIOSHKH (1891- 
99) has useful facsimiles Other references m the works above referred 
to See also T W Allens bibhographies in The Tmfs Work m 
Classical Studies (H I B ) 

LATIN 

Attention should be drawn at the outset to certain fundamental 
definitions and principles of the science The original characters 
of an alphabet are modified by the material and the implements 
; used When stone and chisel are discarded for papyrus and reed 
' pen the hand encounters less resistance and moves more rapidly 
This leads to changes in the siae and position of the tetters and 
then to the joining of tetters and consequently to altered shapes 
Weiare thus confronted aft an early cbte with quite disliacl types 
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The majuscule style of writing based on two parallel lines 
ADLP IS opposed to the minuscule based on a system of four 
hues with letters of unequal height adlp Another classification 
according to the care taken in foimmg the letters distm 
guishes between the set book hand and the cursive script The 
difference in this case is determined by the subject matter of the 
tert the writing used for books (scnptwa hbraria) is in all 
periods quite distinct from that used for letters and documents 
{eptstolans dtplomattca) While the set book hand in majuscule 
or minuscule shows a tendency to stabilize the forms of letters 
the cursive often carelessly written is continually changing in the 
course of years and according to the preferences of the writers 

This being granted a summary survey of the morphological 
history of the Latin alphabet shows the zenith of its modifications 
at once for its history is divided into two very unequal periods 
the first dominated by majuscule and the second by minuscule 
writing 

I MAJUSCULE WRITING 

Capital Writing — ^The Latin alphabet first appears in the 
epigraphic type of majuscule writing known as capitals These 
characters form the mam stem from which developed all the 
branches of Latin writing On the oldest monuments (the tn 
scnptiones bello Hanmbahco antiquiores of the Corpus Inscnp 
tionum Latinarum) it is far from showing the orderly regularity 
of the later penod Side by side with upncrht and square char 
acters are angular and sloping forms sometimes very distorted 
which seem to indicate the existence of an early cursive writing 
from which they would have been borrowed Certain literary 
texts clearly allude to such a hand (Van Hoesen Roman Cnrstve 
Writing pp i~2) Later the characters of the cursive type were 
progressively eliminated from formal inscriptions and capital 
writing reached its perfection m the Augustan age 

Epigraphists divide the numerous inscriptions of this penod into 
two quite distinct classes tituli or formal inscriptions engraved 
on stone in elegant and regular capitals and acta or legal texts 
documents etc generally engraved on bronze in cramped and 
careless capitals Palaeography inherits both these types Re 
produced by scribes on papyrus or parchment the elegant char | 
acters of the inscriptions become the square capitals of the manu 
scripts and the actuaria as the writing of the acta is called 
becomes the rustic capital 

Of the many books written m square capitals the iditions de 
luxe of ancient times only a few fragments have survived the 
most famous being pages from manuscripts of Virgil (Chatelam 
Pol des classtques latins pi LXI-II LXXV Oxyrhynchus 
Papyri vm i 098) The finest examples of rustic capitals the 
use of which is attested by papyri of the first century (Zange 
meister and Wattenbach Exempla pi I -II ) are to be found in 
manuscripts of Virgil (Ehrle Fragm Virgiliana 1899 Pal Soc ^ 
pi 113-117 Archwto paleogr ttal 1 98) and Terence (Pal Soc 
pi 135) Neither of these forms of capital writing offers any 
difficulty in reading except that no space is left between the words 
Their dates are still uncertain in spite of attempts to determine 
them by minute observation (Dziatzko Untersuchungen E A 
Lowe in the Classical Quarterly vol xix p 197) 

The rustic capitals more practical than the square forms soon 
came into general use This was the standard form of writing so 
far as books are concerned until the 5th century when it was 
replaced by a new type the uncial which will be discussed below 

Early Cursive Writing —While the set book hand in 
square or rustic capitals was used for the copying of books the 
writing of every day life letters and documents of all kinds was 
m a cursive form the oldest examples of which are provided by 
the graffiti on walls at Pompeii (C/L iv) a senes of waxen 
tablets also discovered at Pompeii {CIL iv supplement) a 
similar senes found at Verespatak in Transylvania {CIL in ) 
and a number of papyri (Wessely Schnfttafeln and Studien zur 
Pal XIV Oxyrhynchus Papyn passim Pedenci Esemp dt 
corsiva antica etc ) I'rom a study of a number of docu 
ments which exhibit transitional forms it appears that this 
cursive was originally simplified capital writing (Stefiens Lat 
Pal and ed pi 3 Wessely Studten xiy pi viii etc ) The 
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evolution was so rapid however that at quite an early date the 
scnptura eptstolans of the Roman world can no longer be de 
scribed as capitals By the first century this kind of writing 
began to develop the principal characteristics of two new types 
the uncial and the minuscule cursive With the coming into 
use of writing surfaces which were smooth or offered little re 
sistance the unhampered haste of the writer altered the shape 
size and position of the letters In the earliest specimens of writ 
mg on wax plaster or papyrus there appears a tendency to repre 
sent several straight strokes by a sm^^le curve The cursive writ 
mg thus foreshadows the specifically uncial forms The same 
specimens show great inequality m the height of the letters the 
mam strokes are prolon ed upwards (^ = ^ h — d) or downwards 
In this direction the cursive tends to become a 

minuscule hand 

Uncial Writing — ^Although the characteristic forms of the 
uncial type appear to have their origin m the early cursive 
(Thompson Latin Palaeography in Sandy s Companion 2nd ed 
p 771 Van Hoesen The Parentage and Birthdate of the Latin 
Uncial in Transactions and Proceedings of the American Philo 
logical Association xhi ) the two hands are nevertheless quite 
distinct The uncial is a hbraria closely related to the capital 
writing from which it differs only in the rounding off of the 
angles of certain letters principally ^ G ^ It represents 1 
compromise between the beauty and legibility of the capitals and 
the rapidity of the cursive and is clearly an artificial product It 
was certainly in existence by the latter part of the 4th century 
for a number of manuscripts of that date are written m perfect 
uncial hands {Exempla pi XX ) It presently supplanted the 
capitals and appears in numerous manuscripts which, have sur 
vived from the 5th 6th and 7th centuries when it was at its 
height (A list IS given in Traube Vorlesungen 1 171-261 and 
numerous reproductions m Zangemeister and Wattenbach s Ex 
empla and in Chatelam Uncmlis scnptura ) By this time it had 
become an imitative hand in which there was generally no room 
for spontaneous development It remained noticeably uniform 
over a long penod It is difficult therefore to date the manuscripts 
by palaeographical criteria alone The most that can be done is 
to classify them by centuries on the strength of tenuous data 
(Chatelam Unc script exP^anatio tabularum) The earliest 
uncial writing is easily distinguished by its simple and monumental 
I character from the later hands which become progressively stiff 
and affected 

II MINUSCULE CURSIVE WRITING 

Early Minuscule Cursive — When writing has to be done 
frequently and rapidly says the Nouveau Traite de Dtplo 
matique (11 491) majuscule writing is bound to turn impct 

ceptibly into a connected or cursive minuscule It would be 
easy to illustrate this generalisation by examples taken from 
ancient cursive writing m which here and there from the ist 
century onwards are found symptoms of transformation in the 
form of certain letters the shape and proportions of which corre 
spond more closely to the definition of minuscule writing than 
to that of majuscule Rare and irregular at first they gradually 
become more numerous and more constant and by degrees sup 
plant the majuscule forms so that in the history of the Roman 
cursive there is no precise boundary between the majuscule and 
minuscule periods 

The oldest example of minuscule cursive writing that has been 
discovered is a letter on papyrus found in Egypt dating from 
the fourth century {Archiv fur Urkundenforschung m pi 1 ) 
This marks a highly important date m the history of Latin 
writing for with only one known exception not yet adequately 
explamed — ^two fragments of imperial rescripts of the 5th century 
(Mommsen Fragmente zweter Kaiserrescnpte in the Jahrbuch 
des gememen deutschen Rechts vi 39S Preisigke in Schnften 
der wissensch Gesellsch m Strassburg xxx Pal Soc pi 30)— 
the minuscule cursive was thenceforth the only scnptura epsto 
Ians of the Roman world 

The ensuing succession of documents {eg a certificate of 
AO 400 in Wessely Studten xiv pi xm a letteifof Ao 444 in 
Wessely Schnfmf&kt pi xn No #2) ^ continuous 
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improvement in this form of writing charactensed by the boldness 
of the strokes and by the elimination of the last Im enn majus 
cule forms The Ravenna deeds of the 5th and 6th centuries 
(Marini I paptn dtplomaUct Champollion Figeac Chartes et 
Mss sur papyrus E A Bond Facstmtles of Ancient Charters 
Archtvio paleogr ttalmno 1 pi 1-5) exhibit this hand at its per 
fection 

At this period the minuscule cursive made its appearance as 
a book hand first as mar<^mal notes and later for the complete 
books themselves The only difference between the book hand and 
that used for documents is that the principal strokes are shorter 
and the characters thicker This form of the hand is usually called 
semi cursive 

The National Hands — ^The fall of the Empire and the estab 
lishment of the barbarians within its former boundaries did not 
interrupt the use of the Roman minuscule cursive hand which 
was adopted by the newcomers But for gaps of over a century 
m the chronological series of documents which have been pre 
served it would be possible to follow the evolution of the Roman 
cursiae into the so called national hands forms of minuscule 
writing which flourished after the barbarian invasions in Italy 
France Spam En land and Ireland and which are still known 
as Lombardic Merovingian Visi^othic Anglo Saxon and Irish 
These names came into use at a time when the various national 
hands were believed to have been invented by the peoples who 
used them but their connotation is merely geographical 

Nevertheless in spite of a close resemblance which betrays 
their common on in these hands are specifically different per 
haps because the Roman cursive was developed by each nation in 
accordance with its artistic tradition (Cf Schiaparelli Note 
paleografiche in Arcinvto stor itakano Ixxiv 55 ) 

Lombardtc Wntmg — In Italy after the close of the Roman 
and Byzantine periods the writing is known as Lombardic a 
generic term which comprises several local varieties These may 
be classified under four principal types two for the senptura 
epstolans the old Italian cursive and the papal chancery hand 
or httera rommia and two for the librana the old Italian book 
hand and Lombardic m the narrow sense sometimes known as 
Bmeventam on account of the fact that it flourished in the prm 
cipahty of Benevento 

The oldest preserved documents written m the old Itahan 
cursive show all the essential characteristics of the Roman cursive 
of the 6th century (Bonelli Cod pal lombardo Arch pal %tal 
1 m vii ) In northern Italy this hand began m the 9th century 
to be influenced by a minuscule book hand which developed as 
will be seen htei m the time of Charlemagne under this in 
fluence it gradually disappeared and ceased to exist in the course 
0 the I th century In southern Italy it persisted far on into 
the later middle ages (Russi Paleogr de docum della prov 
NapoUtana) 

The papal chancery hand a variety of Lombardic peculiar to 
the vicimty of Rome and principally used m papal documents 
is distinguished by the formation of the letters a e q t It 
IS formal m appearance at first but is gradually simplified under 
the influence of the Carohngian mmuscuie which finally prevailed 
m the bulls of Hononus 11 (1124-1130) The notanes public m 
Rome continued to use the papal chancery hand until the be 
ginning of the 13th century 

The old Italian book hand 1$ simply a semi cursive of the type 
already desenbed as m use in the 6th century The principal 
examples are derived from scr$ptona m northern Italy where it 
was displaced by the Carohngian mmuscuie dunng the 9th century 

In southern Italy this hand persisted developing into a calli 
graphic form of writing and m the loth century took on a very 
artistic angular appearance (Lowe Bemmntan Senpt facsimiles 
in Bscicelli Taeggx^ Paieogr arUst it Monte C&ss$no) The 
Bmdtet roHs provide us with the finest examples In the gth 
century it was introduced m Dalmatia by the Benedictine monks 
and developed there as m Apulia on the basis of the archetype^ 
cuImJnMing m a rounded Bemmntma known as the Ban type 
(Mmnk^ Sen^tnm Bemvmtma Zagreb, tgm) 

The ^hoot of the Roman cursive which de 


veloped in Gaul under the first dynasty of kings is called Meio 
vingian writing It is represented by thirty eioht royal diplomas 
(Lauer and Samaran Les dtplomes ongmaux des Merovinituis) 
a number of private charters (Tardif Facsini de chmtes tt 
diplofnes) and the authenticating documents of relics (Prou 
Recuetl de facsim 1904 pi v ) 

Thou h less than a century intervenes between the Raveima 
cursive and the oldest extant Merovin«^ian document (ad 6 :)) 
there is a reat difference m appearance between the two wiitin s 
The facile flow of the former is replaced by a cramped style m 
which the natural slope to the ri ht gives way to m upright h md 
and the letters instead of being fully outlined are compres cd 
to such an extent that they modify the shape of other Icttcis 
Copyists of books used a cursive similar to that found in docu 
ments except that the strokes are thicker the forms more rc ulir 
and the heads and tails shorter {Album paleogr de la Soe dt I } i 
des Chartes pi i ) 

The Merovm lan cursive as used in books underwent simplihc i 
tion in some localities undoubtedly through the influence of the 
minuscule book hand of the period The two principal centres 
of this reform were Luxeuil and Coibie (Triube Perrona Scot 
torum in Sit ungsbenchte of the Munich Academy 1900 I icb irt 
Corhte Scriptorium in W M Lindsay s Palacogr Lat i ) 

With the appearance early m the 8th century of the Caio 
Imgian mmuscuie the Merovino-ian hand ceased to be usf d for 
books In the Carolm lan chancery where it peisisted longest 
it soon discarded its characteristic forms and intricate combma 
tions of letters under the influence of the new hand Only i fiw 
archaic types with long slender heads and tails \aguelv reminiscent 
of the old script survived in diplomatic wutm<^ until the nth 
century 

Visigothic Writing — In Spam after the Visigothie conquest 
the Roman cursive gradually developed special ihiueliusties 
Some documents attributed to the 7th century disphy i transi 
tional hand with straggling and rather uncouth foims (hvtild 
and Loewe Exempla scripturae msigothtcat pi Ihe dis 
tmctive features of Visigothic writing the most notictaWi ot 
which IS certainly the q shaped 0^ did not appear until hiei m 
the book hand The book hand became set at an early d ite 
In the 8th century it appears as a sort of semi cursive the c irhcsl 
example of certain date is ms Ixxxix in the Capiiu! ir I ibrary m 
Verona (Clark Collectanea htspamca 63 i 9-X30 Schiipardli 
in Arch stor ital Ixxxii 106) From the 9th century the caili 
graphic forms become broader and more rounded until the nth 
century when they become slender and an„uhr (numerous re 
productions in Ewald and Loewe Exempla Burnam Paleogr 
ibenca Clark Collectanea Garcia Viilada Paleogr espamh) 

The Visigothic minuscule appears in a cursive form m docii 
ments about the middle of the gth century and m the course of 
time grows more intricate and consequently less legible (Munoz 
Paleogr visigoda Garcia Villada op cit ) It soon came into 
competition with the Carohngian minuscule which supplanted if 
as a result of the presence m Spam of French elements such as 
Clumac monks and warriors engaged m the campaign against the 
Moors (Hessel Aushrettung der karal Mim&kel m Archtr fur 
Urkundenforschung vii viii ) 

The Irish and Anglo Saxon hands which were not directly de 
rived from the Roman mmuscuie cursive will be discussed later 

III SET mmmcvm wmtmQ 

One after another the national mmuscuie cursive hands were 
superseded by a set mmuscuie hand which has already been men 
tioned Its origins may now be traced from the beginning 

Half uncta.1 Wmtmg-*-The early cursive was the medium in 
which the mmuscuie forms were gradually evolved from the cor 
responding majuscule forms Mmuscuie wntmg wa^ thus cursiVe 
in Its inception As the mmuscuie letters made their appearanee 
mihe cursive wntmg of documents they were adopted mi given 
calligraphic form by the copyists of lilepry texts so that mi 
mmuscuie alphabet was constituted gradually, letter hf httm 
: following the development of the mmnsciie Ju^l m 

some documents written m Ihe early cursive s&ow » nuxturo bf 
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majuscule and minuscule forms so certain literary papyri of the 
ctiiimy (Oxyrhynchus Papyft iv pi vi No 668 xi pi vi 
No 13/9) inscriptions on stone of the 4th century {Pal Soc 
pi 127-8 irch pal ttal v pi 6) yield examples of a mixed set 
hand with minuscule forms side by side with capital and uncial 
letters The number of minuscule forms increases steadily m 
t«xts written m the mixed hand and especially m marginal notes 
until by the end of the 5th century the majuscule forms have 
almost entirely disappeared in some mss 

This quasi minuscule writ ng known as the Half uncial {see 
the many examples m Chatelain Sem uncial Script ) is thus 
descended from a Ion line of mixed hands which in a synoptic 
chart of Latin scripts would appear close to the oldest hbranae 
and between them and the eptstolans (cursive) from which its 
characteristic forms were successively derived It had a con 
siderable influence on the continental scnptura hbrana of the /th 
and 8th centuries 

Irish and Anglo Saxon Writing — ^The half uncial hand 
was introduced m Ireland along with Latin culture in the 5th 
century by priests and laymen from Gaul fleeinc^ before the 
barbarian invasions It was adopted there to the exclusion of the 
cursive and soon took on a distinct character There are two 
well established classes of Irish writing as early as the 7th cen 
tury a large round half uncial hand m which certain majuscule 
forms frequently appear and a pointed hand which becomes more 
cursive and more genuinely minuscule The latter developed 
out of the former (Keller Angelsachsische Palaeogr ) One of 
the distinguishing marks of mss of Irish origin is to be found 
in the initial letters which are ornamented by interlacing am 
mai forms or a frame of red dots The most certain evidence 
however is provided by the system of abbreviations and b> the 
combined square and cuneiform appearance of the minuscule at 
the height of its development {cf Schiaparelli m Arch stor ital 
Ixxi-v 11 i-i 6) 

These two types of Irish writing were introduced in the north 
of Great Britain by the monks and were soon adopted by the 
Anglo Saxons being so exactly copied that it is sometimes difficult 
to determine the origin of an example Gradually however the 
Ano^Io Saxon writing developed a distinct style and even local 
types (Keller op cit Lindsay Early Welsh Script) which were 
superseded after the Norman conquest by the Carolingian minus 
cule Through St Columba and his followers Irish writing spread 
to the continent and mss were written in the Irish hand in the 
monasteries of Bobbio and St Gall during the 7th and 8th 
centuries 

The Carolingian Mintiscule — In Ireland an imported 
quasi minuscule hand developed into a perfect minuscule On 
the continent where the copyists of books commonly used a 
cursive script it is more difficult to trace the transition from the 
half uncial to the perfect minuscule which appeared m the time 
of Charlemagne and is consequently known as Carohngian The 
onnn of this hand is much disputed This is due to the confusion 
which prevailed before the Carolingian period in the hbrana in 
France Italy and Germany as a result of the competition between 
the cursive and the set hands In addition to the calligraphic 
uncial and half uncial writings which were imitative forms little 
used and consequently without much vitahty and the minuscule 
cursive which was the most natural hand there were innumerable 
varieties of mixed writmg derived from the influence of these 
hands on each other In some the uncial or half uncial forms 
were preserved with little or no modification but the influence of 
the cursive is shown by the freedom of the strokes these are 
known as rustic semi cursive or cursive uncial or half uncial 
hands Conversely the cursive was sometimes affected m vary 
ing degrees by the set hbranae the cursive of the eptstolans 
became a semi cursive when adopted as a hbrana Nor is this all 
Apart from these reciprocal influences affecting the movement 
of the hand across the page there were morphological influences 
at work letters being 'l^rrowed from one alphabet for another 
This led to compromises of all sorts and of mflmte variety between 
the uncial ^nd half uncial and the cursive It will readily be 
understood that the origip of the Carohngmi| mmuseul^^ which 


must be sought m this tangle of pre Carohngian hands involves 
disagreement The new writing is admittedly much more closely 
related to the eptstolans than the primitive minuscule this is 
shown by certain forms such as the open a {oy ) which recall 
the cursive by the joining of certain letters and by the clubbing of 
the tali letters h d hi which resulted from a cursive ductus All 
palaeographers a ree m assigning the new hand the place shown 
in the following table 


Ltbrar ae 

Eptstolans 

Capitals 

Uncials 

Half 

uncial 

Fustic 
uncial and 
half 
uncial 

Pre Caro 
lin lan 
Carolingiar 

Semi 

cursive 

Minus 

cule 

cursive 


Controversy turns on the question whether the Carohngian 
minuscule is the primitive minuscule as modified by the influence 
of the cursive or a cursive based on the primitive minuscule Its 
place of on in is also uncertain Rome the Palatine school 
Tours Metz Reims St Denis and Corbie have been suggested 
but no agreement has been reached (For the latest pronounce 
ment cf Stemacker m Miscellanea Ehrle iv 1 6 sq) 

In any case the appearance of the new hand is a turning point 
in the history of culture So far as Latin writing is concerned 
it marks the dawn of modern times 

IV THE RISE OP MODERN WRITING 
It is impossible here to describe m detail the transformations 
which the Carohngian minuscule underwent at the hands of gen 
erations of clerks through the middle ages The course of its 
development may be summarized m a few words There are 
undeniable points of contact between architecture and palaeo 
graphy and in both it is possible to distinguish a Romanesque 
and a Gothic period The creative effort which began in the post 
Carohngian period culminated at the beginning of the 12th cen 
tury in a calligraphy and an architecture which though still 
somewhat awkward showed unmistakable signs of power and ex 
penence and at the end of that century and m the first half of 
the 13th both arts reached their climax and made their boldest 
flights 

The topography of later mediaeval writing has hardly been m 
vestigated at all as yet National varieties can of course be dis 
tmguished The English Gothic cursive presents certain typical 
forms and a number of pecuhanties of outline In Germany 
efforts have been made to tabulate the distinguishing features of 
local hands (Stemacker Dtplomattk und Landeskunde Schubert 
Erne lutUcher Schnftprovm etc ) The problem becomes com 
plicated as a result of the development of international relatiotis 
and the migration of clerks from one end of Europe to the other 
(Hajnal Irrastortenet az zrasbehseg felu^ulasa korabol Budapest 
1921) 

During the later centuries of the middle ages the Gothic minus 
cule continued to improve withm the restneted circle of d& luxe 
editions and ceremonial documents In common use it degen 
erated into a cursive which became more and more intricate full 
of superfluous strokes and complicated by abbreviations 
In the first quarter of the 15th century an innovation took 
place which exercised a decisive influence on the evolution of 
writing m Europe The Italian humanists were struck by the 
emment legibility of the mss written in the improved Caro 
Imgian minuscule of the loth and itth centuries m which they 
discovered the works of ancient authors and carefully imitated 
the old writing Their example was followed by many copyists 
The papal chancery adopted the new fashion for some purposes 
and thus contributed to its diffusion throughout Christendom 
The pnnters played a still more significant part m establishing 
this form of writing by using it from the year 1465 as the basis 
for their types The humanistic minuscule soon gave lase to a 
sloping cursive hand known as the Italian which was also taken 
up by printers m search of novelty and thus became the italic 
type 

in consequence Italian hand pae^e widely used and m 
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the 1 6th century began to compete with the Gothic cursive In 
the 17 th century writing masters were divided between the two 
schools and there was m addition a whole senes of compromises 
The Gothic characters raduaily disappeared A few survived 
until the middle of the iSth century but since then except in 
Germany which has shown a persistent preference for the Gothic 
the Italian has been universally used Brou ht to perfection m 
recent times by En lish calligraphers it is tauo^ht in schools 
e\erywhere under the name of English cursive 

Bibliogsaphy — I Treatises Mabillon De re diplomatzca (1709) 
Maffei Istona diplomatica (1727) Tassm and Toustain Notcveau 
trait e de diplom (1750-65;) Fumagalli DeUe Istttuziom dtplo 
matiche (1802) Kopp Palaeographia cr tica (1817-29) N de Wailly 
Elements de paleo graphic (1838) L Delisle Le cabinet des manuscnts 
(1S68-81;) Lupi Manuale dt paleogr delle carte (1875) Wattenbach 
Anleitung ur Met i Pdiaeographie (1886) Paoli Programma di 
paleografia lat (3rd ed 1900) Bresslau Handbuch der Urkundenlekre 
(1889) Giry Maiuel de diplomatique (1894) Arndt and Bloch 
Litem Scknft in Grundnss der germ Philolog 1 (1897) Reusens 
Elements de paleographic (1899) Saunders Ancient Handwritings 
(1909) Bretholz Latem Paleogr (2nd ed 1912) Brandi Unsere 
Schrzft (1911) Vittani Paleogr lat (1914) Traube Vorlesungen und 
Abhandlungen (1909- 0) Thompson Lain Palaeography in Sandys 
Companion (1921) Schiaparelli La scnttura latina nett eta romana 
(1921) Prou Manuel de paleograph e (4th ed 1924) Lehmann 
Latem Palaeogr bis um Siege der karol Minushel in Gierke and 
Norden Einleitung m die AUertumswissensch 1 10 (1924) Schiapar 
elh Note paleogr m Arch stor Ual (1916 onwards) Lindsay 
Palaeogr lat (1922 onwards) Current Bibliography Loewe and 
Slimming m Jahresbencht der deutsch Gesch (1918 onwards) Wem 
berger m Jahresbencht fur AUertumswissensch etc 

II Collections of Facsimiles Silvestre Paleographic umverselle 
(1S41) Sickel Monum graphica medii aevt (1SSS-S2) Bond Thomp 
son and Warner The Palaeo graphical Society (1875-94) Musee des 
archives departementales (1878) Recueil de facsimiles a I usage de 
I Lcole des Chartes {xSBo-^ 7 ) Arckivio paleogr ital (188 onwards) 
Album paleogr published by the Soc de lEcole des Chartes (1887) 
Arndt Tangl Schnfttafeln (3rd ed 1898-1903) Chroust Monum 
palaeogr (1899-1917) The New Palaeographical Soaety (1903 on 
wards) Steffens Litem Palaeogr (2nd ed 1907-09) Many further 
icftiences will be found in Ltstes de facsimiles conserves a la 
Btbl Nat published by H Omont ( nd ed 1912) (A de B ) 

PALAEOLITHIC see Archaeology Stone Age 

PALAEOLOGUSj a Byzantine family name which first 
appears m history about the middle of the nth century Michael 
Palaeologus {qv) son of Andronicus Palaeologus Comnenus 
became the eighth emperor of that name m i 60 and was in turn 
followed by his son Andromeus II (1282-1328) Michael the 
son of Andronicus and associated with him in the empire died in 
1320 but left a son Andionicus HI who reigned from 1328 to 
1341 John VI (1355-91) Manuel II (1391-1425) and John 
VII (14 5-48) then followed m lineal succession Constantine 
XJ or XII the last emperor of the East (1448-53) was the 
younger brother of John VII Other brothers were Demetrius 
prince of the Morea until 1460 and Thomas prince of Achaia 
who died at Rome in 1465 A daughter of Thomas Zoe by name 
married Ivin III of Russia A younger branch of the Palaeologi 
held the principality of Monferrat from 1305 to 1533 when it 
became extinct 

See Roman Empire Later and articles on the separate rulers 

PALAEONTOLOGY, the science which deals with the re 
mains of animals and plants found buried in the rocks For con 
venience it is now customary to use the term only for the study 
of fossil animals and to deal with plants under the head of 
palaeobotany {qv) In essence however the two form one 
science distinguished from zoology and botany by the fact that 
the organisms with which it deals are not all of the same age 
but cover incompletely it is true the history of life in the world 
from a time not long after its appearance when organisms 
capable of being preserved first arose 

Preservation —In most cases only the hard parts of animals 
are capable of preservation as fossils but under especially favour 
able circumstances the soft parts may be represented either by 
an impression upon the surrounding rock or by stains or even by 
a petrifaction which may preserve the microscopical structure of 
muscle and ot^er tissues 

The preservation of any animal as a fossil depends on its bunal 
in a sediment which is Wot subsequently destroyed by denudation 


In the sea the remains of marine animals are continually ac 
cumulating on the sea bottom They may he m the place where 
they fall or if exposed to the action of currents be carried for 
considerable distances and when the speed of the current becomes 
insufficient to move them be laid down often in association with 
many other objects of the same area and weight Thus 
common to find great accumulations of fossil shells all of appro'*! 
mately the same size which are not necessanly in the place where 
they actually lived On the other hand shells of burrovmg mol 
luscs may be found as they were in life The remains of animals 
even if of such relatively permanent structure as shells are 
soon destroyed if they lie for long exposed to the action of the 
sea and they can only be preser\ed if they are deposited at i 
place where mud or sand is being laid down Such districts are 
comparatively rare and of local occurrence They may be found 
chiefly where the sea bottom off a coast is sinking Certain speei il 
areas such as coral reefs provide exceptionally favouiibie condi 
tions for the preservation of marine fossils 

On land the possibilities of preservation are much smaller The 
remains of a land fauna are chiefly preserved either in the sedi 
ments which form on the bottom of lakes or perhaps more com 
monly in and areas where the general level of the land surface 
IS rising because of the distribution of dust and sand over it b> 
wind action Under these circumstances the skeleton of a deui 
ammal may become covered by a pile of blown sand and may 
if it escape the action of floods and wind remain buried for 
geological periods One exceptional method of preservation more 
important in the case of plants than ammal is m the detritus 
of forests growing on a coastal plain at or below high water mark 
as do mangroves to day If this plain be situated in a smkin«' 
area great masses of deposits (now represented by co il fieids) 
may be built up and in them animals and phnts will be. abun 
dantly preserved 

The nature of the preservation of an individual fossil depends 
greatly on its own chemical and physical composition and on 
that of the surroundmg sediments The calcareous shells of mol 
luscs and brachiopods if buried in a mud which becomes con 
veited into a clay may be preserved indeflmteiy m their origin li 
form because such rocks hinder the passage of water which 
when freely allowed will either dissohe the shell complete K or 
bring about a re arrangement often into cr> stals of the molet iih s 
of which it IS composed In some cases such chys especi illy if 
they become impregnated with petroleum may preserve tiuts 
of the soft parts of the ammal m the form of a carbonaceous 
film made from its material exactly as coal has arisen from pi mt 
materials 

The most remarkable of such fossils aie those from the Middle 
Cambnan of Burgess pass British Columbia described by C D 
Walcott Here the external form even of slender soft processes 
of worms has been perfectly preserved and even something of 
their internal anatomy can be made out from colour differences 
m the carbonaceous films which represent them 

When buried in sand a shell is exposed to the action of per 
colatmg waters which if acid are capable of dissolving it Its 
preservation is therefore dependent either on the sealing down of 
the sand by such a layer of clay as will prevent the circulation of 
water or on a solidification of the sand by a cementing together 
of the individual grams usually by calcium carbonate which 
happens sufficiently rapidly to form a solid case round the shdl 
which may then persist if the percolating water be completely 
saturated with calcium carbonate altered only by the laying 
down of further calcite in its pores In many cases however the 
shell itself is entirely removed in solution and its former presence 
is shown by a cavity m the sandstone which reproduces the 
surfaces of the shell in negative (often with complete perfection) 

When buried in a calcareous mud such as that which ac 
cumulates m the lagoon behind a coral reef a shell often remains 
unaltered and in a limestone which has been formed from such 
a mud may be found in its original form or changed only by 
the addition of more calcite Under elceptional circumstance 
the material of an animal s skeleton may be removed and replaced 
by sihca sometimes as opal by iron pyntes or other tnmemls 
F^paration of Fossils —Befor%it can be studied# any fossil 
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must be freed as completely as possible from the surrounding 
matrix The technique of this operation vanes in each individual 
case bones and shells preserved in clays can often be entirely 
cleaned by washing The chitinous skeletons of arthropods and 
graptolites are sometimes preserved unaltered m shales sand 
stones or limestones and can then be prepared by removing the 
rock with hydrofluoric or hydrochloric acid The resulting prep 
aration can then in some cases be stained and mounted or cut 
into sections exactly as if it had formed part of a recent animal 
Generally however the rock surrounding the fossil must be re 
moved mechanically by needles or chisels and hammers Where 
the fossil IS represented by a cavity whose walls preserve a mould 
of Its surfaces it is necessary to make casts in plaster of Pans 
or more usually in wax plasticene or glue For small complex 
objects such as the skull of a flsh it is often preferable to remove 
the bone and rely on such casts rather than to attempt to pick 
away the stone and preserve the actual bone substance Some 
times however both rock and bone are too hard to be attacked 
by steel tools and too similar chemically to be prepared by 
solution m acid In these cases it is possible to discover the struc 
ture by a method invented by W J Sollas By this technique 
one surface of the specimen is ground to a flat face on which the 
fossil is shown m section An enlarged photograph is then made 
of this ground surface A layer of rock of a definite thickness 
is then removed bv further grinding and another photograph is 
taken and the process is repeated until the whole of the fossil is 
ground away but the appearance of the sections made across it at 
definite distances apart is preserved in the series of photographs 
Each section is reproduced by being cut out of a sheet of wax 
of appropriate thickness and these wax plates when piled up in 
corject order reproduce perfectly the shape of the original fossil 
at any magnification required This method though extremely 
laborious leads to results which can be attained in no other way 
In some cases it may be necessary to make a thousand sections 
photographs and wax plates of a single object 

The preparation of the skeleton of a large vertebrate is usually 
earned out with a hammer and chisel the rock being carved away 
from the bones until these are free they can then be mounted 
so as to form a skeleton exactly as are the bones of a recent 
animal 

History — ^The fossil remains of animals have long attracted 
attention In a Neolithic grave at Dunstable Beds a skeleton 
was found surrounded by fossil echinoderms from the chalk and a 
famous silicified tree trunk acted as a pedestal in an Etruscan 
tomb Fossil shells were repeatedly observed during mediaeval 
times and are referred to in such works as Agrvcola De Natnra 
Fosstlmm 1558 Dunng the i8th century many works containing 
illustrations of fossils were published and some attempt was made 
to understand their structure and compare them with living forms 
In one case a skeleton of Megathenum was actually set up m what 
was supposed to be its natural position in the museum at Madrid 
The whole conception of palaeontology was however changed by 
the work of two men 

The first of these was WiUiam Smith (gv) a land surveyor 
who in 1791 when supervising the construction of the Kennet 
and Avon canal observed that each of the well marked formations 
represented in the Jurassic rocks m the neighbourhood of Bath 
was characterized by the presence of fossils which could not be 
found in the beds above or below Simth was able to show that 
it was possible by the aid of the contained fossils to trace the 
formations he had recognised near Bath across the Midlands of 
England to the Yorkshire coast These observations form the 
basis of stratigraphical geology and showed that there had been 
a succession of different faunas living in the English region during 
geological time 

Secondly Georges Baron Cuvier (gv) apphed to the skeletons 
of fossil vertebrates the methods of study already developed for 
recent animals In his great work Recherches sur les OssemenU 
Fosstles he gave most accurate and detailed accounts of the teeth 
and bones of fossil manfnals and reptiles endeavouring to build 
up by a comparison of many specimens the complete skeleton of 
a number of forms and to determine their systematic position in 
the animal* kingdom by thq^ methods af comparative anato|ay 
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Finally from a study of the skeleton he attempted to infer some 
thing of the habits of the animals with which he dealt His work 
was of the first importance because it showed that many fossil 
animals were of types that no longer exist Previously when only 
extinct invertebrates had been studied it was always possible to 
say that they still lived and would one day be found when the 
seas of the world had been completely explored When not one 
but very many large extinct animals had been shown to have 
existed m France and elsewhere this possibility became less 
plausible even m 1824 the world had been so well exploited that 
it was most improbable that many large animals remained un 
known to zoologists Indeed only two completely new types 
have since been discovered the great panda and the okapi 

From William Smith and Georges Cuvier two different lines of 
palaeontological work have arisen Untif comparatively recently 
invertebrate fossils have chiefly been studied by men whose inter 
ests lay m stratigraphical geology and who used them purely as 
time markers just as potsherds are used by archaeologists The 
type of work initiated by Cuvier has been carried on chiefly b> 
zoologists and anatomists and has been concerned in the mam with 
vertebrates 

GEOLOGICAL PALAEONTOLOGY 

The geological use of fossils as time markers rests primarily on 
a basis of observation of the actual occurrence of the remains of 
the species of ammals m the rocks Very extensive collections have 
shown for example that individuals of the genus Productus are 
never found except m rocks of Upper Devonian Carboniferous and 
Permian age that the species Productus giganteus can only be 
found m rocks whose deposition occupied a comparatively small 
part of Lower Carboniferous time whilst the family Productidae 
lived from the Upper Ordovician to the end of the Permian These 
facts are a mere matter of observation their accuracy depends 
upon a correct identification of fossils and on the extent of the 
collections which have been studied The importance of strati 
graphical geology for commercial purposes is so great that not 
only have all civilised countnes been subjected to survey but 
<yeological investigations have been conducted on an extensive 
scale all over the world even m such difficult regions as Spits 
bergen Patagonia central Africa and Mongolia Thus the extent 
of the evidence as to the distribution in time of the larger groups 
of fossil ammals is very great and we are entitled to lay great 
weight on the order of appearance and period of existence of 
such groups 

Classification of Stratified Rocks — ^The divisions recognised 
by William Smith were marked primarily by lithological differ 
ences The Lower Lias in the Bath district is mostly clay the 
Middle Lias contains hard bands of sandstone known as ma|l 
stone the thin Upper Lias is predominantly 1 mestone the base 
of the Inferior Oolite is merely unconsolidated sand and so on 
It was m such formations readily separable from one another by 
inspection that Smith collected the fossils on which he founded 
his generalisation that geological formations could be identified 
by the fossils which they contained 

Later workers extended this conception and used it for the 
division of the stratified rocks of the world into systems originally 
distinguished from one another by the character of their fauna 
Thus R I Murchison separated off a great series of formations 
as the Silurian system because of the occurrence in them of 
certain fossils trilobites and graptolites for example which do 
not occur or are rare and inconspicuous m later geological time 
The character of the basis on which this system was formed was 
made clear by the famous long continued discussion between 
Murchison and Adam Sedgwick The latter had mapped North 
Wales dividing up the rocks of which it is composed into forma 
tions and grouping the whole in the Cambrian system When 
after the establishment of the Silurian system by Murchison the 
fossils collected by Sedgwick came to be examined it was dis 
covered that the whole assemblage of Sedgwick s Cambrian fossils 
was that which charactensed the Silunan system and Murchison 
claimed that the term Cambnan was synonymou«i>iwith Silurian 
Thus the two conceivable methods of dividing stratified rocks 
into groups on the basis of their hthflftgy and of their palae 
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ontology were placed in opposition and the true nature of the 
differences had to be considered 

It IS certain that every change in the character of sediments 
depends on a modification of the geo raphy of the region in which 
they were being laid down and that in those cases where successive 
rocks have an unconformable relationship to one another there is 
an interval of time separatino- the two It is now evident that the 
changes in the fauna which distinguish one formation from an 
other are to a great extent the result of the evolution which has 
proceeded durino* the time separating the deposition of the sedi 
ments involved Ihus the evidence from strati raphy and from 
palaeontology should lead to the same conclusions But the 
changes in fauna depending as they do on evolution which pro 
ceeds with time should occur whether or not the geography is 
so altered as to cause a modification in sedimentation It should 
therefore be possible on palaeontological grounds to divide the 
rocks of a single geological formation mto smaller periods not 
necessarily recognisable by lithological differences but displayed 
by a change in fauna The first geologist to do so was Oppel 
who dnided the Lias into small periods which he called zones 
lechmcally a zone consists of the sediments which were laid 
down during the period of existence of a particular species of 
animal In practice it is usually found that they are most readily 
recognised not by the presence of a single species but by the co 
existence of a group of forms not one of which is necessanly 
present in each locality where the zone occurs 

Zones — This process of dividing rocks into small divisions has 
been carried to an extreme length among Jurassic and Cretaceous 
sediments but has to some extent been applied to all systems 
The Cambrian system divided into groups primarily on the hth 
ology of the sediments of that age in north Wales has been 
sub divided into some 12 zones cbiefiy on the evidence afforded 
b> the range of different genera or species of tnlobites The sue 
ccedmg Ordovician and Silurian systems were shown by Charles 
Lapworth to be divisible on the evidence of graptolites and it has 
smet been found that these graptohte zones can be recognised 
not only in the region of south Scotland where they were estab 
ii&hed but throughout western Europe North America and even 
Australia They are thus of world wide significance 

Facies — ^In the course of his work Lapworth emphasized the 
fact that the Ordovician and Silurian rocks of south Scotland 
existed in two different forms — sandstones shales and limestones 
containing tnlobites the shells of brachiopods and molluscs and 
corals and xery thm bedded usually black shales often crowded 
with graptolites but usually yielding very few other fossils He 
cilled these two rock types the Shelly and the Graptohte 
facits respectively Owing to the occasional occurrence of grapto 
liCcS in the shelly facies he was able to show that the difference 
between the faunas of the two types did not depend on differences 
of time but could be completely accounted for by the assumption 
that the rocks of the shelly facies were laid down near the coast 
m shallow water where tnlobites and shells were living The 
graptohte shales on the othei hand were deposited in relatively 
deep water and the graptolites whose remains were found m them 
were pelagic animals ffoating freely in the sea their skeletons 
after the death of the colony sinking to the bottom and becoming 
buried m the scanty sediments which were there accumulating 
The conception that two faunas of identical age may differ even 
completely on account of such a difference of facies is a most im 
portani one which has always to be kept in mind m discussing 
the geological age of any rock Modern work on the distribution 
of animals on the floor of the Kattegat the North Sea and the 
English Channel has shown conclusively that in very short dis 
tances in some cases within a few hundred yards totally different 
forms may be lying buried m the sea bottom the character of 
the fauna being determined m part by the nature of the soil 
whether gravel sand or mud in part by the depth of water {See 
Marine Bicmoov ) 

The fact that graptohtes are unattached forms hving floating 
t|i the surface kyers of the water explains the occurrence pf their 
skektons in blith the shelly and graptohtic facies and also ac 
coupt^ for their extmpi^dwiily wide distribution whilst the fact 


that they were undergoin a rapid evolution is the explanation of 
their value for recognising small periods of time The graptohte 
zones of the Palaeozoic however probably cover long periods of 
time m comparison with those which are reco nised in Jurassic 
rocks Throughout the Mesozoic zones have been established on 
the basis of the ammonites These animals are often enormously 
abundant as individuals and were under^^omg very rapid evolutian 
from their first appearance at the base of the Permian to thtir 
disappearance at the top of the Cretaceous Many of them are 
found m sediments of all types individuals of the same species 
may be buried in sandstones shales or limestones a fact which 
suggests that like the graptolites most of them at least did not 
dwell on the sea bottom but swam freely in niid waters or near 
the surface These habits would explain the wide geographical 
range which some of them are known to have covered For tx 
ample the same or closely similar species of Mortontceras occur 
in Texas India South Africa and Europe 

Ammonite zones may be and have been established in all 
maiine sediments up to the top of the Cretaceous but when wc 
pass to Tertiary formations we enter into conditions in which no 
group of marine animals can be used for a woild wide division 
into zones The difficulty of subdividing the Tertiar> period in 
all probabihty is to be accounted for by the absence of any group 
of highly developed pelagic forms undergoing a rapid evolution 
and capable of ready preservation as fossils A survey of the 
present fauna of surface waters especially of those not entinlv 
coastal suggests that the most valuable groups for zonil purposes 
in the Tertiary would be the whales whose size and ririt> 
renders them unavailable and the copepods which arc except 
in very special cases incapable of preservation Thus the sub 
division of the Tertiary period so far as rocks of marine oiagm 
are concerned necessanly rests on bottom living forms liom 
shallow seas such as the Foramimfera Gastropoda Lamtlli 
branchia and Echinoidea It is perfectly deal from the present 
day distribution that species belonging to the hsi three groups 
have in general a restricted geographical distribution and that 
they are very sensitive to chan es of facies The fundimciUal 
nature of the shortcomings which such materials possess when 
used as time markers is vividly illustrated by the unceitaintv 
which still exists as to the ages of the Tertiary deposit of \ustr ili i 
and South America Indeed the Foramimfera unsitisf iclorv is 
they theoretically should be seem on the whole the most suit ibk 
fossils for determmmg the correlation of Tertiary rocks it any 
rate over such a part of the world s surface as expeiienced tropic fl 
or warm conditions 

Foramimfera and such other small fossils as Ostracoda hnt 
recently attained a new and special importance m stratigraphiral 
geology because they can be determined in the fragments fetched 
up from bore holes made with a jumper The explor itory bores 
made very extensively to prove oil fields yield such material the 
investigation of which has become a special branch of palat 
ontology now actively pursued because of its economic importance 
especially by American workers 

Establishment of Zones — ^The zones so far considered rest 
entirely on an observational basis They have been defined by 
recording the observed distribution of particular species in % series 
of rocks whose succession can be determined by m ipping It is 
clear that their vahdity depends entirely on the certainty with 
which the individuals of a species can be recognised and on the 
extent to which collections have been made The business of a 
geologist intent on establishing zones is to collect as many fossils 
as possible from each bed of a well-exposed series and then in 
the presence of the whole material to draw the limit of his species 
as finely as he can That is to indicate by a name (to be regarded 
purely as a method of handling the facts) each type 0! organism 
which can be distinguished from all others by observable ^nd con 
stant morphological characters Theoretically such groupings 
should be made without reference to the beds in which the in* 
vidual fossils have occurred but in pra|:tice it is usually found 
that recognition of the more minute mJferenSes m structure k 
rendered much easier if the relative ages of the speapaens tuidet 
^ consideration be taken into account Neverftelm, tins practico? 
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universally and necessarily pursued introduces the dan^^er that 
the optimism of the student may lead him into the acceptance 
as permanent and characteristic of features which are not such in 
fact 

For full use to be made of the information acquired by the 
process suggested in the preceding paragraph it is necessary to 
ccSnpare the species of fossils which have been thus recognised 
with materials from other parts of the world As very few 
museums possess collections from all over the world and as these 
will in any case be inadequate such a comparison can only be 
made with fossils previously described It is therefore a primary 
duty of a palaeontologist to publish detailed descriptions illus 
trated by accurate and cleai fic^ures of the forms he recognises 
but he may only do so after he has compared his own specimens 
with the whole of the published accounts of similar creatures 
This process is extraordinarily laborious and tedious but is ren 
dered far easier if there is a modern monograph of the whole group 
involved After each individual fossil of the collection has been 
referred to a definite species it is easy to discover whether any 
of them are restricted to a definite bed or series of beds and it is 
then necessary to consider whether the absence of a given species 
at any particular horizon is due to the age of those rocks or can 
be accounted for by a change of facies which will in most cases I 
be indicated by a dhange in the lithology Life zones are intended | 
to be founded on the period of existence of a definite species of i 
animal and hence should have a validity throughout the entire 
region in which the animal in question lived Thus zones should 
not be established although they may be tentatively put forward 
until It can be shown that they are recognisable over some area 
which represents a fair sample of the probable space range of the 
5pe(ftes 

As it IS known from present day conditions that no individual 
species of sedentary animal which lives in shallow seas occurs 
uniformly distributed over any area even so small as the English 
Channel it is clear that the non occurrence of the zone fossil at 
any place does not necessarily imply that deposits of its zone are 
absent there Thus even m rocks not lithologically dissimilar the 
same zone may contain different faunas m places only a few miles 
apart 

If the zonal fossil be a pelagic form whose remains only secure 
burial after they have sunk from the surface to the sea bottom 
then within wide limits its occurrence should be independent of 
the nature of the sediments and its distribution depending as it 
will do on currents which change from season to season may be 
expected to be uniform when periods of time exceeding a few 
years are considered Thus the non occurrence of a pelagic zonal 
fossil m an area within which its remains are found assuming that 
the collections are adequate is good evidence that sediments laid 
down during its zone were either not deposited or have subse 
quently been removed The very detailed zoning of Jurassic rocks 
which has been established in England by the work of S S Buck 
man and his successors has shown that such failures of sedimenta 
tion or local unconformities are exceedingly common m shallow 
water deposits and that they may be entirely unrecognisable by 
ordinary stratigraphical methods 

Palaeogeography — In addition to their value as time 
markers fossils may throw light on the geographical conditions 
under which rocks were laid down and on the palaeogeography of 
the world as a whole Certain groups of animals are now and so 
far as our knowledge extends always have been restricted to salt 
water no echmoderm for example is ever found m nvers or lakes 
Although a few forms (none capable of preservation as fossils) 
do occur in fresh water the Coelenterata^ as a group are marine 
and the occurrence of a coral is almost conclusive evidence that 
the rocks m which it was found were laid down under the sea 
Brachiopods are equally manne but Ltngula and presumably some 
of its allies extend their range into brackish though not into 
fresh water In most cases however a phylum may have repre 
sentatives both m the see and in fresh water but even in these 
cases it mil usually be found that many of its larger divisions are 
restricted t# one or the other habitat Thus the Mollusca hwm 
four great groups the Soteticjpstres Polyplaooptiora^ Scaphopoda 
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and the Cephalopoda all of whose members are marine whilst 
the other two the Gastropoda and the Lamellibranchia occur 
both in fresh and salt water the former group also inhabiting 
the land 

The actual structure of the hard parts of an ammal may indi 
cate whether it lived on land or in water but can never present 
any direct evidence on the problem of the nature of the watei in 
which it lived Thus the whole geological use of a fossil as an 
indicator of the marine or fresh water origin of the rocks m 
which it IS found depends on the accuracy of the determination 
of its affinities primarily with hvmg forms whose habitat is known 
and secondarily on its association with other organisms which 
are shown to have been marine by independent lines of evidence 
But it IS possible from the structure of a shell to determine some 
thing of its conditions of life For example those Mollusca which 
live between tide marks on the sea shore have to resist the full 
force of wave action and can only do so if they bury themselves 
m sand he concealed in cracks in rocks or like Purpura have a 
shell so thick and massive as to stand hard blows Forms like 
limpets with their conical shell held down tightly to a fixed rock 
surface escape displacement and destruction because of their 
shape Lamellibianchs depend for the whole of their food 
supplies on suspended particles in water current which is caused 
to pass over their gills by ciliary action Thus a lamellibranch 
which lives buried in sand must maintain contact with the sea 
water by a double tube long enough to stand out above the floor 
of the sea The former presence of this great siphon is usually 
shown by a gaping hole left at the posterior end when the two 
valves of the shell are closed By this means the habitat of cer 
tain forms may be discovered from their structure 

Such organisms as live in deep water are not exposed to the 
risk of mechanical damage by currents Their shells need be no 
more massive than is necessary for the maintenance of the shape 
of the animal and hence as a whole deep sea echmoids lamelli 
branchs and brachiopods are characterized by the excessive tenuity 
of their skeletons sometimes so thin that the ammal can scarcely 
support Its own weight in air 

Fossils and Climate — ^Appeal is often made to fossils m dis 
cussions as to the temperature under which certain formations have 
been deposited For example it is stated that such an extensive 
development of corals as occurs in the Coral Rag of Mid Jurassic 
age implies that this sea was at that time tropical This con 
elusion IS based entirely on the fact that at the present day coral 
reefs are only found m the tropics or some few hundred miles 
on each side thereof This rests on an observational basis and 
there is nothing m the structure of the coral individuals to explain 
it The coral Lophohelm which forms great branching colonies 
two feet m height lives in the cold deep waters of the Norwegian 
fjords and off the coasts of Scotland This ammal and others 
which occur with it differ in no consistent respects from allied 
tropical forms Thus the mere occurrence of corals provides very 
unsubstantial evidence on which to found an interpretation of the 
temperature of past seas If this doubt be present in Jurassic 
times then it is qilite clear that abundance of corals in Palaeozoic 
rocks affords no evidence whatsoever as to the temperature 
I especially as the phylogenetic relationships between Palaeozoic 
and Mesozoic corals are quite uncertain In the case of rocks of 
Pleistocene and late Tertiary age in which the remains of living 
species are found however it is possible to use their evidence 
m following the course of temperature changes during the period 
of their deposition 

Most living species of marme animals have a distribution which 
IS hmited by temperature Such fish as the haddock can live and 
breed only in waters whose upper and lower temperature limits 
are strictly defined and it is reasonable to suppose that this dis 
ability has existed from the time of their ongm Thus the dis 
covery of such an ammal as EaltoUs (whose present northern limit 
IS the Channel Islands) in late Tertiary rocks m England would 
imply that there has since been a fall m temperature in the sea 
surrounding the British Isles It is however clear^that such em 
dence must be used with caution and that it becomes more 
fragile the further badk the species be 
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To dav the faunas of the land fresh waters and shallow seas 
are not uniformly distributed over the world For example each 
of the great land masses has a fauna which taken as a whole is 
peculiar to it and as the present distribution reflects the history 
of the individual forms it is to be expected that similar zoo 
geographical regions should be recognisable at every geological 
period In fact it is found from the evidence of mammals that 
in Oligocene times North America Mongolia and Europe Africa 
Australia and South America formed independent provinces Some 
facts of the distribution of ammonites suggest that in Cretaceous 
times a similar regional arrangement occurred m the seas Owing 
to the difficulty of bein certain that the observed faunal differ 
cnees in this and similar cases do not really depend on the absence 
of deposits of identical age it is rarely possible to determine the 
limits or indeed the real existence of palaeo zoo geographical 
re ions in the sea 

It has often been stated that in past times the distinction be 
tween the climates of the tropical and temperate zones was far 
less pronounced than it is to day This statement is based on the 
fact that certain floras and faunas the marine fauna of the Lower 
Carboniferous and the Rhoetic flora for example spread uni 
formly o\er the world and that their remains may be found in 
differently in the tropics and within the Arctic circle It is 
difficult to conceive of any circumstances which could ha\ e greatly 
modifled the existing arrangement and the wide distribution of 
certain faunas must be accounted for either on a basis of made 
quate discrimination of species or on a greater adaptabihty of the 
animals concerned to temperature changes There are in fact 
certain cases where the distribution of fossil animals can only be 
accounted for by the existence of such temperature belts Thus 
comparison of the fauna found in the Upper Marine senes of 
Permian age in New South Wales which from the occurrence of 
isolated glacial blocks on it is known to have been formed under 
conditions analogous to those now existing in the Antarctic seas 
with the Peimian faunas of the Himalayas which cover the same 
period shows conclusively that we ire here dealing with the results 
of temperature differences The two faunas are completely dis 
similar and it is most improbable that this can be accounted for 
by varying facies 

THE SUCCESSION OF FAUNAS 

Pre Cambrnn deposits of the age of the Algonkian and Torrid 
Oman often exhibit traces of animal life m the form of tracks 
and burrows similar to those made by living marine worms 
but determinable remains of animals are exceedingly rare m them 
C D Walcott has however described a small fauna from North 
America which is remarkable for its resemblance to that which is 
found m the succeeding Lower Cambrian 

Cambrian — ^In the Cambrian characteristic representatives 
of nearly all the phyla of the animal kingdom are found Protozoa 
are represented by typical radiolanan skeletons but Foramimfera 
are as yet unknown Sponges are represented by a lithistid in 
pre Cambrian rocks although not actually m the Lower Cam 
brian Praia spongta is a hexactinelhd found rather abundantly 
m Cimbuan rocks m North America and Europe The peculiar 
group Archaeocyathidae which is usually considered to belong 
to the Coelenterata but appears to differ fundamentally in struc 
ture from all representatives of that phylum is entirely restneted 
to Cambrnn rocks and its members occur all over the world 
The normal coelenterates are however represented by impressions 
of jelly fish in the Cambrian of British Columbia and in Upper 
Cambrian times the first graptolites appear m the form of Dtciyo 
mma and its allies together with a few representatives of the 
higher group Axonolipa 

The Echmodermata are represented m Cambrian times by 
three classes the Cystidea the Crinoidea and the Holothuna 
The Chactopoda ate represented by perfectly characteristic am 
mals from the Middle Cambrian of Canada in addition to many 
worm castings and one form from the same rocks is plausibly 
attributed to J^he Gephyrea whilst another appears to be related 
to the living arrow worm Sag$tta which belongs to the phylum 
Chaefeognatha No Camhnan representatives of the Platyhelmia 


Nemertina or Nematoda are known but these phyla are unrepre 
sented as fossils at any period The Brachiopoda provide perhaps 
the most abundant of all Cambrian fossils and certain groups are 
restricted to rocks of that age During Cambrian times however 
the articulate brachiopods are rare and the Telotremata the most 
advanced of these are completely absent Cambrian Bryozoa 
are unknown and the Podaxoma are unrepresented as fossils ki 
any time Certain of the classes of the phylum Mollusca appear 
m the Cambrian The Lamellibranchia are perhaps represented 
by forms belonging to the primitive division Taxodonta but are 
in any case very rare The Scaphoda a small and inconspicuous 
group are not known before Silurian times and the Polyplaco 
phora always rare are of later introduction 

Amongst the Gastropoda several forms the primitive and purely 
Palaeozoic Bellerophontidae the Euomphahdae and the still living 
Pleurotomariidae occur in the Cambrian The limpets are also 
represented and the group Pteropoda is abundantly present if the 
Hyolithidae be correctly placed amongst them The highest di 
vision of the Mollusca the Cephalopoda is apparently repre 
sented m Cambrian times by members of the sub order Nauti 
loidea but there is perhaps some doubt as to the correctness of 
the identifications on which this statement rests The more ad 
vanced division of the cephalopods the order Dibranchiata is 
clearly of much later introduction The group of the Arthropoda is 
well represented but the majority of the forms known belon to 
the special Palaeozoic group of the Trilobita (qv) The Phyl 
lopoda are represented by a few forms from the Middle Cambrian 
Burgess shale of British Columbia and by other Apus likt 
creatures from other deposits but the morphology of these animals 
is still so incompletely known that their relationships are uncer 
tain The hi her group Phyllocarida is represented by many m 
completely known animals widely distributed m the Cambrian but 
its more advanced groups are certainly of later introduction Tht 
roup of the Arachnoidea which includes spiders and king crabs 
has several Cambrian forms grouped in the order Merostoniata 
which are clearly far more primitive in structure than the later 
forms The air breathing myriapods and insects are absent from 
Cambrian rocks and the vertebrate phylum is unrepresented 
Thus the Cambrian fauna although it includes members of all 
the invertebrate phyla which occur as fossils and although certain 
species are represented by multitudes of individuals is none the 
less a restneted one despite the high specialisation probably of 
an adaptive nature which certain of its members exhibit There 
is a marked uniformity amongst the members of each of the great 
divisions the range in structure presented by them being far 
smaller than that which is found at any later period of the earth s 
history The occurrence of so many phyla already sharply sepa 
rated from one another and with their characteristic and typical 
structure fully developed implies that the animal kingdom had 
had a long history in pre Cambrian times and the rarity of pre 
Cambnan fossils can only be explained by the fact that the early 
members of all phyla were unprovided with hard parts capable of 
ready preservation as fossils That this explanation is justified 
IS indicated by the fact that taken as a whole the Cambrnn 
animals themselves had delicate skeletons primarily of chitm 
calcareous shells being rare and when found thin when compared 
with the corresponding structures of Ordovician and later forms 
Ordovician and Silurian —In the succeeding Ordovician and 
Silurian periods the range of structure amongst the members of 
each tnbe becomes much greater a fact which is reflected in the 
successive appearance during this time of new divisions classes 
orders and families whilst the majority of those already existing 
m Cambnan times pass onwards e:^ibiting increased specialisation 
as they do so Thus amongst the Protozoa Foramimfera make their 
appearance Many groups of sponges appear and amongst the 
Coelenterates higher orders of graptohtes are predominant over 
the Cambrian dendroids The Anthozoa become represented by 
simple and then by compound corals belonging to the Tetracotalla 
and the Tabulata represent the Aleyonma The Echmodermata 
display an enormous development of cystids crfnoids and asteroids 
and a few blastoids ednoasteroids and echinoids Sfipear The 
Brachiopoda branch oht in a similar manner the articulate fo«mi 








SlVIAllAIViAI 






FAUNAS] 


PALAEONTOLOGY 


attaining a predominance both in numbers of species and in indi 
viduals Amongst the Mollusca some 19 families of Lamelli 
branchia and a dozen of Gastropoda are hrst found whilst the 
Nautiloidea are represented by about 2 000 species during the 
period The Arthropoda undergo a similar expansion new families 
of tniobites making their appearance the Maiacostraca becomino^ 
nmore abundant and varied and the Merostomata exhibiting not 
only a great increase in individual size but also a marked adaptive 
radiation Scorpions first appear in a form apparently not yet 
fully adapted for life on land Finally perhaps at the top of the 
Ordovician certainly in the Middle Silurian the vertebrates ap 
pear in fish like forms alhed to the recent lampreys and hag 
fishes and peihaps in true fishes belonging to the Acanthodi 

Devonian — The succeeding Devonian period is rendered 
notable by the incoming of definite fishes The Chondrichthyes 
are represented not only by acanthodians but by forms more 
closely similar to the sharks as well as by the heavily armoured 
Arthrodeira whilst three distinct groups of bony fishes appear 
Amongst the invertebrates every phylum exhibits the addition of 
new families and higher groups but the general character of the 
marine fauna remains the same though the graptohtes and trilo 
bites the most charactenstic of all Lower Palaeozoic animals 
become rarer both as individuals and as species during Devonian 
times one family after another of them becoming extinct The 
Nautiloidea also become less abundant and less varied m their 
structure their place being taken by members of the new order 
Ammonoidea which make their first appearance m the Devonian 
or possibly towards the end of Silurian times In the Devonian 
we get the first indication of true land forms the most striking 
being perhaps the centipedes from the Old Red Sandstone of 
Scotland 

Carboniferous — In the Carboniferous we have a marine fauna 
which whilst m the main representing a mere continuation of 
that m Devonian times is none the less characterised by the dis 
appearance of the Receptaculida amongst the sponges of many 
corals and of the graptohtes amongst the Coelenterata of some 
crinoids and all cistids amongst the Echmodermata and of many 
families of Brachiopoda In their place we have a great expansion 
of the blastoids asteroids and echmoids and of both the lamelli 
branchs and gastropods among Mollusca whilst the ammonoids 
become more abundant and more highly organised passing up to 
forms which are the precursors of the great development which 
occurs m the Permian and Trias Amongst the arthropods the 
tniobites survive only m a single family but certain forms be 
longing to the Syncarida and Schizopoda represent a modern 
type of development of the Maiacostraca The Merostomata 
are reduced m numbers and variety but true scorpions and forms 
which are alhed to the phalangers and spiders occur together with 
representatives of the extinct group Anthracomarti Mynapods 
become of gigantic size and insects are represented by a very 
large number of forms belonging to primitive orders many of 
which bridge the gaps between existing groups The heavily ar 
moured forms which represented the cyclostomes m Devonian 
times become extinct as do the arthiodeires Elasmobranchs of 
many types are abundant and some of them exhibit the beginnings 
of structures which characterise the hving Seiachii The bony 
fishes belonged to the three groups which appeared in Devonian 
times but one of them the Palaeoniscidae has become far more 
abundant and varied m structure whilst the others are declimng 
The most important occurrence m Carboniferous times was the 
appearance of land Imng and air breathing vertebrates Amphibia 
and at any rate towards the end of the period reptiles 
Femmn — ^The marine fauna of the Permian is in the mam a 
mere continuation of that which existed in Carboniferous times 
but It IS characterised by its poverty perhaps only because manne 
deposits of Permian age are rare Most of the characteristically 
Palaeozoic groups of invertebrates die out either during or at the 
end of Permian times Amongst such groups are the Tetracoralla 
all of the then existing ^famil es of crmoids the blastoids and 
edrioasteroids and all the families of brachiopods except those 
stiU extant and four represented by rare forms in the Tnas and 
the lower jura* On the other hand all the families of Mollusca 
• # 
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which were m existence m Carboniferous times pass on th ough 
the Permian into the Mesozoic and indeed in most cases stul ii /e 
During this period the great order of the ammonoids undergoes 
an expansion new famihes being introduced whilst the members 
of the earlier groups become more elaborate m structure The 
tniobites are represented by one genus only and that is restricted 
to the lower part of the system The most characteristic features 
of the Permian fauna are displayed by the vertebrates Amongst 
the fish the elasmobranchs are represented by comparatively few 
forms many of the more characteristic Carboniferous families 
having died out The bony fish show a definite advance in the 
incoming of forms derived originally from a palaeoniscid stock 
which are the forerunners of the abundant Mesozoic ganoids The 
Amphibia include the descendants of those which lived in the 
Carboniferous but were m many cases much more terrestrial m 
habits The reptiles on the other hand become extraordinarily 
abundant and varied m structure exhibiting many evolutionary 
senes which lead on to the mammals and to the higher reptilian 
orders from which the birds arose It is probable that m late Per 
mian times the reptiles were more varied than they have ever been 
since 

Triassic — ^Triassic times saw the introduction of the Hexa 
coraila amongst the coelenterates of special famihes of crmoids 
and the first introduction of the modern echmoids m the form of 
the diademoids derived from Ctdans and leading on to all the 
other existing famihes The brachiopods although varied belong 
to very few families and from this point onwards except for the 
occasional abundance of individuals of a few species play a sub 
ordinate part m the fauna In association with this regression of 
the brachiopods we find an increased importance of the lamelli 
branchs an increase which is paralleled and even exaggeiated m 
the case of the gastropods but the most charactenstic Tnassic 
molluscs are the cephalopods During the Tnassic times the 
ammonites became extraordinarily abundant varied in type and 
remarkably elaborate m structure Some of them represent the 
culmination of famihes which had existed m Permian times many 
originated in the Tnas and did not survive that period only one 
the Phylloceratidae appearing first m the Upper Trias lives on 
mto the Jura to provide one of the two mam stocks from which 
all other ammonites seem to have been derived Concurrently the 
Nautiloidae exhibit a reduction m numbers and m range of struc 
ture but the dibranchiate cephalopods structurally the most 
advanced members of that group first appear in the Tnas in the 
form of a forerunner of the belemmtes Amongst the Crustacea 
the most important innovation was the mtroduchon of the Deca 
poda which have since become the leading group whilst the 
single well known Tnassic insect fauna contains representatives 
of many families which are less archaic than those from the 
Carboniferous leading up to the modern types 

The end of the Trias saw the disappearance of all the elasmo 
branchs except the Selachii and the osteolepids which do not 
survive the Permian are represented only by their descendants 
the coelacanths The Dipnoi are reduced to the single genus 
Ceratodm which lived indifferently in fresh and salt water 
Amongst the Actmopterygii the palaeomscids although still 
abundant play a less and less important role many families of 
lepidosteoid ganoids making their appearance and living on to 
become the predominant fish in the Jura Three of the Palaeozoic 
orders of Amphibia had become extinct at the end of the Permian 
and the labynnthodonts although gigantic in size and world wide 
in distribution form a much less varied assemblage than their 
ancestors in the Permian One family of them however took to 
the sea and provided the only known cases of Amphibia living m 
salt water 

During the Tnas the Reptilia continue their evolution the 
majority of the Permian orders living on m the form of advanced 
descendants whilst new orders the dinosaurs and Cheionia 
make their appearance on land and the seas are invaded by the 
unrelated groups of the ichthyosaurs plesiosaurs and thalattosaurs 
Finally there is some evidence that the pterodactyls were already 
flying by the end of the Tnas But the most inf|>ortant single 
event is the occurrence in the Upper Trias of mammals belonging 



io8 PALAEONTOLOGY lavmENci. 


to the sub class Multituberculata 

Jtitassic — ^The Jurassic fauna exhibits the appeal ance of a few 
families of Hexacoralla and of crmoids In it the irregular 
echinoids make their appearance to under^'o a rapid development 
m forms adapted to varied habitats whilst the regular echmoids 
also branch out into new families Amongst the brachiopods are 
found only the living families together with three which died 
out in the Lias Amongst the Bryozoa the now dominant group 
of Cheilostomata first appears New families of lamellibranchs and 
gastropods were introduced whilst the ammonites display an 
extraordinarily rapid evolution the two fundamental stocks giv 
mg origin to thousands of species and hundreds of genera abundant 
as individuals sometimes wide spread geographically but of very 
limited duration m time The Bibranchiata were represented not 
only by the belmnites but also by forms which made a much closer 
approach to living Septa Amongst the arthropods Brachyura 
(crabs) are added to the Macrura and amongst the insects such 
advanced types as the Diptera occur together possibly with 
butterflies The elasmobranchs are now entirely selachians and 
skate like forms make their appearance whilst the Holocephala 
become compantnely abundant and soon obtain a structure 
which IS m all essentials identical with that of the living members 
of the gioup Amongst the bony fishes the coelacanths live on 
without alteration of their structure and the Dipnoi leave the seas 
of the world Amongst the Actmopterygii the palaeomscids are 
rare and little varied whilst both salt and fresh water were occu 
pied b> abundant and \ery varied lepidosteoids together with a 
few species but abundant individuals of a group Leptolepidae 
apparently ancestral to the Teleostei which includes the vast 
majority of recent fish Only two Jurassic Amphibia are known 
a typical frog and a newt The reptiles were still a predominant 
group of vertebrates but many of the Tnassic orders had become 
extinct and the real range and structure which they exhibit is 
much smaller The dinosaurs flourished on land m all parts of 
the world and wire accompanied by tortoises Rhynchocephaha 
and lizards Pterodactyls almost as uniform m structure as the 
birds of to day occupied the air and seem to have led a life 
similar to that of a gull The ichthyosaurs and plesiosaurs are 
joined m the ocean by crocodiles and turtles In ail habitats 
gigantic forms appear paralleling rou hly the adaptive develop 
ments later made by mammals The first birds are represented by 
two skeletons of a primitive structure from the Lithographic 
stone of Bivana The Jurassic mammals are all small none 
having a skull exceeding three inches in length but they belong 
to three sub classes one of which is possibly related to the 
ancestry of the living marsupials 

Cretaceotis — ^The marine fauna of the Cretaceous exhibits m 
the mam a continuation of that of the Jura but certain families 
of Alcyonana make their appearance The echmoids exhibit the 
incoming of some new groups of which the most important is that 
of the heart urcbms The brachiopods are still further reduced 
m variety and the Polyzoa become still more abundant largely on 
account of the dominance of the Cheilostomata Many new 
families of lamellibranchs and gastropods are introduced but the 
ammonoids become less varied disappearing altogether at the 
close of Cretaceous times Before they do so they branch out into 
curious forms in which the shell comes unrolled to a varying ex 
tent whilst certain others exhibit a return to a simplicity of 
structure which vividly recalls that of certain Middle Tnassic 
ceratites 

Amongst the fish the elasmobranchs are with few exceptions 
modem m type Even such speaalised forms as the gohlm sharks 
are represented by species belonging to an existing genus None 
the less certain Tertiary selachians the eagle rays and sawfish 
have not yet appeared though their ancestors are found m Upper 
Cretaceous rocks The Mesozoic ^ganoids’ are rare and httle 
varied the great bulk of the bony fish being teleosts belonging to 
the more primitive families although m some cases to genera 
which still exist Amongst the reptiles the dinosaurs and ptero 
dactyls retchjitheir largest size to vanish with the end of the 
period^ whilst the seas contained mosasaurs m addition to ichtlrj^o 
skills plesiosatirs and Jpheloma In fresh waters in the Upper 


Cretaceous an aquatic rhynchocephalian Champsomurm mikes 
Its appearance and the first snakes are found in the Lpper Creta 
ceous limestones of Istria and m Pata oma Int icw known 
Cretaceous birds belong to a super order characien td the 
possession of teeth certain of them being adapted for powerf il 
flight whilst the remainder were aquatic with hind legs modiiied 
to form paddles and the wing even more reduced than that ot®a 
penguin 

The majority of the Cretaceous mammals belong to the same 
groups as those which existed during the Jura but a ftw forms 
can be shown to be closely related to the Opossums md olhtrs 
recently found in Mongolia are of great importance beciusc they 
have every appearance of being the ancestois of the pliiental 
mammals 

Tertiary — ^The Tertiary period has seen the use ind dc\clo|>- 
ment of ail the higher groups of animals In the sta tlit raodun 
corals belonging to the Hexacoralla become dominint \mom s! 
the Echmodermata the asteroids show extrtmdy littU diinge 
m type and the ophiuroids pass on litlk iltcicd Iht edii 
noids are however of very difterent appimnu suth mimils 
as Clypeaster and the cassidulids becoming alnmdint md 
the group of the Spatangidae branching out mio i grt li \ inet’V 
of forms The brachiopods are reduced to the shll exist ing 
famihes and become rare both as species ind is indiMchul I he 
MoUusca on the other hand become c\tn muu \ lutd and 
abundant new families of lamellibranchs and gistropods in ing 
and few dying out The most striking change howt\ir is the 
complete disappearance of the ammonites andbdimmtes the 
Octopods known from the Upper Cretaeeous beumimg \ery 
abundant m the recent seas Amongst the arthropods tht d« t ipoefs 
become increasingly abundant whilst it lus been ckmonslraftd 
conclusively that all the orders of insects wtrt m ixistinit early 
in Tertiary times 

Tertiary fish represent a development of those present m Lpper 
Cretaceous times and are on the whole ot hit It ihe 

reptiles become reduced to those orders whuh still livt Iht 
Cheloma lizards and snakes undergo a ripid evolution hr iinhuiK 
out to fill many different types of hibitit whiKt ik Rh\mhD 
cephaha and crocodiles present no new moddu itions fhus tht 
most characteristic Mesozoic reptiles dmosiiirs pt(rodut\K 
ichthyosaurs plesiosaurs and mosasaurs die out dinnik m it the 
end of the Cretaceous period It is an inti resting point howi\cr 
that the marine Cheloma and champsosaurs live m into liitiiiy 
times 

The most important feature of the Teriury fuinis h how 
ever the adaptive radiation which tikes phte amoigst the 
birds and mammals leading up m the 1 itter group to nun himsilf 
For the details of this process rcfirence should be. made to the 
articles Mammalia and Oenitkolocy 

EVOLBTIOHAIT EVIBIHCB 

The knowledge of the distribution of iniinah in lime sum 
mansed above is founded on an immense m iteriat Many milisons 
of fossils have been examined by palaeontologists during Iht past 
century and the conclusions resulting from Ihtir in\isligatioiw 
cannot be seriously modified by the unexpected discover} of am 
mals before or after the period to which we believe the m to have 
been restricted The whole story of the history of life may be 
summed up thus — ^In the Lower Cambnan representatives of til 
phyla of invertebrates capable of ready preservation as fossils 
are present but withm each phylum they exhibit little range m 
structure and on morphological grounds are regarded as of low 
organisation In succeeding penods the variety of stnicltirc m 
bibited by the members of each phylum becomes greater t fact 
which IS expressed by the steady Increase m the number of ftml 
lies Which ate recognised The hii^er familie come in stet#y 
one after the other and certain groups achieve a dominant ppsi 
tion vast numbers of species and of indmduali king fomici al 
over the world These dotmtont |roup%d» out not by a sadden 
extinction but by a gradual decrease of the miifiberi of fifties 
speoes and individuals |p« 

which from its structure has hean Hi tht 
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pnmitive the Cyclostomata is the first to appear and is followed 
successively by the fish Amphibia reptiles mammals and birds 
these groups making their entrance m the order which would 
have been expected from their structure The whole phenomenon 
of the geological occurrence of animals provides the most impor 
tant single piece of evidence which exists for the truth of the the 
owy of evolution Darwin in the Ongtn of Species expressed his 
belief that it was to the evidence of fossils that we must turn for 
support of the evolution theory and since his day a large part of 
the energies of palaeontologists have been devoted to the study of 
the relationships of extinct animals and to an attempt to trace the 
actual fines of descent which they exhibit The phylogenies which 
have been drawn up by palaeontologists are of diverse types 
they may merely illustrate the evolution of group from group or 
they may display the mode in which one species has ansen from 
another but the mode by which they have been derived is the 
same in all 

Phylogenies — ^The first step in the construction of a phy 
logeny is to determine that certain animals whose remains are 
known from rocks of different ages are in fact related to one 
another This can only be done by finding that a common plan 
of organisation runs through all of them and that they are held 
together and distinguished from associated and related forms by 
the possession in common of certain characters which persist 
unchanged or little altered from the earlier to the later animals 
Such characters called palaeotelic are often inconspicuous and 
difficult to discover Amongst vertebrates they are to be found 
m such regions as the brain case and ankle joint which are little 
exposed to adaptive changes The certainty with which it can 
be shown that a series of animals of different ages are m fact 
related to one another depends entirely on the number of palaeo 
telic characters which can be discovered in their structure Thus 
far greater certainty can be attained in the case of animals with 
complex skeleton such as vertebrates and echmoids than in 
such creatures as Mollusca and graptolites whose skeleton is 
simple 

When by this method a series of allied animals has been sorted 
out from amongst its contemporaries the earliest of them should 
be compared with the most recent Such a comparison will bring 
out differences capable of being recorded Those members of the 
senes which are of intermediate age must then be compared with 
the beginning and the end and the nature of the differences which 
they display considered with respect to the changes which sepa 
rate the first and last of the senes If the series has been cor 
rectly discriminated it will usually be found that all the forms 
fall into order each differing from that which precedes it in the 
same ways as its successor differs from it 

Micrastet — ^The best case of such an evolutionary senes illus 
tratmg the origin of species is that presented by the genus Mt 
craster a heart urchin found commonly m the Middle and Upper 
Chalk of England this case was described by Dr A W Rowe 
Dr Rowe collected 2 000 examples of echmoids from the chalk 
of the south of En land the geological horizon of every individual 
being accurately recorded He then measured all these speci 
mens and having taken microphotographs of the details of their 
structure and compared the whole group of specimens from each 
zone With the other similar groups decided that 18 different 
characters could be recogmsed in each test and for each of these 
characters he compared the whole group of forms from each zone 
with that from every other zone As a result of this comparison he 
was able to show that for most of the 18 characters there was a 
change from the earliest to the most recent assemblages and that 
the Micrasters from each of the five zones he considered differed 
from their predecessors as their successors differed from them 

For example the character whose evolutionary change is perhaps 
most readily illustrated is that presented by the paired ambulacra 
each one of these structures consists of a stnp of the surface of 
the skeleton of the animal built up by two rows of small plates 
rigidly attached to each other by their edges and interlocking down 
the centre of the ambuScrum m a zig zag line Eaeh plate is 
pierced by two small holes which are connected with the tube 
feet freely fhovable structures with a sucker on tbeur QX^m end 
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Between the inner rows of pores there is an area within which 
great changes take place with time In the earhest forms this 
mterporiferous area is smooth and the whole ambulacrum forms 
a deep rounded valley In the next higher zone the mterporiferous 
area is divided up by fine incised fines along the margin of the 
plates and its surface is no longer quite smooth but bears a very 
faint granulation In later zones the depth of the incisions between 
the plates increases and their inner ends become somewhat raised 
the granulation is more pronounced and the whole ambulacrum 
although still a deep groove is no longer smoothly rounded In 
the next stage the inner ends of the plates are so thickened as to 
form a V shaped groove runnino* continuously down the mid line 
of the area Finally the ambulacrum comes to form only a very 
slight depression with a deep gutter along the mid line of the nar 
row mterporiferous area and the surface of each plate above and 
between the pores is covered with a dense granulation These 
changes take place steadily with time but all individuals living 
at any one period were not m the same stage of evolution For 
example the smooth type of area is found only m the two upper 
zones of the Middle Chalk and in the lower zone of the Upper 
Chalk but whereas it is the only form found m the Middle Chalk 
it occurs in 20% of Micrasters from the Upper Chalk zone The 
next type in which the plates are marked out by incised fines 
occurs very rarely m the top zone of the Middle Chalk and in 
44% of Micrasters trom the lowest zone of the Upper Chalk In 
this zone 30% of the specimens are of the type in which the inner 
ends of the plates are thickened whilst in the succeeding zone 
50% belong to this stage 

Thus for each character there is a story of an incoming of a 
definite evolutionary stage in a small percentage of the indi 
viduals living at a certain time As we pass into newer rocks the 
percentage displaymg this stage increases until the vast majority 
of all the specimens found conform to it and we then have hving 
a few individuals m an evolutionary stage which was dominant at 
an earlier period and a few precocious specimens which have a 
structure which will later become the common form of the major 
ity In the case of Micraster the change in structure is perfectly 
gradual every conceivable intermediate between the two extremes 
occurring in one specimen or another Thus on the evidence of 
one character alone it is possible to say that a given Micraster 
must have been found in one of three zones and that there is a 
probability which could be expressed as a percentage that it was 
from the middle of the three zones It is the belief of all those 
who have studied the distribution of Micraster in the field that it 
IS possible to determine their horizon with much greater accuracy 
by examimng not only one but all of the characters which Dr 
Rowe has shown to change in a similar manner This possibility 
depends on the fact that an individual Micraster which exhibits 
a slower evolution than usual of one character will present an 
acceleration of development for other characters and that re 
garded as a whole it will be equivalent m stage though not 
identical m structure with those that are found with it One 
character the ratio of breadth to length of the whole test does 
not exhibit a parallel evolutionary change broad and narrow 
forms are present m each zone m about the same proportions so 
that it IS clear that this character is not undergoing a steady 
evolution The broad and narrow forms at any one time exhibit 
a similar range of vanation with respect to any one character 
and it IS perhaps reasonable to assume that the broad forms aie 
descendants of one another and are not mere vaneties of the 
associated narrow species That this is indeed so is indicated hy 
the fact that m the stage of evolution of their ambulacra they 
always lag behmd the narrow forms 

The general features of the evolution of Micraster as set out 
above are repeated in the evolution of all other series of animals 
which are weE known In each case change of structure of any 
organ Or daaracter proceeds m a definite direction and appears 
to change gradually and hot by definite steps In every case an 
advanced structure is first met r^th in a small proportion of the 
individuals hying at a definite time and this proportion grows 
larger andJatger as We proceed upwards Finally m^st individuals 
pos«s itnut a few retain a mote primitive structure whilst the 
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rest are more advanced foretelling the character of the majority 
in a succeeding period An animal may be regarded as built up 
from many quasi independent characters each exhibitm its own 
senes of evolutionary changes and characters of any one indi 
Vidua! Will be found to differ in the evolutionary stage which they 
have reached so that by striking an average of the evolutionary 
stages of all the characters it is possible to determine the date of 
the individual with considerable accuracy 

Members of closely allied but distinct groups such as those 
represented bv the broad and the narrow Mtcrasters undergo a 
parallel evolution but the rate of evolutionary change may differ 
when one group is compared with another A great part of mod 
ern palaeontological work consists m the attempt to sort out the 
members of such closely allied groups from one another and the 
establishment of senes o forms known as phyla or lineages which 
at an> one time contain only a single species This process has 
perhaps been carried farthest in the case of certain Cretaceous 
Bryozoa where W D Lang has distinguished a very large number 
of lineages each of which exhibits an evolution parallel to though 
differing in detail from that of the others The study of lineages 
piesents many difficulties because m the case of animals with a 
simple skeleton there are not many structures which persist 
mg unchanged throughout the history of the lineage enable us 
to distinguish it from ill others Under these circumstances it is 
alv. ays possible to regard the members of the presumptive lineages 
as mere varieties which have arisen at each period from a mam 
stock m which the whole of the evolution is taking place Mod 
ern work on genetics has shown that identical mutants are con 
stantiy arising from normal animals and that the mutants of allied 
species and even genera take the same forms This evidence lends 
support to the view that the alternative explanation may m many 
ca«es be pieferable to the accepted distribution of allied forms 
amongst lineages 

Ammonites — The ammonites extraordinarily varied m struc 
lure rapidly changing and very abundant as individuals were 
regarded by many palaeontologists as ideal material for the investi 
gation of phylogenies They ha\e been broken up into an enor 
mous number of genera and species which have been arranged in 
phjlogcnetic lines with the aid of Haekels biogenetic law and 
the additions made to that hypothesis by Alpheus Hyatt Ac 
cording to this law an animal during its individual life passes 
thiough a senes of stages which reproduce its ancestors This 
parallel between ontogeny and phytogeny between individual 
development and evolution is not now accepted by most embry 
oiogisls in its crude form It implies that evolutionary changes 
in structure are added at the end of an individual s life and that 
they become apparent at earlier and earlier stages m the life 
Iwtory of its descendants But we know many cases in which 
new characters first appear early in the life history and may be 
lost when the animal grows older under these circumstances there 
can be no recapitulation of phylogeny by ontogeny An ammomte 
as it grew older added new material to the margin of its shell 
without in most cases interfering with the previously formed 
portions Thus the shell of an adult ammonite preserves in the 
inner whorls of its coil the chambei of the shell which it occupied 
at every stage of its hfe history 

Application of the biogenetic law lo the stages so preserved 
should allow of the construction of a phylogeny which can then 
be compared with ammonites found m earlier beds It is claimed 
that by this process the phylogeny of many ammonites can be 
made out and that recapitulation can be observed in the general 
shape of the shell the suture line and the ornamentation a true 
phylogeny reqmnng that the evidence from the development of 
these three independent characters shall be consistent Further 
more it is clamied that certain types of ornament succeed one 
another m a definite order m all ammonites the shell of a mem 
her of a lineage m the middle of its course beginning smooth then 
developing striae then definite ribs which become tuberculate 
then spiny and finally repeats this series of stages m the oppo 
site direction or becomes smooth almost at once In later forms 
ribbed and spny stages appear earlier in the life history until 
finally all of them in^<%be skipped the animal being smooth 


throughout its life This type of evolution which was investigated 
extensively by C E Beecher has been supposed to occur not 
only in ammonites but also m gastropods lameliibranchs and 
brachiopods in all of which groups the shell preserves its early 
growth stages It has also been recognised m the development 
of a colony amongst coelenterates and Bryozoa 
Zaphrentis — Out of this vast mass it is difficult to select 
single case which can be regarded as conclusively established 
perhaps the best is that of the de\elopment and evolution ot 
the simple coral Zaphrenhs delanouet from the J ower Carbo 
mferous of Scotland Here we have a senes of forms occurring 
throughout a thick series of rocks which were collected on four 
mam horizons It is clear that the forms from the lowest horizon 
ascend into those at the top by gradual change so that no definite 
dividing hnes could be drawn within the senes If the evolu 
tionary series be arbitranly divided into four stages then it is 
found that at the lowest horizon 69% of the specimens collected 



Fig 1 — CHART ILLUSTRATING THE EVOLUTION OF THE SIMPLE CORAL 
Left three col mn show the oe logl al horizon middle four colymni the 
pe entago f each f m of the c I at a definli® h riz n and right two 
I mns are drawings of tr ns ers© sections of a coral when young and adult 

belonged to the most primitive stage 30% to the second and 
1% to the third evolutionary stage At the next horizon 2 000 
feet higher less than 1% belong to the first 3% to the second 
69% to the third and 28% to the fourth stage At a still higher 
horizon the first stage is absent altogether The second stage is 
represented by less than 1% the third by 16% and the fourth and 
last by 83% In the highest horizon studied this stage is attained 
by 95% of all the individuals We have here an exact parallel 
to the evolution of a character m M$cr%ster ®ut if we examine 
the development during life of an individual coxal from one of 
the later horizons we find a very complete parallel the 
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evolutionary series established on quite other evidence and the 
individual ontogeny 

It appears that the biogenetic law though a useful tool 
must be used with caution in the construction of phylogenies and 
tha geneaiogirai trees made by its aid must not be used as evi 
dence in favour of th hypothesis itself 

l^ertebrates — The general character of the phylogenies of 
invertebrates which have been made by palaeontologists is re 
peated in the vertebrate genealogies which rest on far more eiabo 
rate evidence The best case is that of the horse (See Equidae 
Horse ) Th equally complete stones of the camels dogs and 
titanotheres have not yet been completely published and cannot 
be intelligently summarised The rhinoceroses as shown by the 
work of H F Osborn have a very complex history many differ 
ent lineages arising in the Ohgocene and passing up into later 
geological periods In all cases the individuals increase in size 
and m many the descendants of hornless forms long after their 
separation independently de\elop horns which though varying in 
number and position m the different Imea^^es are always of the 
characteristic rhinoceros pattern The separate appearance of 
these horns is an example of a phenomenon abundantly seen 
amongst fossils It implies that the mechanism present in the 
fertilised egg which determines what the structure of an adult 
animal will become is such that it is capable of modification only 
in certain definite ways and that m rhinoceroses this mechanism 
is of such a nature that when a horn arises it will be of a char 
actenstic type quite different from the analogous structures of 
giraffes deer oxen and titanotheres 

In certain cases the same phenomenon is presented in a some 
what different form The whole structure of some part of an 
animal may exhibit a slow and gradual change in character going 
on throughout the whole of its history and this change may be 
unaffected by modifications of the animals habits One of the 
best examples is to be found amongst the labyrmthodont Am 
phibia Here all the Carboniferous forms are round bodied have 
the roof of the mouth completely supported by bone and are 
aquatic Their immediate descendants are terrestrial and the 
head is a httle flattened while vacuities appear between the bones 
m the palate In still later forms the head and whole body are 
extremely fiat and the palatal vacuities have become enormous 
These creatures must have been entirely aquatic thus in them we 
have a persistence of direction of structural change so regular 
that the geological age of any specimen can be recognised with 
considerable accuracy whilst the animal s habits change twice m 
different directions Furthermore it can be shown that the evolu 
tionary structural changes pursue the same course in different 
families of iabyrmthodonts and in two other orders of Amphibia 
not closely related to them 

Thus It appears that evolutionary change m animals may be 
either directed towards an improvement m structure which adapts 
the animal for some particular mode of life or it may take place 
without any apparent relationship to habits Evolutionary change 
which IS not adaptive m nature may be expected to take the same 
course m related lineages and adaptive changes will be similar 
m such of their members as have the same habits and are sub 
jected to the influence of like environments (Further examples 
of this phenomenon will be found in the articles Horse Perisso 
DACTYLA Mammalia and Reptiles ) 

Adaptive Radiation — ^Another phenomenon first emphasised 
by H F Osborn is that which is known as adaptive radiation 
The early members of any group the Basal Eocene placental 
mammals for example are small and on the whole very uniform 
m structure as time goes on their descendants radiate so as to 
fill all habitats open to them Thus the mammals are fitted for 
life m forests plains deserts and mountains for flight or for an 
aquatic life in rivers along the sea coast or in the open oceans 
They may eat animals or plants the prey may be small or large 
and It can be caught either by chase or by stalking They may 
live m the Arctic or in the tj*opics In consonance with these varied 
habits the structure of mammals has become exceedingly diverse 
The limbs maj be long freely moveable and with grasping hands 
and feet as in arboreal animals such as lemurs They may become 


reduced to flippers m the whales the digits may end m hoofs 
among cursorial animals or may be clawed in carnivorous ones 
The dentition may be fitted for gnawing for cropping grass or 
for tearing flesh from bones and it is usually possible to deter 
mine from its character what were the habits of the animal 
The adaptive radiation of all the higher groups of vertebrates 
follows similar lines Reptiles during Mesozoic times filled the 
places now occupied by mammals and sometimes present striking 
similarities to them in general appearance 
A survey of the evolutionary history of animals as a whole 
shows that for each group there is a certain period at which the 
beginnin s of an adaptive radiation appear and within a very 
short time lead to the establishment of the great majonty of 
the families of which it is composed Thus the ammonoids 
although they had been in existence since Devoman times are 
represented only by two families in the Carboniferous In the 
Permian and Trias they branch out into most diverse forms 
clearly fitted for very different modes of life Teleost fishes exist 
mg from Upper Triassic times are represented only by a single 
family m the Lower Cretaceous By the Upper Cretaceous nearly 
a dozen families have appeared and by Eocene times the mijorit^ 
of those which are known were m existence Reptiles beginning 
m the Carboniferous experienced a wide radiation m Permian 
times whilst the radiitions of birds and mammals he in the 
Tertiary and were already fullv established at the end of the 
Eocene Thus m all these cases the initiation of the mam t>pes 
took place too^ether and led very rapidly to the establishment of 
separate families which then undergo a steady evolution without 
bringing about fundamental alterations m their structure This 
fact implies that only at its origin and fiom forms of conserva 
ti\e structure can a group give rise to new lines whose members 
differ from their ancestors in fundamental features In other words 
the possibihty of change becomes more and more restricted the 
further the members of a group have earned a process of adap 
tive radiation Neveitheless certain of the smaller groups of all 
classes may exhibit an adaptive radiation of their own long after 
the mam development of the class is completed 
Migration — The fact that the evolution of non adaptive 
features pursues a parallel course in related lineages and proceeds 
little interfered with by modifications of the environment at a 
rate which does not \ary widely provides us with a means of 
determining approximately the age of rocks which may not con 
tain known or even fully identifiable fossils Foi example any 
rocks anywhere in the world which contain members of the high 
est grade of Iabyrmthodonts will be of Triassic age and even from 
previously unknown forms it may be possible to determine 
whether they belong to the upper or lower part of that system 
The use of individual species of fossils to determine the iden* 
tity of honzons m wide!} separated parts of the world suffers 
from a theoretical objection which was pointed out by T H 
Huxley who suggested that an individual species probably came 
into existence at some definite place and that m order to reach 
any other locality its individuals had to migrate Nothing was 
known of the time taken m such migrations but it was conceivable 
that It might be compaiable with such small divisions of geo 
I logical time as those represented by zones He stated that rocks 
containing identical faunas were homotaxiai but not necessarily 
contemporaneous We now know chiefly from the evidence of 
fossil mammals that all the larger groups have an evolutionary 
home where the important part of their evolutionary change takes 
place and that from this centre there is a constant migration in 
all directions of such a nature that the senes of forms m some 
neighbouring area although they fall into a morphological family 
tree are not in fact directly descended from one another Thus 
afl evidence shows that the main evolution of the horses took 
place m northern Asia and that the senes which is found through 
out Tertiary times m North Amenca is really built up from the 
members of many overlapping migrations each new colonist 
giving rise to a short evolutionary series of its own On the other 
hand the camels arose in North Amenca and the^orms there 
found build up a true phylogenetic series 
The migrations of mammals are now w^ll understood and an 
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account of them will be found m th article Zoological Regions 
Ihe tune taken m mi ration must vary enoimousl} for different 
f^roups and only one case in which it can be determined has been 
descnbed W D Matthew has pointed out that when at the end j 
of Meiocene times Noith and South America became connected ‘ 
noithern animals horses and mastodons migrated into South 
America and southern forms such as the giant ground sloths and 
glyptodonts moved into the United States It is then possible by 
comparing Pleistocene North and South American faunas to show 
that during the peiiod of hen migiation these animals underwent 
little if any evolutionary chan e and that m South America Pho 
ccne forms of horses and elephants are associated with Pleistocene 
giound sloths whilst in North America ground sloths of Pliocene 
type aie found with Pleistocene elephants The implication is 
that the migration tooic a period comparable m length with the 
interval between the Upper Pliocene and the Lower Pleistocene 
If it should prove to be generally true that whilst migratmo^ an 
animal e hibits little e\olutionary change it should follow that 
at any time the members of a gioup at its home will be more 
advanced than those at the periphery of the area of distribution 
This conclusion seems to be justified bv the condition of affairs 
at the piesent day 

Morphological Problems — Of recent 3ea s a new use of 
palaeontology has arisen Information derived from fossil mate 
ual has been applied by Robert Bioom and those who have fol 
lowed him to the solution of morphological problems which have 
been stated by students of conparatne anatomy and of embry 
ology In some wa^s one of the best examples is the pioof from 
the mammal like reptiles of the truth of Reichert s theory of the 
derivation of the mammalian ear ossicles (See Reptilia ) The 
most staking case however is that which arises from the work of 
E A Stensio on Cephalaspts In this an mal Stensio has been 
able to show that complete cranial ner\es associated with gill 
pouches exist m the orbital region and that the mouth is a 
small hole l>mg quite anteriorly m front of the profundus nerve 
It had long ago been concluded by students of embryology that 
Ih anctslial vertebrates must ha%e possessed these chaiacters 
but the e\iclence on which they had relied was inconclusive and 
its \ahdity had been denied by competent workers Now m the 
light of Stensio s woik it is quite clear that the ongmal mterpreta 
tion of the cmbryological data was sound (See Cyclostomata ) 

1 he study of fossils is thus seen to be of great practical utility to 
geologists and is capable of affording information about the course 
of evolution which can be obiamed m no other way Its evidence 
IS ckar that evolution provides an adequate account of past and 
present faunas and the facts with which it deals serve as a con 
tiol of evolutionary theory Palaeontology forms the base of a 
^aiionii zoo geography ind it is capable of giving invalu'^ble 
assistance m the solution of many morphological problems 

(D M S W) 
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PALAEOSPONDYLUS5 a small fishlile \crtebrate fossil 
found m the Old Red Sandstone of Caithness now eferred to the 

Cyclostomata (gv) • 

PALAEOTHERIUM5 a genus of primitive peussodactyls of 
the Upper Eocene and Lower Oligocene of Em opt Iht genus 
really includes many species lan m" in size from that of a rhmoc 
eros down to that of a pig and is t}q)ical of a considci ible group 
of primitive penssodact>ls nearly related to iht Eottne incest ors 
of the horse but cur ently distinguished as i sip irate family 
They are limited to the later Loctne and earh Oh octnt of 
Europe and have not been found m Asia 01 North America 

The Palaeotheres have three toes on eich foot but the side 
toes are not so much reduced as m the carliei three toed horses 
The teeth are short crowned without cement ihe upper teeth with 
a pattern of two outer crescents and two transxersi crests which 
are usually more oblique than m the earl> I qiiidae I ht piemol irs 
are fully molariform as in the post Eocene Equxdae I he nasils 
in Palaeotkermm are somewhat reti leted imiiking the possession 
of a short proboscis (W DM) 

PALAEOZOIC ERA, m "eology term ipplied to the oldest 
strata in the earths crust from which delimit organii iimims 
have been recorded the base is commonly dtimec! by m union 
foimity of considerable ma mtude ib(\e which oiim stnt i eon 
taming Olenellus (sensu lafo) and ihi fossil eeidtnec suggests 
that the break varies m intensity m difftrcni puis oi the woild 
The upper limit is harder to define it is u ui!H ud to be taken 
at the top of the Permian but with imri iscd Inowkdge has 
in many places become increasing!} difhculi to sipinte this 
formation from the Trias the basil formation of iht Misozoic 
and it seems likely that it has not ilwaas bun dnwn at the sime 
horizon The Palaeozoic is dnided into sc\iral periods the C un 
bnan Ordovician Silurian (Gotlmdian) i>e\<mnn or Old Red 
Sandstone Carbomfeious (Mississippun pirn Pams\K mnn) md 
Permian (^9^ 2; ) (C II) 

PALAEPHATUS 5 the author of i small eatmt treatise 
entitled Ilept kanorov ( On Incredible Ihmgs ) It lunsists ot a 
series of rationalizing^ explanations of C ruk legends without mv 
attempt at arrangement or plan and is probihly an tpitome 
composed m the Byzantine age of some lirgu work 

See edition by N Festa m Mythograplu gram (190 ) m the I tub 
ner senes with valuable prolegomeni suppkmcntarv to Iniotm all 
opuscolo di Palefato de mcredibthbm (ib p) by tin sami wntu: 

PALAESTRA, the name ippirently ipplitd by iht C neks to 
two kinds of places used for gymnastic and at hit tic extruses In 
the one case it seems confined to the places whe rt bo} s and youths 
received a general gymnastic training m th^ other to a part of a 
gymnasium where the atkletao the compel itors in the public 
games were trained m wrestling (iraXalap to wrestle) and boxmg 
The boys palaestrae were private mstitutions and ginenlly bore 
the name of the manager or of the founder thus at Athens there 
was a palaestra of Taureas (Plato Ckarmtdes) The Romms used 
the terms gymnasium and palaestra mdiscnminately for any plate 
where gymnastic exercises were earned on 
PALAFOX DE MENDOZA, JUAN DE Ci6ao«.i659) 
Spanish bishop was born m Aragon Ht was appointtc! m 1639 
bishop of Angelopolis (Pueblo de los Angeles) ih Mexico and 
there sought to protect the natives from Spanish cruelty for 
bidding any methods of conversion other than persuasion In this 
^ he met with the uncompromising hostility of the Jesuits whom i» 

: 1647 he laid under an interdict He twice m 1647 and 1:649 
; laid a formal complaint against them at Rome All be coulti 
I obtain was a brief from Innocent X (May 14 164S) comawding 
: the Jesuits to respect the episcopal jurisdiction Ift thi 
: Jesuits succeeded m securing his translation to the littie m 
; Dsma m Old Castile In 1694 Cbatl#s II of Spftii 
: for his canonization hut tins mt defatted % tie Jeiutti 
: See Anto^o GoMaiez de Res^t ffc 4$ 
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PALAFOX Y MELZI, JOSE DE (1780-1847) duke of 

Sara ossa Brought up at the Spanish court he accompanied 
Ferdinand to Bayonne in 1808 as a sub lieutenant After a vain 
attempt to secure th king s escape he fled to Spam Proclaimed 
by the populace governor of Saragossa and captain general of 
Aragon (May ^ 1808) he declared war against the Fren h who 
hdd already overrun Cataloma and Navarre He defended Sara 
gossa for a period of 61 days Paiafox then attempted a 
campaign in the open country Forced back by Napoleon s army 
into Saragossa he sustained a second siege lasting three months 
Paiafox himself was captured and imprisoned at Vincennes until 
Dec 1 8 13 From 1 8 20-23 he commanded the royal guard of 
King Ferdinand He took the side of the Constitution m the 
civil troubles and was stripped of hi honours and oftices by the 
king Queen Maria Cristina created him duke of Saragossa and 
from 1806 he took part m military and political affairs as captain 
general of Aragon and a senator He died m Madrid Feb 15 1847 

See P de Madragos biographical notice in the Span trans of 
Thiers Bist de$ consulates de I empire C W C Oman Peninsular 
War (Oxford 1902) vol 1 J Ibdnez Mann El defensor de Zarago a 
in Ateneo v (1908) pp 81-89 

PALAMAS, GREGORIUS {c 1296-1359) Greek mystic | 
and chief apologist of the Hesychasts (q v) belonged to a dis I 
tmguished Anatolian family and his father held an important 
position at Constantinople Palamas at an early age retired to j 
Mt Athos where he became acquainted with the mystical theories j 
of the Hesychasts In 1326 he went to Skete near Beroea where 1 
he spent some years in isolation in a cell specially built for him 
His health having broken down he returned to Mt Athos but 
finding little relief removed to Thessalonica About this time 
Barkam the Calabrian monk bec'an his attacks upon the monks 
of Athos Palamas championed their cause m two synods (1341 
and 1351) at Constantinople which definitively secured the vie 
tory of the Palamites During the civil wai between John Can 
tacuzene and the Palaeologi Palamas was imprisoned After 
Cantacuzene s victory m 1^47 Palamas was released and ap 
pointed archbishop of Thessalonica being refused admittance by 
the inhabitants he retired to the island of Lemnos but subse 
quently obtained his see 

See the historical works of John Cantacuzene and Nicephorus 
Gregoras the Vita Palamae by Philo theus and the encomium by 
Nilus (both patriarchs of Constantinople) also C Krumbacher 
Geschchte der by anUmschen LiUeratur (189/) 

PALAMAS, KOSTES (1S59- ) Greek poet a native of 

Patras studied law at Athens where he came under the influence 
of the popular as opposed to the purist school of Greel 
After several years of journalism he published in 1S86 his first 
poetical work The Songs of My Country followed in 1889 
by the Hymn to Athena In 1897 he was appointed secret iry 
to the University of Athens His prose Essay on Krystalhs 
(1894) contrasted philosophic with descriptive poets After the 
publication of lambs and Anapaests and The Grave (1898) a 
series of elegies on his sons death he became the recognized 
chief of the popular party in literature whose organ in the 
press was the review Noumas At that period the language ques 
tion penetrated even politics leading to the Gospel Riots of 
1901 and the fail of the cabinet over the translation of the Oresteta 
in 1900 Palamas who described himself m The Twelve Lays of 
the Gipsy as the poet of my age and race was considered by 
his admirers to be the successor of Solomos while some critics 
have found in him the obscurity of Browning Later he produced 
the poem on Byron recited at the Byron centenary at Athens in 
1924 and Five Syllables and the Pathetic Whispers (1925) 

See Poems by Kostes Palamds selected and rendered mto English 
by Th Ph Stephamdes and G C Katsimbahs (1925) 

PALAMAU, a distnct of British India m the Chofa, Nagpur 
division of Behar and Orissa It consists of the lower spurs 
ot the Chota Nagpur plateau sloping north to the valley of thfe 
Son Area 4 91$ sqm popi. (1931) 818 736 Nearly three fourths 
of the district is uncultivated 300 sq m are under forest and 
about 3 poo ^ m are covered with jungle A smali coalfield near 
Qaltonganj was opened in 190$ Deposits of batmte awit ^ 

♦ m 


II3 

velopment The administrative headquarters are at Daltonganj 
pop (1931) 12040 

Palamau was under the rule of Chero chiefs till their conquest 
by the Moguls in 1660 They had their capital at the village of 
Palamau where the rums of two great forts built by them may be 
seen 

PALAMCOTTAH a town of British India in the Tmne 
velly distiict of Madras on the opposite bank of the Tambra 
parm river to Tmnevelly town with which it shares a station on 
the South Indian railway 444 m south of Madras Pop ( 19,^51) 
51 990 It is the admmistrative headquarters of the district 
PALAMEDES, m Greek legend son of Nauplius king of 
Euboea one of the heroes of the Trojan War belonging to the 
post Homeric cycle of legends During the siege of Troy Aga 
memnon Diomedes and Odysseus (who had been detected by 
Palamedes in an attempt to escape going to Troy by shamming 
madness) caused a letter containing money and purporting to 
come from Priam to be concealed in his tent They then accused 
Palamedes of treasonable correspondence with the enemy and he 
was ordered to be stoned to death His father exacted vengeance 
from the Greeks on their way home by placing false lights on the 
promontory of Caphareus The story ot Palamedes was first ban 
died m the Cypria afterwards by the tragedians Palamedes was 
regarded as the inventor of some letters of the alphabet light 
houses weights and measures several games etc 
See ’RoBch.QT s Lexikor art Palamedes 

PALANPUR a native state of India m the Gujarat division 
of Bombay on the southern border of Rajputana Area i 766 
sqm pop (1931) 264 179 The town of Palanpur is a railway 
junction for Deesa 18 m distant Pop (1931) 0347 

Palanpur also gives its name to a political agency or collection 
of native states of which Radhanpur is the most important total 
area 6 o93 sqm pop (19 i) 518566 
PALATE, the roof of the mouth m man and vertebrate am 
mils It consists of the anterior bony hard palate {see Mouth) 
and the posterior fleshy soft palate {see Pharynx) For the 
malformation consisting of a longitudinal fissure m the roof of 
the mouth see Cleft Palate 

PALATINATE (Ger Pfal ) a name given generally to any 
district formerly ruled by a count palatine but particularly to a 
district of Germany a province of the Republic of Bavarn lying 
west of the Rhine {See Bavaria ) Exciudmg the Saar district 
which was in 1933 under the administration of the League of 
Nations the Palatinate has an area of 2 i 5 sq m and a popuia 
tion of 984 456 (1933) showing a density of 438 4 to the sq m It 
IS bounded on the east by the Rhine which separates it from 
Baden on the south is the French department of Bas Rhin on thg 
west the Saar Territory and parts of the Prussian Rhine Province 
and on the north Hessen 

The rivers in this fertile tract of country are the Rhine Lauter 
Queich Speirbach Gian and Blies The Vosges and their con 
tmuation the Hardt run through the land from south to north and 
divide It into the fertile and mild plain of the Rhine together with 
the slope of the Hardt range on the east and the rather inclement 
district on the west which running between the Saarbruck Car 
boniferous mountains and the northern spurs of the Hardt range 
ends m a porpbyrous duster of hi Is the highest point of which 
IS the Donnersberg (2 254 ft ) The country on the east side and 
on the slopes of the Hardt yields a number of the most varied 
products such as wine fruit corn vegetables flax and tobacco 
The mines yield iron coal quicksilver and salt The industries 
are very active espeaally in iron machinery paper chemicals 
shoes woollen goods beer leather and tobacco Spires (Speyer) 
IS the seat of government and among the chief industrial centres 
are Ludwigsbafen on the Rhine which is the pnncipal river port 
Landau and Neustadt the seat of the wine trade 
See Mutedmgen des But Ver der Pfalz (48 vols 1870*1927) 
History^r^-The count palatine of the Rhine was a royal 
official who IS first mentioned in the middle of the loth cen 
tmy The first count palatine was Hermann I wh^ ruled from 
945 uptil 996 and although the office was not hereditary it appears 
to have been held mmnly by hiS descenflaftts until the death of 
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Count Hermann III m 11^,5 In 1155 the German king Frederick 
I appointed his step brother Conrad as count palatine In 1214 
on the death of the reigning count the Palatinate was given by 
the German king Frederick II to Otto the infant son of Louis 
I duke of Bavaria The Palatinate was ruled by Louis of Bavaria 
on behalf of his son until 128 when it passed to Otto who ruled 
until his death in i 5^ 

When the possessions ot the house of Wittelsbach were divided 
in I 55 and the branches of Bavaria and the Palatinate were 
founded a dispute arose o\er the exercise of the electoral vote 
and the question was not settled until in 1^56 the Golden Bull 
bestowed the privilege upon the count palatine of the Rhine who 
exercised it until 1620 The Palatinate was divided into four 
parts among the sons of. the German king Rupert in 1410 but in 
1559 on the extinction of the scnioi line Frederick count palatine 
of Simmern succeeded to the Palatinate becoming the elector 
Frederick III Under Charles Theodore who succeeded in 1742 
with the exception oi one or tvo small pieces the whole of the 
Palatinate was united under one ruler In i / 77 on the extinction of 
the other branch of the house of Wittelsbach he became elector 
of Bavaria The Palatinate was henceforward united with Ba 
vana and has shared its political history from that time 

PALATINE In the later Roman empire certain of&cials 
attending on the emperor or discharging duties at his court were 
called palahm from the time of Constantine the Great the term 
was also applied to the soldiers stationed m or around the capital 
to distinguish them from those stationed on the frontier of the 
empire In the East Roman empire the word was used to designate 
the administrators of the finances and the imperial lands 

This use of the word palatine was adopted by the Frankish kings 
of the Merovingian dynasty They employed a hi^^h official the 
comes palattnus who at first assisted the king m his judicial duties 
and at a later date discharged manv of these himself Other counts 
palatine were employed on military and administrative work and 
the system was mamtamed b> the Carohngian sovereigns The 
word paladin used to describe the followers of Charlemagne is a 
variant of palatine Instead of remaining near the person of the 
king some of the counts pilatme were sent to various parts of his 
empire as judges and governors Being m a special sense the 
representatives of the sovereign the> were entrusted with more 
extended povver than the ordinary counts From this usage there 
naturail> arose the employment of the word to denote the dis 
tncts over which these pouers were exercised By Henry the 
Foviler and especially by Otto the Great counts palatine were 
sent into all parts of the country to support the royal authority by 
checking the independent tendencies of the great tribal dul es We 
Iiear of a count palatine in Saxony and of others m Lorraine in 
Bavaria and in Swabia their duties being to administer the royal 
estates m these duchies The count palatine m Bavaria became 
duke of this land the lower title being then merged m the higher 
one and with one other exception the German counts palatine soon 
became insignificant although the office having become heredi 
tary Pfalsgrafen were in existence until the dissolution of the 
Holy Roman empire in 1806 The exception was the count pala 
tine of the Rhine who became one of the four lay electors and the 
most important lay official of the empire In the empire the word 
count palatine was also used to designate the officials who assisted 
the emperor to exercise the rights which were reserved for his per 
sonal consideration They were called comttes palahm caesam or 
comttes sacn palatit m German Hofpfal grafen 

From Germany the term passed into England and Scotland 
into Hungary and Poland In England palatine was an artificial 
word applied to counties which stood outside the ordinary course 
of administration In Hungary tht important office of palatine 
owes its inception to St Stephen At first the head of the judicial 
system the palatine became after the king the most important 
person in the realm Under the later Habsburg rulers of Hungary 
the office was several times held by a member of this family one 
of the palatines being the archduke Joseph The office was abol 
i^hed after tAe revolution of 1848 In Poland the governors of 
tW provinces of the kingdom were called palatines and the prov 
wtsre sometimes billed palatinates 


In America certain districts colomzed by Engli h settlers were 
treated as palatine provinces In 1632 Cecilms Calvert nd Lord 
Baltimore received a charter from Charles I giving him palatine 
rights in Maryland In 1639 Sir Ferdinando Gorges the lord of 
Maine obtained one granting him as large and ample prerogatives 
as were enjoyed by the bishop of Durham Carolina was another 
instance of a palatine province 

See C Pfaff Geschtchte des Pfal grafenamtes (Halle 1S47) G T 
Lapsley The County Palatme of Durham (1900) R Schroder 
Lehrbuch der deutschen Rechtsgeschichte (Leipzig 1902) 

PALATKA, a city of north eastern Florida USA the 
county seat of Putnam county on the beautiful St John s river 
50 m S of Jacksonville It is served by the Atlantic Coast Line 
the Florida East Coast and the Southern Railways and river 
steamers Pop / 08 in 19 5 (State census) of whom 3 661 
were negroes 6 500 in 1930 b> the Federal census The city is a 
shipping point for citrus fruit and vegetables and has large 
cypress lumber mills foundries and machine shops turpentine 
stills and other industries Palatka was incorporated as a town 
m 1853 as a city m 18/ It has a commission manager form of 
government 

PALAUNG, a Burmese term for a group of non Shan tnbes 
living in the Shan States and speaking dialects of the same Mon 
Khmer language so variant that Shan is used as a hngua franca 
The Palaung is darker than the Shan in complexion of a timid 
and peaceable disposition Buddhist and Nat worshipper by reh 
gion a cultivator of paddy and of tea for pickling Tattooing is 
practised and divining by chicken bones Marriage is regulated 
by consanguinity and the formalities entail a sort of theft of the 
bride or secret elopement and subsequent money payments to 
her relatives The ordinary dead are buried with a com for ferry 
dues in the mouth or on the chest but the corpses of priests are 
dried m the coffin and kept up to a year Headmen (km) are some 
times treated similarly but the corpse is not kept so long After 
cremation the bones are placed on the ground m an open pot 

See Cameron Palaungs of Kodaung (Rangoon 1912) Milne Home 
of an Eastern Clan (1924) 

PALAWAN, a small Siamese state on the west coast of the 
Malay peninsula Area 900 sq m pop (latest returns) 20 000 
The people are chiefly engaged m the cultivation of pepper ot 
which about 1 50 tons are annually exported (See Malay States 
Siamese ) 

PALAZZOLO ACREIDE, a town of Sicily province of 
Syracuse 34 m by rail W of it 2 285 ft above sea level Pop 
14 653 (town) 16 154 (commune) The ancient city of Acrae 
founded by Syracuse in 664 b c lay on the hill above the mod 
ern town the approach to it being defended by quarries m 
which tombs of all periods have been discovered The auditonum 
of the small theatre is well preserved Close to it are rums of 
other buildings a small Odeon and some baths 

PALE, used as a histoncal term is a district marked off from 
the surrounding country by a different system of government and 
law or by definite boundaries The best known of these districts 
was the English pale in Ireland dating from the reign of Henry 
II although the word pale was not used in this connection until 
the latter part of the 14th century The pale varied considerably 
according to the strength or weailbiess of the English authorities 
and in the time of Henry VIII was bounded by a line drawn from 
I Dundalk to Kells thence to Naas and from Naas east to Dalkey 
I embracing that is part of the modern counties of Dublin Louth 
Meath and Kildare The pale existed until the complete subjuga 
tion of Ireland under Elizabeth the use of the word is frequent 
in Tudor times There was an English pale or Calais pale 
in France until 1558 extending from Graveimes to Wissant and 
for a time under the Tudors an English pale m Scotland 
PALEARIO, AONIO (c 1500-1570) Italian humanist and 
reformer was bom at Veroli m the Roman Campagna Other 
forms of his name are Antomo Della Paglia A Degh Faghancci 
In 1520 he went to Rome where he eftered the brilliant literary 
circle of Leo X When Charles of Bourbon stormed Rome in 
1527 Paleario went first to Perugia and then to Sma where he 
settled as a teacher In 1536 his^didactic poem inJLatm hexa 
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meters De tmmortahtate ammarum was published at Lyons In 
1542 a tract by him commonly known as Libellus de morte 
Oiristi was made by the Inquisition the basis of a charge of 
heresy from which however he successfully defended himself 
In Siena he wrote his AcUo in ponttfices romanos ef eorum asseclas 
(posthumous Leipzig 1606) attacking the substitution of tradi 
tfcnal for scriptural authority and certain doctrines especially that 
of purgatoiy Professor first at Lucca and then at Milan he was 
denounced by the inquisitor of Milan in 1^67 sent to Rome for 
trial condemned in Oct 1569 and executed in July 1570 

An edition of his works {Ant Paleam Verulam Opera) includin 
four books of Eptstolae and 12 Oral ones besides theDe immortahtate 
was published at Lyons in 1552 this was followed by others the fullest 
being that of Amsterdam 1696 Lives by J G Gurhtt (in German) 
(Hamburg 1805) A Young (2 vols i860) J Bonnet (Pans 1862 
Eng trans 1864) See also (i Morpurgo Un Umamsta martzre Aomo 
Paleano (1912) 

PALEKHI, a Russian village south east of Shuya (56 43 
N 41 23 E ) in the Ivanovo Voznesensk province noted for 

Its handicraft work dating from the time of the ikon painters of 
Vladimir Suzdal and famous in the i6th and 17th centuries 
In the 19th century the ikon market became limited and the 1917 
revolution threatened to destroy the art The Palekhi artel how 
ever began to make designs on box covers and other small articles 
of compressed paper and their work has found a market exceeding 
the supply in Nizhniy Novgorod and New York and has obtained 
medals a the Vienna and Pans exhibitions 

PALEMBANG a residency of south east Sumatra Dutch 
East Indies facing the island of Banka area 8^ 918 sq kilometres 
population (1930) 1098725 It extends from the mountains 
which flank the west coast of Sumatra and form the dividing line 
between it and the residency of Bencoolen to the Straits of 
Banka and except for the mountainous country in the extreme 
south west IS very flat and intersected by numerous rivers which 
flow eastwards to the sea and with their many and wide mouths 
form marsh lands about the coast which has also many sandbanks 
The principal of these is the Musi which has many important 
tributaiies and on its banks some 50 miles from the sea near 
which it divides into two main channels is situited Palembang 
the capital of the residency also a port and the chief commercial 
town in South Sumatra population 108 145 (1895 Europeans 
and Eurasians) the largest town in Sumatra Apart from the 
public buildings barracks hotels church European business 
offices and residences and a great mosque which are built of 
stone Palembang is a town of native houses mostly built on 
piles on account of floods and it stretches along both sides 
of the river and its inhabitants and those of the residency are 
mostly Malays The depth and width of the Musi river renders 
Palembang accessible to large ocean steamers but they are able 
to cross the bar at its mouth only at flood tide The port has 
wharves on screw piles 250 metres long and is the terminus of the 
main line of the railway system of South Sumatra At Plaju 
down the river from Palembang is the petroleum centre in 
Sumatra of the Royal Dutch Petroleum Company the oil 
raised at Muara Emm near the hills m the south west being 
carried to Plaju and refined there Palembang has a considerable 
trade with eastern ports m the Malay Peninsula Siam and 
China and there is also important traffic by road and river with 
the hinterland and regular communication with other ports in 
Sumatra and with Java The value of its exports in 1926 was 
89 287 248 guiders and of its imports 41 775 831 gulders This 
represented the total produce of the residency for which Palem 
bang IS the only outlet and the principal items of export were 
coffee rubber copra cotton rattans quinine and coal from the 
government owned Bukit Asim collieries at Tandjong not far 
from Muara Emm Coffee is the chief crop grown for export 
of the Robust a variety and it is a native cultivation as also 
are rubber and cotton Rice is the chief food crop A Controleur, 
also an agricultural adviser are stationed at Muara Emm which 
IS connected by rail and J;y road (with motor car service) with 
Palembang and alsb by motor road service with Bencoolen on the 
west coast passing through Lahat Tebmgtmggi and Muaru 
Behti thus ralembang is linked up by motor with Bencoolen 
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and also m Muara Emm with Muaro Duop in the extreme 
south passing through Batu Raja A road runs north eastwards 
from Muaro Duop to Eaju Agung and one from Batu Raja to 
Muaru Ruang which then forks northwards to join the Muara 
Emm Paiembano^ road a loop of the Muara Emm Bencoolen 
road runs southwards to Pagerkaiam on the border which has 
a Controleur The southern part of Palembang residency maml> 
about the roads mentioned is m course of development m the 
northern half little has been done communications are primitive 
and apart from Surulangun in the north west Talang Betutu 
north of Palembang and Sekaju on the Musi in central Palem 
bang each of which has a Controleur the nature of the lands 
about the coast makes extensive settlement imposs ble 
Palembang is one of the places m the putch East Indies where 
Islam made its first appearance Arab colonies m ceitam Chinese 
ports disturbed by (Chinese civil war diverted their commerce 
to the Dutch East Indies and Palembang was one of the spots 
selected for the enterprise Little however is heard about Palem 
bang m history until m 1812 the Sultan although he had recog 
nized British suzerainty (the British occupation of the Dutch 
East Indies) massacred many Dutch settlers Thereupon a 
British force under Colonel Gillespie was landed which drove him 
from the capital and installed his brother m his stead Banka and 
Billiton were ceded to Great Britain and it was during the ab 
sence of this force m Sumatra that the Sultan of Jokjakarta en 
deavoured to destroy European power m Java The cession of 
Banka and Billiton to the Dutch m return for Cochin m India 
because of a dispute as to whether Billiton was included m the 
cession brought Palembang very prominently before Dutch 
notice the more so as Sir Stamford RafiSes encouraged the 
Sultan m his attitude of independence and m 1825 they abolished 
the Palembang Sultanate and brought the country under their 
own rule whilst recognizing certain chiefs (EEL) 

I PALENCIA, an inland province of Spam one of th eight 
into which Old Castile was divided m 18^3 bounded on the north 
by Santander east by Burgos south by Valladolid and west by 
\alladolid and Leon Pop ( 1930) 07546 area 3 56 sq m The 
principal rivers are the Pisuerga and the Carrion which unite at 
Duenas and flow into the Duero at Valladolid The north is trav 
ersed by the Cantabrian mountains the highest summit being tht 
culminating point of the Sierra del Brezo (63^5 ft ) The re 
mainder of Palencia the Tierra de Campos belongs to the great 
Castihan table land In the south is a marsh or lake known as La 
Laguna de la Nava The mountainous district abounds in minerals 
but only coal and small quantities of copper are worked The 
province is crossed in the south east by the trunk railv ay connect 
ing Madrid with France \ia Irun while the line to Santander 
traverses it throughout from north to south there are also rail 
ways from the city of Palencia to Leon and across the north from 
Mataporquera in Santander to La Robla m Leon A branch of 
the Santander line gives access to the Orbo coal fields The Canal 
de Castilla begun m 1753 and completed m iS^ connects Alar 
del Rey with Valladohd Wheat and other cereals vegetables 
hemp and fiax are extensively grown and there are manufactures 
of linen and woollen stuffs oil porcelain leather paper and rugs 
Palencia rugs are in great demand throughout Spam The only 
town with more than 5 000 inhabitants is Palencia (gv) 
PALENCIA, an episcopal city and the capital of the Spanish 
province of Palencia on the left bank of the river Carrion on 
the Canal de Castilla at the junction of railways from Leon and 
Santander and 7 m N by W of Venta de Banos on the Madrid 
Irun line Pop (1930) 23936 Palencia is built m the midst 
of the level plains called the Tierra de Campos 2 690 ft above 
sea level Palencia the Pallantia of Strabo and Ptolemy was the 
chief town of the Vaccaei Its history during the Gothic and 
Moorish periods is obscure but it was a Castilian town of some 
importance in the 12th and 1:3th centuries The university 
founded here m 1208 by Alphonso IX was removed m 1239 to 
Salamanca The cathedral was begun in to 21 finished m 1504 
and dedicated to St Antolm it is a large building i%the later and 
flond Gothic style of Spam The site was pieviously occupied by 
a church erected by Sancho HI of Naipasre and Castile (1026- 
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3S) over the cave of St Antolm which is still shown The 
cathedral contains El Greco s San Sebastian and other valuable 
paintings old Flemish tapestry and beautilul carved woodwork 
and stonevv^ork The hospital of San Lazar o is said to date in 
part from the time of the C d (g ) vho here married Ximena 
in 10 4 Manufactures are non lu s alcohol leather soap porce 
lam linen cotton vool machinery and matches 

PALENQUEg the modern name of a deserted city m Mexico 
in the narrovv valley of the Otolun in the north pait of the State 
of Chiapas So m S of the Gulf port of Carmen About 30 m 
away on the left bank oi the Usumacinta river stand the rums 
of Men che or Loriilaia city The on inal name of Palenque has 
been lost and its piestnt name is taken from the neighbouring 
village Santo Domingo del Palenque Unlike the dead cities of 
the Yucatan plains Palenque is surrounded by wooded hills and 
overgrown by tropical vegetation 

There is less stone carving on the exterior walls door jambs 
and pillars of the buildings than on those of the Yucatan pemn 
sula this IS due to th hardci and more uneven character of 
the limestone Probabi> owm^ to the same cause there is less 
cut stone in the walls the Palenque builders using plaster to 
obtain smooth surfaces There is ho\^ever considerable carving 
on the interior vvalis the best specimens being on tablets affixed 
to the walls with plaster hlodelhng in stucco was extensively 
used A few terra cotta images have been fo ind 

The so called Gieit Pilace consists of a gioup of detached 
buildings apparentl} ten m number standing on two platforms of 
different clevilions Some ot the mltnoi stiuctures and the de 
tached one on the lower southern terrace are m a fair state of 
preservation Hit plan of eonstiuction shows three parallel walls 
enclosing two corridors covered with the peculiar pointed arches 
or vaults characterisiic of Palenque A square tower nses from a 
central pirt of the phtform to a height of about 40 ft divided 
into a solid masonry base and three storeys connected by interior 
St ijrways The Temple ot Inscriptions one of the laigest and best 
preserved is distinguished chiehy for its tablets which contain 
only hitroglyphits Sculptured slabs form balustrades to the steps 
leading up to the temple and its exterior is ornamented with fig 
ures in stucco the outer faces of the four pillars m front having 
life si/e fguies of women with children m their arms The small 
Temple of Bern Relief stands on a narrow ledge of lock against 
the steep slope of the mountain Its most important feature is 
a Urge stucco bas relief occupying a central position on the 
back wall of the s metuary It consists of a single figure seated 
on a throne biiutifull} modelled m form and in diapery and 
ornimenis with the face turned to one side and the arms out 
stretched The temples on the east side of the Otolum are dis 
tinguishcci by tail nairow vaults perforated by numerous square 
openings giving the appearance of coarse lattice work The Tern 
pie of the Sun stands upon a comparatively low pyramidal foun 
dation The interior consists of the usual pair of vaulted corn 
dors The sacred tablet on the back wall of the sanctuary is 
carved m low relief in limestone and consists of two figures ap- 
parently a priest and Ins assistant making offerings There are 
rows of hieroglyphics on the sides and over the central design 
The Temple of the Cross is a larger structure of similar design 
and construction The tablet belonging to this temple has excited 
controversy because the design contains a representation of a 
Latin cross The Temple of the Cerro called that of the Cross 
No t because its tablet is very similar to that just mentioned 
stands back against the slope of the mountain and is m great 
part a ruin The rums of Palenque have been partially investi 
gated by a number of explorers notably by Stephens Charnay 
Maudslay Holmes and Blom 

B$e M H Saville, Btbk$gmphc NoUs m Fdmqm Museum of the 
Aiamcan Indtaij Beye Founoation (19^1^) 

rALtOLOGUE, BCAURICE GEORGES (1859- ) 

diplwn^t and ■writer was born m Pans on Jan 13 1S59 
Ife mterrt tbte diploiflatic serwee at an eatly Age and went sue 
tfl Ronje, Germany the East ^ Korea and Bui 

tfe I lie m *90$ ds^puty director and m i$iS: director 

IfSs&l M tlfs SWctly before the Outbtoalf of 
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the World War he was appointed ambassador to St Peteisbuig 
(Leningrad) and retained this post until the Bolshevist revolution 
towards the end of 1917 He consolidated the Franco Russian 
alliance and helped to ensure effective military action on the 
part of Russia aunng the period of hostilities In 1920 he was for 
a few months secretary general of the Ministry of Forei n Affairs 
Paleolo ue published in 192 1-2 under the title of La Russte des 
Tsa pendant la grande guerre (Eng trans 3 vols 19 3-5) 
records of his diplomatic expeiiences m St Petersburg Among 
his other publications are literary criticisms on Vauvenargues and 
Alfred de Vign> (1890) and several novels He was admitted to 
the Flench Academy in 19 8 

Hs recent \oiks include Le Roman Tragiqm de lEmpereur Alex 
andie II (1923 Eng trans 1926) Talleyrand Metternich Chateau 
bnand (1924 Eng tran 1926) and Cavour (1926) 

PALERMO, a city of Sicily (Greek Jlavopixos Latin Pan 
hormus Panormus) capital of a province of the same name in 
the kingdom of Italy and the see of an archbishop Pop (1931) 
town 301 166 commune 389 699 The city stands m the north 
west 01 the island on a small bay looking east the coast forming 
the chord of a semicircle of mountains which hem in the cam 
pagna of Palermo called the Conca dOro The most striking 
point lb Monte Pellegrino (from the grotto of Santa Rosalia a 
fav ourite place of pilgrimage) at the north of this semicircle at 
the south east is the promontory of Zaffarano on which stood 
Soluntum {qv) 

A neolithic settlement and necropohs were discovered in 1897 
at the foot of Monte Pellegrino on the north east side Panormus 
certainly was Phoenician as far back as history can carry us As 
the Greeks colonized the past of the island the Phoenicians with 
drew to the noith west and concentrated themselves at Panormus 
Motye and Soluntum Like the other Phoenician colonies in the 
west Panormus came under the power of Carthage After its 
conquest by Pyirhus m /6 b c the city was soon recovered by 
Carthage but m 54 b c it was taken by the Romans {See Punic 
Wars ) In the First Punic War Hamilcar Baicas was encamped 
for three years on Hiercte ( 46- 43 b c ) which should be identi 
fied not with Monte Pellegrino but with the next mountain to the 
west of it Monte Castellaccio south of the bay of Sfenacavallo 
which agrees far better with the description of Polybius The 
Roman camp la> rather more than half a mile to the south and 
there was continual fighting between the two forces (Rroraayer 
Anttke Schlachtf elder 111 i Berlin Weidmann 1912 4 sqq) 
Panormus received the privileges of autonomy and immunity from 
taxation A colony was sent here by Augustus and the place re 
mamed of considerable importance though infeiior to Cat ana 
The town was taken by the Vandal Genseiic m a n 440 It after 
wards became a part of the East Gothic dominion and was recov 
ered for the empire by Behsanus in 535 till it was taken by the 
Saracens in Panormus now became the Muslim capital 
After the Norman conquest the city remained for a 
short time in the hands of the dukes of Apulia But m 1093 
half the city was ceded to Count Roger and in 1122 the rest was 
ceded to the second Roger When he took the kmgly title in 
1130 it became Prtma sedes corona re gts etregm caput Dur 
ing the Norman reigns Palermo was the mam centre of Sicilian 
history especially during the disturbances in the reign of William 
the Bad (1154-1166) The emperor Henry VI entered Palermo 
in 1194 and it was the chief scene of his cruelties In 1198 his 
son Fredenck afterwards emperor was crowned there It 
passed under the dominion of Charles of Anjou m 1266 but the 
famous Vespers of 128 put an end to the Angevm dominion 
From that time Palermo shared m the many changes of the Sicilian 
kingdom In 1535 Charles V landed there on his return from 
Tunis The last kings crowned at Palermo were Victor Amadeus 
of Savoy in 1713 and Charles III of Bourbon in 1755 The loss 
of Naples by the Bourbons in I/98 and again m 1806 made 
Palermo once more the seat of a separate Sicilian kingdom The 
aty rose against Bourbon rule in 1S20 and m iHB In x86o came 
the final deliverance at the hands of Garibaldi 
Saite^The original city was built on a tongue of ^nd betweem 
two inlets of the sea Thtere is no doubt that the present mam 
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Street the Cassaro (Roman tastrum Arabic Kasr) Via Marmorea 
or Via Toledo (Via Vittorio Emmanuele) represents the line of 
the ancient town with water on each side of it Another peninsula 
with one side to the open sea meetino^ as it were the mam city at 
right angles formed in Polybius s time the Neapohs or new 
town in Saracen times Khalesa a name which s^ili suivives in 
tlfet of Calsa But the two ancient harbours have been dried up 
the two peninsulas have met the long street has been extended to 
the present coast line a small inlet called the Gala alone repre 
sents the old ha\en The old state of things fully explains the 
name Uavop/ios 

The earliest existing buildings in Palermo date from the time of 
the Norman kings who e palaces and churches were built in the 
Saracenic and Byzant ne st>ies pre\ alent in the island The metro 
politan church was built by Archbishop Waltei of the Mill — an 
Englishman sent by Henry II of England as tutor to William II 
of Sicily — and consecrated in 1185 01^ the site of an older basilica 
(9th century or earlier) which on the Saracen conquest became a 
mosque and on the Norman conquest became a church again first 
of the Greek and then of the Latin rite What remains of Walter s 
building is a rich example of the Christian Saracen style disfigured 
by the addition of a totally unsuitable dome by Peidmando Fuga in 
I /8i~i8oi This church contains the tombs of the emperor Fred 
erick II and his parents — ^massive sarcophagi of red porphyry 
with canopies above them But far the best example of the 
style is the chapel of the king s palace (Cappella Palatma) at the 
west end of the city This is the work of Ring Roger (113 -40) 
The wonderful mosaics the wooden roof in Arab style elabo 
rately fretted and painted and the marble incrustation of the 
lower part of the walls and the floor are very fine Other con 
temporary mosaics with hunting scenes are in a hall m the palace 

Alonc^side of the churches of this Christian Saracen type there 
IS another class which follows the Byzantine type e g the very 
small church of San Cataldo and the adjoining church of La 
Martorana the work of George of Antioch King Rogers ad 
miral (1140) This is rich with mosaics among them the pot 
traits of the king and the founder Both these and the Cappella 
Palatma have several small cupolas as has the church of San 
Giovanni degli Eremiti with a bell tower and a picturesque 
cloister 

The series of Christian Saracen buildings is continued in the 
country houses of the kings which surround the city La Faxara 
and Mimneimo the works of Roger and the better known /izi 
and Cuba the works severally of William the Bad and William 
the Good The Saracenic architecture and Arabic inscriptions of i 
these buildings have often caused them to be tal en for works of 
the ancient amirs but the insciiptions of themselves prove their 
date All these buildings are the genuine work of Sicilian art the 
art which had grown up m the island through the presence of the 
two most civilized races of the age the Greek and the Saracen 
Later in the 12th century the Cistercians brought in a type of 
church which without any great change of mere style has a very 
different effect a high choir taking in some sort the place of 
the cupola The greatest example of this is the neighbouring 
metropolitan church of Monreale (qv) more closely connected 
with Paleimo is the church of Santo Spinto outside the city on 
the south side the scene of the Vespers 

Domestic and civil buildings from the 12th century to the 15th 
abound in Palermo and they present several types of genuine 
national art Of palaces the finest is perhaps the massive Palazzo 
Chiaramonte now used as the courts of justice begun m 1307 
One of the halls has interesting paintings of 1377-1380 on its 
wooden ceiling and m the upper storey of the court is a splendid 
three light Gothic window The later houses employ a very fiat 
arch the use of which goes on m the Renaissance S Maria della 
Catena may be taken as an example The most striking pbfnt in the 
city IS the central space at the crossing of the mam streets# called 
the Quattro Cantom or four comers Two of the four are formed 
by the Via Vittono Emmaciuele but the Via Maqueda^ which sup 
plies the other two was cut through a mass of $mall streets m 
Spanish tim^ 

Of the dty gates only two remain, the Forta Nfiova and the 
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Porta Felice both are fine examples of the baroque style the 
former was erected in 1584 to commemorate the return of Charles 
V fifty years earlier the latter in 1582 There are also numerous 
baroque churches many of them adorned with stuccoes by Ser 
potta Outside the walls new quarters have sprung up of recent 
years especially on the north beyond the Teatro Massimo and the 
Politeama Garibaldi tbe former (begun by G B Basile and com 
pleted by his son in 1897) is the largest in Ital} 

The museum of Palermo is the richest m the island Among 
the most important are the objects from prehistoric tombs and 
the architectural fra«yments from Selmus including several me 
topes with reliefs which are of great importance as illustrating the 
development of Greek sculpture The collection of Greek vases 
and terra cottas is also important The bronzes are few but 
include the famous ram from Syracuse There are also the 
Casuccmi collections of Etruscan sarcophagi sepulchral uins and 
pottery From Palermo itself come Latin inscriptions of the im 
penal period ard two large coloured mosaics with figures found 
in the Piazza Vittoria in front of the royal palace belonging to 
a large Roman private house the remains of which are still visible 
Of greater local interest are the mediaeval and Renaissance sculp 
tures from Palermo itself a large picture gallery and an exten 
sive collection of Sicilian majolica etc 
The university founded in 1779 had i 886 students in 19 5-6 
There is also an interesting ethnographical museum The city 
wears a prosperous and busy appearance The Marina or es 
planade at the south of the town affords a fine sea front with a 
view of the bay near it are beautiful pubhc gardens But as a 
whole Palermo turns its back on the sea and makes surprisingly 
little use of it Near the city on the south are the oldest church 
in or near Palermo S Giovanm dei Lebbrosi (the Lepers) founded 
by Roger I (107 ) and the bridge over the forsaken stream of 
the Oieto built by the admiral Georj^e (1113) On the other side 
towards Monte Pellegrino is the new harbour of Palermo round 
which a new quarter has sprung up including a yard capable of 
building ships up to 475 ft in length and a dry dock for vessels 
up to 563 ft The harbour is in process of enlargement and im 
provement and a new breakwater is being built m front of the 
entrance In 1926 3 60 steamships and 5 113 sailing ships of a 
total tonnage of 5 9x1 507 entered and cleared the port 10 7/5 
passengers and 848 2 tons of merchandise being dealt with 
The plain of Palermo is very fertile and well watered by springs 
and stieams of the latter of wbich the Oreto is the chief It is 
planted with orange and lemon groves the products of which are 
largely exported and with many palm trees the fruit of which 
however does not attain maturity It also contains many villas 
PALES, an Italian god or goddess of flocks and shepherds 
The festival called Pariha (less correctly Pahlia) was celebratdCi 
in her honour on April 21 In this festival Pales was invoked 
the stalls were cleansed and punfied with magico rehgious sub 
stances and the herdsmen leaped three times across bonfires of 
hay and straw (Ovid FasH iv 731-805) The Panha came to 
be regarded as the birthday celebration of Rome 
i See Wissowa Rel u KnUus d Romet p 199 et seq and in Eermes 
Ivm 369 et seq Rose Rum Cult tn Italy pp 1 06-1 08 

PALESTINE, a territory administered by the British Gov 
ernment under a mandate from the League of Nations which 
came officially into operation in 1923 It is bounded on the 
north by the French sphere of Syria as settled by the Franco- 
Bntish convention of 1920 on the west by the Mediterranean 
and on the south by Egvptian and Hejaz territory On the east 
IS Transjordan {qv) separated from Palestine roughly by the 
Jordan valley and the Red sea but included in the British man 
date Palestine stretches through only about 2 degrees of latitude 
being roughly 140 m long and about 23 m wide m the north 
and about 80 m in tbe south Its area (excluding Transjordan) 
IS just over g ooo sq m being shghtly larger than that of Wales 
The total population was estimated in 1914 at 68g 281 at the 
official census in t%t it was 1035,821 of whom were 

Mqshm^ x 74,610 Jews, Christians 9148^ Druses 

Samaritans, 350 Babbits and ttie ranaxnder comprised Sikhs Hm 
im Metwii^ persons profesaiig no rehgion Since 
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the promuio-ation of the Immigration Ordinance (19 0) there has 
been a lar e immi ration of Jews 
There is no ancient geOj^raphical term that covers all the area 
now known as Palestine Until the period of the Roman occu 
pation the region was subdivided into independent provinces or 
kingdoms different at different times (such as Philistia Canaan 
Tudah Israel Bashan etc ) but never united under one collec 
tive designation The extension of the name of Palestine beyond 
the limits of Phiiistia proper is not older than the Byzantine 
period The countr> is at present (19 9) divided into two dis 
tricts Jerusalem — southern and Haifa — ^n 01 them 
Physical Features — Palestine forms part of an ancient plateau 
rism^, east^Aard from a sandy shore to an elevated tableland 
A characteristic feature is that it is deeply fractured along cer 
tarn lines running from north to south Secondary fracture 
lines trending north west to south east cross the mam fractures 
and are somewhat repliced east of Jordan by others running 
almost east and west The mam fractures determine the direction 
ol the coast with evidences of sunken lana north of Carmel and 
ot uplift ilong the sandy shores to the south The steady rise 
oi the plate lu from the coast eastwards is broken by the greatest 
fracture line of all that which forms the Jordan valley and the 
Dead sea A belt of land has sunk deeply between a series of 
pirallcl north to south fractures which may be followed both 
noith and south of Palestine The fracture is continued north 
wards from the Sti ot Galilee between Hermon (9383 ft ) and 
Lebanon (60/O ftet) The depression deepens southwards from 
the Sea of C ihlec down to its deepest point m the Dead sea some 
600 ft below the Ie\el of the Mediterranean 
Anothei stietch of lowland forming the Vale of Esdraelon 
passing towirdb the Jordm valley throu^^h the narrower Vale of 
Te/reei represents one of the mam secondary fracture lines with 
its generil northwest to south east direction As a route from 
early times it his plajed an important part in the history of 
the countr> — at one time the highway of commerce at another 
the highwav of war Ihtse secondary fracture lines may be traced 
south of Esdraelon m the courses of those streams that flow 
mostly m the rainy season from the plateaus edge to the sea 
I isi of Jordan Arnon uid Jabbol and Yarmuk are the mam 
n\ers They tend to follow an cast to west course falling into 
fordm The Yirmuk was the northern limit of early Israelite 
life to the north i ly the Haur m cornfields under the influence 
ot Damiscus in the days of its greatness Between Jabbok and 
Yarmuk w is the land of Gilead that was the refuge of Israel 
m the days of distress ( S im n ) 

Tht much fractured pi iteau of rocks of pre carboniferous and 
possibly Aichcan age is generally concealed by later deposits 
but these ancient rocks arc exposed along the eastern margin of 
the Wadi el Araba at the foot of the plateau of Edom Similar 
rocks attain i greater extension towards the south forming nearly 
the whole of Sinai and the hills of the east side of the Gulf of 
^qaba Owing to the extensive faulting m the neighbourhood of 
Jordan the western (downthrow) side (forming Palestine) is 
made up of the newer beds (Upper Cretaceous and later) while 
east of Jordm the older rocks sometimes down to the Archean 
floor are exposed at the foot of the plateau The Upper Cre 
taceous represented by limestones with bands of chert covers 
by far the greater part of the country capping the plateau lands 
of Moab and Edom and forming most of the high land between 
the Jordan and the Mediterranean It is overlaid towards the 
west by similar limestones which contain nummulites and belong 
to the Eocene and are followed near the coast by the calcareous 
sandstones of Phihsti i of the same date 
Tertiary basic lavas cover large areas (e g El Leja) E of Gah 
lee These rocks are able to retain the ram and when decomposed 
form excellent soils for cereal growing and have been cornlands 
from early tunes Small patches of volcanic material occur m 
Moab and also west of Jordan especially near the Sea of 
Galilee The drainage system on the plateau is pecuhar Its long 
and gradual!:!* rising western slope carries the mam streams that 
eat back deep channels in the limestone before falling on the 
pkm The limit of the plateau falls preapitously 



HISTORY 

into Jordan and is cut deeply by periodic torrents that rush down 
Its slope So sharp is this eastern edge that Bethlehem only 
14 m from the Dead sea stands 3 842 ft above its waters and 
5 150 ft above its deepest point 
Palestine divides itself naturally into two longitudinal strips — 
the maritime plain and the mountain region 
The Maritime Flam which with a few interruptions ex 
tends along the Mediterranean coast from Lebanon to Egypt is 
a stnp of land of remarkable fertility It is formed of raised 
beaches and sea beds ranging from tfee Pliocene period down 
wards and resting on Upper Eocene sandstone It varies greatly 
in width At the mouth of the Kasimiya it is some^4 m across 
and this breadth it maintains to a short distance south of Tyre 
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where it suddenly narrows until at Ras el Abiad the cliffs reach 
the coast South of this promontory the plain begins to widen 
again being from 4 to 5 m broad at Acre (Akka) while further 
south at Haifa it is of still greater width and opens into the 
extensive Merj Ibn Amir (Ham of Esdraelon) which intersects 
the whole country South of Haifa the promontory of Carmel 
efaces the plain here the passage along the coast is barely 200 
yd m width At Athlit 9 m to the south it is about 2 m from 
this point it expands uniformly to about 20 m at Ascalon From 
the Kasimiya southwards the maritime plain is crossed by numer 
ous river beds with a few exceptions winter torrents only 

The slopes down to the coastal plain grew fruits and corn and 
were the centre of agncultural life Here blossomed the Roses 
of Sharon Israels hold upon the plain was usually weak 
and the south west was the centre of the Phihstine power 
Any settlement on this plain was essentially a station along the 
great route between Egypt and the Hittites Damascus or Assyria 
As the Jewish Prophets foresaw no power could ever maintain 
itself m such a position and although the Philistines at one time 
had control of the foothills they were driven back by David and 
Solomon and m the days of the Maccabees the Philistine power 
was no longer a distinct unit 

The Mottntam Region — The hill country of Judaea is the 
nucleus of Palestine A short distance north north east of Bethel 
stands Tell Asur (3 318 ft ) an outpost of the high ground which 
we shall consider as the Judaean hills South of it is the long zigzag 
range known as Jebel el Kuds named from Jerusalem (el Kuds) 
the chief town built upon it The highest point is Neby Samwil 
(Mizpah) 2 935 ft above the sea north of Jerusalem The city 
itself stands at an altitude of 59^ feet To the south of it begins 
the subdivision of the Judaean hills now known as Jebel el Khalil 
from Hebron (el Khahl) which stands m an elevated basin some 
450 ft above the altitude of Jerusalem it is here that the Judaean 
hills attain their greatest height South of Hebron the limestone 
ridge finally breaks up and loses itself in the southern desert 

On the west side of the watershed the mountainous district 
extends about half way to the sea broken by deep valleys and 
passes Among these the most important are the Wadi Selman 
(Valley of Aijalon) which seems to have been the principal route 
to Jerusalem in ancient times the Wadi Isma m south of this 
along which runs a road from Jaffa to Jerusalem and the Wadi 
es Surar a higher section of the bed of the Nahr Rubin with 
its railway hne It was among these hills m early times cut 
off from the great trade routes of the plain that the shepherds 
treasured their nomad traditions and preseived the old rites of 
worship of Jehovah as well as on the high places (Hebron Bethel 
etc ) Jerusalem was a holy city before it fell to David 

Between the mountainous country of Judaea and the maritime 
plain is an undulating region anciently known as the Shephelah 
It IS composed of horizontal strata of limestone forming groups 
of hills intersected by a network of small and fertile valleys 
In this region which is of great historical importance are the 
remains of many ancient cities 

On the east side of the watershed the ground slopes rapidly 
from its height of 2 500 ft above sea level to a maximum depth 
of I 300 ft below sea level ^ithm a distance of about o miles 
It IS a waste destitute of water and with but scanty vegetation 
It has never been brought into cultivation but in the first 
Christian centuries the caves m its valleys were the chosen refuge 
of Christian monasticism It descends to the level of the Ghor 
by terraces deeply cu through by profound ravines such as the 
Wadi es Suweimt Wadi Kelt Wadi ed Dabr Wadi en Nar 
(Kedron) and Wadi el Areijeh 

The southern distnct which includes the white marl region 
of Beersheba was in ancient times called the Negeb It is a 
wide steppe region over which Israel s hold at first was but very 
slight (Simeon) The high ground in ancient Samana mcludes the 
limestone mass of Mt Ephraim with the higher ground near the 
Jordan nft and the westgrn plateau merging more with the low 
land than is the cJhse in Judaea Jebel Fi&ua (Gilhoa) forms 
the watershed at the eastern extremity of the plain of Esdraelon 
and IS an outlier of Eocene rocks The range of Carmel (highest 
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point I 810 ft ) runs from the small plain of Men el Ghuruk 
though interrupted by many passes to the end of the prom 
ontory which makes the harbour Haifa at its foot the best 
on the Palestine coast Carmel is essentially an outpost of the 
hill country flanked by the maritime plain on one side and by 
the plain of Esdraelon on the other The highest land m Samaria 
IS in the neighbourhood of Nablus (Shechem) — city of refuge 
and remonal focus The hills include the rugged bare mass of 
Gerizim (Jebel et Turs) 2 S49 ft the smoother cactus clad cone 
of Ebal (Sleimtye) 3 077 ft and farther south Tell Asur at 
which point begins the Judaean range On the eastern side of 
the watershed the most important feature is perhaps the great 
valley system that connects the Mukhnah (the plain south of 
Nablus) with the Ghor — ^beginning with the Wadi Bilan and pro 
ceeding through the abundantly watered •Wadi Far a 
The Galilean Motintains and the Plain of Esdraelon — 
The Galilean mountains north of the plain of Esdraelon fall into 
two regions divided by a line joining Acre with the north end oi 
the Sea of Galilee The northern region (Upper Gahlee) is Mr 
tually an outlier of the Lebanon mountains At the north end is 
an elevated plateau draining into the Kasimiya The face toward 
the Jordan valley is lofty and steep The highest point is Jebel 
Jermak 3 9^4 feet The region is fruitful and in places well 
wooded The southern reonon (Lower Galilee) shows somewhat 
different characteristics It consists of chains of comparatively 
low hills for the greater part running east and west enclosing a 
number of elevated plains The principal of these plains is El 
Buttauf a tract 400 to 500 ft above sea level enclosed within 
hills I 700 ft high It IS marshy at its eastern end and very fertile 
This is the plain of Zebulun or Asochis of antiquity The plain 
of Tur an south east of El Buttauf is smaller but equally fertile 
Among the principal mountains of this district may be named Jebel 
Tur an i 774 ft and Jebel et Tur (Tabor) i 843 ft the latter ih 
an isolated mass of regular shape which commands the plain of 
Esdraelon Eastward the country falls to Jordan rift by a succes 
Sion of steps among which the lava covered Sahel el Ahma lies 
west of the cliffs overhanging the Sea of Galilee The chief valleys 
of this region are the Nahr Na aman with its branches which runs 
into the sea south of Acre and the Nahr el Muqatta or Kishon 
which joins the sea at Haifa On the east may be mentioned the 
Wadi er Rubadiya Wadi el Hamam and Wadi Fajjas 
The great plain of Esdraelon as has been shown is one of the 
most important natural features of western Palestine It is 1 
large triangle having its corners at Jenin Jebel et Tur and the 
outlet of the Nahr el Muqatta by which it communicates with the 
sea coast On the south west it is bounded by the range of hills 
I that terminates in the spur of Carmel Historically it let in the 
invaders — ^merchants and soldiers — that ruined the distinctive 
traditions of Israel In the winter it is swampy (Jud v 19-21 ) 
and m places almost impassable though the fertility of this region 
is proverbial Megiddo guards the entrance from the south There 
are several small subsidiary plains extending from it both north 
and south into the surrounding mountain region East of the 
watershed is a number of valleys running to the Ghor the most 
remarkable of which are the Wadi el Bireh and the Wadi Jalud 
Climate — ^The physical structure has a definite bearing upon 
the many local pecuhaiilies of chmate Palestine is open to the 
influences of the Mediterranean and thereby escapes the excessive 
drought of the interior of Arabia and Syria The westerly winds 
associated with ram bearing cyclonic storms are felt in the 
Mediterranean in winter and strike the coast of Palestine giving 
very heavy rams At the same time the interactions of the moist 
warm air over the Mediterranean and the denser colder drier air 
in winter over Asia Minor and Arabia give an extension to the 
cold dry air of the interior of A&ia a feature giving a winter 
snowfall to the Judaean hills and the mountains of the north Even 
in winter the deep Jordan valley is relatively warm as the air is 
heated as it blows down from the north and west The winter 
westerhes deposit their rain on the long westward facing slopes 
leaving the eastern scarp of the Jordan nft almost free The 
wmds are warmed again in the deep valley and on cooling depo it 
further ram on the slopes of oak forested Qdead 
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The winter rams die away about Easter time These are the 
latter rams of the Old Testament that foretell of heat and the 
ripening of crops What ram falls m summer is mainly associated 
with local thunderstorms due to the interaction of the land and 
sea air In the hot dry summer with dust laden winds blowing 
Irom the desert over Palestine the theimometer occasionally regis 
iers as much as loo F in the shade though 8o -90 is the more 
normal maximum In the Jordan valle} the temperature may 
leach 3:30 The temperature may lan^^e withm 4 hours from 
freezing 00 nt to 80 this daily alternation of temperature may 
cause the wind to veei round the whole circle of the compass m 
i day (Etc! 1 6) In October come the former rains which 
are the simial for wmtLi plou hin<^ After October the winter 
westerlies set m again The mean annuxi rainfall along the coastal 
atea is about 8 in although m exceptional >ears as much as 10 
in more arc registered 

Although Palestine gets a threat deal of ram much of the water 
percolates through the laige expanses of limestone rock and is thus 
wasted Springs where the water lushes out from its subterranean 
channels are important and wells were eageily sought after in 
early times They were often the cause of disputes among a shep 
herd gioup (Gen xxvi 17-0 and\\i-x\v) The countryside is 
htted with ancient cisterns that tell of foimer works of iriigation 
Besides the remains of ancient cisterns are the ruined aqueducts 
at Jericho Caesarea and other places as well as the large reservoirs 
known as Solomons pools in a valley between Jerusalem and 
Hebron by which the formei was upphed at one time with water 
Hot springs are found at El Hamma about i m south of Tiberias 
at Zerka Mahm (Cxhrrhoe) Ei Hamma below Gadara and also 
hot sulphur springs on the west side of the Dead sea Iirigation 
and terrace culli^^ation aie the keynote to the prospenty of Pales 
tme 

Flora and Fattna — The flora of Palestine has a considerable 
ringe and variety owing to the variation in local climatic condi 
tions In the Jordan \ illey the \egetation has a semi tropical 
character The coast plain has the ordinary vegetation of the Med 
iteiranean littoral In the mountains the Bora is naturally scantier 
thin in these two more favoured regions but even here there is 
1 nth vanet'v In all parts of the countiy the contrast between the 
landscape in tarl> spring and later after the cessation of rams 
when increase of heat has burnt up the vegetation is very remark 
able 

It has been calculated that about 600 different species of verte 
brafe animals are recorded or stiff to be found m Palestine The 
most important domestic animals are the sheep and the goat the 
breed of oxen is small and poor The camel the horse and the 
donkey are the draught animals 

It IS important to remember that the horse was a comparatively 
late introduction and is not mentioned until nearly the end in 
Genesis In the dry regions it was somewhat of a luxury Wild 
cats cheetahs and leopards are found but they are rare especially 
the latter The lion is extinct The most important wild animals 
are the hyena wolf (now comparatively rare) fox and jackal 
Bats and rodents abound the coney is heard of. still near the Dead 
Sea where the ibex also is found Among the most character 
isiic birds may be mentioned eagles vultures owls partridges 
bee eaters and hoopoes smgmg birds are on the whole uncommon 
Snakes— many of them venomous— are numerous and there are 
many varieties of Imrds The crocodile is seen very rarely in the 
Nahr m Zerka Scorpions and large spiders are universal 

BmwooMFKY— 'Sir G A Smith Mtstancal Geography of ike Eoly 
Lmd (1910) Sir W M Ramsay The EducaUm of Chmt (1902) 
EHsworlh Hunhngton FidesUm and tts TrmsformaUon (1907) Sir 
G A Smith Ailm of ike Eutoncat Geography of the Moly Land 
(xgt^) B Worsfold Faksltne and the Mandate (1925) L Freis and 
P Rohrhachi Fdestme and East Jordan (Eng trans 1926) L 
Golding Those dnmnt Lands (1927) ) 

Befentee—In Palestine as m Iraq (tv) mpons^hhty for 
*lence testa upon Great Britain as a legacy from the World War 
Its conclusion British troops were kept in the country which 
wm wtth Siypl m » command Ou their with 

iMfal k thi of econicmay a PMestoe i^daimarie was 

Tnit f&i t*# laving met mth a 


British cavalry regiment was sent back m 19 4-5 but this has 
smee been withdrawn and in 1926 a Trans Jordan frontier force 
of mounted riflemen was raised with an establishment of 78 2 in 
eluding 17 British and 23 local officers and 15 British warrant 
officers the other lanks being Muslrni and Christian Arabs Jews 
Circassians Druses Egyptians Sudanese and of other races This 
force is administered by the Palestine Government but as m 
Iraq under control of the Royal Air Force commander British 
regular officers are appointed for two years with extensions Estab 
lishment m the ranks is for three years The mounted riflemen 
carry swords and lances for ceremonial only There is also a 
pohee force of i 750 (245 British) armed with rifles but not 
liable for military service under a British commandant 

See also Army List (official) (G G A ) 
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Archaeology — ^Placed on the edge of the partial desert that 
separates Asia from Afnca Palestine was from the beginning 
a halting place in the line of commumcation between the two 
Monarchs of the old world seeking empire m Syiia or in Egypt 
nd trade caravans passing from one country to the other were 
alike bound to pause before or after crossing the intervening 
wastes It relatively long and open coastline exposed it also 
towards the sea while the desert tracks from Arabia converging 
upon its frontiers to the East and South were a further source 
of contact and infiltration So that though primarily the pathway 
of greater nations Palestine became from earliest times the 
meeting place of peoples varying in race and civilization m 
religion and modes of life 

Tell el Hesy — ^The complex character of the archaeological 
problems that awaited the investigator was made evident by the 
first piece of scientific excavation undertaken m the countr> “^rhis 
was organized m 1890 by the Palestine Exploration Fund which 
had already accomplished the great task of mapping and survey 
mg the country The site chosen under the political circumstances 
of the day namely the city mound of Tell el Hesy lay well 
within the Egyptian sphere being situated almost upon the high 
road from Gaza to Jerusalem sixteen miles only from the former 
and half way to Beil Jibrm Flinders Petrie who in Egypt (see 
Sequence Dating) had succeeded m grouping and thssifymg the 
Egyptian types by seues corresponding to the histone epochs of 
that country understood the task He reported at the time A 
clear section of the town had been cut away by a torrent so that 
any level could be worked at ease In these circumstances a few 
weeks sufficed to obtain pottery of each age from the Amorite 
to the Greek times The specimens so obtained were classified 
according to their levels and the recognition of Egyptian objects 
I among them at certain depths enabled the outline of a chronolog 
I ical scale to be established 

j Furthex excavation of the mound upon these lines subsequently 
showed that the accumulation of 6sft of debris represented the 
stntified remains of eleven successive cities The time scale was 
indicated m the third city by the discovery of an inscribed tablet 
and Egyptian objects of the 14th century b c and in the fourth 
city by further Egyptian relations of the 19th dynasty Above 
this level iron replaced bronze as the characteristic metal and 
finally the appearance of Attic Greek and later wares m the 7th 
and Sth centuries displayed the further evolution of the site with 
certitude The most conspicuous building of the earhest period 
was a stoutly built tower the wails of which were nearly loft 
thick and it was attributed together with the foundations of the 
site to the xyth century b c a date to which other cities 0! the 
mantime plain including Ascalon and Dora are found to trace 
their origin The name of the city to foe inferred from indications 
on the inscribed tablet was Lachish which Egyptian records show 
to lave had some imitary importance m the i8th dynasty agree- 
ing with later Hebrew tradition relating to the period of JoSiua 
Fortified by Rehoboam Lachish was later one of the strong olies 
of Judah captured by Sennacherib ina^ents in its history winch 
em repiesented by the stratifications exposid during the ex 
cavation The city of the Assynan penoi would be timt m level 
VI at whidi time its wails w^re 10 to 12ft thick. The Assyrian 
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king made it his headquarters and a has relief in the British 
Museum shows him receiving there the submission of Jewish 
prisoners Several other city mounds in the neighbourhood of 
Beit Jibrm were examined but there was still much to be learnt 
The attainment of these encouraging first results had been fa 
voured by a rare combination of circumstances The strata of Tell 
el Hesy were exceptionally uniform and free from interruption 



but in general this is not the case In cities of increasing prosper 
ity the larger buildings of each age were frequently given founda 
tions which descended to and through the lower levels disturbing 
the normal stratification in the process while sometimes it is 
found that stout buildings survived throughout several succeeding 
epochs For such reasons intrusions in the strata are the rule 
rather than the exceptiqp and excavators must be prepared for 
such problems and to «plain their cause Only one third of the 
mound of TeU el Hesy had be^ dug and the eimminatiion of four 
mounda the two foUovring years ms only 
incomplete Nevertheless at "pel ^ atlaMo ^ount o£ 


pottery fragments to^^ether with scarabs beads and articles of 
bronze gave proof of close connection with Egypt under the 
new empire At Tell el Safi it was possible to follow the line of 
fortifications around the hill shafts sunk to the rock in a number 
of places showed the thickness of the debns to be over 40ft 
and traced the origin of the city to the Bronze Age At a depth of 
20ft there was found a series of monoliths evidently the remains 
of a High Place and at a higher level pertaining to the early Iron 
age there was a Jewish stratum containing jar handles with royal 
stamps assigned to the time of the kin^^s of Judah Higher still 
m the debris there were traces of the Crusaders and near the 
surfc.ce sherds of modern Aiab pottery In the third mound also 
Tell el Judeideh a city wall was followed around the hill and 
four gateway s were examined but the date of these fortifications 
remains doubtful though there were medications pointing to the 
origin of the city in the late bronze age At Tell Sandahanna 
identified with Mareshah an entiie town of the Seleucidan era 
was excavated with towers walls gates streets and houses of 
which a complete plan was made and below this were found re 
mams of Jewish occupation Tomb chambers of the third century 
B c discovered mdependertly of the excavations were decorated 
with frescoes of hunting scenes on which appear the hon and 
elephant and other fauna foreign to Palestine too-ether with 
funerary inscriptions of a Phoenician family from Sidon 
Gezer Fxcavation — It became clear at this stage that the ex 
cavation of these sites involved much more than normal strati 
fications illustrating local arts and activities There were evident 
traces of direct foreign impact and immigration which it was 
necessary to distinguish and the difficulty of discrimination was 
greater m the deeper levels where the source and character of 
! these intrusions weie alike uni nown The Palestine Exploration 
, Fund deteimined m 190 to attack the site of Gezer on a scale 
i hitherto unprecedented and Dr Macahster devoted himself tcf 
I the task of obtaining and recording the whole of the information 
I which that great and historic mound contained This undertaking 
marks a defimte stage of progress m archaeological research in 
Palestine The work was continued during four consecutive years 
and was again resumed for a further three years and a new system 
of classification was introduced 
The origin of the site was traced to the settlement m Neolithic 
times of a race of men small m stature who dwelt in caves and 
cremated their dead placing the remains in the caves with pro 
visions and foodstuffs The culture of that age was characterized 
by hand made pottery and fimt implements Domestic animals 
included the sheep cow pig and goat and gnndstones suggested 
that cereals were already cultivated To the same period ap 
patently are to be attributed some rough drawings which however 
in their artistic qualities are not comparable with those of 4 ihe 
late palaeohthic age in Europe Eleven scarabs and other objects 
indicated contact with Egypt as early as in the i th dynasty 
about 2000 B c At that time the site was surrounded by a stone 
wall ten to eleven feet in thickness provided with long narrow 
towers and stout gateways and constructed of large irregular 
undressed stones the open joints being packed with small stones 
Two towers of rude rubble were faced with sun baked bncks a 
style more recently observed at Shechem and not unknown m 
the Hittite area in the north of Syria The burials of these days 
were made by inhumation in caves accompamed as m Egypt 
by objects and provisions At a later period beginning with 1400 
B c there was a larger outer wall provided with no less than 30 
towers both external and internal The whole was constructed of 
fairly large stones roughly dressed but covered with mud A 
great castle the walls of which were m some places pft thick 
was erected at this time and lasted with occasional restoration 
throughout the epochs of three subsequent cities down to 100 b c 
In religion the wor hip of Astarte was prevalent more pnimUve 
cults are indicated by the high places analogous to that of 
Petra^ and standing monohthe or mazzebahs and iiere were traces 
of child bunal and sacpfices There is evidence of contact with 
Egypt in the age of AmenfieteQ HI and IV when (m subsfian 
tiaton of the records) those cities m the porth of Talestine 
■ Jiowed traces of the uj^vasiop. A ftpther 4 s 
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tovery of peculiar interest as aftectin? foreign relations was 
nude m a loup of masoned tombs unlike any others of the site 
which were found to contain ornaments and other objects of gold 
silver alabaster These recalled the art of Cyprus in Sub Myke 
naean times (L M III b ) and may be attributed to Aegean in 
truders As elsewhere a period of Jewish habitation was indicated 
by a number of inscribed jar handles and the Assyrian occupation 
left its traces m two inscribed tablets dating f om 651 to 648 bc 

Ihe de\elopment of the mound at Gezer may be regarded as 
general!} typical of its area The evidence of Aegean intrusion 
corresponding so nearl} in date to the coming of the Phihstmes 
( m the a^e of Rameses III ) were especially significant and the 
sugo-estion was borne out by parallel discoveries made at Ain 
Shtms (iijii and igt ) Here also a city wall was traced though 
the e^vcai it ion was hamptied by the remains of the monastery 
of B}/antme dale East of the city outside the wall pieces of 
potter} weie found some of which resembled wares of the 
\e ein islinds and cmh Knossos dating approximately to the 
14th centiir} b c a Mediterranean infiltration now found to 
ch iracten7e the specnl eultar of the late bronze age particularly 
m the northern cities Potter} of the Philistine stratum that 
IS the early iron age is comparable m general style and technique 
with specimens from Gezer ind bears out the Aegean character 
of that intrusion Hi her m the accumulation of debris pottery 
was recomued as dating probably from the period of the kings 
of Judah to whom nii«-ht be attributed the construction of the 
Lit} w ill There w re elcar indications of a siege and of the 
dtstiuction of the eit} which after a further miervai appears 
to ha\e been burnt a second time and completely destroyed In 
the eenti d portion of the eit} were the remains of a high place 
aid ntir by i caxt wis found which had been used as a place 
of bun 1 during the earliest period of occupation In the neigh 
bounng tombs win h were cut m the rock many objects of 
coloured potiei} sc irabs beads seals collars and bracelets indi 
cited coni let with Egypt at various epochs and a number of 
bronze objects added to the collection of material available for 
stud} 

Ih< cx imin itum of these si\ cities m the Shephclali traced then 
the origins ot human settlement m Palestine to the lite stone age 
and thi beginning oi viihge life to the early bronze age There 
aftei the occupition mi} bc regirded is generally continuous 
through suceessne stigcs of culture influenced from various 
foreign sources mto histone times Ihe Egyptian contacts of the 
i th i8tli md icjth d} nasties correspond with the known actm 
ties of the Phiraohs but it is noticeable that these Egyptian 
intrusions ifleeted Mtic il at all the iocil arts The Aegean 
and ]\!cdittrr me m relations corresponding to the iSth dynasty 
wefe wide spread and produced a marked effect here as elsewhere 
upon the chanctenstic culture of the period The later and dis 
iinctne apptirancc of sub M}Leniean products corresponds with 
other mdicitions of the Philistine origins and is traceable gen 
c rally throughout the plain The later Jewish Hellenistic and 
Romm phiscs of the iron age culture come within history 
Meanwhile the etamm it ion by Dr Selim and others of two famous 
sites in the north Tianak and Megiddo though on a small and 
preliminary scale gave indication of parallel epochs of develop 
meiit upon similar lines with however much variety of detail 
Both shared m the high culture of the hie bronze age as was in 
deed to be inferred already from the Egyptian scenic records of 
the spoils taken by Thothmes III at Megiddo Yet a comparison 
of results made it already clear that wider and more exhaustive 
excavation was necessary before any general criteria of the ar 
chaeology of Palestine could be established 

At Jericho indeed as might perhaps have been anticipated the 
signs of Egyptian and Aegean influences were relatively meagre 
and the city itself which seems to have fiounshed to an excep 
tional degree during the puddle bronze age (the Hyksos penod) 
was destroyed and apparently remained in rums during the great 
penod of the cities of the north to revive only partially m the 
early iron age ^These conclusions it is true correspond m broad 
hues with Plebrew tradition hut they are derived from a remter 
ps^tatma of the results of ^he excavation^ and this fact illustrates 


the chief difficulty of the day Comparative data were essential 
at this stage to further progress and they were not available 
Meanwhile Pere Vincent who had followed the progress of archae 
ological researches from the beginning had rendered signal service 
m 1907 by the publication of his synthetic study Canaan in 
which the results of all excavations made up to that time were 
scrutinized and compared and the foundations of comparatnfe 
archaeology were laid down 

Post War Work — The acceptance by Great Britain of the 
mandate for Palestine at the close of the war resulted m material 
developments which gave great impetus to the progress of ar 
chaeological research A Bntish school was established m Jerusa 
lem and entered at once mto collaboration with the Ecole 
Btbhqtie and the American School of Oriental Studies In order to 
facihtate the co ordination of results it was jointly agreed to 
adopt the now familiar divisions of the bronze age (early middle 
and late) to connote the chief phases of Canaamtish culture pre 
vious to I 00 B c The beginnings of this period can only be 
estimated at about 500 b c but the end corresponds historically 
with the invasions of iron usiHc sea peoples and the Phihstmes 
and this date is found to be generally applicable though local 
vanation has been observed by Sir William Flinders Petrie at 
Tell el Sharia on the southern frontier 

The British school was entrusted with the organization of an 
official Department of Antiquities charged with the protection 
of the historical sites and monuments of the country and a law 
was promulgated for that purpose in which equitable facilities 
were offered to scientific excavation The consequent establish 
ment of a central museum at Jerusalem made it possible to 
develop and concentrate collections of specimens not only for the 
satisfaction of public interest but to serve as a basis for c(sm 
parative study Finally the improvement m pubhc security 
enabled exploration to be extended to areas not hitherto mvesti 
gated and the British school devoted its earliest efforts to the 
cutting of sections m a number of sites on the plains of Akka 
Esdraelon and Sharon followed by the exploration of caves in 
Eastern Galilee The American school under Dr Albright led 
the way m a new era of topographical research upon scientific 
lines testing the indications of Biblical and Egyptian history by 
the more precise archaeological evidences now becoming available 
Meanwhile inspectors of the new department examined and regis 
tered no fewer than 2 000 historical sites 

Under these new conditions excavations have recommenced in 
unprecedented numbers throughout the country In many cases 
work is still proceeding and the results are only reported as yet 
m summary form so that any attempt at a general survey would 
be premature and might prove misleading The sites under in 
vestigation range from the sources of the Jordan to the Egyptian 
frontier from Ascalon on the coast of Phihstia to Jerash and 
Amman beyond the Jordan Light is thrown by the immediate 
results upon every known period of cultural development from 
the oldest stone age to the Crusades A mere recital of the names 
and situations of the sites and the chief results will indicate the 
importance and comprehensive nature of this development 

Mam Results — In all some twelve or fourteen sites have 
been under exploration Caves m Galilee have furnished traces 
and remains of primitive man of the old stone age Upon the 
coastlands mounds m the plain of Akka Tell Harbaj and others 
and caves in the neighbouring hills of Carmel and of Galilee 
illustrate the local arts and foreign influences of all periods of the 
bronze age and early iron age showing general parallelism with 
the development of culture elsewhere but with marked traces of 
intrusive elements South of Carmel on the coast Dora seems to 
have been founded in the middle bronze age and m Hellenistic 
I times it was a flourishing stone built city On the Philistine coast 
I Ascalon traces its ongin to the same epoch as Dora The Phihstine 
levels here were hardly explored being reached with difficulty 
they underlay the imposing remains of the prosperous Roman pe 
nod in particular the Senate house with its elaborate cloisters 
and other public buildings of that time At Tel Mersim (possibly 
Kirjath Sepher) the site was defended by a stone wall» already in 
the bronze age and the wh^pie plan of the city in the early iron 
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Figures 1-13 — specimens of pottery from Palestine 
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With Its streets houses and gates has been recovered In the plain ' 
of Esdraelon the huge mound of Megiddo is now m process of 
complete excavation A settlement of Neohthic date has been 
found at its foot and a city level of Israelitish period has been 
laid bare upon the top There is record of the invasion of 
Pharaoh Shishak hitherto unconfirmed and trace of Hittite pene 
tration in the 14th century parallel with discoveries at Beisan 
On the central ridge at Balata near Nablus the ancient walled 
city of Shechem is being uncovered The stout defences of the 
late bronze age with a doorway of north Syrian Hiiani type 
enclose a sanctuary and palace of that period and in its upper 
strata buildings of Israelitish origin Further south the site of 
Seilun thought by some to be that of Shiloh has been examined 
but though a high place and pottery of the late bronze and 
early iron age was found the results on the whole were incon 
elusive At Tel Nazbeh north of Jerusalem the exca\ation of 
a walled city with prodigiously strong defences is now proceeding 
Here the origins of settlement are traced to the earliest phase of 
the bronze age to which period also the foundations of the defen 
sive ramparts pertain In the late bronze age a higher wall with a 
stout revetment surrounded the enclosure In places the wall 
still stands to a h ght of 2 /ft with a thickness of 16 to 30ft 
which is increased at the bottom by the revetment to no less than 
46ft The inscription on a jar handle suggests that this was the 
site of Mizpeh but the point is not settled Finally at Jerusalem 
itself the city of the Jebusites on mount Ophel has been located 
and the stone wall with revetment of the late bronze age has been 
laid bare The whole cultural sequence is now richly illustrated 
at vanous stages by marked styles in the ceramic wares and it 
may soon be possible to distinguish the local elements and assign 
them to their original areas and cultural sources The brightest 
period m the Canaamtish civihzation was clearly that of the late 
bronze age^#i6oo bc to 1200 bc when by the testimony of 
these and earher excavations^Palestme ^as a land of walled and 
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prosperous cities sharing a high and distinctive culture which is 
reflected in the contemporary records of the Pharaohs The pre 
vaihng worship at this age was that of Astarte to whom shrines 
are found m every site that has been sufficiently explored to 
gether with objects of the cult as at Beisan (the biblical Beth 
shan) where work was earliest begun and has now been proceed 
mg for four or five years Here vanous strata of the late bronze 
age have been examined to a depth of 27ft below the surface 
and tombs of the period have contributed their testimony The 
temple of the goddess was renewed at successive building epoch? 
Direct corroboration is given to the history of Egyptian activities 
in the area as derived from Egyptian sources The domination 
of Syna by Thothmes III in the i^th century bc the pene 
tration of the Hittites and their allies from the north in the age 
of Akhenaten (as indicated in the letters found at Tell el Amarna) 
and the subsequent efforts of Seti I and Rameses II in the 13th 
century b c to regain their lost Syrian possessions are definitely 
substantiated Monuments of the last named Pharaohs inscribed 
m Egyptian hierogl3q)hs were found m strata of their penod 
and the texts give an account of military dispositions taken in 
the neighbourhood a prelude to the conflict with the Hittite 
forces at Radesh on the Orontes r 88 b c A reliable historical 
basis thus estabhshed will in due time extend to every site 
Roman Age — Relatively little archaeological matenal has been 
found pertaining to the early historical epochs of the Israehtes 
and the Philistines and the development of Hellenism The pros 
perity of the Roman A^e already indicated by visible menu 
ments scattered about the country particularly by the Graeco 
Roman cities of Samana and Gerasa has already received matenal 
illustration Before the war excavations on the former site con 
ducted by Dr Reisner had disclosed (in addition to the founda 
hons of the royal palace of Ahab) the Senate hotue and forum 
of Herod s creation Sebaste as well as portions of the masoned 
ramparts and western gateway Since thei^the Palestine Explora 
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tion Fund at Ascalon has uncovered the remains of another 
Senate House on a similar but lar^^ei plan and has laid baie the 
foundation of the famous peristyle TMth which Herod the Great 
adorned the fa\ cured city of his birth The style of decoration 
IS Corinthian and there are indications that many elements of 
the building were shipped bodily from abroad The full splen 
dour and appearance of these columned cities is however to be 
seen now in the unparalleled result of uncovering the rums of 
Gerasa (now Jerash) in the course of the work of consolidation 
which the government of Transjordan has undertaken There 
the whole ta pnncipahs a kilonetre m length is now cleared 
from gate to ate showing the original pa\ ement and the masoned 
s de \/alks for the most part intact The temples theatres nym 
phacum and triumphal -art h are being steadily brought to light 
md put into repair numerous mscnptions are already recovered 
ds well as objects of sculpture and architectural carvings A local 
museum ib e tablished so that this unique city of the Decapolis 
may now be visited and visualized upon the spot 

Thu later monuments of Graeco Roman style notably the Syn 
igogues of Galilee ha\e also leceived a share of active attention 
That of Tdl Hum (Capernaum) which had long lam m rums 
as a result of earthquake has been partly reconstructed and that 
of Kcrazi (Chorazim) has been cleared of debris and made ac 
tessible to visitors Mention must be made m concluding this 
brief list of the mediaeval buildings of Palestine and Trans 
Jordan The Crusaders castles at Athht upon the coast and at 
Ajloun which overlooks the Jordan valley near Jerash no less 
thm the stinding walls of Jerusalem itself are among the most 
imposing antiquities of the country But by far the best pre erved 
md most evtensive monument of the penod is to be seen at 
Link near the eastern shores of the Dead sea and only to be 
reaehed by a idatively long journey by Amman Here crown 
mg a hill top the vast stronghold of the Saracens rests upon a 
\eiilable labyrinth of earlier fortifications the origin of which 
IS traced at least to pre Roman date These buildings are all in 
eluded m the programme of conservation which the governments 
responsible under the mandate have drawn out and are classed 
among the promising sites available for investigation 

BiBnocRAPiiy "—Excavations bdtore 1914 — General Watson 
fifty Years^ Wofk tn the Holy Land 1865-1915 (Palestine Exploration 
Eund 1915 bill) Selim 7 ell Ta annek iigo4) Driver Modern Re 
Mimh as illuitraimg the Btble (Schweicli Lectures 1908 bM) Vin 
ant Canaan dApris II xploratton ricente (1908) Selim and Wat 
/mgtr Jenclw (1912) 

Rrsr ARCHES since igio and Current Excavations — ^General 
Pte Mallon Stations priktUonques de Palestine (Beyrouth 1925) 
Pak Stine Exploration Fund {Quatierly Statements) Bulletins of the 
British School of Archaeology and of the American School of Onental 
Vudies Revue Btbhgue (L ^ cole Pratique d ^itudes Bibliques de St 
Eticime) Journal of the Palestine Oriental Society Special Stone 
Ail Researches m Galilee (British School 1927) Beisah The 
Musitm Journal (Philadelphia) Shechem Zeitschnft des deutseken 
PaUstma Verems For the Ethnology of Palestine see Svria 
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I OLD XESTAMEHT PERIOD 
Pilesiine is A land of small divisions not forming a separate 
entity In the words of Sir George Adams Smith {The Etstoncal 
Geography of the Boly Lmtd p 58) it has never belonged to one 
nation and probably never will Its position gives the key to its 
history Along the west coast ran the old road for traders and for 
tht campaigns which have made the land famous The seaports 
(more especially m Syna including Phoenicia) were well known 
to the pirates traders and sea powers of the Levant The south 
emmost Gaza was joined by a road to the mixed peoples of the 
Egyptian Delta and was also the port of the Arabian caravans 
Arabia m its turn 0|:^ns out into both Babylonia and Palestine 
and a faimhar route skirted the desert east of the Jordan into 
Bmst to Damascus and Hamath Damascus is closely connected 
GaMee and Gilead and has always bean m contact with 
Ptebpotamia Assyria^ Armenia and Asia Minor Palestine lay 
pte ^ AtaWa and Egypt and at the tail end of the states 
dowh fKp ASa Minor Enarcled by famous mamt 
tonot be isolated from that of ttie stn> 

t 


rounding lands Recent research in bringing to light consider 
able portions of long forgotten ages is revolutionizing those im 
pressions vhich were based upon the Old Testament — the sacred 
wntmgs of a small fraction of this great area — and a broad sur 
vey of the vicissitudes of this area furnishes a truer perspective 
of the few centuries which concern the bibhcal student The 
history of I rael is only part of the history of Palestine and this 
IS part of the history of a very closely interrelated portion of a 
world shannon many similar forms of thought and custom The 
close of Old Testament history (the book of Nehemiah) m the 
Persian age forms a convenient division between ancient Palestine 
and the career of the land under non onental influence dunng the 
Greek and Roman ages It also marks the culmination of a 
lengthy histoncal and religious development in the establishment 
of Judaism and its inveterate rival Samaritamsm The most im 
portant data bearing upon the first great period aie given elsewhere 
m this work and it is proposed to offer here a more general sur 
vey See further Jews 

Prehistory —To the prehistoric ages belong the palaeolithic 
and neolithic flints from the distnbution of which an attempt 
might be made to give a synthetic sketch of early Palestinian man 
(H Vincent Canaan dapres I exploration recente pp 374 
392-4 6 ) The discovery (1925) m a Galilaean cave of part 
of a Neanderthal skull associated with Mousterian tools has 
proxed the antiquity of culture m Palestine and has also shown 
that it was not isolated A burial cave at Gezer revealed the 
existence of a race of slight build and stature muscular with 
elongated crania and thick and heavy skull bones The people 
hved m caves or rude huts and had domesticated animals (sheep 
cow pig goat) the bones of which they fashioned into various 
implements Physically they are quite distinct from the normal 
type also found at Gezer which was taller of stronger build 
with well developed skulls and is akin both to the Smaitic and 
Palestiman type illustrated upon Egyptian monuments from c 
oooo B c to the modern native At what penod Palestine first be 
came the Semitic land which it has always remained is uncer 
tarn nor can one decide whether the megahthic monuments espe 
cially to the east of the Jordan are due to the first wave which in 
troduced the Semitic (Canaanite) dialect and the place names At 
all events during the last centuries of the third milienmum b c 
remarkable for the high state of cmhzation in Babylonia Egypt 
and Crete Palestine shares m the active life and intercourse of 
the age and while its ports and fertile fields are visited by Egypt 
Babylonia had already claimed supremacy as far as the Mediter 
ranean {See further Canaan ) 

Egyptian Suzerainty —A definite stage is reached m the 
period of the Hyksos {c 1700) the invaders of Eg5ipt whose 
Asiatic ongin is suggested mter aka by the proper names which 
include Jacob and Anath as deities After their expulsion 
Egypt at once enters upon a series of campaigns m Palestine ^nd 
Syna as far as the Euphrates and its successes over a district 
whose political fate was bound up with Assyria and Asia Minor 
laid the foundation of a policy which became traditional Apart 
from lather discomtected details which belong properly to the 
history of Babylonia and Egypt it is not until about the i6th 
century b c that Palestine appears in the clear light of history 
and henceforth its course can be traced more continuously Of 
fundamental importance are the cuneiform tablets discovered at 
Tell el Araarna m Egypt m 18S7 contaimng some of the political 
correspondence between Western Asia and Egypt for a few years 
of the reigns of Amenophis III and IV {c 1411-1360) The first 
Babyloman dynasty famous for its Khammurabi belonged to the 
past but the cuneiform script and language are still used among 
the Hittites of Asia Minor (centring at Boghaz keui) and the 
kings of Syria and Palestine Egypt itself was now passing from 
Its greatness and the Hittites {qv) were its rivals for the posses 
Sion of the intervening lands Peoples apparently of Indo Iranian 
; connection from the powerful state of Mitanm (Northern Syria) 

^ had already left their mark as far soutfc as Jerusalem as may bf 
; inferred from the personal names and m addition to the mter 
I course with Aegean culture (revealed by excavation^ tte lableta 
I add references to mercenaries and bands from Melul^ (Aralna) 
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Mesopotamia and the Levant 

The Amaina Age — ^The small cities of this cosmopolitan 
Palestine were ruled by kings not necessarily of the native stock 
and the shght extent of these city states is obvious from the refer 
ences to the kings of such near lying sites as Jerusalem Gezer 
Ashkelon and Lachish Apart from Jerusalem and a few towns 
on the coast the real wei<^ht lay to the north and especially m 
Amor {see Amorites) It is an age of internal disorganization 
and a heavy pressure by land and by sea from Northern Syria 
and Asia Minor Palestine seethes with exci ement waverino- 
between allegiance to Egypt and intrigues with the great move 
ments at its north The letters vividly describe the approach of 
the enemy and m appeahng to Egypt abound m protestations of 
loyalty complaints of the disloyalty of other kings and excuses 
for the writers suspicious conduct Of exceptional interest are 
the letters from Jerusalem describing the hostihty of the man 
time coast and the disturbances of the Habiru a name which 
though often equated with that of the Hebrews may have no 
ethnological or historical significance At all events the hostility 
of the Habiru cannot be isolated from that m other letters (where 
the enemy are otherwise described) and their steps do not agree 
with those of the invading Israelites in the book of Joshua The 
history of the age illustrated by the Amama letters is supple 
mentcd by the tablets found at Boghaz keui the capital of the 
old Hittite Empire Subsequent Egyptian evidence records that 
Seti I {c 1321 Bc) of the XIXth Dynasty led an expedition 
into Palestine but struggles with the Hittites continued until 
Rameses II concluded with them an elaborate treaty which left 
him httle more than Palestine (1272 ec) Even this provmce 
was with difficulty maintained the disturbances in the Levant 
and in Asia Minor (which belong to Aegean and Hittite history) 
and the revival of Assyria were reshaping the pohtical history of 
Western Asia 

Under Rameses III {c i 00-1169) we may recognize wide 
spread disorganization in the movements in which the Philistmes 
{qv) participated Nevertheless Egypt seems to have enjoyed 
a fresh spell of extended supremacy and Rameses apparently 
succeeded in recovering Palestine and some part of Syria But it 
vas the close of a lengthy period dm mg which Egypt had en 
deavoured to keep Palestine detached from the rest of south west 
Asia and Palestine had hard experience of the powerful empire 
at Its south western border Somewhat later Tiglath Pileser {c 
II 15) pushed the limits of Ass3man suzerainty westwards over 
the lands formerly held by the great Hittite Empire Palestine 
had hitherto been bound up with Egypt the Hittites and Mitanm 
with the Amorites north of Lebanon and with the Philistine m 
vaders For centuries it had had a stirring history We now reach 
the Israelite period 

The Hebrew Monarchy — At an age when there were no 
great external empires to control Palestine Israel arose and 
claimed a premier place amid its neighbours {c 1000) How the 
small rival districts with their petty kings were united into a 
kingdom under a single head is a disputed question the stages 
to the independent Hebrew state with its national god Yahweh 
are still an unsolved problem Biblical tradition itself quite 
plausibly represents a mighty invasion of tnbes who had come 
from Southern Palestine and Northern Arabia (Eiath Ezion 
geber) — ^but primarily from Eg3rpt — and after a senes of na 
tional judges established the kmgship But no place can be 
found for this conquest as %t ts described either before the 

Amarna age (the date following i Kings vi i) or about the 
time of Rameses II and Merneptah {see Exod i tx) and when 
the latter king {c 1233) records the subjugation of the people (or 
tnbe) Israel it does not follow that this Israel was identical 
either with the Israelite tribes which invaded the land or with 
the intermixed people after this event Whatever may have been 
the extent of the Israehte invasion and the sequel the nse and 
persistence of an independent Palestinian kingdom depended upon 
its relations with the m^itime coast (Phihstia and Phoemaa) 
Edcraij Moab Ansmoii tJilead and the Syrian states and the 
biblical and external records for the next lour centime (to ^6) 
feequrty ipustrate situations grotwng out this naterrdalton 
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The evidence for these crucial years is unequal and often sadly 
fragmentary and is more conieniently noticed in connection 
vitn the biblical history A conspicuous feature is the difficulty 
of maintaining a single monarchy {see Saul David Solomon) 
which however it originated speedily became two rival states 
(Judah and Israel) These are separated by a very ambiguous 
frontier and have their geo<^raphical and political links to the 
south and north respectively The balance of power moves now 
to Israel and now to Judah and tendencies to internal dismtegra 
tion are illustrated by the d3mastic changes in Israel and by the 
revolts and intrigues in both states As the power of the sur 
rounding empires revived these entered again into Palestinian 
history As regards Egypt apart from a few references in biblical 
history {eg to its interference in Philistia and friendliness to 
Solomon) the chief event was the invasion by SheshonL (Shishak) 
c 9oO B c but although it appears to be an isolated campaign 
contact with Egypt never ceased The next definite stage is the 
dynasty of the Israelite Omn {gv) to whom is ascribed the 
founding of the city of Samaria The dynasty lasted nearly half a 
century and is contemporary with the expansion of Phoenicia and 
presumably therefore with some prominence of the south man 
time coast The royal houses of Phoenicia Israel and Judah were 
united by intermarriage and the last two by joint undertakings 
in trade and war 

Assyria and Armenia — ^Meanwhile Assyria was gradually 
establishmg itself westwards and a powerful confederation of 
the heirs of the old Hittite kingdom kmgs of the land of Hatti 
(the Assyrian term for the Hittites) was formed to oppose it 
Southern Asia Minor Phoenicia Ammon the Syrian Desert and 
Israel (under Omn s son Ahab the Israelite ) sent their troops 
to support Hamath and Damascus which in spite of the repeated 
efforts of Shalmaneser III (859-8 4) was evidently able to hold 
its own so long as the alliance endured But the anti Assyrian 
league was as often in west Asia a temporary one and the 
inveterate rivalries of the small states are illustrated in a striking 
manner in the downfall of Omn s dynasty and the rise of that 
of Jehu (841) the bitter onslaughts of Damascus upon Israel 
leading nearly to its annihilation an unsuccessful attack upon 
the king of Hamath by Damascus Cilicia and small states in 
north Syna an Israelite expedition against Judah and Jerusalem 
(2 Kings xiv 13 seq ) and finally the recovery and extension of 
Israehte power— perhaps to Damascus— under Jeroboam II 
In such vicissitudes as these Palestiman history proceeds upon 
a much larger scale than the national biblical records relate and 
the external evidence is of the greatest importance for the hght 
it throws upon the varying situations The heirs of the old 
Hittite and Mitannian states stood behind the nvalnes of Syrian 
; and Palestinian kings Assyria and Van or Urartu (Ararat the 
: later Armenia) were the great protagomsts and it is in the light 
' of far reaching moves and counteimoves that one must interpret 
the isolated or mcomplete narratives of Hebrew history Adad** 
niran III (811-78 ) claims as tnbutary the land of the Haiti 
Amor Tyre Sidon the land of Omri^ (Israel) Edom and 
Philistia but there followed a period of weakness for Assyna 
when Urartu controlled the destimes of the petty states and 
Jeroboam restored the glones of Israel But at his death Israd, 
was rent by divided factions whereas Judah (under Uzziah) 
had become a powerful kingdom controHmg both Phihstia and 
the Edomite port of Eiath on the gulf of Akaba The depend-' 
ence of Judah upon these districts was inevitable the resources 
of Jerusalem obviously did not rely upon the small district of 
Judah alone If Ammon also was tributary (2 Chron xxvi B 
xxvn) pohtical deahngs with Israel and perhaps Damascus 
could probably be inferred (See Jbws § 9 ) 

Predomliiaiice of Assyria new penod begins mth 
Tiglath Pileser III (745^7^7) and adi Assyrian parties 
make themselves strongly felt and when north Syria was td 5 ;eti 
in 73B Tyre Sxdon Damascus (uqder Roan) Samarm (umjer 
Mei^em) and a queen of Anbt ‘Were among the ti^utaties 
It IS possible that Judah (under uz^aah and Jotham) had cpmo 
to an understanding with Asydn, at all eyenta^Ahaa was alt 

bnce marcled by attad;^ md wm only saved by Ti^th 
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Pilesers campaign agimst Philistia north Israel and Damascus 
With the sie e and fail of Damascus ( / ) Assyna gained the 

north and its supremacy was recognized by the tribes of the 
Syrian desert and Arabia (Anbi Tema Sheba) In 7 2 Samana 
thou h under an Assyrian vassal (Hoshea) joined with Philistia 
m revolt In / 0 it was allied with Gaza and Damascus and the 
persistence of unrest is evident when Sargon m 715 found it 
necessary to transport into Samana various peoples of the desert 
Judah itself was next in\olved in an anti Assyrian league (with 
Edom Moab and Philistia) but apparently submitted m time 
Nevertheless a decade later (700) after the change of dynasty 
in Assyria it participated m a great but unsuccessful effort from 
Phoenicia to Philistia to shake off the yoke and suffered dis 
astrously (see Hezekiah) With the crushing blows upon Syria 
and Samaria the centre of interest moves southwards and the his 
tory IS influenced by Assyria s nval Babylonia (under Marduk 
baladan and his successors) by north Arabia and by Egypt Hence 
forth the history of Samaria is ignored by the biblical writers 
and of Judah for nearly a century few political events are 
recorded Judah was under Assyrian supremacy and although 
it was mvoKed with people of the Arabian desert in the revolt 
planned by Babylonia (against Assurbanipal) it appears to have 
been generally quiescent 

Egypt and Babylon — At this sta^-e disturbances now by 
Aramaean tnbes now by Arabia combine with the new rise of 
Eg>pt and the weakness of Assyria to mark a turning point m the 
worlds history Psammetichus (Psamtek) I (663-609) with his 
Greel s Canans lomans and soldiers from Palestine and Syria 
established once more an Egyptian Empire and replaced the loose 
relations betw een Palestine and the small dynasts of the Delta by a 
settled policy The effort was made to re establish the ancient 
supremacy over Palestine and Syria The precise meaning of 
these changes for Pilestmian history and life can only incom 
pletely be perceixed and even the significance of the great 
Scythian invasion and of the greater movements with which it 
W1S connected is uncertain (see Scythia) A weak Assyna 
was falling before the Chaldacan Nabopolassar the founder of 
the Neo B ib>ionnn empire Nineveh fell in 61 and the gov 
eminent removed to Harran Necho of Egypt marched into 
Asia to help Assyna — though not unready to take advantage of 
her troubles Josnh of Tndah in turn was perhaps not without 
hopes of utilizing the situation He was overthrown at Megiddo 
where about nine centuries pieviously the victory of Thutmosis 
III had made Egypt supreme over Palestine and Syria But 
Egypt was at once confronted by Nabopolassar who as the heir 
of Assyna claimed the Mediterranean coast lands The defeat 
of Necho by his son Nebuchadrezzar at Carchemish (605) is one 
oi the world famous battles 

Although Syria and Palestine now became Babylonian the 
revival of Egypt aroused hopes in Judah of deliverance and led 
to revolts (under Jehoiacbm and Zedekiah) m which Judah was 
apparently not alone They culminated in tlie fall of this kingdom 
in sS6 Henceforth the history of Palestine is disconnected and 
fragmentary and the few known events of political importance 
are isolated and can be supplemented only by inferences from 
the movements of Egypt Philistia or Phoenicia or from the Old 
Testament The Babylonian Nabomdus (553) found it necessary 
to queE the coastlands and cl urns that all the kings from Gaza 
to the Euphrates assisted m his buildings Chaldean policy gen 
erally appears to have been favourable towards faithful vassals 
But a new age had now dawned m the east in the person of Cyrus 
the Great the leader of the Persians After a senes of successes 
he captured Babylonia (559) and forthwith claimed in his 
famous inscription the submission of Amor 

The Pewlaii Impure — The petty states of Palestine and 
Syria now became part of one of the largest empires of antiquity 
Th^prophetswhohad marked m the past the advent of Assyrians 
and Chaldeans their eyes upon the advance of Cyrus con 
fident that the fall of Babylon would bring the restoration of 
thmr fortunes Cyrus was haded as the divinely appointed 
saviour the Inomted one of Yahweh The poetic imagery m 

winch the prophets clo%ed the doom of Babylon like the ro 
0 


mantle account of Herodotus (1 191) falls short of the simple 
contemporary account of Cyrus himself He did not fulfil the 
detailed predictions nevertheless if Cyrus was not a worshipper 
of Yahweh (Isa xli 25) he was tolerant towards subject race 
and their religions and the Jews received marked favour 
Throughout the Persian age Palestine was naturally influenced by 
the course of events m Phoenicia and Egypt Thus when Cam 
byses the son of Cy rus made his great expsdition against Egypt 
with the fleets of Phoenicia and Cyprus and with the camel 
of the Arabians Palestine itself was doubtless involved Also 
the revolt which broke out m the Persian provinces at this junc 
ture may have extended to Palestine although the usurpe 
Darius encountered his most serious opposition m the north and 
north east of his empire An outburst of Jewish religious feehng 
is dated m the second year of Danus (520) but whether Judah 
was making a bold bid for independence or had received special 
favour for abstaining from the above revolts external evidence 
alone can decide Towards the close of the reign of Darius there 
was a fresh re\olt m Egypt it was quelled by Xerxes (485- 
465) who did not imitate the tolerance of his predecessors 

Under Artaxerxes I Longimanus (465-425) flourished the Jew 
ish reformers Nehemiah and Ezra (see Jews) Revolts occurred 
in Egypt and for these and also for the rebellion of the Persian 
satrap Megabyxus independent evidence for the position of 
Judah IS needed since a catastrophe apparently befell the un 
fortunate state before Nehemiah appears upon the scene Little 
IS known of the mild and indolent Artaxerxes II Mnemon (404- 
o59) With the growing weakness of the Persian empire Egypt 
reasserted its independence for a time In the reign of Artaxerxes 
III Ochus (359-338) Egypt Phoenicia and Cyprus were in 
re\olt the nsmg was quelled without mercy and the detailjg of 
the venc^eance are suggestive of the possible fate of Pales me 
itself The Jewish historian Josephus (Ant xi 7) records the 
enslavement of the Jews the pollution of the Temple by a er 
tain Bagoses (see Bagoas ) and a seven years punishment Other 
late sources narrate the destruction of Jericho and a deportation 
of the Jews to Babylonia and to Hyrcama (on the Caspian 
Sea) The evidence for the catastrophes under Artaxerxes I 
and III (see Artaxerxes) contained in biblical and in external 
tradition respectively is of particular impoitance since several 
biblical passages refer to disasters similar to those of 5S6 but 
presuppose different conditions and appear to be of later ongin 
The murder of Artaxerxes III by Bagoses gave a set back to 
the revival of the Persian Empire Under Darius Codomannus 
(336-330) the advancing Creek power brought matters to a 
head and at the battle of Issus m 333 Alexander settled its fate 
The overthrow of Tyre and Gaza secured the possession of the 
coast and the Jewish state entered upon the Greek period Very 
gradually the face of history had been undergoing a complete 
change The old empires of the Near East had practically ex 
hausted themselves Egypt had resumed its earher connections 
with the Levantine heirs of the old Aegean world Once more the 
tide was to flow from the west to the east and centuries were to 
pass before the oriental world reasserted itself m the rise of 
Chnstiamty the establishment of Rabbinical Judaism and the 
revival of oriental paganism 

Internal Changes — ^In the age of the Assyrian supremacy 
Palestine entered upon a series of changes lasting for about three 
centuries (from about 740) which were of the greatest sigmfi 
cance for its internal development The sweeping conquests of 
Assyna were as critical for religious as for civil history (Robert 
son Smith Rel of the Senntes p 58) The brutal methods of 
warfare the harsh treatment of vanquished districts or cities and 
the redistribution of bodies of inhabitants broke the old bonds 
uniting deities people and land The framework of society was 
shattered communal life and religion were disorganized As the 
flood poured over Syrn and flowed south Israel (Samana) suf 
fered grievously and the gaps caused by war afid deportation were 
filled up by the introduction of settlors by Sargon^ and by his 
successo s m the 7th century Unfortunately there is very little 
evidence in the biblical history for the subsequent career of 
Samana but it is clear that the old Israel of the flynasties of 
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Omri and Jehu received crushing blows The fact that among the 
new settlers were desert tribes su gests the introduction not 
merely of a simpler culture but also of simpler groups of ideas 
In the nature of the case as time elapsed the new population must 
have taken root as securely as — one must conclude — ^the invading 
Israelites had done some centuries earlier As a matter of fact the 
prophets Jeremiah and Ezekiel by no means regarded the popula 
tion lying to the north of Judah as strangers there is hope of a 
reunion of the rival districts indeed a new Israel — m the larger 
sense — ^was growin up The north was ready to share the 
Judaean distress at the fall of Jerusalem (Jer xli 5) and in later 
years offered to assist in rebuilding Yahweh s temple In fact since ‘ 
the Samaritans subsequently accepted the Pentateuch and claimed ! 
to inherit the ancestral traditions of the Israelite tribes it is I 
instructive to observe how this people of singularly mixed origin | 
0 thoroughly assimilated itself to the land and at first was vir 
tiially a Jewish sect 

But Samaria was not the only land to suffer Judah towards the 
close of the 8th century was obviously very closely bound up with 
Philistia Edom and Egypt and this and HezeLiah s dealings with 
the anti Assyrian party at Ekron do not indicate any feeling of 
national exclu iv eness or abhorrence of the uncircumcised Philis 
tines From the description of Sennacherib s invasion it is clear 
that social and economic conditions must have been seriously per 
haps radically disturbed and the quiescence of Judah during the 
next few decades implies an internal weakness and a submission 
to Assyrian supremacy During the 7th century new movements 
were coming from the Arabian desert and tribes growing ever 
more restless made an invasion east of the Jordan through Edom 
Moab and Ammon Although they were repulsed this awakening 
of g land which has so often fed Palestine and Syria when viewed 
with the increasing weakness of Assyria and subsequent vicissi 
tudes in the history of the Edomites Nabataeans and East Jordan 
tribes forbids us to treat the invasion as an isolated raid Later 
the fall of the Judaean kingdom and the deportation of the leading 
classes brought a new social upheaval The land was not denuded 
and the fact that some scores of thousands of Jews remained in 
Judah through all the period of the exile (G A Smith Jerma 
lem n 69) even though they were the poorest of the land 
revolutionizes ordinary notions of this penod (see Jews § 13) 

In the latter part of the 6th century we find some restoration 
some revival of the old monarchy in the person of Zerubbabel 
(520 BC ) But not until the middle of the sth century do the 
biblical records (book of Nehemiah) furnish a foundation for any 
reconstruction Here Jerusalem is m sore distress and in urgent 
need of reorganization Zerubbabel s age is of the past and any 
attempt to revive political aspirations is considered detrimental to 
the interests of the surrounding peoples and of the Persian Empire 
Scattered evidence suggests that Edomites had been responsible 
for a new catastrophe Amid internal and external difficulties 
Nehemiah proceeds to repair religious and social abuses and there 
IS an important return of exiles from Babylonia The ruling classes 
are related partly to the families of semi Edomite origin fiom 
south Judah and partly to Samaria but the kingship of old is 
replaced by a high priest and under the influence of Babylonian 
Jews of the strictest principles a breach was made between Judah 
and Samaria which was never healed Biblical history itself recog 
nizes in the times of Artaxerxes Nehemiah and Ezra the com 
mencement of a new era and although much remains obscure we 
have m these centuries vicissitudes which separate the old Pales 
tine of Egyptian Hittite Babylonian and Assyrian supremacy 
from the land which was about to enter the orbit of Greek and 
Roman civilization 

BlBtioOEArHY — Cambridge Anmnt History vols i-iv vi (with 
bibliographies esp 1 633 m 734) see for the penod before c 1000 
B c E Meyer Geschichte des Altertnms 1 11 Bilabel and Grohmann 
Gesck Vorderasiem m Agypten (Heidelberg 1927- ) See also 

Hebrew Religion Jews (SAC) 

n FROM ALEXANDER THE GREAT TO AD 70 

Alexander the Great — ^In the year 332 Alexander passed 
through Palestine to Egypt captprmg Tyre after a siege pf seven 
months and Gaza after a siege of two He left the Jews undis 
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turbed in their customs and their religion Some of them enlisted 
in the intelligence corps of his army (Ant XI 8 5 ) and Jews 
were amon the first settlers m the new city he founded in Egypt 
under the name Alexandria The high priest remained the 
head of the little Jewish state m Palestine and he was probably 
assisted by a council of elders This gei ousta is first mentioned as 
such by Josephus (Ant XII 3 3 ) m connection with Antiochus 
the Great ( 23-18/ bc) but appears to go back at least as far 
as the Persi n period (of II Chron xix8 and see Schurer 
Geschichte 4th ed II 240) 

Alexander died at the age of 3 on June 13 32^ and though the 
great empire of which he had dreamed fell to pieces at once 
after his death his name remained a romantic and glonous 
memory throughout the nearer East 

Perhaps the most remarkable evidence of the estimation in 
which he was held by those who survived him is furnished by the 
splendid Alexander sarcophagus of pentelic marble now in the 
museum at Constantinople This sarcophagus dates from c 300 
BC and was probably made by order of Abdalommus whom 
Alexander had appointed king of Sidon It is one of the most 
beautiful examples of Greek sculpture which have come down to 
us and its representations of Alexander s campaigning include 
the figures of the king and of his semor adviser Parmemon 

The Ptolemies — ^Palestine now fell to the portion of Ptolemy 
the son of Lagus one of the most astute of Alexander s generals 
and the first to settle himself m a domimon He chose Egypt as 
being rich and comparatively remote and there he ruled first 
as governor m the name of Alexander s infant son Alexander IV 
and then (306 b c ) as king Six years before he actually took 
this title he had with the assistance of his fnend Seleucus an 
other of Alexander s geneials signally defeated the forces of yet 
another of these generals Antigonus at Gaza (31 b c ) and had 
become master of Palestine Seleucus himself the same year 
took Babylon and established the Seleucid dynasty in the north 
of the country moving his capital after a victory over Anti 
gonus at Ipsus (301 bc) to Antioch on the Orontes In the 
meantime Pto-lemy had subdued the cities of Coele Syria (Di 
odorus \X 1 13) and established the northern border of his king 
dom on a line just north of Aradus and just south of Emesa 
Seleucus felt himself entitled to this territory by the terms of 
his former agreement with his old friend but he now found him 
self unable to establish his claim and retired under protest 
For practically a century Palestine remained subject to Egypt 
the northern frontier receding considerably (to the south of Bery 
tus and Damascus) about 250 bc and advancing again to the 
north of Aradus 25 years later (see U Xahrstedt Synsche Tern 
\ torien in hellemstischer Zeit map la) 

i The rule of the first Ptolemies was despotic but tolerant Tl*^y 
admmistered Egypt itself like a huge crown estate Immense 
works of irrigation and land improvement were undertaken Col 
onies of Greek settlers were planted in various places although 
except Alexandria founded by Alexander himself and Naucratis 
and Ptolemais m the south founded by Ptolemy I (Soter) there 
were no large cities in the whole of Egypt which had Greek msti 
tutions and a predominantly Greek population (See Rostovtzeff 
History of the Ancient orld I 367 ) The Ptolemies themselves 
were men of culture Greek culture They took a personal inter 
est in literature and science founded a great library and academy 
(museum) and a zoological garden at Alexandria and generally 
lived their own life apart Thus they easily slipped into the tradi 
tional position of the rulers of Egypt as divine beings and as 
such were accepted by the natives who did their work and paid 
their dues and were not otherwise interfered with 

Similarly also Palestine the northern part of their domimon 
the Ptolemies regarded simply as a valuable source of tribute for 
their treasury and timber (from the forests of Lebanon) for 
their shipbuilding and as a useful buffer against their nvals the 
Seleucids The cities especially those on the coast and on the 
east of the Jordan had for some time been feeling the influence 
of Hellenic civilization Not only were there foundations 
hke Pella and Dion in the Peraea (perhaps of the time of Alex 
ander) and Ptolemy II Philotena mjht sea of Galilee but 
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older cities cnanged their names Thus probably during the 
reign of Ptolemy II Akka b came Ptolemais and Amman 
Philadelphia and even where the old names were retained as at 
Gaza and Ascaion the process of Hellenization stiii went on 
Apparently the taxes were i armed out to the highest bidder 
and it vas possible for the adroit to mal e a fortune as a merchant 
adventurer or overnment agent or both The discovery of a 
large collection of papyri from Gerza (Philadelphia) m the 
Fiyum consisting of the records of Zeno a Canan Greek in the 
employ of a high official under Ptolemy II has recently made 
a considerable addition to our scanty knowled^^e of the general 
conditions of the peiiod An extensile and carefully regulated 
trade was being Carried on wi h Eg>pt m Syrian cloth foi ex 
ample and especiail> in corn but it is evident that the gov 
ernment legulations were frequently disregarded It appears 
indeed as if Syrian oil and slaves the very articles which were 
not allowed to oe imported into Egypt were the goods traders 
dealt m b} pieference (Rostovtzeff A large Estate tn Egypt tn 
the Third centwy bc p 34 ) 

Zeno tiivelied a good deal m Palestine and particularly men 
tions a certain Tobias the ownei of a castle (bifta) m Ammon 
with whom he did business and who sent a present to Ptolemy 
( 11 ) of hoises and dogs and two white camels Not improbably 
this IS the building of which rums still remain at Arak el Emir 
where m the entrance to some remari able cave dwellings near 
b> the name Tobias may still be read clearly written m Hebrew 
On the remains of the wall of this building traces of an animal 
frieze are to be seen which remind us of the remarkable paint 
mgs of animals round the walls of a tomb of this period dis 
io\ered about the beginning of this century at Manssa in Judaea 
It was made for a colon}- of settleis from Sidon (see Peters and 
Thiersch Pa^Ntid 1 ombs m the Necropolis of Manssa 1905) 

Of the f imil} of this Tobias (very hktiy descended from 
Tobiah tin immon tc Neh n 3) Josephus has an entertaining 
story to tell (Ant \ii 4) A ceitam Joseph the son of Tobiah 
managed to outbid his rnals and to secure the post of chief 
rollector of the taxes He then showed ins patriotism by exacting 
Ihf whole amount due to the government fiom the non Jews in 
the country md allowing his own countr}Tiien to escape scot 
free Iht details of the story need not be pressed but it seems 
to be true that tht burden of taxation was not felt veri heavily 
md thil the people is a whole weie furl} content The inhab 
itants of CoeleS}na say Poi}bius (V869) are somehow 
alwa}s more lovdly disposed to this family (ic the Ptolemies) 
than to any other ^ It seems to be true ilso that the internal 
affairs of the Jews were largely m the hands of a few families 
of whom that of Tobias already mentioned and the rival family 
of*t)nias which supplied the High Priests were perhaps the chief 
Tbe Seietteids —Towards the end of the third century b r 
Antiochus (in ) the Great who had succeeded to the Seleu id 
empire m 3 b c made a determined attempt to make himself 
master of P destine In 17 bc he sustained a severe check at 
the hands of Ptojemy (IV ) Phiiopator at Raphia but Ptolemy 
IV died m 05 B c and the son (Ptolemy V Epiphanes) who 
succeeded him was a child of five years of age It may be that 
the contrast now presented between Alexandria and Antioch sug 
gested the well known words of Ecclesiastes x 16 17 Woe to 
thee 0 Land when thy ling is a child and thy princes eat in 
the morning^ Happy art thou 0 Land when thy king is the 
son of nobles and thy princes eat m due season for strength and 
not for drunkenness These words at all events would apply 
Very well to the dissolute court in Egypt and the vigorous per 
sonahty of Antiochus the Great and some undoubtedly among 
the Jews were glad when in 198 b c Antiochus defeated Scopas 
Ptolemy s general at Paneas and took possession of the country 
The oty of Gm alone offered serious resistance and stood a 
siege With a fidelity to the house of Ptolemy which provoked the 
of Polybius (X.VI ^s) but at length it fell 
The Seieucidd had always been much more missionary hearted 
hi theur Bellei||sm than tJte Ptolemies They founded large num 

tl» relations between the Pttesinian Jews and die Jews in 

I pttitteularly WClmndm) see Jnwa 
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bers of Greek cities and regarded themselves as ardent patrons 
and supporters of Greek city Me The immediate successors of 
Antiochus the Great found themselves crippled by the tremen 
dous war indemnity he had agreed to pay the Romans after his 
disastrous defeat at Magnesia (190 bc) The next king but 
one Antiochus IV Epiphanes (175-164 bc) seems to have 
cherished two gieat ambitions one to conquer Eg}pt and the 
other to weld together his dominion into a real cultural unity 
When the Romans finally put an end to the first (Dan xi 30 
Polybius XXIX ii) he threw himself all the more zealously into 
the second His empire should have one religion or at least it 
should unite in the worship of the deity manifest (Epiphanes is 
short for Theos Epiphanes the god manifest) in himself viz 
Zeus This was by no means a complete innovation Antiochus 
II (262- 46 B c ) had called himself Theos But no kmg hitherto 
had taken the matter so seriously and enforced a cult throughout 
his dominions 

Jewish Revolt — ^Antiochus met with resistance nowhere but 
m Palestine Here the process of Hellenization had been proceed 
mg apace but when an altar to Zeus was erected on the great 
altar in the Temple^ and all observance of the law forbidden b} 
the Seleucid authorities in a deliberate attempt to uproot the 
Jews superstition (Tacitus) a great wave of resistance- — resis 
tance at first passive^ and then active and intense — swept over 
the country Judas the third son of an aged priest named Matta 
thias proved himself to be a very capable leader and became 
known as Maccabaeus (probably the Hammer) He carried on a 
successful guerilla warfare by means of surprises rapid marches 
and night attacks and at length managed to force his way to the 
Temple which he had cleansed and re dedicated on 5 Chislev 
(December) 165 bc exactly three years (according to I Maoca 
bees) after the setting up of the abomination that maketh deso 
late (Dan xi 31) and the first sacrifice to Zeus 

After a series of httle engagements — the size of the forces m 
voived IS greatly exaggerated in both I and II Macc- — the 
Seleucid government having its hands full nearer home came 
to terms with the insurgents and granted them reii lous liberty 
(160 BC ) Menelaus the high priest being now dead (II Macc 
xm 7) Alcimus of the true Aaronite stock but an ardent Hellen 
izer was set up m his place The most pious section of Judas s 
followers accepted him at first but were soon scandalized b} his 
behaviour and with Judas again at then head offered him strenu 
ous opposition A considerable force under a general called 
Nicanor was sent to reinforce Ms dwindling supporters but it 
was signally defeated by Judas and Nicanor himself killed 

Tlie Maccabaean Priest Princes — ^At length the Seleucid 
government took matters seriously m hand and Judas himself 
fell fighting against great odds at Eiasa (161 bc ) Again how 
ever domestic embarrassments at Antioch prevented the cential 
authorities from making a final settlement of the country This 
happened time after time during the rest of the centur} A 
succession of rival claimants to the throne appeared and by 
playing them oft one against another Judas s brothers and their 
successors gamed various concessions and opportunities to pro 
ceed on razzias and small wars of conquest on their own account 
Rome meanwhile whose mfiuence and interest m the nearer 
East was steadily growing connived and even approved (I 
Macc vni ) The gradual extension of Jewish territory is shown 
on the accompanying maps 

Jonathan (161-143 b c ) put on the holy garments of the high 
priest m 153 BC (I Macc x 21) and soon after the accession 
of Ms brother Simon (143-13S bc) the high priesthood was 

The sacrifice to Zeus was offeied presumably by the Jewish high 
pnest Menelaus who was not improbably a member of the Tobias 
family Omas III of the regular high priestly family a conscientious 
opponent of Hellenization had been ou ted from office and assassi 
nated some time previously and his son Omas IV m despair had 
filed to Egypt— very likely the family had all along been m league witli 
Egypt— where he founded a new temple to Jehovah at Leontopohs 
(c t$0 BC) f. 

2 At first the pious (Hasidim) were simply butchered (I Mm,c i 63) 
and rather than profane the Sabbath by striking a blow died without 
resistance on one occasion to the number of x 000 souK (I Macc 
k tS) 
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confirmed to him and his heirs for ever (141 bc) until there 
should arise a faithful prophet to determine otherwise (I Macc 
xiv 41) Some time later (140 bc) Simon was granted the 
right of coming money (probably copper only^) and some speci 
mens of the year four of the redemption of Zion (Nisan 143 
being counted as the beginning of a new era Macc xiii 42) — ^stiil 
survive His son John Hyrcanus I (135-104 bc) on his coins 



TORY UNDER THE MAC ABEES 

John the High Pnest conquered and destroyed Samaria and forced 
the Idumeans to be circumcised He was the first of the Macca 
baean princes to employ mercenaries John Hyrcanus made the 
mistake of quarrelling with the Pharisees and seeking the support 
of the Sadducees of whom we first hear as distinct parties in this 
reign (Ant xiii 10) His immediate successor Anstobulus I 
(104-103 Bc) extended his conquests to Galilee and is said to 
have assumed the title of king (Ant mt 11) though it does not 
occur on his extant coins The long reign of his brother Alexander 
lannaeus (103-76 bc) was full of conflict at home and abroad 
He continued his father s pohcy of forcing outlying regions mclud 
mg even the Creek cities to accept either Judaism or anmhilation 
His coins are the first to bear a Greek mscnption (on the obverse 
Hebrew still on the reverse) and he calls himself plainly King 
Alexander In 76 b c he was killed fighting at Ragaba on the east 
of the Jordan His widow Salome Alexandra was the zealous 
patron of the Rhansees who (and especially a famous rabbi of the 
name of Simon ben Shetach) largely dictated her pohcy and 
looked back upon her reign as a foreshadowing of the golden 
age At her death (67 bc ) her two sons Anstobulus and Hyr 
canus fought one another for the succession At first Hyrcanus 
the elder and more indolent of the two gave way to ins younger 
and more vigorous brother but he was persuaded by Antipater 

^The thick shekels of silver which have often beep attributed to 
Simon are now generally assigned to the revolt of aj> 66-170 See 
BM CiU^ipgiie of the Greek Corns of P&Msime f» xc 0 and 
PRiFQR January ig?? pp 47 ff ^ 
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a son of the governoi of Idumea to stir himself to obtain his 
birthnght At this juncture Pompey appeared on the scene 
Both sides appealed to him and after some delay he decided m 
favour of Hyrcanus (II ) whom he set up not as king but as 
high priest of the Jews (63 b c ) 

Pompey curtailed the Jewish dominions and freed a number 
of Greek cities including those of the fedeiation known as the 
Decapohs During the disturbances which followed Pompey s 
death (48 b c ) Antipater and his family rose to greater and 
greater power For some services he was able to render to 
Juhus Caesar he was rewarded with the Roman citizenship and 
the title of Procurator of Judaea ^ Some time before he died 
one of his sons Phasael had become governor of Jerusalem 
and another Herod governor of Galilee The family of Aris 
tobulus however had not given up their designs upon the 
throne and m 40 b c his son Antigonus was set up as king at 
Jerusalem by the Parthians in a sudden invasion In this in 
vasion Phasael poisoned himself but Herod escaped 
The Herods and the Procurators — ^Herod escaped to Rome 
and got himself recognized by the senate as king of the Jews 
He came back to win his kingdom In the year 37 b c he laid 
siege to Jerusalem and married Mariamne the beautiful heiress 
of the Maccabaean house An account of his long and in many 
respects prosperous reign (37-4 b c ) is given elsewhere 
When Herod the Great died the country fell into a turmoil 
while three of his sons went to Rome to lay their several claims 
before Augustus According to the emperors decision Judaea 
Samaria and Idumaea were allotted to Herod Archelaus Galilee 
and Peraea to Herod Antipas Trachonitis Batanea and Auramtis 
(districts m the north) to Herod Philip All the Herods had a 
strong family likeness They were all great builders They were 
all of set policy double faced Jews at home and Hellenists 
abroad Abo\e all they were determined at all costs to be ancf 
remain phtloromaiot friends of the Romans 
Philip retained his kingdom till his death in a n 34 Antipas 
under the influence of his wife Herodias grew too ambitious 
and was banished in ad 39 but Archelaus ruled so badly 
that an appeal was made to the emperor against him and he 
was removed m less than ten years (ad 6) His place was 
filled by a succession of procurators a poor set of men of low 
rank pufied up with their own importance They made Caesarea 
on the sea coast their headquarters and with the aid of a few 
auxihary troops kept such order as they could Pontius Pilate 
(ad 26-36) was the fifth of them 
For a short time the whole of Palestine was reunited under 
King Herod Agnppa I (ad 37-44) grandson of Herod the 
Great boon companion of Cahgula and friend of Claudius and 
except that he was unusually good natured a typical Hewd 
When he died his kingdom was not given to his son but it was 
placed under a new succession of procurators who were made 
responsible to the governor of Syria 
But the country was now getting out of hand and the Roman 
authorities were as ill at ease as the British were m Ireland 
m the first quarter of the present century In fact the two 
situations are closely parallel the differences in temperament 
and religion the assassins (stcarn) the stern reprisals 
Rebellion —At length under Gessms Floras rebellion broke 
out openly (ad 66) An initial success against Cestius Gallus 
the governor of Syria who had tried to intervene with forces 
too weak to cope with the overwhelming (though ill armed and 
; undisaphned) numbers of the rebels gave them undue and mis 
i leadmg encouragement But when the Romans took the matter 
senously and sent Vespasian and Titus with three legions and 
auxihary troops numbering altogether some 60000^ men the 
result was a foregone conclusion 
Indeed the Jews themselves for the most part recognised it 
as such and the only determmed resistance the Romans met with 
occurred at a few strongholds like lotapata m Galilee and above 
ah at the capital itself Jerusalem was captured m Sept An 70 
In spite of Titus s express orders to the contrary jjie Temple wa$ 
^yrc^nus at the same ttoe (47 received the title of E^narch 
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destroyed and finally only a portion of the city wall was left 
standing Its rums became the headquarters of the Tenth Legion 
vihich for some years was kept in Palestine on garrison duty 

Bibliography — ^The best introduction to this period of Palestinian 
ill toiy for the general reader is E R Bevan Jerusalem under the 
Pi h Priests (2nd Impression 1912) E Meyer Ur sprung und An 
jarge des Chnstentums (19 i) contains a valuable survey of the period 
m vol 11 V/ith many references to recent literature E Schurer Ge 
chzchte des pidischen Volkes im Zeitalter Jesu ChnsU (4th ed 1901- 
09) begin vith the Maccabaean revolt and is indispensable (with 
useful bibliOf^iaphies) Among recent mono laphs of a more special 
i7ed chai deter ma^ be mentioned U Kahrstedt Synsche Terntonen tn 
he lemdischen Ze t (19 6) already referred to and W Kolbe Beitrage 
ur ynschen und judischen Geschichte (19 6) For the general condi 
lions oi the period set W W Tain Eellemstic Civih ation (1927 
u lih a vdlu ibl biblio raphy) ( J W Hu ) 

III FROM AD 70 TO THE TURKISH CONQUEST 
Political History from A D 70 —The destruction of Jeru 
s litm was followed by the dispersal of the Jews for whom till 
then it h d been the rth lous and political centre The first seat 
of the smhedrm was at Jamnia (\ebnaj where the Rabbinic sys 
tern began to bt formulated The rigid code of dogmas and observ 
antes elaborated by the rabbis exercised a singularly uniting power 
o\er the scattered nation and prevented such an absorption of 
the Jewish people into the Roman empire as had caused the dis 
appeal ance of the ten tnbes of Israel m Assyria 
It would ippear that at first after the destruction of Jerusalem 
no speeiailv repressne measures were contemplated by the con 
quermg Romans who rather attempted to reconcile the Jews to 
their subject stale b> a leniency which had proved successful in 
the case of other peoples brought by conquest within the empire 
hut they had reckoned without the isolating influence of Rabbin 
ism Here and there small insurrections took place m themselves 
eisily suppiessed but showing the Romans that they had a turbu 
lent md troublesome people to deal with At last Hadrian deter 
mined to stamp out this stubborn Jewish nationalism He issued 
an edict forbidding the re idmg of the law the observance of the 
nbbafli md the rite of circumcision and determined to convert 
the still half ruined Jerusalem into a Roman colony 
Ihe consequence of this edict was the meteor like outbreak of 
Bar Coehba (qv) ad 13-135 The origin of this person and 
the hisior> of Ins rise to power are unknown It was his recogm 
tion IS the Messiah by the celebrated Rabbi Akiba then the most 
influential Jew ah\e which piietd him m the command of the m 
surrection with 00 000 men at his command Jerusalem was 
captured as well as a large number of strongholds and villages 
throughout the country luhus Severiis sent with an immense 
irmy b) Hadrian came to quell the insurrection and recaptured 
Jerusalem The rebels fled to Bethar — the modern Bittir near 
Jerusalem where the fortress garrisoned by them still remains 
under the name khurbet cl Yahud or Rum of the Jews — and 
were there defeated md slaughtered in a sanguinary encounter 
Hadrian then turned Jerusalem into a Roman colony changed its 
mame to Adia Capitolina built a temple of Jupiter on the site 
of the Jewish temple and (it is alleged) a temple of Venus on Mt 
Otolgoiha and f 01 bade any Jew on pam of death to appear within 
sight of the city 

This disaster was the death blow to hopes of a Jewish national 
independence and the leaders of the people devoted themselves 
thenceforth to legal and religious study m the Rabbinical schools 
which from ad 135 (the year of the suppression of the revolt) 
onwards developed m various towns m the hitherto despised 
province of Galilee Seffuneh (Sepphons) and especially Tubanya 
(Tiberias) became centres of this learning and the remains of syna 
gogues of the 2nd or 3rd century which still exist m Galilee attest 
the strength of Judaism m that district during the years following 
the abortive attempt of Bar Coehba 
Palestine continued directly under Roman rule East of the 
Jordan, Cornehus Palma added Gilead and Moab to the empire 
under Trajan ixi ad 105 In 295 Auranitxs Batanea and Trachon 
itts were brou|dit withm the provincial system 

conversion of Constantine to Christianity^— or rather the 
ij^fesgon of Christianity by Constantine— ‘seemed hkely to result 


in another Jewish persecution foreshadowed by severe repressive 
edicts This however was averted by the emperor s death 
The progress of the corrupt Christianity of the empire of By 
zantium was checked for a while under Julian the Apostate who 
among other indications of his opposition to Christianity re 
semded the edicts a«^amst the Jews on his coming to the throne m 
361 and gave orders for the restoration of the Jewish temple 
The latter work was interrupted almost as soon as begun by an 
extraordinary phenomenon — the outburst of flames and loud de 
tonations easily explained at the time as a divine judgment on 
this direct attempt to falsify the prophecy of Christ 
On the partition of the empire m ad ^95 Palestine naturally 
fell to the share of the emperor of the East From this onwirds 
for more than 00 years there is a period of comparati\e quiet in 
Palestine the only history it displays being that of the develop 
ment of pilgrimage and of the cult of holy places and of relics 
varied by occasional persecutions of the Jews The elaborate 
building operations of Justinian (s^/S^S) not be forgotten 
The Golden Gate of the Temple area and part of the church 
which IS now the El Aksa Mosque at Jerusalem are due to him 
This interval of tranquillity came abruptly to an end m 61 1 
when Chosroes II (qv) king of Persia made an inroad into 
Syria joined by the Jews anxious to revenge their misfortunes 
he swept over the country carrying plunder and destruction 
wherever he went Jerusalem was taken the Holy Sepulchre 
church was destroyed and its treasures earned off the other 
churches were likewise razed to the ground the pitnarch was 
taken prisoner Thus for a time the province of Syria with 
Palestine was lost to the empire of Byzantium 
The Emperor Heraclius reconquered the lost territory in 6 S 
But his triumph was short lived A more formidable enemy was 
already on the way and the final wresting of S>rn from the feeble 
relics of the Roman empire was imminent (L Sr F M S ) 
Rise of Islam — ^The separate tribal units of Arabu more or 
less impotent when divided and at war with one another rtceued 
for the first time an indissoluble bond of union from the prophet 
Mohammed whose perfect knowled^^e of human nature (at least 
of Arab human nature) enabled him to fonnuiate a religious 
system that was calculated to command an enthusiistic at 
ceptance by the tribes to which it was pnmanly iddressed His 
successor Abu Bekr called on the tribes of Arabia to unite and 
to capture the fertile province of Syna from the Chnstuns 
Heraclius had not sufficient time to prepare to meet this new foe 
and was defeated m his first engagement with Abu Bekr (1 or 
the general history of this period see Caliphaif ) The latter 
seized Bostra and proceeded to march to Damascus He died 
however before carrying out his design (ad 634) and was sue 
ceeded by Omar who after a siege of 70 days entered the city 
Other towns fell m turn such as Caesarea Sebusteh (Samaria) 
Nablus (Shechem) Lydd Jaffa 
Meanwhile Heraclius was not idle He collected a huge army 
and m 636 marched against the Arabs The latter retreated to 
the Yarmuk River where the Byzantines met them Betrayed it 
IS said by a Christian who had suffered persona! wrongs at the 
hands of certain of the Byzantine generals the army of Heraclius 
was utterly defeated and with it fell the Byzantine empire in 
Syria and Palestine 

After this victory Omars army marched against Jerusalem 
which after a feeble resistance capitulated The terms of peace 
though on the whole moderate were of a galling and humihatmg 
nature being ingeniously contnved to make the Chnsfians ever 
conscious of their own mfenority Restrictions in church build 
mg in dress in the use of beasts of burden in social intercourse 
with Muslims and m the use of bells and of the sign of the cross 
were enforced When these terms were agreed upon and signed 
Omar under the leadership of the Christian patriarch Sophrotuus 
visited the Holy Rock (the prayer place of David and the site of 
the Jewish temple) This he found to be defiled with filth spread 
upon It by the Christians m despite of Ihe Jews Omar and bis 
followers m person cleaned it and estabhshad the place of prayer 
which though later rebuilt has borne bi$ name ever sitift 
Dissensions and rivalries soon broke out among me Mudoci 
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leaders and m 66 1 Moawiya the first caliph of the Omayyad 
dynasty transferred the seat of the caliphate from Mecca to 
Damascus where it remained till the Abbasids sei ed the sov 
ereignty and transferred it to Baghdad ( 75 °) Rivals sprang up 
from time to time In 684 Caliph Abdalmaiik ( Abd el Melek) 
in order to weaken the prestige of Mecca set himself to beautify 
the holy shrine of Jerusalem and built the Kubhet es Sakhiah or 
Dome of the Rock which still remains one of the most beautiful 
buildings m the world In 8^1 the Church of the Holy Sepulchre 
was restored but about 100 years later it was again destroyed as 
a result of the revolt of the Carmathians {qv) who m 9 9 pil 
laged Mecca This produced a Muslim exodus to Jerusalem with 
the consequence mentioned The Carmathian revolt one of the 
first of the great splits in the Muslim world was followed by 
others m 936 E^^ypt declared its independence under a line of 
caliphs which claimed descent from Fatima daughter of the 
prophet {see Fatimites) and in 996 Hakim Bi amrillah mounted 
the Egyptian throne This madman caused the church of the Holy 
Sepulchre to be entirely destroyed and giving himself out to be 
the incarnation of Deity his cult was founded by two Persians 
Darazi and Hamza ibn Ah in the Lebanon where among the 
Druses it still persists {see Druses) 

The contentions between the Abbasid and Fatimite caliphs 
continued till 1072 when Palestine suffered its next invasion 
This was that of the Seljuk Turkomans from Rhorasan On 
behalf of their king the Khwarizmian general Atsiz invaded 
Palestine and captured Jerusalem and Damascus and then 
marched on Egypt to carry out his original purpose of destroying 
the Fatimites The Egyptians however repulsed the imaders 
and drove them back retaking the captured Syrian cities 
The Crusades — ^The sufferings of the Christians and the 
desecrations of their sacred buildings during these troubled times 
created widespread indignation through the West The Church 
responded and a motley crowd principally of French ongm set | 
out in 1096 for the Holy Land Others under better general | 
ship followed but of the 600 000 that started from their homes 
only about 40 000 succeeded in reaching Jerusalem ill discipline 
famine and battles by the way having reduced their ranks They 
captured Jerusalem however in July 1099 and the leader of 
the assault Godfrey of Boulogne was made king of Jerusalem 
So was founded the Latin kingdom of Jerusalem whose his 
tory IS one of the most painful ever penned {see Crusades) 
It is a record of almost unredeemed envy hatred and malice 
and of vice with its consequent diseases all rendered the more 
repulsive in that its transactions were carried on in the name of 
rehgion For 88 turbulent years this feudal kingdom was imposed 
on the country and then it disappeared as suddenly as it came 
leaving no trace but rums a few place names and an undying 
hereditary hatred of Chnstiamty among the native population 
The abortive second crusade (1147) led by the kings of 
France and Germany came to aid the rapidly weakening Latin 
kingdom after their failure to hold Edessa against Nureddin the 
ruler of northern Syria 

In 1173 Nureddin died and his kingdom was seized by Saladm 
(Salah ed Dm) a man of Kurdish origin who had previously 
distinguished himself by captunng Egypt in company with 
Shirkuh the general of Nureddin Salain almost immediately 
set himself to dnve the Franks from the country The Frankish 
bng was the boy Baldwin IV who had paid for the errors of 
his fathers by being affiicted with leprosy After being defeated 
by Saladm at Bamas the Franks were compelled to make a 
treaty with the Muslim leader The treaty was broken and Sala 
din proceeded to take action The wretched leper king meanwhile 
died his successor Baldwin V also a young boy was poisoned 
and the kingdom passed to the worthless Guy de Lusignan who 
in the following year (1187) was crushed by Saladm at the 
battle of Hattin which restored Palestine to the Muslims 
The third crusade (1189) to recover Jerusalem was led by 
Frederick I of Germany Acre was captured but quarrels among 
the chiefs of the expedition made the enterprise ineffective It 
was m this crusade that Richard Coeur de lion was especially 
distinguished among the Frankish warriors 

m 


131 

Saladm died in 1193 In 1198 and i 04 took phce the fourth 
and fifth crusades — ^meie expeditions as abortive as the thira 
And as though it were foreordained that no elemen of horroi 
should be war mg from the history of the crusades in 121 there 
took place one of the most ghastly tragedies that has ever hap 
pened in the world — the crusade of the children Fifty thousand 
boys and girls were persuaded by some pest lent dreamers that 
their childish innocence would effect what their immoral fathers 
had failed to accomplish and so left their homes on an expedition 
to capture the Holy Land The vast majority never returned 
the happiest of them were drowned in the Mediterranean 

The other four crusades which took place from time to time 
down to 127 are of no special importance though there is a 
certain amount of interest m the fact that after the sixth crusade 
in 12 9 Emperor Frederick II was peifnitted to occupy Jeru 
Salem for ten years But a new element the Mongolians of 
Central Asia now bursts m on the scene The tribes from east 
of the Caspian had conquered Persia m i 18 They were driven 
westward by pressure of the Tatars and in 1 2 8 had been called 
by the ruler of Damascus to his aid In i 40 however they trans 
ferred their alliance to the sultan of Egypt and pillaged northern 
Syria Driven downward through Galilee they se zed Jerusalem 
massacred its inhabitants and plundered its churches They then 
marched on to Gaza wheie the Egyptians joined them and to 
gether inflicted a crushing defeat on the Christians and Mushms 
of Syria for once compelled to unite by the common danger 
The Khwanzmians and Egyptians afterwards quarrelled and the 
former were compelled to retire leaving Palestine under the rule 
of the Mameluke sultans of Egypt Shortly afterwards howevei 
another Central Asiatic invasion — ^that of the Tatar tribes took 
place Under their leader Hulagu these tribes came by way of 
Baghdad which they captured in 1258 and m i 60 they attacked 
and captured Damascus and ravaged Syria Bibars (Beibars 
Baibars) general of the Egyptian sultan Kotuz met and drove 
them back and having murdered his master became sultan in his 
stead He then proceeded to attack and destroy the relics of 
Christian possession in Palestine One after another — Caesarea 
Safed Jaffa Antioch — they fell leaving at last Acre (Akka) only 
Bibars died m 1277 and in i 91 Acre itself was captured by 
Khatel son of Kala un who put an end to Frankish rule 

During the 14th century there is little of interest in the history 
of Palestine The Christians made efforts to creep back to their 
former possessions and churches were rebuilt in Jerusalem Beth 
lehem and Nazareth but another devastation was the result of 
the ferocious inroads of the Mongolian Timur (Tamerlane) in 
1400 (F M S ) 

IV FROM THE TURKISH CONQUEST TO 1918 

The penultimate stage of the history of Palestine was reached 
in 1516 when the war between Sultan Selim the Grim and the 
Mameluke rulers of Egypt resulted m the tiansference of the 
country to the victorious Turks This change of rulers produced 
little change in the administration or condition of the country 
Local governors were appointed from Constantinople where reve 
nues were annually sent various public works weie undertaken 
such as the rebuilding of the walls of Jerusalem by Suleiman the 
Magmficent m 1537 but on the whole Palestine ceases from this 
point to have a history till the coming of the 19th century Its 
annals record little save the sanguinary quarrels of local sheikhs 
and the oppression of the peasants by them or by the officials 
The most mterestmg personality in a dreary period is that of 
the Druse prince Fakhr ed din (1595-1634) whose establishment 
of a Lebanese kingdom which included northern Palestine as far 
as Acre in defiance of the Turkish sultan and his dilettante 
cultivation of art a consequence of temporary exile in Italy 
deserve passing notice The order imposed by the Turks on a 
turbulent country did not endure The German botanist Leon 
hard Rauwolf who visited Palestine m 1575 has left a vivid 
descnption of the difficulties that beset even so simple a journey 
as that from Jaffa to Jerusalem He found Jaffa inmms A safe 
conduct had to be obtamed from the governor of Ramleh before 
the party could proceed At Yaasur tfeey were stopped b} an 
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official who extorted heavy blackmail on the ground that the 
sultan had given him charge of the holy places and had for 
bidden him to admit anyone to them without payment Further 
on thev had a scuffle with certain Arabians and at last after 
accomplishing the passage of the rou h and stony road that 
led to Jeru alem they were obliged to dismount before the city 
gate till they should receive licence from the governor to enter 
Towaids the close of the i8th centurv a chief named Dhahir el 
Amir rose to power m \cre To him fled from Egypt an Albanian 
slave named Ahmad who bore the surname of el Jazzar (the 
butcher) on account of the obedient skill with which he had nd 
his Mamelul e master of numerous rivals He had however in 
cur red punishment for indiscipline and so took reluge with the 
Palestinian chief After five years his former master died and 
el Jazzar returned to Egypt Soon Dhahir el Amir revolted 
against the Turkish Government and el Jazzar on account of his 
long residence with and full knowledge of his protector was com 
missioned to qu 11 the rebellion He succeeded and was installed as 
governor of Acre m Dhahir s place He had crude aesthetic tastes 
and Acie owes some public buildings to him but he was also 
capricious and tyrannical and lived up to his surname Till 1791 
there was a colon} of Fiench merchants with factories and offices 
at Acre el Jazzar that year summarily ordered them to quit the 
town In I/98 Napoleon Bonaparte after conquering Egypt 
invaded Palestine in pursuit of his scheme of stirring up rexolt 
against the Turk in Syria and conquering the Near and Middle 
East at the head of an adventurer army with a French core He 
defeated el Jazzar and besieged him m Acre while a relieving 
column of Turks and local Arab irregulars was completely de 
feated bv his lieutenant General J B kleber near Mount Tabor 
But the timely arrival of British warships commanded by Admiral 
Sir Sidney Smith sa\td Acre A final attempt to storm the town 
was repulsed and Napoleon withdrew to Egypt 
Ei Jazzar died in ibo6 his successor Suleiman ruled mildly but 
m 1814 he died and Acre became the prey of the fanatic Abdallah 
P isha He caused h s Jewish secretary to be murdered but the 
Jtw anticipating his doom and determined that his employer 
should pay dearly for his crime had secretly arranged that after 
hib own death an inventory of Abdallah s property should fall 
into the hands of the Government which had claims on the 
estates of cl Jazzar and of Suleiman The Government pressed 
its claims Abdallah lefused to pay and was besieged m Acre 
He called upon Mohammed Ah Pasha the powerful governor 
general of Egypt to mediate Moh immed Ah settled the dispute 
but Abdallah refused to discharge his claims for the arbitration 
and to hand ovei political refugees from Egypt The Egyptian 
had long feared the suit m s jealousy and Abdallah s conduct gave 
h%i an excuse for taking the offensive In Nov 1S31 he attacked 
Abdallah by land and sea Acre was stormed next May and by 
the end of July all Syria was lost to the sultan The campaigns 
waged by the Albanian satrap of Egypt against his master and 
their intirnational consequences are described elsewhere (see 
Turkey Egypt Mohammed Ali) Palestine which had wel 
corned the new ruler soon found it had exchanged King Log for 
King Stork A rising in 1834 was ruthlessly suppressed Finally 
m 1B40 the appearance of the British Austrian and Russian fleets 
off Beirut and the advance of a Turkish army from the north led 
to a general revolt in which Palestine joined Acre surrendered 
and the Egyptians hastily evacuated the whole country 
From 1840 onwards the Turkish Government gradually 
Strengthened its hold on Palestine The political power of the 
local sheikhs was greatly reduced to the unmixed advantage of 
the whole country and the increase of European interests led to 
the establishment of consulates and vice consulates of the greater 
powers in Jerusalem and m the ports The rivalry of religions 
coitmued In 1847 the dispute between Greek Orthodox and 
tMm ecclesiastics in the Church of the Nativity at Bethlehem, 
about the right to mark with a star the birthplace of Christ be 
one of the prime causes of tl^e Crimean War On Jime 
|Or 1851 oU^he occasion of the visit of a European prince the 
Was for the fet timo since the crusades borne aloft through 
of yearn k|ter the sacred area of the 


Haram esh Sherif — the mosque on the site of the temple oi 
Jerusalem — ^was for the first time thrown open to Christian vis 
itors The last 40 years of the century were marked by a remaik 
able process of colonization and settlement — 1 rench and Russian 
monastic and other establishments som semi reli lous and semi 
political German colonies followed after the imperial visit by 
more imposing official foundations fanatical or freakish American 
communities Jewish agricultural settlements — all so to speak 
nibbling at the country and each so intent upon gamin a step 
on its rivals as to be foigetful of the gathering storm In 1896 
Dr Theodor Herzl (q 0 ) issued his pioposal for the establish 
ment of a Jewish state m Palestine and in 1S9S came to the 
country to investigate its possibilities Zionism) The same 
year was marked by the picturesque visit of the German emperor 
William II (R A b M ) 

1900 - 1918 —The first si^s of danger from European nv lines 
and Turkish Panislamic ambitions became \isible early m the 
oth century when schemes for the extension of the Turkish pil 
grim railway to the Egyptian border were discussed and siirve>s 
undertaken In 1906 came the significant dispute between Great 
Britain and Turkey concerning the frontier of the Sinn distnet 
of Egypt After crossing the border at Rata south of C iza and 
at Akaba the Turks recoiled before an ultimatum and the Iron 
tier was delimited In the same year the opening of i nirrow 
gauge railway from Deraa on the Damascus hne to Hail i m 
creased the trade and prosperity of that port The \ oung Turk 
revolution of 1908 passed off quietly m Pakstme where the 
officials and small garrisons declared for the new regime and the 
population acclaimed it with less fexvour 

Immediately before the outbreak of the World War Pilestmc 
was passably prosperous Jewish colonization foreign phiJin 
thropy an increasing tourist and pilgrim traffic greatly mitigated 
the natural poverty of the country The presence oi ichtnel} 
large numbers of foreigners — few consuls tnders and profes 
sional men many missionaries and teachers and the Jewi h ind 
German colonists — ^improved the amenities of the hrger towns ind 
exercised a lestrammg effect on Turki h officiakiom In spite of 
the rivalry of foreign interests and the mixtme ol eueds ind 
races the country was spared the crude scandals of Macedonia and 
Kurdistan Education — of a sort — ^was fairl> diffused imong the 
townsfolk more especially among the Jews and i hnstnns though 
the naissionary schools too often made the Anb into a poor imita 
tion of a European or American rather th m into i good citi/en 
of the Ottoman empire Below the peaceful suriaie there wtu 
stirrings the example of Egyptian progress under British control 
helped to promote a weak but perceptible Anb nationalism only 
aiming in Palestine at some form of local autonomy Ihc Pin 
Islamic movement supported by the Turkish authorities wis a 
little stronger Arab Nationalists and Pamslamists alike witched 
Zionist activities with increasing suspicion 
The outbreak of war between the Entente and Turkey liroughi 
this quiet period to an end For over two years Palestine was 
the base of large Turkish forces which occupied Smai and made 
two major attacks on the Suez canal There were allied naval 
demonstrations on the Palestinian coast Ahmed Jemal Pasha 
governor general of Syria and commander of the Turkish fortes 
ruled the country with a rod of iron The cessation of remit 
tances proved fatal to large numbers of the Jews of the Haluka 
who died of sheer want The Zionists after enjoying Jemals 
favour incurred his suspicion and suffered much minor perse 
cution his hand was heavy on all Arabs suspected of N itionahsm 
locust plagues conscnption and the extreme corruption of the 
Turkish officers and officials bled the peasantry white The British 
counter offensive which began in the winter of 1916 and the con 
quest of Palestine are described elsewhere (sm World 
Palestine Orerations ih) The fall of Jerusalem marked it$ 
first stage The Turks and a German contingent retained most 
of Samaria and all Galilee until their final and complete 
throw in Sept 1918 The victors w|io$e b^awour wm 
orally admirable were well received by the ’InliahitaotS ff the 
comtry It had suffered much in the wt fm btit cpw 
as the war had thinned % populalfon an# fee 
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of Palestine it had had one good result — the linking up of the 
Haifa and Jerusalem railways with the Egyptian sys em and the 
construction by both combatants of a nunber of wells and 
bridges and a network of metalled roads (P Gr ) 

V POST WAR DEVELOPMENTS 

Palestine under the Ottoman Government was an intef^rai por 
tion of Syria although the Sanjaq of Jerusalem owing to its 
peculiar problems and importance was governed by a Mutasar 
ref lef erring directly to Constantinople Owing to the economic 
stagnation and financial strain which affected the whole Ottoman 
empire in consequence of the Italian (1911-1 ) and Balkan 
(191 ~ij) wars Palestine was unable to develop herself in any 
way before the outbreak of the World War Before 1910 auton 
omy in the imperial provinces extended in practice only to the 
right of making recommendations The Ottoman constitution of 
1908 had awakened new hopes and in Syria and Palestine par 
ticularly so widespread a movement began in favour of decen 
tralization that the Turkish Government thought it wise to pass 
the provisional vilayet laws of 1913 and 1914 granting real 
local government powers It is difficult to conjecture now to 
what extent a naturally intelligent people discouraged and en 
feebied by four centuries of gross misgovernment might have 
been helped by plans which were in fact cut short by the war 
and replaced by the tyranny of Jemal Pasha 

Britisli Military Occupation — ^The British occupation es 
tablished after the conquest of the country by the British 
forces under General Alienby m 1917 found a depleted popula 
tion the townspeople distressed much cultivated land untilled 
stocks of cattle and horses almost non existent orange groves 
ruined by lack of irrigation and commerce at a standstill Immed 
lately on the occupation of Jerusalem (Dec ii 1917) a mill 
tary administration was set up with military governors at Jeru 
Salem and elsewhere food was hurried up by military transport 
for the populace and merchants were permitted to import goods 
from Egypt by the military railway In accordance with Geneial 
Alienby s proclamation all existing rights in holy places weie 
respected and maintained further the income of the Muslim 
Wakfs (pious foundations) was used exclusively for the Mushm 
beneficiaries m Palestine instead of being drained away to Con 
stantmople The administration was from the outset financially 
self supporting A local police force was built up schools and 
hw courts were re opened and in April 1918 a water supply for 
Jerusalem utilizing spimgs employed for the same purpose m 
the days of Herod and Pontius Pilate was installed 

Ziomsm — On Nov 2 1917 some five weeks before Lord 
Alienby s entry into Jerusalem Lord (then Mr Arthur) Balfour 
at that time foreign secretary had made on behalf of the British 
Government the following historic declaration — 

His Majesty s Government view with favour the establishment m 
Palestine of a national home for the Jewish people and will use 
their best endeavours to facilitate the achievement of that object it 
being understood that nothing shall be done which may prejudice the 
civil and religious rights of existing non Jewish communities m 
Palestine or the rwhts and political status enjoyed by the Jews in 
any other country 

The declaration was endorsed by the principal Allied Powers 
and embodied in the Treaty of Sevres where it was provided that 
the country should be entrusted to a mandatory Power with a 
mandate to be approved by the League of Nations After the 
Balfour declaration the Zionist organization sent a commission 
subsequently constituted as a part of the Zionist executive to 
Palestine to act as a link between the British authorities and 
the Jewish population This was developed so as to take charge 
of the larger Jewish interests colonization immigration and edu 
cation in Palestine The military administration was from its in 
ception assailed with demands on the one hand for an immediate 
and practical interpretation of the Balfour declaration and on 
the other for a policy of entire negation until such time as that 
instrument should* have Been mcorporated into some sort of mau 
date formally adopted by the Powers 
Th^ British Governtuaht|3aot being m a position to issue evefi 
gefioral mstructidn^ tbe admimstrktion Jeft m a ^tukion withoiit 
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precedent more or less to its own resources was limited by the 
legal necessity of governing the country under Ottoman codes 
amphfied by enactments under military law according to the 
laws and usages of war Even so however t;7o notable and 
m the circumstances exceptional steps were taken Hebiew was 
recognized with English and Arabic as the third official language 
as mth Latin and Greek it had been in the time of Christ and 
considerable agricultural loans were advanced to land owners 
At the same time various oppressive small taxes were abolished 
The Jerusalem chamber of commerce was established and followed 
by other elsewhere The unsightly wall which had been built 
across Constantines Basilica of the Nativity in Bethlehem was 
removed Early m 19 o the Muslim Nebi Musa celebrations were 
exploited as a manifestation of Arab national sentiment against 
the Zionist Jews many of whose recent immigrants had excited 
animosi y by unwise and tactless propaganda Riots took place 
on April 4 and 5 in Jerusalem and raids were made upon Beisan 
and the British garrison at Semakh 
On July I 1920 a civil Government was established with Sir 
Herbert Samuel as the first high commissioner of Palestine But 
mutual suspicion continued and with it further incidents the 
Jerusalem riots of 19 o were succeeded next year by a semous 
outbreak in Jaffa and neighbourhood and again by disturbances 
m the capital on the fourth anniversary of the declaration^ 

A statement issued as a White Paper by Winston Churchill the 
colonial secretary whose pohey was formally and publicly accept 
ed by the Zionist organization explicitly disclaimed the intention 
either of creating a wholly Jewish Palestine or of contemplating 
the disappearance or the subordination of the Arab population 
Ian uage or culture 

The nationality to be acquired by all atizens of Palestine whether 
Jevvs or non Jews whether for purposes of internal law 01 inter 
national status would be Palestinian and nothing else But in 
Older that the Jewish community (in Palestine) should have the 
best prospect of free development it is essential that it should know 
that It is m Palestine as of right and not on sufferance That is the 
leason why it is necessary that the existence of a Jewish national 
home m Palestine should be internationally guaranteed 
The statement was rejected by the Palestine Arab delegation 
then representing the Arab cause m London partly because they 
were at the time committed to demands involving almost a re 
tractation of the mandate and partly from an instinctive reasoning 
that the policy even so enunciated might ultimately render Pales 
tine Arabs of secondary interest and importance m their own 
country A prolonged Arab strike m 1936 was accompanied by 
considerable fighting A royal commission under Lord Peel ar 
rived in Autumn and in July 1937 it recommended termmaUon of 
the mandate and the partition of Palestine into independent Jew 
ish and Arab states with a mandatory enclave of the Holy Plages 
Lord Plumer was high commissioner 1925-8 Sir John Robert 
Chancellor 19 8-31 Sir Arthur Grenfell Wauchope from 1931 
Constitution — ^Three months after the beginning of the 
I cml Government the high commissioner established a nominated 
advisory council consisting of ten British officials and ten Pales 
tinians — seven Arabs (four Mushm and three Christian) and three 
Jews Later on the promulgation of the mandate it was thought 
advisable to confer upon Palestine a more representative consti 
tution and an order in council was issued m 1922 providing for 
the creation of a legislative council consisting of the high commis 
sioner and 22 other members of whom ten were to be officials and 
12 elected The elected members were to be eight Muslims two 
Jews and two Christians A boycott on the part of the Arab pop- 
ulation rendered these and other proposals abortive Attempts to 
devise an advisory council were hkewise frustrated 
The present system of government is that ordinances are con 
sidered first by the high commissioner m executive council neixt 
after receiving the provisional af^roval of the colonial secretary 
submitted to the advisory coimcd consisting of ten senior officii 
and then pubhshed m the official gazette but do not aave m rare 
cases of special urgency become law until at least one month ^fter 
pubheabon so that interests affected may be gmea the opportunity 
the g^ctal atopsth^re and psychology^ of eyenis the 
reader is referred to #e i^ort of the comimssion of enquiry (Cmd 
t54o tgn) ^ * 
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of expressing their views This they often do with effect 

Religion — Complete liberty of religion prevails in Palestine 
In certain matters of internal organization however action has 
been taken to assist the communities A purely Muslim authority 
has been constituted for the control of Muslim religious endow 
ments (Wakfs) and for appointment of judges in the Mushm re 
Iigious courts To this authority represented by an elected council 
the Government has transferred certain wealthy endowments se 
questrated So } ears a«*o by the Turks The Orthodox patriarchate 
of Jerusalem torn by dissensions both between the patriarch and 
his Synod and with the Orthodox Arab congre ation and crippled 
by debt has seen the authority of its patriarch vindicated by a 
lommi Sion of inquiry and its economic restoration be^^un by a 
hn mcial comn ission both appointed by the government The 
Jewish community had l>ossessed no recognized ecclesiastical or 
gamzition The Government assembled m 19 1 a conference of 
leading Jews from all parts of Palestine Two joint chief rabbis 
were elected a rabbinical council was established and ofScially 
reco mzed The h> commumt} was also organized into central 
and local councils Further re ula 10ns for the organization of the 
Jewish community both religious and lay and com eying powers 
of taxition for communal purposes ha\e now been promulgated 
111 19 the French Protectorate of Latin Hoi> Places was with 
drawn by the Vatican 

Justice — The system of justice originally established by the 
mihtar> administration has been amended where necessary Brit 
ish judges under a chief justice preside over the two sections of 
the court of ippeil four district courts and two land courts All 
other jud^-es and magistrates are Palestinians drawn impartially 
from amon<T the qualified members of the three religious commu 
mties Cases of reli lous law and personal status aie still judged 
as under the Turkish regime b> the special tribunal of the several 
creeds Ottomm law amended by ordinances of the admmistra 
tion lemams the foundation of the legal system 

FINANCIAL AND ECONOMIC DEVELOPMENT 

In 19 ^ there was a budget iry deficit of tE /5 000 As a result 
ot dristie economies the position was retrieved in 19 4 and 
resulted in i suiplus of ipproximately £T 63 000 
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The rite of the tithe has since been reduced from 1 i% the 
Turkish figure to iq% thus relit\mg the agriculturist at a single 
step of one fifth of the weight of the tax Legislation is now being 
miroduted prodding for the commutation of the tithe into a fixed 
payment over a period of years and for the substitution of the old 
Turkish house and Imd (If ir^hu) tax by an urban property tax 
Palestine has hitherto had the use free of payment of the mam 
Ime of railway and ot certain other works constructed by the 
British irmy for military purposes during the war In 19 7 the 
Palestine loin of £2000000 was approved by parliament and 
rapidly covered and a Palestine currency based on the pound 
sterling with i 000 mils to the Palestinian pound introduced 
Conwnttnications — ^There are 400 m of metalled main roads 
m Palestine and 440 m of secondaiy roads serving 177 villages 
of which 175 m have been constructed or rebuilt since the estab 
lishment of the civil administration Many hundreds of miles of 
tracks connecting scattered villages and settlements are used by 
motor atod other wheeled traffic m the dry weather In 1914 there 
was only one motor car in Palestine there were m 1928 over 
«oo mcludml over 900 within the municipal area of Jerusalem 

Buhtiry railway constructed by the army across the Smai 
# * 


desert has been brought under the management of the Palestine 
Railway Department A tram service is efficiently run from E<^ypt 
to Haifa from Jafta to Jerusalem and Irom Haifa to Syria and a 
through tram and car service has recently been inaugurated by 
Constantinople to Calais Before the war postal services were 
maintained largely by separate agencies of European Powers 
telegraphs were restricted telephones unknown There are now 
frequent daily deliveries of letters 34 telegraph offices 50 public 
telephone exchan^^es and trunk lines to all parts of the country 
and Egypt answers calls m English Arabic and Hebrew at any 
hour of the day and m ht Imperial Airways Ltd opened in 19 / 
a station at Gaza and in 19 8 The Eastern Telegraph Co laid a 
cable connecting Palestine with Cyprus 
Public Health — The Department of Health with the co open 
tion of voluntary organizations notably the Rockefeller Founda 
tion has directed intensive and successful efforts against malarii 
The hospitals of the country provide i 984 beds of which 48 S art 
m British 360 in French 107 in German and 90 m Italian mission 
hospitals 668 in hospitals maintained by various Jewish orgam/a 
tions and /i m o-overnment and municipal hospitals The 
government and municipal hospitals are intended chiefly for the 
treatment of infectious diseases and in addition a mental hospital 
at Bethlehem is maintained by Government Trachoma affects 
more than 609" of the population and preventive measures art 
taken m the schools where some 64 000 children are kept under 
early treatment or medical observation while the ophthalmic 
hospital of the British Order of St John ot Jerusilcm ph>s a chief 
part m treating the complications and sequelae of the diseise 
Leprosy is gradually disappearing and there irc now onl> 5/ 
known cases 7 infant welfare centres have been estibhshccl 
laigeiy by non official bodies m ii towns and i number of vii 
lages nurses and /i midwives have qualified m the depart 
ment s training centres and i 5 nurses and 31 midwives m volim 
tary institutions Anti rabic cholera and smallpox v ic ernes lu 
prepared in the Government laboratories and qu innlme and dis 
infection of pilgrims returning from Mecca and of immigrants is 
carried out In 19 7 the death rate was 8 01 while the bnth rate 
was 5035 The infantile mortality was 01 / per i 000 births 
Education — In 19 7 there were 8^5 schools with 6/ 000 pupils 
(4 500 boys and 4 500 girls) made up as follows ->15 Covern 
ment schools (20 000 pupils 16 500 boys ^ 500 girls) ;> Mushm 
non Government schools (4 500 pupils 3 650 bov s 8^0 girls) 2 / 
Jewish schools ( 6 500 pupils 13 850 boys 12 6«)0 girJs) and 19 
Christian schools (16000 pupils 8500 boys / 500 girls) The 
estimated expenditure of the Department of Fducation for 1928 
amounted to £P 143 619 of which £P 22 /44 forms grants m aid to 
non Government schools The largest educational authority after 
the Government is the Palestine Zionist Executive the upkeep of 
whose 191 schools (i/ /oo pupils) amounts to £P 100000 
Assistance to Farmers — The £E 56 000 adv anced by the 
military administration mostly m small loans on secunf> of land 
and crops enabled peasants to buy animals and seed and m many 
ways to recover from the devastation of the war Subsequently 
a Department of Agriculture and Forests was estabhshtd which 
gives instruction in the villages and promotes the use of improved 
instruments and methods it assists the farmer in dealing with 
animal diseases and plant pests fumigates his fruit trees if af 
fected by scale and protects his cattle from imported diseases 
by quarantine and veterinary control it has also planted about 
I ooQ 000 trees and through its nurseries has facilitated plant i 
tion by others Altogether about 5000000 timber and fruit 
trees have been planted m these years m Palestine A Govern 
ment Stud Farm has been established at Acre 
Jewish agricultural settlements came into existence during the 
past half century Many were formed on uncultivated and un 
promising land which has been transformed into flourishing plan 
tations The settlers have drained swamps planted eucSyptus 
and pines cultivated vine and almond and developed the Orange 
trade of Jaffa ^ 

At the outbreak of war there were 44 setikifi&ts of S7 800 ac 
in 1928 there were about 120 covemg an area of 25000a ac 
(over 10% of the cultivable area of Palestine) and supporting a 
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population of about 5 000 Of the older settlements most were 
founded or largely assisted by Baron Edmond de Rothschild or 
the Jewish Colonization Association actino- as his agent the 
later mostly by the Zionist Organization Largely owing to the 
lifework of Eliezer Ben Yahuda a practical visionary of gemus 
Hebrew is definitely established as the vernacular as well as the 
literary language of Palestinian Jewry The revival of Hebrew 
culture found m 19 5 concrete expression in the formal opemng 
by the Earl of Balfour of the Hebrew University upon Mount 
Scopus Hardly less remarkable is the development m 18 years 
of Tel Aviv from the suburb into the rival of Jaffa with a popu 
lation of over 35 000 

Natural Resources and Industry — Before the war indus 
tries were almost non existent A few soap and oil factories at 
Nablus and elsewhere Baron Edmond de Rothschild s wine fac 
tones at Richon le Zion and Zikron Jacob and some hand indus 
tries such as the Bethlehem mother of pearl represented the 
sum of local manufacture Largely owing to Jewish enterprise 
there are now factories for silicate bricks vegetable oil flour salt 
soap cement furmture chocolates matches and textiles as well 
as smaller enterprises and despite difficult conditions an export 
trade especially with Egypt is being built up An important 
hydro electric concession has been granted to Mr Pinhas Ruten 
berg (the Palestine Electric Corporation Ltd ) for the utiiiza 
tion of the water power of the upper Jordan and its tributary the 
YarmuL Power is now being supplied by the corporation to 
Amman and power stations with oil engines have been erected for 
the supply of electricity at Tel Aviv Haifa and Tiberias Though 
Haifa has been chosen as the site of the principal harbour im 
provements are bein" carried out at Jaffa the centre of orano^e 
cul^jivation and thus of more than half the total export trade of 
the country Th potash deposits of the Dead sea constitute an 
important potential source of wealth and in 19 7 a concession 
to exploit them was granted to Major Tulioch and Mr Nore 
meysky (a Palestiman) The balance of trade shown below is 
increasingly adverse equilibrium being hitherto adjusted by im 
migration tourists and charity 


Imports Exports 


1922 

£E 5 47i 667 

£E I 070 171 

1923 

4 825 18 s 

1 143 234 
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S 266 349 
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7 338 491 

I 297 559 

1926 

£P 6 594 098 

£P I 308 342 

1927 

6 184 454 

I 899 759 


In the latter half of 19 6 and in 19 7 Palestine expenenced 
economic depression of steadily increasing gravity partly due to 
the drought for which loans were granted to Beersheba Bedouins 
but still more to the attempt to raise prematurely the municipal 
and general standard of life and with it the volume of immigration 
to cope with which Government was compelled to make ex 
tensive grants for unemployment relief works The crisis was 
most acutely felt at Tel Aviv the Labilities of which township 
exceed iP 50 000 and in the neighbouring colony of Petach 
Tikveh where owing to the objection of Jewish workers to the 
introduction of Arab orange pickers a clash occurred between 
unemployed and police All immigration therefore save for 
very carefully selected exceptions was suspended and there 
was a good deal of emigration The fall m revenue showed itself 
especially in customs and railway receipts Limited companies 
(103) have established themselves under the law of Palestine 
and So foreign companies have registered themselves locally 
Admimstration — ^The mihtary governorships were in 1919 
reduced in number from 13 to 7 and subsequently under the 
civil admimstration to four later to two district commissioner 
ships the Jerusalem Southern (exactly conterminous with the 
ancient Judea) and the Northern Distnct In 19 6 the Jerusalem 
Southern Distnct was abolished and replaced by a Southern 
District excluding the capital and its immediate neighbourhood 
henceforward reduced to a deputy distnct commissionership 
Transjordan was in 19^7 declared m closer accord with the 
mandate and hereditary emirate under H H the Emir Abdalla 
With consequent modifications in the position there of the chief 
Bntish representative The Druses were expelled from Azrak 
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m Transjordan which they were using as a base for revolt in 
Syria The headquarters of the RAP were in 19 7 transferred 
from Ramleh to Amman 

In 1927 the first municipal elections since the occupation were 
held throughout Palestine 

A severe earthquake occurred about 3 p M on July ii 1927 
of which the damage was principally felt at Nablus Ramleh 
Lydda and Salt In Palestine 1^7 persons were killed and 160 
seriously injured and in Transjordan 64 and 10 respectively 
In Jerusalem only one life was lost Little damage was done to 
historic buildings the Dome of the Rock was unaffected but the 
small dome of the Holy Sepulchre was badly cracked it has since 
been reconstructed Further shocks were felt in 19 8 

The situation in Palestine in 1936 was bad with much friction 
and even fighting between the Arabs auRl the Jews the govern 
ment also being involved On July 9 a Royal Commission was 
announced to examine under the chairmanship of Lord Peel the 
reasons for the disorders and su gest remedies (R Sto ) 

THE HOLY PLACES 

To the vast majority of Jews Muslims and Chnstians the 
rehgious associations of Palestine predominate over every other 
and at all ages have attracted pilgrims to its shnnes We need 
allude only to the centralization of Jewish ideas and aspirations 
in Jerusalem especially m the holy rock on which tradition (and 
probably textual corruption) have placed the scene of Abraham s 
sacrifice of Isaac and over which the Most Holy Place of the 
Temple stood The same associations are those of the Muslim 
whose religion has absorbed so much of Judaism The mosque of 
Omar which is built on the site of the Temple is one of the glories 
of Islam the alleged tomb of Moses and the mosque at Hebron 
over the cave of Machpelah are famous centres of Muslim pil 
grimage Chnstiamty however is responsible for the greatest 
development of the cult of holy places in Palestine 

There is no evidence that the earliest Christians were interested 
m the sites associated with the life and teaching of Jesus Christ 
These were of no special moment to them in comparison with 
the all important fact that Christ was risen It was not till 
the dear cut impress of the events of Christ s hfe had faded 
from human recollection that there arose a desire to seek the 
living among the dead The story begins with Helena mother 
of Constantine the Gieat who became filed with zeal to fix 
defimtely the spots where the great events in the birth of 
Chnstiamty had taken place and in 3 6 visited Palestine for 
that purpose Her pilgrimage as might have been expected was 
attended with complete success The True Cross was discovered 
and by excavation conducted under Constantine s auspices the 
Holy Sepulchre contrary to all expectation as Eusebius naively 
says was also found (see Jerusalem and Sepulchre T^e 
Holy) The stream of pilgrimage to the Holy Land began im 
mediately and has flowed ever since Onwards from 333 when 
an anonymous pilgrim from Bordeaux visited the holy places and 
left a succinct account of his route and of the sights he saw 
there is a continuous record of the experiences of a multitude of 
pilgnms It IS a pathetic record No site no legend is too im 
possible for the unquestioning faith of these simple minded men 
and women By comparing one record with another we can fol 
low the multiplication of holy places and sometimes can even 
see them being shifted from one spot to another as the centuries 
pass Not one of these devout souls had any shadow of suspicion 
that except natural features (such as the Mount of Olives the 
Jordan Ebal etc ) and possibly a few individual sites (such as 
Jacob s well at Shechem) there was not a single spot m the whole 
system that could show the flimsiest evidence of authenticity 
The growth and development of holy sites can best be 
illustrated by figures The account of the holy places seen in 
Palestine by the Bordeaux pilgrim in the 4th century of our era 
occupies I pages m the translation of the Palestme FilgnmP 
Text Somty and these 12 pages may be reduced to seven or 
eight as they are printed with wide margins and have many foot 
notes added On the other hand the experience^ and observa 
tions of Felix Fabn a Dominican monk who visited the country 
about 14S0 occupy in the same series 4 ^ large volumes of over 
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600 pages each The comparison is made m full realization of 
the fact that the Bordeaux record is a diy catalogue while Fabri s 
work IS enlarged by much deli htful gossip The invention of 
sites has continued to our own times In the so called Via 
Dolorosa is a cave which was opened and surveyed in 1870 It 
became closed and forgotten houses covered its entrance In 
igo6 It was reopened the houses were cleared away and a hospice 
for Greek pilgrims erected in their stead During these works 
some local archaeologists attempted to penetrate the cave but 
were expelled with curses by the labourers At last the hospice 
was finished and the cave opened for inspection A pair of stocks 
was then shown cut m the rock where none appeared in the 
plan of 1S70 a crude painting was suspended on the wall above 
blasphemously representing the Messiah confined in them 

The Franciscans were nominated custodians of the Holy Places 
by Pope Gregory IX in i 30 Certain sites have however always 
been held by the Oriental sects and since 1808 when the church 
of the Holy Sepulchre was burnt down the number of these has 
greatly increased The 19th century was disgraced m Palestine 
bv a fe\erish scramble for sacred sites m which the most dis 
honest means were employed and the ethics of Christianity for 
gotten m the stru gle to oust rival orders or sects Churches 
chapels and monasteries most of them in the worst architectural 
tiste sprang up iile mushrooms throughout the country to per 
petuate the memory of pseudo sanctuaries which were best tor 
gotten The zeal and self sacrificing devotion displayed by many 
of their inmates and their noble labours on behalf of the people 
and history of Palestine throw into yet more painful relief the 
actions and mental attitude of some of their co religionists 

The authenticity of the Holy Places was first attacked sen 
ously m the iSth century by Korte a bookseller of Altona since 
he led the %vay a steady fire of criticism has been poured upon this 
mass of invention The process of manufacture continued un 
chccl ed until the \\ oild War Even the Protestant churches are 
not exempt from blame a smill tomb near the Damascus Gate of 
Jerusalem was fixed upon by certim English enthusiasts a the 
true Holy Sepulchre an identification for which the e is nothing 
to be sud Since the World War speculations founded on a basis 
of f ilse philology and highly conjectural exegesis such as the 
belief m the identity of the Anglo Saxons with the ten lost tubes 
of Israel and in the prophetic intention of the builders of the Great 
I)ramid ha\e occupied minds that might otherwise have made 
further discovenes in the Holy Land 

TOmim SETTLEiyCEHX 

Down to the time of the Egyptian occupation the only foreigners 
permanently resident in Turkish Palestine were the members of 
V nous monastic orders and a few traders The first Protestant 
missioniries settled m Jerusalem m 1823 founded the trade 
m olive wood articles for the support of their converts In 1849 
came the first of several examples that have appeared m Palestine 
of that curious product of American rehgious life — a community 
of dupes or visionaries led by a prophet or prophetess with claims 
to divme guidance The leader in this case was one Mrs Minor 
who came to prepare the land for the expected Second Advent 
Her followers quarrelled and separated in 1853 This event is of 
importance as it had much to do with the remarkable develop 
ment of Jewish colonization of Palestine m the last 30 years of 
the 19th century Mrs Minor who was interested m the Jewish 
people was befriended by Sir Moses Montefiore after her death 
her property was placed in charge of a Jew and finally passed into 
the hands of the Mmnce Isradhte Untverselle In 1870 this body 
founded an agricultural colony foi Jews on the road from Jaffa 
to Jerusalem and called it Mikweh Israel Another visionary 
Amewcan colony the Adamsites came m 1S66 but lost heart 
ilSli departed after selling their property to a German community 
a llmtarian sect led by Messrs Hoffmann 
and Harden who established themselves in Jaffa m 1868 Un 
the Amencans^ these hardy Wurttemberg peasants have 
and their colonies at Jerusalem Haifa and 
«rfct have prospered and remam pTOpemns In 
iie retiwn of t%a of mihf^y age of the Haifa colony 


who had been temporarily deported as a military measure aitei 
the var caused the greatest satisfaction among their Lte enemies 
the Biitish officers ard officials stationed there who con latuiated 
themselves on the return of the only efficient craftsmen 111 the 
town Another American religious colony known after the founder 
as the Spaffordites was more successful if less iiumeious than 
its predecessors and some of its members have played a consider 
able part m the social and commercial life of Jerusalem 

Jewish immigration took three forms a ncultuial colonization 
under the auspices of Ziom m {q v) the influx of needy Jews 
of the haluka (dole) \\ho abused Hebrew charity and swelled 
the number of Palestinian Jews who li\ed or existed on lemit 
tances from Jewish con^^regations and philanthropists in Furopc 
and America the settlement by small numbeis of middle class 
Jews possessed of some capital who came to ii\e out thtir Ints 
in congenial surroundings By 191a there were ovei 60000 Jews 
in Palestine of whom about a fifth were settled m agncultuiil 
colomes Of the immigrants the majority came from Rus&ii 
during the anti Jewish disturbances of 1878-81 

EXPLORATION 

Before the 19th century local anarchy made exploration difii 
cult or impossible Scientific exploration as distinguished fiom 
the sometimes valuable nanatives of early pilgrims and eeular 
travelle s begins with Edward Robinson an American deigxmm 
who made a series of journeys throuo’h the country and published 
his itineraries and observations under the title of BMtcal Ri 
searches in Palestine (1841-56) Though marred by the Instines 
of his visits and the consequent superficiality of his descriptions 
of sites and by some untenable identifications his worl is at onet 
the standard and the foundation of all subsequent topognpb|cii 
work in the country He was worthily followed by 1 itus Tohler 
who m iSSo ^^d later years published volumes abounding m ixiet 
obserxation and by V Guerin whose Description ^cOi^rapktquc 
histonque et archeologique de la Pale^tme m / volumts (1868- 
80) contains a wealth of material collected in personal tnxel 
throughout Palestine 

In 1864 was founded the Palestine Fxploiation I und under the 
auspices of which an ordnance sur\ey map of the country wis 
published in 1881 aecompanitd by volumes dealing with tht 
topography orography hydrography aichacology zoology ind 
botany of the Holy Land The same society initiated the snentifn. 
exploration of the mounds of Palestine The oxarapk thus sc I was 
followed by French German and American explortis The 
Deutscher Palastina Verem founded m 18 /S earned out impor 
tant surveys and excavations Austrian explorers notably Dr L 
Selim did valuable independent work A remark ibic biblical and 
archaeological school under the control of the Doramicati order 
was founded at Jerusalem and German and American archaeo 
logical institutions educational in their purpose were also tst tb 
hshed there Valuable archaeological exploration was annually 
carried out by the directors of these schools and their pupils An 
account of some of the discoveries made by these bodies will be 
found under the Archaeology section of this article (see also 
Archaeology Palestine and Syria) while the geographical and 
archaeological explorations of Dr Alois Musii and Brunnow m 
Moab and Nabataea are refeired to under Trams Iordan ( ut also 
Moab Pftra) Useful topographical and archaeological recon 
naissances of the country on both sides of the Turco Egyptian 
border were earned out by Major S Newcombe T E Lawrence 
(qv) and C L Woolley very shortly before the World War 

(R A S M ) 

In 1918 the military governor of Jerusalem in order to preserve 
the antiquities of the district issued and enforced certain public 
orders and to organize pubhe opinion established tike Fro 
Jerusalem Society an international and non sectarian body In 
which all communities and most learned societies participated 
through their leading members The society encouraged arts and 
crafts employed a qualified architect and fwn planner tq protect 
the amenities of the old and advise on the d$v4opni^nl qf tibe 
new city and collected in subsenptwas some ;IE It vils 

dissolved m 1926 hnvin^ distributed most of jite 
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ities between the Department of Antiquities and the mumcipahty 
of Jerusalem The former was established m 19 o 2 860 histor 
ical sites have been re^^istered by it and are being inspected and 
m 1927 the Rockefeller Foundation granted to Palestine $i 000 000 
for the erection and endowment of an archaeological museum 

(R Sto ) 

BiBLiOGRi^PHy — Thomsen Systemat Btbhog f PalasUna Litera 
Uir vol 1895-1904 (Leipzig 1908) R Rohncht Bibliotheca 
geographica Falaestirae (1S90) 

Topography — E Robinson B blical Researches tn Palestine (1841) j 
and Later Researches m Palestine (1865) H B Tristiam Land oj 
Israel (1865) The Pale tine E\ploiation Fund Map and companion ' 
volumes C Baedeker Guide Book (1906) is most useful to the 
average reader G A Smith Historical Geography of the Holy Land 
V Guerin Description geographique histonque et archeolo ique de 
la Palestine (1868-80) 

Antiquities — ^Much material is available m the Quarterly Statement 
and other publications of the Palestine Exploration Fund (from 1869) 
Zeitschnft des Deutschen PalasUna Vereins (from 1878) Revue 
Bibhque (fiom 1892) Revue de I Orient Latin (from 1893) Mitteil 
ungen der vorderasiatischen Gesellschaft (from 1897) and Receuil 
d archiologie onentale (Clermont Ganneau from 1885) The explora 
tion of Sites has given rise to much literature c/ W M F Petne 
Tell el Hesy (1891) F J Bliss A Mound of Many Cities (1894) 
and F J Bliss and R A S Macahster Excavations in PcdesUne 
jSqS-iqoo (1902) The bearing of recent archaeolo ical discovery on 
the authenticity of Hebrew lecord is discussed by H Vincent Canaan 
dapris I exploration recente (1907) S R Dn\er Modern Research 
as Illustrating the Bible (1909) and many others 

Early pilgrims and geographers — P Geyer Itinera hierosolymitana 
saec tv-vin (1898) and in the publications of the Societe de lOnent 
Latin and of the Palestine Pilgrims Text Society 

Natural History — B Tristiam Natural History of the Bible 
(1867) is still useful G E Post Flora of Syria Palestine and Sinm 
A A Temple Flowers and Trees of Palestine (1930) 

PALESTINE, a city of eastern Texas USA i2omSE 
of Dallas between the Tnmty and the Neches rivers the county 
seat of Anderson county It is served by the Missouri Pacific 
and the Southern Pacific railway systems The population was 
II 039 in 19 o ( 6 5% negroes) and was ii 445 in 19^0 by the 
Fedeial census It is the trade centre of a very fertile region 
highly cultivated along the watercourses and elsewhere heavily 
timbered with hardwood and pine containing great deposits of 
lignite and many salt domes which are expected to yield oil The 
Boggy Creek Field with four producing wells is 16 m E of the 
city Seven miles W is one of the largest salt works in the United 
States pumping brine from wells 190-2 o ft deep and a hgmte 
mine is in operation in the same region The International Great 
Northern railroad has its mam shops at Palestine with a total 
annual pay roll of $3 000 000 Lumber furniture fixtures baskets 
boxes crates and mattresses are leading products A settlement 
was made and a stockade built (Ft Houston) 2 m S of Palestine 
in 1837 Palestine was laid out as the county seat m 1846 and 
was named after Palestine Arkansas the home of the first settler 
The city was chartered in 1871 Since 1909 it has had a commis 
Sion form of government 

PALESTINE, OPERATIONS IN The British cam 
paigns of 1914-18 in Palestine Egypt and Syria covered an ex 
tensive stretch of territory from the Suez Canal to Aleppo a dis 
tance by the land route of well over 500 miles This land route 
the oldest highway m the history of the civilized world along 
which the tides of thought and trade and war ha\ e flowed between 
Asia and Africa since time immemorial traverses a remarkable 
variety of soil and scenery the inhospitable desert of Sinai the 
fertile plains of Palestine flanked by the high rocky citadel of the 
Judaean hills the deep trench of the Jordan valley and finally 
the Syrian plateau with those cities of ancient tale Damascus 
and Aleppo 

The fighting was as diversified as the terrain it comprised bat 
ties m the desert and in fertile country combats in steep bleak 
hills and m a sweltering valley below sea level periods of close 
locked siege warfare and intervals of rapid movement The story 
of the successive advances of the Egyptian Expeditionary Force 
(as the British army m tfcis theatre came to he called) and of the 
gradual extension of its objective:— from the passive defence Of 
the canal ta the dehvery of the coup de grdce to the Turkish em 
pire— Mis conveniently under font main heads the Bum cnnal 


Smai Palestine Syria 

L THE PROBLEM OF THE SUEZ CANAL 

When Turkey entered the World War on the ide of the Central 
Powers at the beginning of Nov 1914 it was obvious that an 
advance from southern Palestine against the Suez canal and Egypt 
was likely to form part of the Turkish strategical programme 
largely inspired from Berlin Seizure of the canal would paralyse 
the most vital line of communication with the British Empire and 
seriously hamper the gathering of its armies Even the threat 
must immobilize considerable numbers for passive defence The 
dream of reasseitmg dominion over their former province of 
Egypt was an additional lure to the Turks 
The Turkish Advance — Between the southern frontier of 
Palestine and the Suez canal lay over loom of almost waterless 
desert It was crossed by three routes of which the northern 
near the coast through Rafah El Arish and Qatiya to El Qantara 
was the easiest and best The Turks made their mam effort on 
the centre route from El Auja by the Wadi Muksheib which 
reaches the canal about Tussum south of Ismailia but they also 
sent smaller forces by the coast road and by the southern route 
through Nekhl to Suez the most difficult of the three The Turkish 
commander in Syria Jemal Pasha directed the enterprise but 
its real brain was h s Bavarian chief of staff Col Kress von 
Kressenstem In spite of the difficulties a force of some 1 2 000 
to 1 5 000 Turks was brought within striking distance of the canal 
by the first days of Feb 1915 

The British were not unaware of the danger — though they un 
derestimated the Turkish effort — and were ready The line of 
defence which was held mainly by Indian troops lay on the 
western bank of the canal leaving the canal itself as an obstacle 
between the defenders and the enemy A territorial division (the 
42nd) and some Australian and New Zealand troops who were 
completing their training near Cairo formed the reserve War 
ships m the canal provided gun support and compensated for the 
scarcity of land artillery On the night of Feb 2-3 the Turks 
made their effort reached the canal and actually succeeded m 
pushmg three pontoons full of troops across it These were all 
killed or captuied An attack next day had no better success and 
the Turks withdrew unmolested by any serious pursuit 
This first Turkish raid though it failed proved the desert pass 
able to large bodies of troops and thus compelled the retention of 
considerable forces m Egypt for the protection of the canal It 
also showed the unsuitability of the defence on the west bank 
since this line could not prevent the attackers from reaching the 
canal and interfering with the passage of shipping No change 
was made m the system of defence however till after Lord Kitch 
eners visit in Nov 1915 For during the summer and autumn 
1915 the Gallipoli campaign was in full swing and absorbed the 

principal efforts of both Turk and 
Baton The Senussi rising in 
the western desert too occupied 
the attention of the GOC in 
Egypt Gen Sir John Maxwell 
After the evacuation of Gallipoli 
at the end of 1915 and beginning 
of 1916 Egypt contained close 
on 400000 British troops reor 
gamzing and recuperating after 
that gallant but ill starred adven 
ture For a short time there ex 
isted within Egypt three separate independent commands but 
m March 1916 all three were united under Sir Archibald Murray 
Meanwhile early m 1916 a Ime was taken up in the desert 
some S to lom to the east of the canal Many miles of entrench 
ments were dug and reveted in the shifting sand metalled roads 
constructed and pipe lihes laid For the Turk freed from concern 
for the safety of his capital, was obviously contemplating a fresh 
advance on Egypt and the canal He had m fact been busy with 
preparations ever since the repulse of his first effort 
^s system of enttenchments 'extending for some Bom. along 
practically the whole length of the cana|^ was expensive m men 
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as weii as m material This fact oric^inated the first advance of 
the Egyptian Expeditionary Force and led to the crossing of the 
Smai desert an achievement made possible by sound and thor 
ough organization and by the fine qualitv of the mounted troops 
mainly Australians and New Zealanders 

n THE SINAI DESERT 

Sir Archibald Murra} s objective was to secure control of the 
Sinai desert which he saw could be effected by an advance to El 
Arish near the Egyptian frontier A position here would bar the 
northern route across the desert and flank the more southerly 
ioutes It would also enable oifensive operations to be undertaken | 
a amst enemy forces concentratm in southern Palestine But an 
invasion of Palestine ^ as not seriously contemplated at this time 
the advance was initiatoi to safeguard Egypt and the Suez canal 
Murray estimated the force necessary at five divisions and four 
mounted brigades a much smaller force than that needed ade 
quately to garrison the defensive system along the canal More 
ovei the farther the defence was removed from Egypt the less 
chance there was of a sympathetic rising there 
British Advance on El An h -—The first step was to oc 
cupy the Qatiya oasis sm east of the canal and thus deny to the 
enemy the only district within striking distance where a sufficiency 
of water permitted the assembly of a large force The construction 
of a broad gauge railway from El Qantara towards Qativa was 
begun and lirge numbers of camels were collected to form the 
tnnsport of the force since m the soft sand of the desert wheeled 
transport was impossible For the guns special pedrails were 
constructed and teams doubled Towards the end of April 1916 
the Turks m idc a raid on the Qatiya oasis and surprised and cap 
tured some advanced posts of yeomanry The Anzac Mounted 
Dnision formed m March from Australian and New Zealand 
tioops reocciipied the area next day The object of the Turkish 
raid seems to have been to cause alarm and thus to prevent the 
further withdrawal of troops from Egypt for France which had 
been going on during the spring of 1916 
B> Jul} the advance had reached Romani at the western end 
of d scattered ‘^roup of oases extending for some 15 to om when 
a strong Turkish force entered the eastern end This force con 
sisted of the 3rd Divasion and certain other units totalling about 
iSooo men under luess *von kressenstein After a pause for 
preparation at dawn on Aug 4 it attacked the British position at 
Romani held by the 5 nd and 4 nd Divisions the Anzac Mounted 
Dnision and some yeomanry in ail about 30000 men under Lt 
Gen the Hon H A Lawrence The Turks made a deterrmned 
issault but were heavily repulsed and pursued as far as Bir el Abd 
Their losses including some 4 000 prisoners amounted to nearly 
hrlf their tot xl force They may perhaps be accounted fortunate 
to have escaped at all for intense heat and lack of water pre 
eluded the more vigorous action m pursuit which might have 
made possible the annihilation of the Turkish force 
The defeated Turks retreated to Ei Arish leaving a small de 
tachment at Bn ei Ma/ar till the middle of September when it 
was dislodged by the Anzac Mounted Division There was no 
further fighting till December The progress of the British foice 
(now under Lt Gen Sir Charles DobelD towards EI Arish was 
governed by the rate (about om a month) at which the ruiway 
and Its accompanying pipe line could be laid The water supply 
wailabic in Smu was too brickish for constant drinking by 
troops even the railway locomotives could not use it for long 
without loss of efficie ncy The Sweetwater canal which runs from 
the Nile at Cairo to the Suez canal was the source of the pipe line 
supply from large reservoirs and a great pumping station built 
at Ei Qantara it was forced through a 12 m pipe to railhead In 
19x7 this pipe line was extended up to Gaza 
Occtipatioii of Ei Armh and RafaJh — ^Early m December 
the railhead was within 20m of El ^Ansh Elaborate water and 
transport arrangements were now made to enable the advanced 
guard of the British force to capture El Arish This advanced 
guard was kmwn as the Desert Column and consisted at this time 
of the Anzac^Mounted Division and 42nd and 52nd Divisions 
under Lt Gen Sir F|,ill?> Chetwode Just as all was ready 


the enemy withdrew and El Ansh was occupied Dec 0 

The nearest Turkish force (i 600 infantry with four guns) v is 
located at Magdhaba some om south of El Ansh \ flying 
column under Gen Chauvel consisting of the Anzac Division and 
Imperial Camel Corps was at once despatched against it After 
a night march Chauvel attacked the Turks in an entrenched posi 
tion at dawn on Dec 23 By late afternoon at a cost of under 
150 casualties ne had accounted for practical^ the whole enemy 
force capturing i 300 prisoners and burying 100 dead Onl}- 00 
Turks survived the enga ement 

The only Turkish force now remaining within the Egsptnn 
frontier was a detachment of about 000 near Rafah cist 
of El Ansh This was dealt with in a similar fashion bv the 
mounted troops under Chetwode After a night match he sur 
rounded the Turkish position at dawn on Jan 9 bomt hard tight 
mg followed for the Turks were m a strong position me! put up 
a stout defence It was not till close on dxik that the position 
was assaulted The entire Turkish force was actounUd tor while 
the British casualties were under 500 These two bnliiint ittions 
cleared the Egyptian province of Smai from encmv occupition 
They were striking examples of the power of buicil> handled 
mounted troops a power the Turk was to expentnet verv thor 
oughly befoie the end of the ^^'orld War Murriv had now oh 
tamed his original objective since the possession ot R if ill md i I 
Ansh secured the safety of the Suez canal and Egvpt 
Towards the end of 1916 he had however received mstruclions 
which imposed on him a more active role than the mere d( fence 
of Egypt While this defence was still to be the m im eonsuk ra 
tion it was made clear to him that the wai eabmet e\pi tied some 
more spectacular result of the Exodus across the de ert tlim 
the negative one of giving checkmate to Turkish designs on I 
At the same time they were not prepared to givt IMurray the id 
ditional troops he asked for Indeed one of his iour dnisions the 
4 nd was early m 1917 withdrawn to Fiance k iving him onH 
three m place of the five which he held to be thi mmimiim to 
fulfil the role demanded of him He had the nucltu of i fourth 
division — the /4th — to be formed from dismounted vtominr> 
and the liquidation of the western campaign cnibkd him to add 
a second mounted division to the force on the I destine boukr 
The Situation in the early spring of 191 ^ w is this rulhi id was 
close to the Egyptian frontier at Rafa some om from ( i/i 
the British war cabinets policy for the Egyptnn the ifrt hid 
finally crystallized into instructions to Sir Archibald Muriav to 
prepare during the summer for an offensne cimpugn into Pakv 
tme m the autumn and the Turk— now dtfinilelv cm the deftn 
sive — ^had suddenly evacuated a forwird position which ht had 
prepared at Shellal and had sktichtd out a position for tht 
defence of Palestine between Gaza and Bcerskba 
The Palestine Offensive —Gaza and Beersheba some 5m 
apart are the two natural gates into Palestine from the south 
the former by reason of its commanding position on the coast 
road the latter as the last water base on the confines of the 
mountainous desert to east and south Between Gaza and Beer 
sheba in an almost direct Ime runs a senes of ridges which form 
a natural defensive position Murray saw that m order to carry 
out his instructions to prepare for an autumn ofttnsixe it was 
desirable to push his railhead forward out of the desert up to the 
cultivated plain of south Palestine The conditions of tnnsport 
would then be entirely different and camels could be largely re 
placed by wheeled transport Moreover the capture of Gaza 
would make it impossible for the Turk to hold the Gaza Beersheba 
hne as his mam defensive position 
It was decided therefore in March to ittempt the capture of 
Gaza by a coup de mam similar to those at Rafah and Magdhiba 
but on a much larger scale The difficulties of concentration^ of 
supply and of secrecy were of course much increased by the ne 
cessity to employ infantry m addition to mounted troops The 
Turks had at the time some 7 000 fighting troops m Gaa tnolha: 
7 000 at Tel esh Sheri a half way belwten Gap and Beersheba 
and a small garrison m Beersheba 
The plan was briefly for the mountrf troops to fast of 
Gaza cut the garrison s hne of retreat and hold off the imval of 
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any Turkish reinforcements from the north or east The 
Division was to assault the heights east and south of Gaza while 
the 54th Division protected the exposed right flank from the 
direction of Tel esh Sheri a 

Attacks on Gaza — ^The enterprise took place on March 26 
Unfortunately a dense sea fog came up with the dawn and caused 
a delay of two precious hours in the deployment of the infantry 
This delay which could not have been foreseen nor prevented 
was the direct cause of the loss of the battle For the Turkish 
position was strong and it was not till 5 p m that the 5^rd Divi 
sion secured the Ah el Muntar ridge which dominates Gaza from 
the east at the same time a part of the mounted troops were in 
the north eastern outskirts of the town The victory was to all 
appearances won In fact the garrison as was afterwards known 
was on the point of surrender But Turkish reinforcements from 
the north and east were already pressing on the protective screen 
of the mounted troops the horses were without water and dark 
ness was commo* on It had been agreed beforehand that the en 
terprise should be abandoned if Gaza had not fallen by dark 
The reports received did not indicate a successful issue owing to 
a breakdown of communications news of th success of the 03rd 
Division did not reach the British commander till about ii pm 
Sir Charles Dobell hesitated to involve his infantry in the intn 
cate network of cactus hedges which surrounds Gaza while Chet 
wode was a<yamst exposing his mounted troops exhausted by want 
of water to the danger of being overwhelmed by the approachm 
Turkish reinforcements The withdrawal of the mounted troops 
was ordered This exposed the right of the 53rd Division which 
had to be drawn back from the Ah el Muntar heights to gain 
touch with the left of the 54th The battle was resumed next 
mofning but the Turkish garrison had been reinforced and had 
taken heart of grace at the un xpected respite of the previous 
evening It was found impossible again to make good the All el 
Muntar ridge the key to Gaza and finally the whole force was 
withdrawn to the Wadi Ghazze 

This first battle of Gaza has been a matter of dispute and con 
jecture By many of the troops who took part it was held that 
the decision to withdraw threw away a victory already won On 
the other hand it is impossible to question that in the circum 
stances the order for retirement was justified The two hour delay 
in the morning lost the battle Other contributory causes were 
the breakdown of communications (partly due to shoitness of 
equipment) and lack of accurate maps which made it impossible 
for HQ to obtain timely information of the progress of the 
fight 

Though the enterprise had failed the force had secured a posi 
tion on the Wadi Ghazze which would enable railhead to be ad 
vanced to within a short distance of Gaza in preparation for the 
autumn campaign Murray now however received instructions 
to commence an offensive movement at once A fresh assault on 
Gaza was therefore prepared But the conditions were now very 
different the Turk had closed the gap between Gaza and Beer 
sheba by a series of works and had greatly extended and strength 
ened the defences of Gaza He had some five divisions in line and 
a considerable quantity of heavy artillery so that Gen Dobells 
force had no easy task Much hope was placed in some tanks 
which were to be used m Eastern warfare for the first time The 
attack was made in two stages of which the first on April 17 was 
designed to gain a position from which the final thrust on Gaza 
could be made It was successful But the decisive attack on 
April 19 failed with heavy loss the tanks developed mechanical 
defects in the heavy sand or were put out of action by the well 
placed Turkish guns and the weight of artillery supporting the 
British attack was insufficient to demolish the formidable defences 
of Gaza The British casualties were 7 000 

Operations before Gaza now settled into regular trench warfare 
The Sinai campaign was at an end It had fulfilled its object the 
security of Egypt and the careful and thorough orgamzation 
which had conquered the ^esert had laid a solid foundation for the 
future British successes For this Sir Archibald Murray deserves 
the greatest credit He had never been given the number of troops 
necessary f<j!r more extended successes 


III PALESTINE 

A long pause in acti\e operations followed the second battle of 
Gaza The Turks under German leadership were now gathering 
their last resources at Aleppo for an attempt to recapture Bagh 
dad They christened this force the Yiiderim ( lightning ) 
group The British General Staff decided to forestall this enter 
prise by an attack in Palestine which i^ould divert this army 
southwards from Aleppo and remove the danger to Baghdad The 
British Government also no doubt hoped by a spectacular success 
in the East to remove some of the disappointment caused to the 
public by the failure of Nivelle s offensive in France and the mill 
tary collapse of Russia Gen Sir Edmund Afienby succeeded Sir 
Archibald Murray m July 191/ with instructions to report on 
the conditions in which offensice operations could be undertaken 
against the Turkish forces on the Palestine front 

Allenbys Plan Outlined — ^Alienby based his plan on an 
appreciation made some time previously by Lt Gen Sir Philip 
Chetwode who now commanded on the Gaza front The obvious 
line of advance was by Gaza which would allow of naval co 
operation directly cover the lines of communication and present 
comparatn ely small difficulties of water supply But the defences 
of Gaza were too solid to be broken except by a slow and costly 
process of sieo^e The Turkish centre was also strong and the ap 
proach to it difficult There remained the Turkish left which 
rested about Abu Hureira some /m west of Beersheba the de 
fences here were weaker and less complete and might perhaps be 
rapidly overwhelmed This would provide an opportunity for the 
mounted troops the arm m which lay the chief superiority of the 
British force over the Turkish 

A preliminary operation was necessary to capture Beersheba 
which the Turks held by a detached force for there was not room 
to manoeuvre between Beersheba and the Turkish left moreover 
possession of the water supply at Beersheba was essential to fur 
ther operations The difficulties of capturing Beersheba and of 
placing a sufficient force within striking distance of the Turkish 
left were however serious The three principal problems to be 
solved were those of transport water supply and secrecy Until 
the Gaza Beersheba line had been passed and the cultivated plain 
of Palestine reached it was not practicable to use motor lorries 
and the force was dependent on horse transport and camels This 
limitation greatly increased the difficulties of water supply which 
was the second mam problem Its seriousness is illustrated by the 
fact that the striking force estimated as necessary for operations 
against the Turkish left required some 400 ooogal of water daily 
Of the 30 000 camels available the majority would be required 
to carry water The third great difficulty was to concentrate a 
striking force sufficient to overwhelm the garrison of Beersheba 
rapidl> and then attack the Turkish left without the Turks }ft 
coming aware and taking steps to counter or avoid the blow 

In spite of the difficulties to be overcome Gen Allenby de 
cided to attack the Turkish left He estimated the total force 
required at seven divisions and three mounted divisions with addi 
tional artillery and aeroplanes Four divisions and two mounted 
divisions were to attack the Turkish left three divisions were to 
make a subsidiary attack on Gaza and one mounted division was 
to watch the centre between these two wings which would be 
separated by some 20m during the operations 

The number of divisions was made up to the required total by 
the loth and 60th from Salonika and by the completion of the 
/5th already in process of formation Allenby formed his thjiee 
mounted divisions into the Desert Mounted Corps under Lt 
Gen Sir H Chauvel an Australian and his seven divisions into 
two corps the 20th under Lt Gen Sir Philip Chetwode and the 
2 1 St under Lt Gen Sir E Bulfin The elaborate preparations 
necessitated by the character of the forthcoming operations oc 
cupied the summer and early autumn The railway across the 
desert was doubled and arrangements were made for its rapid ex 
tension during operations ammunition and other stores were ac 
cumulated and the troops underwent special and intensive train 
mg The development of the water supply was a constant 
preoccupation 

Meanwhile Gen von Falkenhayn in^cqpmand of the Turkish 
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army at Aleppo had realised that the security of the Palestine 
front was essential to the successful prosecution of the plan for 
the recapture of Baghdad It was accordingly decided to drive 
the British back into the Smai desert before committing the Yil 
derim force to the Mesopotamian adventure All troops available 
at Aleppo (only three divisions) were ordered to south Palestine 
during September 

Both Turks and British were thus aiming to strike a blow on 
the Palestine fiont in the autumn of 1917 and each hoped to fore 
stall the other The poverty of the Turkish lines of communica 
tion decided this issue by the dela> it imposed on the southward 
movement of men and stores From Haidar Pasha the Turkish 
mam base on the Asia ic shore of the Bosporus to railhead in 
Palestine was a distance of i / 5m with a single line of rail only 
which up to Aleppo had also to serve the Mesopotamian front 
The incomplete tunnels m the Taurus and the diferences in 
gauge of the various lines necessitated five or six transhipments of 
all stores b fore they leached Palestine Scaicity of fuel and 
jealousies between the German commanders and staff and the 
Turkish officials who controlled the woikmg of the communica 
tions fui thei accentuated the difficulties Consequently the supply 
problem crippled Turkish movements throughout these campaigns 
The force from Aleppo was still m process of arrival on the Pales 
tine front when Allenby stiuck his blow 

Disposition of the Troops —During the days previous to Oct 
the date fi\ed by Allenby for the attacl on Beersheba the 
Desert Mounted Corps and the oth Corps (loth 53rd 60th /4th 
Divisions) were gradually and secretly moved across to the right 
wing from behind Gaza where they had been m training camps 
by the sea There could be no question of concealing entirely the 
preparations for a movement against Beersheba but Allenby did 
hope to persu ide the Turks th it this movement was only a feint 
and that the real main attack was against Gaza To this end the 
ist Corps (52nd 54lh and ysth Divisions) left opposite Gaza 
began on Oct 6 a heavy bombardment of the Turkish defences 
assisted by British md French warships from the sea The m 
tended deception as to the real point of attack was aided by the 
natural nervousness of the Turk of operations by sea against his 
right hank He was also aware of the great difficulties of transport 
and water supply m the country opposite his left hank which he 
believed was sufficiently safeguarded by these natural obstacles 

Tht Turkish foices it the end of Oct consisted of the 8th Army 
(six divisions) under Rress von Lressenstem holding Gaza and 
the Turkish centre and the 7th Army (three divisions) holding 
Beersheba and the Turkish left The 7th Army was not yet com 
plete one of the divisions from Aleppo being still on the lines of 
communication Falkenhayn who was to combine the action of 
t! ese two armies only arrived at Jerusalem on Nov i The ap 
protimatt hghtmg strengths of the Turkish and British forces 
were Turks 000 rites 1 500 sabres 300 guns British 95 000 
nfies 20 000 sabres 500 guns 

Allenby s plan for Oct 31 was as follows Two divisions of the 
20th Corps the doth and 74th were to attack the south western 
defences of Beersheba which lay some 4m from the town itself 
with the 53rd Division protecting the left tank of this attack The 
Aamc and Australian Mounted Divisions which had concentrated 
at El Khelasa and Bir Asiuj were to reach a position east of 
Beersheba by dawn close the Beersheba Hebron road and then 
attack and carry the town as rapidly as possible before the Turks 
could destroy the wells 

Caftwe of Beetsbeba^Dunng the night of Oct 30-31 the 
assaulting infantry and artillery moved some 8m to their posi 
tions of deployment while the mounted troops undertook a ride 
of over asm to reach a position east of Beersheba These long 
and complicated night movements were only made possible by 
careful preparation and good staff work At dawn on Oct 31 
the attack of the 20th Corps commenced A Turkish forward 
work Bbh had to be taken to allow the artillery to get 
wire cuttmg range of the mam position Bhll 1:030 was 
lita A 8 3%A II the mam assault was delivered at 1:3 n m 
^ wp spteesaful by early afternoon the British infantry were 
^ I bf fbb 1 %rjbsii south west of the town, they were 
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still however some miles from the town itself Meanwhile the 
mounted troops after closing the Hebron road had been held 
up by a Turkish strong point at Tel es Saba east of Btcr 
sheba When this was at last taken little time rem lined if the 
town was to be captured before dark Gen Chauvd accordingl> 
ordered a mounted attack at 4 p m The i th Australnn Light 
Horse Brigade char ed over the Turkish trenches and rode straight 
into the town This daring and well executed charge resulted 
m the capture of over i 100 prisoners and 10 guns and saved the 
all important wells from demolition The mfantxy had captuitd 
another 900 prisoners and the Turkish 7th Division had sufttitd 
practical annihilation While the preparations for the dccisivi 
attack on the Turkish left were being made the ist Corps 
earned out a holding attack at Gaza on the night of Nov i- 
A considerable portion of the Gaza defences vas earned and 
heavy losses caused to the Turks 

Left to themselves the Turkish commanders would now proba 
bly have retired to a fresh position while there was time 
But Falkenhayr imbued with German principles of cltfenct md 
ignorant of the qualities of the Turlish troops he led ordcied 
a counter attack with all available reserves to the north of Beer 
sheba This led to three days heavy fi htin a amst the British 
53rd Dm ion which had been sent into the hills to uird tht light 
flanl of the 20th Corps The 5ord Division held its own conse 
quently when at dawn on Nov 6 the remainder oi the oth 
Corps (loth 60th and /4th Divisions) attacked and broke through 
at Abu Hurcira the Turls had no reserves to restore the situa 
tion By nightfall Gaza was being evacuated and the whole iurk 
ish force was in full retreat 

The pursuit by Allenby s mounted troops was hampered bv 
lack of water and the Turkish rearguards weie well luneijed 
A gallant charge at Huj on Nov 8 by some squidrons of Wor 
cestershire and Warwickshire Yeomanry captured three bitterns 
of guns but no large bodies of Turks were cut oil and the suppK 
question limited the number of divisions which c< uld be used in 
the pursuit 

On Nov II the Turks took up a position to cover functiin 
Station where the railway to Jerusalem branches oft Ik mim 
line After a short pause to organize for attick Mltnii} s pur 
suing tioops attacked on Nov 13 and soon dislodge d thin cnemv 
in an action remarkable mainly for a dashing charge b> x ling ide 
of yeomanry on a strongly held hill above the village of i I 
Mughaiyir On the following day Junction St it ion w is c iplun d 
Jaffa was occupied on the i6th The capture of Junction St ition 
definitely divided the Turkish armies the /th w is kft m tin 
hills to defend Jerusalem while the 8th was in the plain to the 
north of Jaffa there was no good communication biiwctn the two 
armies south of the line Tul Ivarm Nablus 

Before Jerusalem — ^Allenby had originally intended to wait 
until the development of his communications allowed of his 
whole force being brought up before turning into the difficult bills 
towards Jeiusalem He now decided to oppose the Turkish Sth 
Army with a detachment while with the remainder of hw font 
he turned east and advanced on Jerusalem at once It was a bold 
decision since he had only three infantry and two mounted 
divisions immediately available and the supply 0! these strained 
the resources of his transport to the utmost the troops available 
had already done much hard marching and fighting littk was 
known of the hill country save that it was very difficult and that 
there was only one road fit for wheels The Anzac Mounted 
Division and the 54th Division were left to hold the Turkish 8th 
Army in the plain while the remaining three divisions advanced 
into the hills the 7Sth up the mam road the sand on its left and 
the Yeomanry Mounted Division on the left of the sand Both 
these two latter divisions were entirely dependent on pack trans 
port The intention was to pivot on the 75th when that division 
arrived within a certain distance of Jerusalem and to swing the 
left across the Jerusalem-Nablus road north of the Caty It wai 
hoped thus to compel the surrender or fithdrawal of the defend 
mg Turks and to avoid fi^tog in vicinity of tie City 

There was some hard fighting on Nov m and ft} tii fSih 
Division captured the crest of the ridge at Imb m m Ntv* 
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20 and on the 21st stormed the commanding hill of En Nabi Sam 
well the 5 nd made similar progress and the yeomanry were 
at one time within a short distance of the Nablus road But the 
British effort had shot its bolt the men were suffering much 
from cold and wet and the artillery support available was insufii 
cient against strong prepared positions The yeomanry were 
counter attacked and driven back and the S2nd and 75th could 
make no headway by Nov 4 it was evident that without fresh 
troops and a period of preparation Jerusalem could not be taken 
The difficult passes through the hills had however been secured 
and the boldness of the advance justified 

A pause now took place while the British army improved its 
communications and thus enabled the oth Corps to be brouo^ht 
up from Gaza where it had been left for convenience of supply 
It took over tne line opposite Jerusalem releasmg the troops 
which had made the first attempt to strengthen the line in the 
plain Falkenhayn during this period ordered small local counter 
attacks all along the line in the hope 0^ disorganizing Allenbys 
plans But these attacks had no effect and merely wasted the best 
remaining elements of the Turkish force 

The second attack on Jerusalem was delivered at dawn on Dec 
8 in mist and rain The brunt of the fighting fell on the 60th 
(London) Division assisted on the left by the 74th Division and 
on the right by the 531 d Division which had previously moved up 
from Beersheba along the Hebron road to within striking distance 
By the evening the Turks had decided to withdraw and the city 
surrendered next morning \llenby made an official entry on 
Dec II His brilliant campai n effectively removed all danger to 
Baghdad from the Yilderim army the whole of which had of 
necessity been used in Palestine The last reserves of Turkish 
maii power were practically exhau ted and Turkey was now in 
a far wo se plight than when Geimany had at the commence 
ment of 191 / undertaken the re establishment of her military 
prestige by driving the British out of Baghdad Falkenhayn had 
completely failed to grasp either the conditions of the theatre 
or the idiosyncrasies of Turkish troops He was replaced early 
m 1918 by Liman von Sanders 

Rising of the Arabs — ^The encouragement given by the Brit 
ish success to the Arab revolt caused an additional dram on Turk 
ish resources The Arab revolt had broken out a >ear previously 
when Hussein the Shenf of Mecca induced the Hejaz to rise 
against the Turk Jeddah and Mecca were soon captured but 
the Medina garrison held out The revolt would probably have 
ended m the re establishment of the Turks or in desultory war 
fare with little result had there not appeared a young Enghsh 
man with an understanding of the Arabs and a gift for guerrilla 
tactics As Col Lawrence he became famous He persuaded 
Feisal a son of Hussein who led the Arab forces in the field 
that the true policy lay not m assaults on the Turkish garrison 
in Medina which if successful would merely nd the Turks of an 
embarrassment but m gradually spreading the revolt northward 
up to the very gates of Damascus with propaganda as the prm 
cipal weapon and in ceaseless raiding on the long exposed Turk 
ish communications to Medina which would form a constant 
dram on the enemy s resources 

In pursuance of this pohcy Feisal with Lawrence as his ad 
viser moved his base of operations from opposite Medina first 
to Wejh and next to Akaba which Lawrence had captured by a 
dashing raid Gen Ailenby was quick to realize the service which 
the Arab rising was rendering to his operations and was always 
sympathetic to Lawrence s requests for eqmpraent or other aid 

Ailenby s next aim was obviously to secure sufficient room for 
manoeuvre in front of Jerusalem m the hills and Jaffa in the 
plain On Dec 20 and 21 the 52nd Division forced a passage of 
the river El Auja am} drove the Turks 8m north of Jaffa thus 
improving the position in the plain In the hills all preparations 
had been made for an operation to drive the Turks farther from 
Jerusalem when information was received that the Turks them 
selves were about to att^ick Reinforcements, including the ist 
Division had readied them and Falkenhayn was determined on 
an attempt |o recapture the Holy City The attack was pressed 
mth great gallantry on Dec Wt made no rmifessw <m 
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the following days the counter attack of the Bn ish oth Corps 
earned them some 5 or 6m forward and safeguarded Jeru alem 
from the north Later the eastern fiank was secured by the cap 
ture of Jericho which took place on Feb 21 Early m March 
the line was pushed still farther north both in the hills and in 
the plain by a series of small operations Thus by the spring a 
strono' hne ha,d been secured winch might have been held by a 
reduced force in the exhausted state of the Turks 

Plans for 1918 — Meanwhile the future of the Palestine cam 
paign m the general phn of the Allies for 1918 had become the 
subject of considerable discussion In view of the expected great 
German offensive m the West there was a considerable body of 
opinion amono^st those who directed the Allied strategy m favour 
of closing down as far as possible all commitments m minor thea 
tres and of concentrating on the vital Western Front all rein 
forcementb that could be spared from them It was also pointed 
out that the maintenance of lar<^e forces on the Palestine front 
entailed heav> losses in shipping — ^which was likely to prove the 
Achilles heel of the Allies — since the submarine menace was 
especially serious m the Mediterranean 

On the other hand it was believed by many that neither side 
could force an issue on the Western Front so formidably en 
trenched and that the war could be won by the elimination of 
Germany s weaker Allies They held that one more blow would 
force exhausted Turkey to sue for peace and consequently 
advocated a further offensive in Palestine This policy was even 
tually adopted Two diMsions the 3rd and 7 th Indian were 
moved from Mesopotamia to reinforce Allenbys army and all 
preparations for a fresh great offensive were being made when 
the storm broke on the Western Front The success of the Ger 
man offensive of March i caused a demand on Ailenby for all 
the troops he could spare which of course necessitated the post 
ponement of his operations During April and May two com 
plete divisions (the 5 nd and /4th) 4 additional British bat 

talions nine regiments of yeomanry and 5] heavy batteries were 
withdrawn from the Egyptian Expeffitionary Force and despatched 
to Fiance These were gradually replaced by Indian cavalry from 
Fiance and Indian units from India and the Egyptian Expedi 
tionary Force was reorganized on an Indian basis It required 
much training and organization to weld all these new and m some 
cases raw units into an effective whole but by the end of the 
summer the Egyptian Expeditionary Force was again ready to 
strike a decisive blow 

Preliminary Operations in 1918 — Meanwhile in March and 
May Ailenby had earned out two raids to the east of the Jordan 
These raids were an important part of his strategical pLn He 
had decided that his next great advance should be initiated from 
his left flank along the coastal plain where his great superiority 
m the mounted army could be exploited Therefore the more of 
the Turkish army he could draw over to the opposite flank 
east of the Jordan the easier would it be to break through on 
the coast when the time came The railway junction at Deraa 
was a vital pomt in the Turkish communications If the Turkish 
command could be persuaded by demonstrations east of the 
Jordan that a move in force up the Hejaz railway was a possi 
bihty and if Feisal s Arabs could be encouraged to attack Deraa 
and the railway where it ran down the Yarmuk valley the Turks 
would be obliged to move troops east of the Jordan With these 
objects the raids east of the Jordan were undertaken Neither 
was a complete tactical success The first raid reached the rail 
way near Amman and cut it in several places but failed to capture 
Amman before supply difficulties caused by vile weather necessi 
tated its withdrawal In the second raid the mounted troops 
reached Es Salt but the Turks could not be driven from their 
strong positions in the ^hunet Nimrin pass and the defeat of 
the left flank guard of the mounted troops with the loss of nine 
guns compelled their withdrawal from Es Salt 

But the two raids had the desired effect of seriously alarming 
the Turks for their left flank Aftf^r the second, Liman von 
Sanders who wa^ now m command had been iii<||^ced to place 
one third of his total force east of the Jordan with a correspond 
mg of Jus forcev, west of Jordan Ailenby kopt 
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alive the opposing commander s fears for this flank by maintain 
mg throughout the summer in spite of the heat a considerable 
force in the valley of the Jordan In July the German units 
operatmg with the Turks made an abortive attack on part of the 
position of the Desert hlounted Corps 

IV SYRIA 

At the end of the summer of 1918 the Turkish forces were 
distributed as follows on a front of 65m the 8th Army (five 
divisions and three German battalions) in ihe coastal plain and 
the foothills faced the British ist Corps the /th Army (four 
divisions) in the Judaean hills astride the Nablus road faced the 
British oth Corps while the 4th Army (two divisions one cav 
airy division and one composite division) in the Jordan valle> 
and cast of the Jordan was opposed to the Desert Mounted 
Corps The total fighting strength of the Turks amounted to ' 
j 000 rifles 3 500 sabres ooo guns and that of the British to 
^7000 rifles I 000 sabres 540 guns 

Gen Allenby s plan was the reverse of that of the Gaza Beer 
sheba battle then he had struck the Turkish left while persuading 
them that his reii effort was to be made along the coast a ainst 
their right now he proposed to advance along the coast while 
deceiving the lurks into thinking that their left flank was threat 
tned Steps were skilfully taken to simulate a concentration of 
troops in the Jordan valley whereas m fact only a skeleton force 
the Anzac Mounted Division and a few battalions was left there 
The real concentration was being secretly made m the coastal 
plain to which the bulk of the Desert Mounted Corps and the 60th 
Division of the oth Corps were transferred For the success 
with which this concentration was concealed from the Turks to 
the hst British superiority in the air was largely responsible 

A simple statement m figures shows how well Allenby had 
succeeded m obtaining an overwhelming superiority of force at 
the decisive point When his concentration was complete he had 
on a 15m fiont m the eoistal plim 35 000 infantry and 400 guns 
against onl> u 000 Turks with 1^0 guns and behind that mass 
of infantry were three c iva!r> divisions waiting to exploit success 
On the rem lining 4:,m of front he left only 000 infantry with 
1^0 guns t icing 4 000 Turks with jO guns The Turks were still 
unaware of his intentions or of the distribution of his force 

The September Offensive — The attack was made at 4 30 a m 
on Sept 19 The preliminary bombardment lasted only 15 mm 
md the mf mtry assault pushed at great speed and in overwhelm 
mg strength on a broid front was iapidl> successful By 
7jO AM the leading civairy division was through the enemy s 
lints Ihe orders to the mounted troops were to ride straight 
north disregarding any hostile troops thit did not directly bar 
tflir path cross b} the pisses near Megiddo into ihe Plain of 
Fsdradon and secure FI Affuie and Beisan to block the Turkish 
lines of retreat 

Ihe leading troops of the 5th Indian Cavalry Division reached 
Nazareth Liman von Sanders headquarters just 24 hours after 
their start having covered 5 m they failed only by accident to 
capture the person of the enemy commander in chief The 4th 
Cavalry Division moving farther to the east covered /om to 
Beisan m 34 hours Ihe advance was earned out with great dash 
and there were several instances of successful mounted attacks 
A regiment of the 5th Cavalry Division rode over a Turkish bat 
talion m the Plain of Fsdraelon and a brigade of the Austrahan 
Mounted Division galloped into the vilhge of Jenm occupied by 
a numerous force of Turks and Germans thus sealing one of the 
main exits from the trap in which the Turkish /th and 8th Armies 
were now caught Meanwhile the British infantry of the 21st 
Coips after breaking through the Turkish fortified system in the 
plain had wheeled to the right and driven the remnants of the 
Turkish 8th Army into the hills The 60th London Division 
(Maj Gen Shea) actually reached Tulkeram before dark on 
the xqth having fought and marched iSm over very heavy going 

During the two days following Sept 19 the 21st Corps con 
Imued to pws their pursuit while the 20th Corps also pushed 
forward along the Judaean hills to Nablus The infantry of these 
two corps thus shepherded the straggling remains of the Turkish 


/th and 8th Arrme into the hands of the mounted troops Ihe 
Royal Air Force with bombs and machine gun fire caused havoc 
amongst the bewildered Turkish transport penned m and crowded 
on narrow hill roads Only a few of the most determined Turl s 
and some of the better fed and disciplined German units managed 
to break out to the east and cross the Jordan The Germans fought 
well throughout the retreat 

Meanwhile the Turkish 4th Army had remained inactive 
Ignorant of the fate of the other armies On the nd it began a 
hurried retreat on Amman hoping thence to escape up the Heja/ 
railway to Damascus It paused at Amman till btpt ^ iwait 
mg the arrival of the Maan garrison from the south But the 4th 
Army was now not onlv too late to rescue this torce but too late 
to secure its own safet> Feisals Norihtin Arib \rm> was ai 
ready between it and Damascus and the whole countrvside was 
rising against the Turks The Arabs undtr Lawrence hid ilrcady 
contributed largely to the discomfiture of the Turks bv their raids 
on the lines of communication near Deraa which thev cut eftec 
tively from Sept 17 onwards They were thus m i position to 
delay and harass the 4th \rm> in its march north 
The Final Victory — ^The Turkish 7th 'lod Sth \rmits having 
been disposed of Allenby ordered a part of his mounted troops 
to occupy Haifa which was captured on Sept > by i most gallant 
charge of the Indian Imperial Service Bn adt Ihe rein under 
were despatched east and north east to cut off the 4th \rmy and 
to capture Damascus The 4th Cav ilr> Division was to cross the 
Jordan near Beisan and move on Deria while the Vustriiun 
Mounted Division was to make direct for Dimiscus !)> the road 
which runs from Nazareth to the west of Lik Tibuns crossing 
the Jordan at Jisr Benat \akub On Sept 5 there w is i fierce 
fight at Tell es Semakh at ihe southern end of Lake TibeiUh J'he 
4th Austrahan Light Horse Bngide charged m the duk o\ir un 
known ground and captured the vill ige after h md to h mcl lighting 
with a force composed largely of Germ ms 
The Turkish 4th Army passed Der 11 before the |th f av ilrv 
Division could head it off but under pressure from this division 
and from the Arabs it gradually dismtegr ited Tht end c imc on 
Sept 30 when the Austrahan Mounted Division which on Sept 
28 had overcome some determined opposition to its crossing of 
the Jordan succeeded m getting astride the D im isciis Bt irut ro id 
just outside the city cutting off the remuns of ihe 4tb \miy 
Damascus was occupied next di> Get t Immcdiatth ifur the 
capture of Damascus malaria and mflutn/i broke out md piictd 
a great proportion of the British mounted forces out of ittion It 
also seriously affected the very numerous Turkish prisoners 
There was now no formidable luikish force m southern Syrn 
To complete its occupation two columns adv meed The 7th 
Division left Haifa on Oct i and moved up the < oast to Beirut 
which it reached on the Sth and then on to Tripoli which was 
occupied on the i8th the 5th Cavalry Division which though less 
affected by malaria and influenza than other formations was con 
siderabiy below establishment advanced from Damascus by Homs 
(Oct 16) Hama (Oct o) to Aleppo which w is occupied on Oct 
6 The last fighting took phee north of the town on the Sth 
On the 31st an armistice was concluded Bttwttn Sept 19 and 
Oct 26 the British army had moved its front forw ird a distance 
; of 360 miles During this period the sth Ci\alr> Division had 
actually covered over 500 miles The captures included 7 000 
i Turks and nearly 4000 Germans and Austrians 3 so guns Boo 
machine guns and large quantities of transport and other roattnal 
History records few victories if any more striking md complete 
Concltisioiis — ^These campaigns of the rgyptian Expedition 
ary Force are of great strategical interest For the mihtaiy stu 
dent they will always remain classic examples of the use of 
mounted troops and of the value of mobility Conditions of war 
change and it may be that some mechanical form of transport will 
entirely replace the horse as the means by which mobility can be 
secured But the power of mobility as % strategical weapon w 
the hands of a commander who has faaowledge and the de 
termination to use it as did Gen Allenby vwlf only be enhanced 
A second strategical lesson is the advantage game«| by ft cw 
mander who can conceal his intentions from his oppotiftl In 
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both his great battles against the Turk Ailenby completely de 
ceived his adversary as to his plans and had thus secured a deci 
sive superiority before the battle was joined Only constant fore 
sight and careful preparation can effect this Air superiority is 
a factor of increasing importance in this question of concealment 
of plans and movements 

Finally the dependence of all strategy on the communications 
may be stressed The Turks added to the initial handicap which 
their long and difficult lines of communication imposed on them 
by their neglect to improve these and by the inefficiency of their 
working Falkenhayn during his command entirely failed to 
adapt hi strategy to the limitations necessitated by his means of 
transport On the British side the greatest care was devoted to de 
veloping the communications in accordance with the strategical 
plan and the supply services were thus able to cope even with such 
problems as were presented by the rapidity of the advance to 
Damascus and Aleppo 

Bibliography — Kress von Kressenstein Dte Knegsfuhrung in der 
Wuste (Oldenburg 1922) Liman von Sanders Five Years in Turkey 
U S Naval Institute Trans by C Reichmann (Annapolis 19 7) A P 
Wail The Palestine Campaign (19 8) G MacMunn and C Falls 
Military Operations Egypt and Palestine (British official history) See 
also World War Bibliography (A P W ) 

PALESTRINA, GIOVANNI PIERLUIGI DA (1526- 
1594) Italian composer was born m Palestrina (the ancient 
Praeneste) at the foot of the Sabine mountains in 1526 He 
appears m the musical publications and other documents of his 
day under all manner of designations derived fiom his birthplace 
and his baptismal names The full Latin signature is Joannes 
Petraloysius Praenestmus and the most elusive designation is 
Gianetto which has sometimes concealed the authorship of a 
first rate Palestrina madrigal 

Palestrina seems to have been at Rome from 1540 to 1544 
when he is supposed to have studied under Gaudio Mell a per 
son of doubtful identity but not to be confused with Goudimel 
On June 12 Palestrina married Lucrezia de Goris By Lucrezia 
Palestrina had four sons three of whom died after showing early 
promise in compositions published in an earlier volume of their 
father s works (Of the three Ridolfo Sylla and Angelo it is 
thought that Sylla may be a brother or cousin ) The surviving 
son Igmo IS not viewed with favour by the biographers who 
ascribe to him unworthy motives for the publication of certam 
posthumous works which his father is supposed to have wished 
suppressed 

Palestrina more than any other composers except Victona and 
Morales devoted himself whole heartedly to the service of the 
Church and aimed at the perfect harmony of musical art not only 
with the spirit of Catholic devotion but with liturgical con 
\enience in the humblest practical matters Palestrinas official 
career as a composer under papal protection began in 1551 when 
Julius III had him appointed magister cappellae and magister 
puerorum at the Cappella Giuha S Pietro in Vaticano Three 
years later Palestrina published and dedicated to Pope Julius 
his first book of masses The Mtssa Ecce sacerdos is a noble if 
long winded work and other masses in the volume show that 
Julius had chosen one of the greatest composers of his day as 
an object of his protection (The beautiful Missa Pro Defunctis 
was added to later editions ) 

In 1555 on Jan 13 Juhus appointed Palestrina a singer in the 
Sistine chapel Palestrinas friend Animuccia (qv) succeeded 
him at the church of S Giulia Palestrina enjoyed this position 
for only seven months Five weeks after Palestrina s appointment 
Julius died his successor Marcellus II reigned lor 23 days and 
was followed by Paul IV who at the end of July began setting 
his house in order by pensioning off Palestrina and two other 
married members of the Sistme choir A few months later Pales 
tnna was appointed choir master of the church of St John Lat 
eran but this did not prove to be a full compensation for the loss 
of his position in the Sisj^ine chapel 

During Palestrihas tenure of his post at St John Lateran 
which he gave up m 1558 he composed a book of Lamentations 
it e setting of the Holy Week lessons from the Lamentations 
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of Jeremiah) and a book of Magnificats for all the eight Am 
brosian tones or modes Neither of these books was published 
till long after Palestrinas death and the elaborate Magnificats 
with their numerous canonic movements in Flemish style were 
hardly known at all until their inclusion in the modern edition of 
Palestrina s complete works in score pubhshed by Breitkopf and 
Hartel Palestrinas famous Lamentations used in the Sistme 
chapel and known as his first book are really his third and last 
book being pubhshed m 1588 From the earlier period however 
comes an opusculum of enormous importance closely allied to 
the later Lamentations in its syllabic declamation its note against 
note harmony and its profoundly devout pathos This is the 
Improperia sung on Good Friday The Improperia immediately 
made a profound impression and Pope Pius IV ordered a copy 
to be made for the Sistme chapel Palestrina accordingly began 
again to compose specially for the Papal choir and in the Mtssa 
Ut Re Mt Fa Sol La we find the perfectly mature Palestrina 
style in a work constructed on the quaintest of Flemish formulas 

The first of Palestrina s four books of masses was republished 
in 1591 with the addition of a Mtssa Pro Defunctis a very beauti 
ful work in which no attempt is made to set the Dies trae and a 
Mtssa Nasce la gtoja mta 

The Mtssa Papae Marcelh appeared in 1567 as the last item in 
Palestrina s second book of masses The volume is dedicated to 
the king of Spam and m the dedication Palestrina says that 
following the advice gravtsstmorum et reltgtosissimorum homi 
num he has given his best energies to the composition of masses 
novo modorum genere Dr Knud Jeppesen in his treatise Pales 
tnna and the Dissonance (Copenhagen and Oxford 19 7) has 
pointed out exactly where the problem lay if Palestrina was not 
to reduce the whole music of the mass to note against note har 
mony or falsobordone like his Improperia and Talks s Responses 
Simple statistics show that whereas in earliei masses Palestrina 
develops his polyphony so that the voices are hardly ever singing 
the same words together in the Mtssa Papae Marcelh each clause 
of the text is heard m the highest voice or m several voices simul 
taneously before the polyphony is allowed to make the clauses 
overlap and this is a general feature of Palestrina s mature style 

Yet there was no need for Palestrina to write a work specially 
to meet this demand He had already formed the style for it 
and his reference to masses novo modorum genere applies to six 
other masses besides the Mtssa Papae Marcelh The Improperia 
had already revealed him as the greatest master of harmonic 
colour in note against note declamation this very mastery made 
him content to write most of his early madrigals in a homophomc 
style which rash cntics might deem primitive he was on the 
other hand a polyphomst to whom canonic devices were a child $ 
play the rules of which it was no trouble to follow and no sin tP 
disregard Any volume of Palestrina s works would have revealed 
to the cardinals that here was the man they needed Every vol 
ume except the earliest contained works of more than one period 
Palestnna pubhshed his works not when he wrote them but 
when he could afford to publish them as the dedication of his 
First Book of Lamentations (really his last) plaintively shows 

The third book of masses which appeared in 1770 shows at 
; least three styles It is difficult to suppose that the Mtssa Re 
pleatur os mewm can be anything but an early work it is the heav 
lest and for the most part the dullest music Palestrina ever wrote 
The materials of Mtssa Brevis the Mtssa De Perm (a quiet work 
without Gloria and Credo) the Mtssa L Homme Arme and the 
above mentioned Mtssa Ut Re Mt Fa Sol La show how futile is 
any attempt to guess the quahty of Palestrinas work from its 
theoretic or formal ongms L Homme Anne is the notorious old 
tune on which Flemish composers based puzzles and Palestnna 
bases on it an encyclopaedia of rhythmic problems Yet his result 
here and m the obviously ridiculous scheme of Ut Re Mt Fa Sol 
La IS of the quahty of the Mtssa Brevis and not far below the 
Mma Papae Marcelh itself 

In 1571 Palestnna was reappomted as choir master of St 
Peters on the death of Animuccia In is 77 com 

imssioned Palestnna and his colleague Zoilo to piffify ^ the mu 
sical text of the hturgical (or GregonanJ chant It is not surpns 
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There were at this period two con iderable kingdoms m the north 
and east of the Gan^^etic plain one Kosaia (corresponding roughly 
to modern Oudh) the other Magadha (corresponding to the dis 
tricts of Patna and part of Gaya) Magadha later swallowed up 
Kosaia The Buddha himself a native of Kosaia passed much of 
his ministry in Magadha and it has been held that the language 
of the Pall texts was based upon the contemporary dialect either 
of kosaia or of Magadha the latter view being in particular 
supported by the use of the term Magadhi or language of Ma 
gadha applied to Pali But even if original collections of the Bud 
dha s saym s were handed down m the current dialect of Kosaia 
or Magadha they may have been subsequently re edited or re 
written m some other dialect Others see the origin of the language 
of the existing texts m the dialect of some later centre of Bud 
dhist learning such as Taksasiia in the north west or Ujjeni (mod 
ern Ujjain) capital of Avanti in the west the influence of which 
has been considered by others as predominant in the formation 
of the language 

Pall m its earliest texts is a language of mixed dialectical 
forms some common to both north western and eastern dialects 
others peculiarly eastern These may be due to the influence of 
an original recension m an eastern dialect or to the general in 
fluence of the eastern vernaculars on the other Indo Aryan Ian 
guages especially during the predominance of the Mauryan em 
pire with its eastern capital Its mam characteristics are those 
of a western dialect Tradition has it that the Buddhist scrip 
tures were brought to Ceylon by Asoka s son Mahmda who had 
spent his childhood in Ujjeni In Ceylon the study and the use of 
Pall which died out m India was prosecuted by the Buddhists 
and earned thence to Burma and Siam where it still remains to 
some extent the language of literature or at least of religion 

Sounds — Pall possessed the following sounds Vowels a 
a t t u ti 6 0 Consonants stops and nasals gutturals k kh 
g gk n palitals c ch j jh n cerebrals t th d dh n dentals 
t th d dk n labials p ph b bh m Liquids r I I Semi 
vowels y v Sibilant ^ Aspirate h Undefined nasal m This 
system derived with certain modifications from that of Vedic 
Sanskrit Among the vowels Ski at au became e 0 thus con 
fused with original e 0 Skt r became a (and m some words 
t or ii) Thus the three members of the charaeteristic vowel ai 
ternations of Smskxit were reduced to two % e u 0 while that 
of r ar at was upset altogether This system was further con 
fused by the short enmg of all Sanskrit long vowels m closed 
syllibles which caused for example the loss of ail distinction 
between such pairs as Skt candrdh moon and candrah lunar 
smcc both became cando 

The Sanskrit consonants as single sounds remained m prmci 
unchanged except that all sibilants d s s were confused un 
der one form s On the other hand consonants in contact with 
each other were liable to change a stop being assimilated to a 
following stop (e f satta duddham iiom Ski sapta dugdham) 
and a continuant to a following or preceding stop (e g alko aggt 
from Skt arkdk agmk) If the assimilated consonant was a sibi 
lant the resultant group was aspirated (eg attht vaccho accht 
from Skt astt mtsah akst) Lastly all final consonants had dis 
appeared (e g ; vtjju from Skt vtdyut) 

Hotins— Its grammatical forms are clearly derived from Vedic 
Sanskrit But the process of simplification and normalization 
has proceeded much further In the declension of the noun the 
dual has disappeared leaving only two numbers singular and 
plural Among the cases the dative has almost lost its separate 
existence its place being taken by the genitive and in general 
chiefly through the action of sound change the number of cases 
with separate terminations has been greatly reduced The declen 
sion m the singular of a feminine stem in a illustrates this 
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j iPie atfeemitic stems of "^edic (m which the termination is added 


directly to the root) have been mostly replaced by thematic 
stems m which the insertion of the vowel a preserves the mdivid 
uality of both root and termination (eg ledhi Uhantt have 
been replaced by leh-Or-U leh-^Or-tiH) The middle voice is m 
process of disappearance Among the moods traces are still 
found m the oldest stratum of the subjunctive but like the im 
perative and optative it is confined to the present stem Of the 
tenses the perfect has ceased to play any part m regular coiiju 
gation while the imperfect and aonst have combined into one 
tense The use of participial phrases in place of finite verbal forms 
IS increasing 

Numerals —In general the numeral system is that of Sanskrit 
alterations in form being due to sound change rather thm to 
the introduction of any new principle 

Gender —Gender is grammatical and is divided into thiee 
categories masculine feminine and neuter — following the s>s 
tern of Sanskrit But there is already some disturb mce of the 
system The neuter of the numerals for two and thite is 
used sometimes with masculine and feminine nouns A growing 
confusion between masculine and neuter stems pusigcs the loss 
in most of the modern languages of all distinction between these 
genders 

Vocabulary — ^The vocabulary though based primarily on 
that of Vedic Sanskrit shows changes and developments of 
meaning and the admission of new words Some woids of the 
modern languages make their first recorded appcinnee m Pah 
eg kaddhah drags (replacing Skt larsati) ippeus to da> m 
Panjabi kaddhe Hindi karhe etc Later the growing influence of 
literary Sanskrit caused the inclusion of numerous new words of 
that language disguised under a Pah form 

Bibliography — E Muller Simplified Gramtnar of the Pah ian 
guage (1884) C Duroiselle Fak Grammar (ic) i) D ^ndcisen 
Pah Reader (1910) W Geiger Pah Littratur und Sprache (1916 
bibl) R C Childers Diclionarv of the Pih Lmi,my (iS75> 
Mrs Rhvs Davids and W Stede Fait Duitamm 

V Trenckner D Andersen H Smith Cnttcal Pah DicUomtrv (1)4 
onwards) On the origin A B Keith Pali m Indmn Ilutorml 
Quarterly 1 3 (1925 bibliography) (R L T) 

LITERATURE 

The canonical texts of the literature of Pah are divided into 
three collections called Pttakas t e baskets This figure of speech 
refers not to a crate in which things can be stored but to the bas 
kets used in India in excavations as a means of h mdmg on the 
earth from one worker to another hence to a tradtfmn The first 
Pttaka contains the Vinaya — that is Rules of the Order the sec 
ond the Suttas giving the doctrine and the third the Abhd 
hamma analytical exercises in the psyehoiogicai systtui on which 
the doctrine is based These have now all m imly through the 
work of the Pah Text Society been published in Pah 
The Vtnaya was edited in 5 vols by H Oidenberg and the more 
important parts of it have been translated into English by Mrs 
Rhys Davids and Oidenberg m their ftmya Texts 
The Sutta PUaha consists of five Ntkayas (collections) four 
pnncipal and one supplementary The four principal ones have 
been published for the Pah Text Society and nearly all have been 
translated into English These four Ntkayas x6 vols in all are 
the mam authorities for the doctrines of early Buddhism The 
fifth Ntkaya is a miscellaneous collection of treatises mostly very 
short on a variety of subjects It contains lyrical and balad 
poetry specimens of early exegesis and commentary lives of the 
saints collections of edifying anecdotes and of the now well 
: knowm Jatakas or Birth Stones This had by 1927 been edited 
for the Pah Text Society m 16 vols by various scholars 
Of the seven treatises contained in the AbktdJmmma Fitaha al 
: had by 1923 been published by the Pah Text Society and Bbree 
had been translated by Mrs Rhys Davids Mr S Z Aunf and 
Dr B C Law A description of the contents of tliese boote m the 
canon is given in Rhys Davids Amencm Lseiwes pp 44**86 
As yet but httle progress has bee| made in the Mstonai 
cnticism of these books Out of the ap wortt conltwcd in te 
three Pttakas only one claims to have m author Tte we » the 
, Katfm Vatthu ascribed to Tissa the son of m 
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identical with Upac^upta the teacher of Asoka who presided 
over the third council held under Asoka It is the fifth book of 
the third Fttaka All the rest of the canonical works grew up in 
the schools of the Order and most of them appear to contain 
documents or passages of different dates In the introduction to 
his edition of the Ytnaya Oldenberg has shown that there are at 
least three strata m the existing presentation of the Rules of the 
Order the oldest portions going back probably to the time of the 
Buddha himself It seems probable that the Vinaya and the four 
Ntkayas were put substantially into the shape in which we now 
have them before the council at Vesali loo years after the 
Buddha s death that alterations and additions were made in them 
and most of the five Ntkayas and the Ahhtdhamrm books com 
pleted at various times down to the third council under Asoka 
and that the canon was then considered closed No evidence has 
yet been found of any alterations made after that time m Ceylon 
but there were probably before that time m India other books 
now lost and other recensions of some of the above 

Of classical Pah in northern India subsequent to the canon 
there is but little evidence Three works only have survived 
These are the Mtltnda panha the NetU Pakarana and the 
Petakopadesa The first belongs to the north west the others to 
the centre of India and all three may be dated vaguely in the ist 
or 2nd centuries a d They are the sole survivors of what must 
have been a vast and varied literature Prof Takakusu has shown 
the possibility of several complete books belonging to it being still 
extant in Chinese translations and we may yet hope to recover 
original fragments m central Asia Tibet or Nepal 

At p 66 of the Gandha Vamsa a modern catalogue of Pali 
books and authors written in Pah there is given a list of ten 
lutkors who wrote Pali books in India probably southern India 
We may conclude that these books are still extant in Burma 
where the catalogue was drawn up Three only of these ten 
authors are otherwise known The first is Dhammapala who 
wrote in Kancipura the modern Conjevaram m south India m 
the 5th century of our era His principal work is a series of com 
mentanes on five of the lyrical anthologies included in the miscel 
laneous Ntkaya Four of these have been published by the Pah 
Text Society and E Hardy has discussed in the Z D M G (1897) 
pp 105-127 all that IS known about him Dhammapala wrote 
also a commentary on the Netti mentioned above The second is 
Buddhadatta of the same date author of prose and metrical 
comments on Vinaya and Abhidhamma edited by A P Buddha 
datta for the Pah Text Society The third is Buddhaghosa who 
wrote the comprehensive treatise Vtsuddhi Magga translated as 
The Path of Punty by P Maung Tin for the Pah Text Society 
and recast in Pah much of the Pitaka Commentary preserved in 
Ceylon in Sinhalese 

The whole of these Pah books composed m India have been lost 
there They have been preserved for us by the unbroken succes 
Sion of Pah scholars in Ceylon and Burma These scholars (most 
of them members of the Buddhist Order) not only copied and 
recopied the Indian Pah books but wrote a very large number 
themselves We are thus beginning to know something of the his 
tory of this literature Two departments have been subjected to 
critical study the Ceylon chronicles by Prof W Geiger in his 
Mahavamsa and Dipavamsa and the earlier grammatical works 
by Prof 0 Franke m two articles in the Jourtial of the Pah Text 
Society for 1903 and m his Geschchte and Kntik der eim 
heimischen Pah Grammatik Dr Forchhammer m his Jardine Pnze 
Essay and Dr Mabel Bode in her Pah Literature m Burma have 
collected many details as to the Pah literature in Burma and Dr 
G P Maialasekera has done the same for that in Ceylon in his 
Pali Literature in Ceylon 

The result of these investigations show that in Ceylon from the 
3rd century b c onwards there has been a continuous succession 
of teachers and scholars Many of them lived in the various 
viharas or residences situate throughout the island hut the main 
centre of intellectual effort down to the 8th century was the 
Majia Vihara the Great Minster at Anuradhapura This was 
in fact a gr^at university Authors refer m the prefaces to their 
books to the Great Minster as the source bf their knowledge 
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And to it students flocked from all parts of India The most 
famous of these was Buddhaghosa from Behar in north India 
who studied at the Minster in the 5th century ad and wrote 
there all his well known works Several of these out of about 20 
still extant have been and are being edited for the Pali Text 
Society About a century before this the Dipavamsa or Island 
Chronicle had been composed m Pali verse apparently the work 
of a beginner in Pah composition This was followed in about a 
century by Mahanamas Mahavamsa a more elegant recast of 
the Dipavamsa No work written in Pali in Ceylon at a date older 
than the former has yet been discovered It would seem that up 
to the 4th century of our era the Sinhalese had written exclusively 
m their own tongue that is to say that for six centuries they had 
studied and understood Pah as a dead ig,nguage without usmg it 
as a means of literary expression In Burma on the other hand 
where Pali was probably introduced from Ceylon no writings m 
Pah can be dated before the nth century of our era Of the his 
tory of Pall in Siam very httie is known There have been good 
Pall scholars there since late mediaeval times A very excellent 
edition of the 27 canonical books and the principal commentari s 
has been recently printed there and there exist in our European 
hbraries a number of Pah mss written in Siam 

It would be too early to attempt any estimate of the value of 
this secondary Pah literature Only a few volumes out of several 
hundreds known to be extant in ms have yet been pubhshed But 
the department of the chronicles the only one so far at all ade 
quately treated has thrown so much light on many points of the 
history of India that we may reasonably expect results equally 
valuable from the publication and study of the remainder The 
works on religion and philosophy especially will be of as much 
service for the history of ideas in these later periods as the pub 
hcation of the canonical books has already been for the earlier 
period to which they refer The Pah books written m Ceylon 
Burma and Siam will be our best and oldest and in many respects 
our only authorities for the sociology and politics the literature 
and the religion of their respective countries 
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(TWRD CAFRD) 

PALIMPSEST The custom of removing wnting from an 
inscribed surface and thus preparing that surface to receive 
another text is an old one The term palimpsest (from Gr 
again and \f/koo I scrape) is used by Catullus and Cicero refer 
ring respectively to papyrus (?) and waxen tablets and by 
Plutarch who tells of Plato comparing Dionysius to a 
TraXiixi/rjarov as bis tyrant nature being BmeKTkvros showed 
hke imperfectly erased writing The reference here is clearly to 
washing writing off papyrus can only at first have 

been applied to mss of a material strong enough to bear actual 
scraping or rubbing as at first to waxen tablets and vellum 
boo^ There are still some tablets surviving with traces of earlier 
writing under a fresh layer of wax Papyrus could jw t be scraped 
or rubbed^ writing was sponged from it This could not be very 
cleanly done so the miiterial was onlprt used for unimportant 
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documents Emlier wo ting is seldom detected m extant papyri 
no doubt because of the abundant suppl} of that material 

In the early period of palimpsests vellum mss were washed not 
scraped In course of time eg by almosphenc action the ongi 
nal writing would partly reappear thus many capital and uncial 
palimpsests have been successfully deciphered In the later middle 
ages vellum surface was scraped away the reading of the later 
examples is therefore often impossible Besides actual rasure 
there were various recipes foi effacing writing eg to soften the 
surface with milk and meal and then to rub with pumice To 
bring out the original writing various chemical reagents have been 
tried The old method of smearing with tincture of gall ultimately 
rendered the text illegible Of modern reagents the most harmless 
appears to be hydiosulphate of ammonia but this also needs 
caution 

The custom of re using % eilum mss arose primarily fiom dearth 
of material In the case of Greel mss so great was the consump 
tion of old codices that a synodal deciee (ad 691) forbade the 
destruction of intact mss oi the Scriptures or the church Fatheis 
Ihc dccimt of the \ eilum trade on the introduction of paper inten 
sihed the scarcity Vast destruction of the broad quartos of the 
early ctnluiies of our era took place after the fall of the Roman 
empiie so the most valuable Latin palimpsests are found m vol 
umes remade from the 7th to the 9th centuries No entire work 
has been found m the ougmal text of a palimpsest but portions 
of many wori s were used to form a volume This proves that 
scribes made use of any suitable material a\ ailabie 
An enumeration of the different palimpsests of value is not here 
possible (see Wattenbach Schnftweson 3rd ed pp 299-317) 
but a few may be mentioned of which facsimiles are accessible 
The ms in the Bibiiotheque Nationale Pans known as the Codex 
Ephratmi containing portions of the 0 and N testaments m Gr 
Sth eeniur>) is coxered with works of Ephraem Syrus m a 
hand of the 1 th century (ed Tischendort 1843 ^^45) Among 
the Syriac mss from the Nitrun desert in Egypt now in the 
British Museum some import int texts have been lecovered A 
\olumc containing a woik of Severus of Antioch of the 9th century 
lb wniten on pihmpsest leaves taken from mss of the Iliad and 
the Gospel of St Luke both of the 6th century (Cat Anc Mss 
vol i pis 9 10) and the Clements of Euclid of the 7ih or 8tb cen 
tury To the same collect ion belongs the double palimpsest in 
which a text of St John Chrysostom m Synac of the 9th or loth 
century covers a Latin grammatical treatise of the 6th century 
which m Its turn has displaced the Latin annals (5th century) of 
Graniu^i Licinianus For Latin palimpsests also Si e the Fxempla of 
Zangemeister and Wattenbach By using skill and judgment 
photogiaphy may be often made a useful agent in the decipher 
nfent of obscure palimpsest texts 
PALINDROME, a verse or sentence which runs the same 
when read either backwards or forwards Such is the verse — 
Roma tihi subito motxbus ibit amor 
Some have refined upon the palindrome and composed verses each 
word of which 15 the same read backwards as forwards for 
instance that of Camden ~ 

Odo tenet mulum madiddm mappam tenet Anna 
Anna tenet mappam madidam mulum tenet Odo 

The following is still more complicated as it can be read m 
four ways^upwards and downwards as well as backwards and 
forwards — 

$ A X 0 R 
A R E X 0 
X E N E X 
OPERA 
R 0 X A $ 

Palingenesis, a term used m philosophy theology and 
fGr again, jGvmm becoming 

STOy ft imekm m m broadeift the theory (e g , of the 
htmw does die With thr body but 
^ ^ » ft# ft fs thm the equfftatet of 

/ yio appies it to Mk dddftino 


that the will does not die but manifests itself afresh m new individ 
uals He thus repudiates the primitive metempsychosis doctrine 
which maintains the rein arnation of the particular soul The word 
palingenesis 01 rather palingenesia may be traced back to the 
Stoics who used the term for the continual re creation of the 
universe by the Demiurgus (Creator) after its absorption into him 
self Similarly Philo speaks of Noah and Ins sons as leaders of a 
renovation or re birth of the earth Josephus uses the term 
of the national restoration of the Jews Plutarch of the transmi 
gration of souls and Cicero of his own return from exile In the 
New Testament the properly theological sense of spiritual regen 
eration is found though the word itself occurs only twice ind it 
is used by the church Fathers e g for the rite of baptism or for 
the state of repentance In modern biolog> pahngenesis has been 
used for the exact reproduction of ancestral features by inherit 
ance as opposed to kenogenesis (Gr Kaivos new) m winch 
the inherited characteristics are modified by environment 
PALISSY, BERNARD (1510-1589) French potter (see 
Ceramics) is said to have been born about 1510 either at Saintes 
or Agen and died in Pans in 1589 It has been stated on m 
sufiicient authority that his father was a glass painter and that 
he served as his father s apprentice He tells us that he was ap 
prenticed to a glass painter and that he also acquired the elements 
of land surveying At the end of his apprenticeship he became a 
travelling workman acquiring knowledge in many parts of 
France and the Low Countries perhaps even in the Rhine 
Pro\mces of Germany and in Italy 
About 15^9 he settled at Saintes At this time he was shown a 
white enamelled cup which so pleased him that he determined — to 
use his own expressive phrase like a man who gropes in the 
daik — to discover the secrets of its manufacture Most wr^ers 
have supposed that this cup was a piece of the enamelled majolica 
of Italy but it is more likely that it was a specimen of Chinese 
poicelam then one of the wondeis of the European world First 
Palissy mastered the rudiments of peasant potler> Other equip 
ment he had none except such information as he presumably had 
acquired of the manufacture of European tm enamelled pottery 
For nearly 16 years Palissy laboured on through a succession of 
utter failures At times he ind his family were reduced to povtrl> 
he burned his furniture and even it is said the floor boards of 
his house to feed his furnaces All these struggles and failures 
are recorded by Palissy m his simple and interesting autobi 
ography Ihe tragedy is that Palissy not only failed to discovei 
the secret of Chinese porcelain but that when he did succeed m 
making the special type of pottery that will always be associated 
with his name it should have been inferior technically to the 
contemporary productions of Spam and Italy His first successes 
can only have been a superior kind of peasant pottery * deco 
rated with modelled or applied reliefs coloured naturalistically 
with glazes and enamels These works had already attracted at 
tention when in 1548 the constable de Montmorency was sent 
into the Samtonge to suppress the revolution there Montmorency 
protected the potter and found him employment m decorating 
with his glazed terra cottas the chateau d Ecouen This patronage 
brought Palissy into fame at the French court His workshops 
and kilns were destroyed but he was saved and appointed in 
ventor of rustic pottery to the king and the queen mother about 
1563 under royal protection he was allowed to establish a pot 
texy works m Pans near the palace of the Louvre For about 25 
years Pahssy lived and worked m Pans as a personal favourite 
of Catherine de Medici, and of her sons 
His productions passed through many phases He made a large 
number of dishes and plaques ornamented with scriptural hr 
mythological subjects m relief and also reproductions of the 
pewter dishes and ewem of Francois Bnot and other metal workers 
of the penod During this period he gave public lectures on 
natural history His ideas of springs and underground waters Were 
far in advance of the general knowledge of his time He was one 
of the first to enunciate tfte correct thetiry ef fossils 
The dose of Palish s hfe we.s m keei^g with his afetivi 
ftrirmy youth Ih the ‘fafeatfcal oftttute rf t$m he^Wii tiiown 
mto the ftastf le Hfe to death wh# 
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years of age but he died m one of the dungeons of the Bastille 
in 1589 

Palissy s Pottery — ^The technique of his various wares shows 
their derivation from the ordinary peasant pottery of the penod 
though Palissy s productions are vastly superior to anything of 
their kind previously made m Europe It appears almost certain 
that he never used the potter s wheel as all his best known pieces 
have evidently been pressed into a mould and then finished by 
modelling or by the application of ornament moulded m relief 
His most characteristic productions are the large plates ewers 
oval dishes and vases to which he applied realistic fi ures of 
reptiles fish shells plants and other objects Casts from these 
were fixed on to a metal dish or vase of the shape required and 
a fresh cast of the whole formed a mould from which Pahssy 
could reproduce many copies The various parts were painted in 
realistic colours of vanous shades of blue from mdigo to ultra 
marine some rather vivid greens several tints of browns and 
greys and more rarely yellow The authentic Palissy produc 
tions excel m the sharpness of their modelling in a perfect neat 
ness of manufacture and m the subdued richness of their general 
tone of colour The marbled colours on the backs of the dishe m 
Pahssy s work is soft and well fused in the imitations it is 
generally dry even harsh and uneven 

Another class of debigns used by Palissy were plates ta e and 
the like with geometncal patterns moulded m relief and pierced 
through forming open network A few enamelled earthenware 
statuettes have been attributed to him but it is doubtful whether 
he ever worked in the round His productions have always been 
highly valued and m the 17th century attempts were made 
both at Delft and Lambeth to adapt his rustic dishes with the 
ieli«fs of animals and human figures These imitations are very 
blunt in modelling' and coarsely painted They are generally 
marked on the back in blue with initials and a date — showing 
them to be honest adaptations to a different medium not attempts 
at forgery Between 1840 and 18 /O copies of Pahssy s Bestxole 
dishes were made with great skill and success by Avisseau of 
Tours and afterwards by Pull of Pans The well known potter 
Barbizet who set out to make Palissys foi th*^ million flooded 
France with rude copies that should never have deceived anyone 

The best collections of Palissy s ware are those in the museums 
of the Louvre the Hotel Cluny and Sevres and in England those 
m the Victoria and Albert museum the British Museum and the 
Wallace Collection 

Pahssy wrote with vigour and simplicity on a great variety 
of subjects such as agriculture natural philosophy religion and 
especially m his L Art de terre where he gives an account of his 
processes and how he discovered them 

See Delecluze B Palmy (1838) Many at Pottery (1850 pp 
31 seq ) A Dumesml B Pahssy le potter de terre (1851) Morley 
Life of Pahssy (1S55) Enjubault LArt ciramique de B Pahssy 
(1858) H Delange Monographie de I oeuvre de B Pahssy (1862) 

A Tamtuner Terres imaztlees de Pahssy (1S63) Audiat Mtude sur 
la vie de B Pahssy (1868) For Pahssy as a Huguenot see 
Rossignol Des Protestantes tUustres No iv (1^61) The best Enghsh 
account of Pahssy as a potter is that given by M L Solon in his 
History and Description of the Old French Faience (1903) 

PALITANA, a native state of India in the Western India 
States agency of the Bombay presidency Area 290 sq m pop 
(1931) 62 150 The chief is a Gohel Rajput with the title of 
Thakur Sahib Tribute jomtly to the gaekwar of Baroda and the 
nawab of Junagarh i^oo The state is noted for its horses and 
horse breeding The chief products are gram sugar and cotton 
The capital of the state is Pahtana (pop 13 343) on the Bhau 
nagar railway Above the town to the west rises the hiU of 
Satrunia sacred to the Jams On this hill ah the pecuharities of 
Jam architecture are found m a marked degree Some of the 
temples are as old as the xith century The haU is visited by 
crowds of pilgrims every year 

PALK STRAITS, the channel lying bcstween the mainland 
of India and the xsland^of Ceylon It is named after Robert 
Palk governor of Madras (i7S5-t7%) The straits he north 
ctf the Ime of reefs called Adames Rrmtge while the CJulf of 
Manaat lies south t 4 1 
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PALLAj Pala or Imfala a red South African antelope of 
the size of a fallow deer characterized by the large black lyrate 
horns of the bucks and the presence in both sexes of glands on 
the back of the hind feet bearing a tuft of black hairs On the 
east side the palla (Aepyceros melampus) ranges as far north as 
the Southern Sudan m Angola it is replaced by a species (Ae 
petersi) with a black blaze down the face Pallas associate m 
large herds in the neighbourhood of water (See Antelope ) 

PALLADIAN, a term applied to any architecture of a 
rather heavily classic type making a gieat use of the orders and 
generally following the giandiose manner of the work of Andrea 
Palladio (1518-80) especially applied to the later phase of the 
Enghsh Renaissance introduced into England by Imgo Jones 

A Palladian window or Palladian motive is a combination of 
three openings in which the central on^ is crowned by an arch 
resting on entablatures which cap the smaller side openings and 
are supported on columns between the openings and pilasters 
at the sides This motive is so called because it was fiist used 
on a large scale m Palladios basilica at Vicenza (1549-1614) 

PALLADIO5 ANDREA (1518-1580) Italian architect was 
bom m Vicenza on Nov 30 1518 His patron Count Trissmo 
took him to study architecture in Rome In 1547 he letuined to 
Vicenza where he designed many fine buildmgs — among the chief 
being the Palazzo della Ragione and the Barbarano Porti and 
Chieregati palaces Most of these buildings which Palladio de 
signed to be executed in stone were mainly built of brick covered 
with stucco and are now m a very dilapidated condition Pope 
Paul III called him to Rome to report upon the state of St 
Peters In Vemce Palladio built many stately churches S Giorgio 
Maggiore the Capuchin church and some large palaces on the 
Grand canal His last great work was the Teatro Olimpico at 
Vicenza fimshed by his pupil and fellow citizen Scamozzi 

Palladio also designed many country villas in northern Italy 
The villa of Capra is perhaps the finest of these and has fre 
quently been imitated Palladio was a great student of classical 
literature and published m 1575 an edition of Caesars Commen 
tanes with notes His I qmttro lihn dell archtteUzira first pub 
lished at Vemce m 1570 has been translated into every European 
lanc^uage The original edition is a small folio richly illustrated 
with well executed woodcuts of plans elevations and details of 
buildings An edition with notes was published m England by 
Imgo Jones The classical style adopted and partially invented 
by Palladio expressed a revolt against the extreme licence both 
of composition and ornament into which the architecture of his 
time had fallen His drawings of ancient buildings are now of 
great value as in many cases the buildings have ceased to exist 
Montanan Vita di Andrea Palladio (1749) Rigato Osservaziom 
sopra Andrea Palladio (1811) Magrnu Memone mtorno la vita^i 
Andrea Palladio (1845) Mihzia Memone degk architeUi n 35-54 
(1781) Symonds Renaissance in Italy — Fine Arts pp 94-99 Zanella 
Vita dt Andrea Palladio (Milan 1880) Banchella Vita di Andrea 
Palladio (Lonigo 1880) B F Fletcher A Palladio hm hfe and 
works (1902) 

PALLADIUM, an image of Pallas (Atliena) ©specially an 
archaic wooden image preserved m the citadel of Troy as a 
pledge of the safety of the city It was said that Zeus threw it 
down from heaven when Ilus was founding the aty of Ihum 
and that Odysseus and Diomedes earned it off from the temple 
of Athena thus making the capture of Troy possible Many 
cities m Greece and Italy claimed to possess the genuine Trojan 
Palladium but especially it was identified with one of the holy 
objects kept m the penus or inner shnne of Vesta at Rome Its 
i theft IS a common subject m Greek art^ especiaEy of the early 
time 

I PALLADIUM IS a metal always present to some extent m 
I platinum ores which sometimes consist akpost wholly of this 
metal it is occasionally but rarely found in small amounts in 
i osmindium and sometimes occurs in smaE quantities combined 
! wtth gold m the Mountons (Sytnbol Pd atomic number 
46 atomic weight 1:067) It m also present m appreciably 
amount m most mckel ore% fe:eneraJly associated 'n^tb a smaHer 
amount of platmiim a#d m the Mond^procees of mck^ extraction 
tite (after ms^ jforfced up for platoum 
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metals so that considerable quantities of both palladium and 
platinum are obtained from this source Palladium was first 
isolated by Wollaston m 180 who instead of publishing his 
discovery in the usual way p aced a small amount on sale in Lon 
don as a new metal nammo^ it palladium after the recently dis 
covered planet Pallas An English chemist Chene\ix examined 
the substance and concluded that it was merely a platinum 
amalgam The matter was cleared up when Wollaston disclosed 
the source of the metal m a paper m which he also announced the 
discovery of rhodium {Phil Tram 1804 4 S 1805 316) 

Palladium is readily obtained in the pure state by several 
methods It alone of the platinum metals forms an insoluble 
cyanide in ordinary treatment after most of the osmium 
indium and ruthenium have been removed the solution contain 
mg platinum palladium and rhodium is neutralized and precipi 
tited with mercuric cyanide (alkilme c>anides are not so suitable 
as soluble double cyanides aie formed) palladium cyanide 
Pd(CN) being precipitated which on simple ignition yields 
pure palladium Another method of separating palladium is to 
add to a nearl> neutral solution a large excess of ammonia To 
the clear solution hydrochloric acid is added in excess when spar 
mgly soluble palladosammine chloride Pd(NH ) Cl is slowly 
precipitated which on ignition es pure spon y palladium Pal 
ladium IS a whitish metal very similar m appearance to platinum 
it IS malleable and ductile and has a specific gravity of about 1 1 5 
It melts more readily than any other of the platinum metals 
fusing at T ‘^49 C and being easily \oIatihzed m an electric fur 
iiace Palladium sponge is produced b> ignition either of the 
cyanide 01 palladosammine chloride or aramomum palladium chlo 
nde (NH ) PdCi palladium black is obtained by reduction of any 
of its salts in solution by formic acid A stable black colloidal 
solution of palladium is produced by reducing with hydrazine 
hydrate a solution of pilladous chloride m the presence of a pro 
tecUve colloid or in a less stable colloidal solution by passing an 
arc between palladium terminals under water contamm<y a trace 
of caustic soda Palladium differs from other platinum metals m 
being readily soluble in strong nitric acid especially when this 
contims lower oxides of nitrogen In the finely divided state of 
palladium black it is soluble even m hydrochloric acid It is 
readily attacked by fusion with caustic alkalis and when heated 
m a current of air or oxvgen is said to form the lowest oxide 
I dO It IS attacked by fluorine at the ordinary temperature and 
at i dull red heat by chlorine on heating it combines directly 
with sulphur 

A very remarkable property of palladium is its powei of ab 
sorbing hydrogen Graham showed that a palladium wire at a 
dull red he it wis capable of absorbing 935 times its volume of 
h/drogen thereby increasing m length by i 6% or m bulk by just 
over 4% Another expeiiment gave an increase m bulk of nearly 
10% The maximum amount of hydrogen absorbable by palladium 
is roughly lepresented by the formula Pd H and it was at one 
time supposed that a dehmte compound was formed This how 
ever has now been completely disproved chiefly by the work of 
Silverts and his co workers (1911) who have shown that the 
amount of hydrogen absorbed is a function of both temperature 
and pressure and that above 13S C the amount of hydrogen ab 
sorbed is a constant agreeing closely with the formula 
(r» temperature P«pressure) Hence the composition of the 
substance is variable and it cannot be a true compound This 
property of palladium is shared but to a much smaller extent by 
other allied metals e g the platinum group nickel iron copper 
and tantalum and it 1$ on this property that the catalytic reduc 
tion by hydrogen of many substances depends for the hydrogen 
molecule Ha appears to be dissociated into two atoms when m 
this condition and thus becomes enormously more reactive (see 
Ca'TALYSIS) Owing to this property also hydrogen is capable of 
diffusing through sheets of these metals at a high temperature 

Three oxides of palladium are known Pd^O PdO and PdOs 
of these the first 1$ unimportant but the others are basic and give 
nse to the f#pnation of two series of salts closdiy analogous to 
corresponding platmum compounds but the i^ladic salts 
1 smbte ttem ^ seorrespondmg platwo opes 


chloride PdCl formed by the action of chlorine at a dull red 
heat upon the metal or upon the sulphide PdS or by the action of 
hot dilute aqua regia or a mixture of hydrochloric acid and 
chlorine upon the finely divided metal crystallizes m reddish 
brown crystals with two molecules of water It combines readily 
with chlorides of the alkali metals givm double chlorides of the 
composition M PdCI A solution of PdCl readily absorbs car 
bon monoxide yielding definite compounds This reaction is 
used m analysis as a method of determining carbon monoxide m 
gaseous mixtures Palladtc chloride PdCl is prepared by dis 
solving the metal m cold strono- aqua regia when palladichloric 
acid H PdCl is formed The simple chloride can be prepared m 
solution by the action of chlorine upon palladous chloride or by 
dissolving palladic oxide PdO in strong hydrochloric acid The 
chloride combines easily with alkaline chlorides giving palladi 
chlorides of the composition M PdCl Palladous iodide Pdl is 
formed by precipitating a solution of any palladous salt with po 
tassium iodide as a black flocculent precipitate soluble in excess 
of the reagent to a cherry red solution 

Palladous sulphide PdS precipitated from solutions of pal 
iadous salts by sulphuretted hydrogen is also formed by heating 
the metal m sulphur vapour it is insoluble m yellow ammonium 
sulphide Palladic sulphide PdS can be prepared by dry methods 
only such as by fusing the lower sulphide with a mixture of sul 
phur and sodium carbonate Palladium salts combine with am 
monia in two different proportions forming compounds of the types 
Pd(NH ) X (palladosammines) and Pd(NH ) \ (palladodiam 
mines) Compounds of the former group are stable but those of 
the latter group easily lose ammonia and pass into the lower com 
pounds The ordinary salts of both senes are veil known and 
the water soluble hydroxides of both behave as strong bases 
The uses to which palladium has been put are many and 
various It is frequently used m astronomical and other mstru 
ments of precision as the basis of graduated surfaces on account 
of Its unalterability and comparative lightness It is also used 
for coating silver goods for it is not afiteted by sulphuretted 
hydrogen as is silver and is sometimes deposited on glass tor the 
production of permanent mirrors Palladium is u ed to a certain 
extent m dentistry and during the World War considerable quan 
titles were used for jewellery as platmum was then unobtainable 
It IS being used more and more in various aeroplane parts 
The yellow colour of gold is destroyed by alloying it with small 
quantities of platinum or palladium the product white gold is 
extensively used for jewellery llie whitening effect of palladium 
m gold IS considerably greater than that of platmum Palladium 
IS sometimes used for the springs of clocks and watches for it 
has the advantage over steel of not being magnetised under any 
conditions During the World War when platmum was controlled 
and practically unpurchasable attempts were made to use pal 
ladium instead of platmum m the manufacture of sulphuric icid 
This was only partly successful when the exact conditions were 
found palladium was just as efficient as platinum but slight 
alteration from the perfect conditions caused a great falling off 
m efiflciency (F E M ) 

PALLAIN, GEORGES (1845-1923) French administrator 
after practising as an advocate and occupying the position of sub 
prefect entered the Ministry of Finance and was made director 
of various important departments m turn notably of the Customs 
department In 1898 he was appointed governor of the Bank 
of France a post which he held until his retirement m 19 o 
PALLANZA, a town and summer and winter resort of the 
province of Novara Piedmont Italy 659 ft above sea level 
Pop (X931) 5 955 (town) 8 707 (commune) It occupies a 
position of great natural beauty on a promontory on the W 
of Lago Maggiore with a semicircle of mountains behind and 
the lake and Borromean Islands in front 62 m N of Novara 
PALLAS, PETER, SIMON (i74x-^$ii) German natural 
1st and traveller was bom m Berlin on Sept 22 1741 the son 
of Simon Pallas a surgeon He studied medicine at Berlin 
Hhlle Gottingen and Leyden and showed a leaning towards 
natural history In 1761: lie went to Epgland where he devoted 
himself to a geological investigation of part of the coasts and 
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at the age of twenty three he was elected a foreign member of 
the Royal Society In 1768 he became professor of natural 
history at the Imperial Academy of Science St Petersbur and 
was appointed naturalist to a scientific expedition through Russia 
and Siberia to observe the transit of Venus in I/69 Pallas 
went by Kazan to the Caspian and journeyed across to China 
In 1793-1794 he visited the southern provinces of Russia and 
determined to settle m the Crimea The empress gave him an 
estate at Simpheropol and 10 000 roubles to assist in equipping 
a house He continued to li\e in the Crimea devoted to research 
m botany till the death of his second wife in 1810 when he 
moved to Berlin where he died on Sept 8 18 ii 

His works include Elenchus Zoophytorum (Hague 1766) Mtscel 
lanea Zoologtca (Hague 1866) Sptcelegia Zoologica (Berlin 1767- 
1804) Retsen durch V erschiedene Provinzen des russiscken Reichs (3 
vols St Petersburg 1771-76) Sammlun en htstonscher Nachrichten 
uber die mongolischen V olkerschaften (2 vols 1776-180 ) Novae 
Species quadrupedum (1778-79) leones msectorum praesertim Rossme 
Sibenaeque peculanum (1781—1806) Zoographm rossoasiatica (3 vols 
1831) Bemerkungen auf einer Reise durch die sudhehen Statthedter 
schaften des mssischen Reichs (Leipzig 1799-^1801) 

See the essay of Rudolphi m the Transactions of the Berlin Academy 
for 1812 Cuviers Eloge m his Recueil des iloges histonques vol 11 
and the Lik in Jardmes Naturalists Library vol iv (Edm 1843) 

PALLAVICINO, FERRANTE (1618-1644) Italian writer 
of pasquinades a member of the old Italian family of the Palla 
vicim was born at Piacenza in 1618 He entered the Augustiman 
order residing chiefly in Venice For a year he accompanied 
Ottavio Piccolomim duke of Amalfi in his German campaigns as 
field chaplain and shortly after his return he published a number 
of clever but exceedingly scurrilous satires on the Roman curia 
and on the powerful house of the Barbermi which was so keenly 
resehted at Rome that a price was set on his head A Frenchman 
Charles de Breche decoyed him from Venice to the neighbor 
hood of Avignon and there betrayed him After fourteen months 
imprisonment he was beheaded at Avignon on March 6 1644 

His Opere permesse was published at Venice in 1655 but being as 
may be imagined inferior in scurrility and grossness (Pallavianos 
specialties) are much less prized by the curious than the Opere scelte 
(Geneva 1660) vhich were more than once reprinted m Holland and 
were translated mto German m 1663 

PALLAVICINO (or Pallavicini) PIETRO SFORZA 

(1607-1667) Itahan cardinal and historian son of the Marquis 
Alessandro Palla vicino of Parma born at Rome joined the Society 
of Jesus in 1638 As professor of theology m the Roman College 
he was a member of the congregation appointed by Innocent X 
to investigate the Jansemst heresy In 1659 he was made a car 
dmal by Alexander VII He died at Rome on June 5 1667 
Pallavicino is chiefly known by his history of the council of Trent 
written in refutation of Paolo Sarpi (g v ) m Itahan and pubhshed 
at Rome in two folio volumes in 1656-1657 In this he continued 
the task begun by Terenzio Alciati The work was translated into 
Latin by a Jesuit named Giattmus (Antwerp 1670-1673) and 
into German by Klitsche m 1835-1837 

His collected Opere were pubhshed in Rome in 1844-1848 

PALLIUM or Pall an ecclesiastical vestment m the Ro 
man Cathohe Church originally peculiar to the pope but for 
many centuries past bestowed by him on all metropolitans pn 
mates and archbishops as a symbol of the jurisdiction delegated 
to them by the Holy See The palhum m its present form is a 
narrow band three fingers broad woven of white lamb s wool 
with a loop m the centre resting on the shoulders over the chasuble 
and two- dependent lappets before and behind so that when seen 
from front or back the ornament resembles the letter Y It is 
decorated with six purple crosses one on each tail and four on 
the loop IS doubled on the left shoulder and is garnished back 
and front with three jewelled gold pins The two latter charac 
teristics seem to be survivals of the time when the Roman palhum 
was a simple scarf doubled and pinned on the left shoulder 

The papal palha were at one time made of white hnen (see 
Johannes Diaconug VttamS Gregoru M Uh lY cap 8 palhum 
e%m bysso candente contextum) The nght to wear the palhum 
seems m th^ first instance to have been conceded by the popes 
merely as a mark of honour The first recorded example of the 
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bestowal of the pallium by the popes is the grant of Pope Sym 
machus in 513 to Caesarius of Arles as papal vicar Every arch 
bishop must apply for it personally or by deputy within three 
months after his consecration and it is buried with him at his 
death (see Archbishop) Though the pallium is thus a vestment 
distinctive of bishops having metropohtan jurisdiction it may 
only be worn by them within their jmisdiction on certain solemn 
occasions The pope alone has the right to wear everywhere and 
at all times a vestment symbolizing the fullness of ecclesiastical 
power 

Bibliography — See P Hmschius Kifckenrecht II 23 sqq Gresar 
Das romische Pallium und die altesten liturgischen Scharpen (in 
Festschrzft um elfhundert^jahrigen Jubtlaum des campo santo m Rom 
Freiburg 1897) Du Cange Glossanumsv Palhum Joseph Braun 
Die liturgische Gewandung im Occident u^d Orient (Freiburg 1 B 
1907) Catholic Encyclopaedia s v Pallium 

PALL MALL, an obsolete English game of French origin 
resembhng croquet called m France patlle maille (from palla 
ball and malleus mallet) Thomas Blount s Glossographta (ed 
1670) describes it as follows Pale Maille a game wherein a 
round bowle is with a mallet struck through a high arch of iron 
(standmg at either end of an alley) which he that can do at the 
fewest blows or at the number agreed on wins This game was 
heretofore used in the long alley near St James s and vulgarly 
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View of pall mall alley showing a game being played in the 

t7TH CENTURY TAKEN FROM AN OLD BOOK OF WOODC|JTS 

called Pell Mell The pronunciation here described as vulgar 
afterwards became classic a famous London street having been 
named after a Pall Mall alley A mallet and baEs used in the 
game were found in 1845 and are now m the British Museum 
PALLONE (Itahan for large ball ’ from palla, ball) the 
national ball game of Italy It is descended as are aE other court 
games, such as tennis and pelota from the two ball games played 
by the Romans in one of which a large inflated balW called falhs 
was used The othd: probably the mamedistte ancestor of paEone 
was played with a smaEer ball the pM »PaEone was piayed in 
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afforded by the habit the position of the spathes the aestivation 
of the flower the nature of the stigma the ovary fruit etc 
f^alms are of the greatest economic importance They furnish 
food shelter clothin<^ timber fuel building materials sticks 
fibre paper starch sugar oil wa\ wme tanmn dyeing materials 
resin and a host of minor products which render them most 
valuable to the natives and to tropical agncultunsts The coco 



f|<5 6 *— palm (PHOENIX DACTYLIFERA) A NATIVE OF NORTHERN 
AFRICA AND SOUTH WESTERN ASIA WHERE IT HAS BEEN LONG CULTI 
VATED UOW GROWN ALSO IN MEXICO AND THE S W UNITED STATES 


Wt palm Cacos nuctfera and the date palm Fhoemx dactyh 
fera^ are treated m separate articles Sugar and hquids capable 
of becoming fermented are produced by Caryota urem Cocos 
numfem, Borassus flabelhfer Rhapis vmifera Arenga sacchanfera 
PImemx sdvesinSf Mauntta v$mfera etc Starch is procured m 
abundance from the stem of the sago palm Metroxylon and 
others The fleshy mesocarp of the fruit of Elaets gm?teefms of 
western tropical Africa yields when crushed and boiled palm 
oil Coco nut oil IS extracted from the oily endosperm of the 
coco nut Wax is exuded from the stem of Ceroxylon andtcolum 
and Copermcn cenfera Edible fruits are yielded by the date 
the staple food of some districts of northern Africa and by the 
pejibaye or Gmhelraa of tropical America The coco nut is a 
source of wealth to its possessors and many species e g Areca 
sapidu (cabbage palm and others) are valued for their cabbage 
the terminal bud whose removal causes the destruction of the 
tree The famous coco de mer or double coco nut whose float 
nuts are the objects of $o many legends and superstitions is 
jMotcm imlmca The tree is peculiar to the Seychelles Its 
fniit is hke a huge plum containing a stone or nut like two coco 
nuts (in their husks) united together Arcca Catechu is cultivated 
tropical Asm for its seeds (reca or betel nuts) 

The only gieaes that can be cultivated in the open air in Eng 
Wd and then only under exceptionally favourable circumstances 
the European fan pali| ChmmtQps kumdu the Chusan palm 


Trachycarpns Fortunet etc and the Chilean Juhaea spectahhs 
The date palm is commonly planted along the Mediterranean 
coast There are several low growing palms such as Rhapzs 
flabelhformts Chamaerops hmmhs etc which are suited for 
ordinary green house culture and many of which are enabled 
to resist the dry and often gas laden atmosphere of hving 
rooms 

For further details see B Seeman History of the Palms (1856) 
A Engler and K Prantl Die Naturkchen Pflan enfamzlten (Leipzig 
18S7-1903) A B Rendle Classification of the Flowering Plants 
(Cambridge 1925) E Blatter The Palms of British India and 
Ceylon as well as such great woiks as Martms Histona Naturahs 
Palmarum in 3 vols and Barbosa Rodrigues Sertum Palmarum 
Brasikensium m 2 vols (V H B ) 

American Palms — ^The palms native in the continental 
United States to which reference has been made above are 15 
or more species a number of them are as yet impeifectiy under 
stood Most of them are fan leaved palms In California one 
palm IS native the sturdy Washingtoma fihfeia this plant occurs 
about the borders of the Colorado desert m canyons along streams 
or m seepage places m the open the same or a similar species 
has recently been discovered m south western Arizona In Texas 
one species is native near the mouth of the Rio Grande this 
being the northern limit as far as known of its distnbution It 
is a striking fan palm Sabal texam In eastern Texas the dwarf 



Fig 7 — SAGO PALM (METROXYLON) 


palmetto or blue stem palm Sabal minor but better known as S 
glabra^ is native a small species that extends eastward to Arkansas 
Alabama and North Carolina also the saw or scrub palmetto 
Serenoa repens (formerly called S serrulata) which covers large 
areas in pmelands and coastal plain to southern Florida and 
South Carolina Another low or scrub palmetto Sabd Eiotm 
(or S megacarpa) is native in peninsukr FLonda and there are 
two tall or tree sabals or palmettos tne common cabbage tree 
S Palmetto a coastal plant from North Carolina to Florida but 
in the peninsular part of the latter state becoming vndespread 
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and the recently described S Deenngtana of southern Louisiana 
The needle palm the low Rkaptdophyllum Hystnx ranges from 
Mississippi to h iorida and South Carolina this is a fan palm 
known by the long needles in the sheaths at the base of the plant 

Ail the other paims native m the United States are confined 
to Florida They are in hve genera not counting the ubiquitous 
coconut as native Thnnax Coccothnnax and Acoelorrapke 
(Paurotis) fan palms Pseudophoemx and Roystonea (Oreodoxa) 
feather palms Ail of these plants are confined to the warmer 
or semi tropical parts of Florida practically from the latitude 
of Miami southward All may be considered as northern exten 
sions of West Indian species The Pseudophoemx is restricted 
in Florida to a few of the keys of the east coast Roystonea is 
represented by a single species the so called royal palm native 
on certain hammocks or islands m the Everglades 

More than 200 species of palms are recorded as planted in the 
continental United States A few are known mostly as glass 
house subjects although probably all are somewhere planted out 
side in the open or some of them perhaps under lath They belong 
to more than 80 genera as palm botany is now understood and ; 
they represent many countries around the world For the most : 
part the planted palms of Florida and California represent unlike 
sets of species those m Caiiforma havmg a strong Mexican char 
acter (L H Ba) 

PALMA, JACOPO {c 1480-1528) Italian paner of the 
Venetian school He was born at Serinalta near Bergamo and is 
called Palma Vecchio (Old Palma) to distinguish him from his 
grandnephew Palma Giovane also a painter He worked mostly 
m Venice In his later years his fame spread abroad and he 
received commissions from Fontanelie near Oderzo Zerman 
neai; Treviso and from Vicenza He also painted altarpieces m 
three villages of his native Brembo valley at Serinalta Dossena 
and Peghera Palma Vecchio appears to have formed his style 
after Titian and Giorgione at a later period he was influenced by 
Lorenzo Lotto His altarpiece in S Maria Formosa is famous for 
the beautiful and majestic figure of St Barbara on one of its 
SIX panels A favourite subject of the master was the Santa 
Conversazione where the holy family with saints and donors 
are grouped against an idyllic landscape background as in the 
museums of Naples Vienna Hampton Court and in the Lichten 
stem collection (Vienna) The fine series of female portraits 
in the Vienna gallery were probably painted from 1510-20 They 
represent fair young women of the courtesan type with hair 
flowing round their bare shoulders The Berlin gallery and the 
National Gallery (the Mond collection) contain similar per 
traits recalling the well known Flora by Titian At the Dresden 
gallery is the famous Three Sisters Here too are Jacob and 
Rachel and Venus executed in the broad blond manner in 
which he painted towards the end of his life (15 o- 5) Palma 
died in 1528 after a long period of illness He left some 40 un 
completed pictures m his studio which were finished by his 
pupils and this circumstance accounts for some inferior work 
which came into the market under his name 

See C Ridolfi Ze Maravtglie dell Arte (ed v Hadeln 1914-24) 

G htovelh Italian Masters tn German Galleries (X883) M v Boehn 
Giorgione und Palma Vecchio (Bielefeld and Leipzig 1908) J P 
Richter The Mond Collection (1910) (I A R ) 

PALMA, RICARDO (1833-1919) Peruvian man of letters 
was born in Lima on Feb 7 1833 At the age of 20 he joined 
the navy and in i860 was forced by political exigencies to flee 
to Chile where he devoted himself to journalism Six years later 
he returned to Lima to join a revolutionary movement in favour 
of war with Spam and participated in the engagement between 
the Spanish fleet and the batteries of Callao In 1881 during the 
War of the Pacific he took part in the battle of Miraflores m 
which the Peruvian forces were defeated and during the Chilean 
occupation he had the courage to protest against the vandahstic 
destruction of the famous National Library by Chilean soldiery 
After the war he was for j while director of La Prensa in Buenos 
Aires but soon ^s recalled by the Peruvian Government to 
rebuild the National Library In 1887 he founded the Peruvian 
Academy anfl m 1892 was sent to Spain as Peru s represfntatjye 
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to the Fourth Centenary of the Discovery of America His 
literary career began m his youth with light verses and transla 
tions from \ictor Hugo The Anales de la tnqmstcton de Lima 
which he had published m periodicals when he was in Chile 
appeared in book form m 1863 and this was followed by poems 
entitled Semblan as (1S67) and Paswnanas (1870) But his 
fame chiefly derives from his Tradtciones short prose sketches 
mingled fact and fancy of the colonial days of Peru The first 
volume of the senes appeared in 1872 as Tradtciones and was 
succeeded by Ropa vieja (18S9) Ropa apoUUada (x 8 gx) and an 
Apendice a mis ultimas tradtciones The best of them have been 
co lected in a single volume under the title Las me^ores tradtciones 
peruanas one of the most popular books m Spanish American 
literature Palma died m Miraflores Lima on Oct 6 1919 

See V G Calderon Semblanzas de Amenta (Madrid 1919) W B 
Parker Peruvians of To Day (Lima igig) (W BP) 

PALMA, TOMAS ESTRADA (1835-1908) patriot and 
first president of Cuba was born near Bayamo Santiago Prov 
ince Cuba on July 9 1835 He was educated at Havana and 
at the University of Seville in Spam When the Ten Years 
War (1868-78) was planned he entered mto the patriot plans 
with great zeal freeing his slaves and giving his money to the 
cause of Cuban freedom He became a general in the revolution 
ary army then secretary and finally in 1876 president of the 
provisional government which was instituted by the revolutionists 
In 1877 however he was captured by the Spaniards and con 
fined first in El Mono castle and then m Spam until the revolu 
tion was suppressed After his release he went to Honduras 
where he married the daughter of the president and became 
postmaster general Later he moved to Orange county N Y 
where he opened a boys school most of the children attending 
being from Latin American countries In 1895 when the Cuban 
revolution again broke out he went to New York city and became 
active in the work of the Cuban Junta After the death of Jose 
Marti Palma became the real head of the revolution In New 
York he was active in procuring money arms and supplies for 
the revolutionary forces and was also the informally recognized 
diplomatic representative of Cuba at Washington After success 
had come to the Cubans throu°-h the aid of the United States 
Palma demanded that the United States should ask for nothing 
less than Cuban independence in the treaty with Spam In 1901 
when the United States was ready to turn the island over to the 
Cubans Palma became the first president of the republic by an 
almost unanimous vote His rule was honest and intelligent and 
Cuba was brought to a high degree of prosperity Palma joined 
no political party at first and chose a non partisan cabinet but 
he was forced more and more to ally himself with the Conserva 
tives to get his measures through Congress He allowed himseM 
to become the candidate of the Conservatives for re election m 
1905 an election m which the Conservative bosses probably used 
fraudulent methods at the polls without Palma s previous knowl 
edge The Liberals charged a corrupt election and fomented the 
revolution of 1906 which resulted m the resignation of Palma 
on Sept 6 1906 The United States was forced to take control 
of the Government temporarily Palma died m Santiago Prov 
mce Cuba on Nov 4 1908 

See K Martinez Ortiz Los pnmeros anos de independencia (1921) 

E Barbarrosa El proceso de la repubhea (1911) C E Chapman 
History of the Cuban Republic (1927) 

PALMA or PALMA DE MALLORCA, the capital of 
the Spanish province of the Balearic islands the residence of a cap 
tarn general an episcopal see and a flourishing seaport situated 
135 m S S E of Barcelona on the south west coast of Majorca 
at the head of the fine Bay of Palma which stretches inland for 
about 10 m between Capes Gala Figuera and Regana Pop 
(1930) 88 262 Palma probably owes if not its existence at least 
its name (symbolized on the Roman corns by a palm branch) to 
! Metellus Baleancus who in 123 bc settled 3 000 Roman and 
: Spamsh colonists on the island The bishopric dates from the 14th 
I century About i m S W of Palma is the castle o:|^Bellver the 
I ancient residence of the kings of Majorca The more conspicuous 
[ buildings are the cathedral the exchange ^the royal palace now 
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In 1 8^3 and 1834 the youthful queens Donna Maiia of Portugal 
and Isabella of Spam were the representatives and the hope of 
the constitutional party in those countries — assailed and hard 
pressed by their absolutist kinsmen Don Miguel and Don Carlos 
Palmerston conceived and executed the plan of a quadruple 
alliance of the constitutional states of the West to serve as a 
counterpoise to the northern alliance A treaty for the pacihca 
tion of the Peninsula was signed m London on April 22 1834 
and although the struggle was somewhat prolon ed in Spam it 
accomplished its object But Louis Philippe was accused of 
secretly favouiing the Cariists and he positively refused to be 
a party to direct interference m Spam The hesitation of the 
French court on this question was probably one of the causes 
of the extreme peisonal hostility Palmerston showed towards the 
Ling of the Ficnch dowh to the end of his life Nevertheless at 
this same time (June 18^4) Palmerston wrote that Pans is the 
pivot of my foreign policy Thiers was at that time m office 
Unfortunately differences with France increased in each succeed 
in year and a constant but sterile rivalry was kept up which 
ended m results humiliating and injurious to both nations 
In Near Eastern politics Palmerston had been from the begin 
nmg a stienuous supporter of the claims of the Hellenes against 
the Turks and the execution of the Treaty of London But 
from i8jO the defence of the Ottoman Empire became one of 
the cardinal objects of his policy He believed in the regenera 
tion of Turkey His two principal aims were to prevent the 
establishment of Russia on the Bosporus and of France on the 
Nile and he regarded the maintenance of the authority of the 
Porte as the chief barner against both these aggressions 
towards Russia he was suspicious and hostile He was a party 
to the publication of the Portfolio m 1834 <^0 the mis 

Sion of the Vixen to force the blockade of Circassia about 
the same time He regarded the treaty of Unkiar Skelessi 
winch Russia extorted fiom the Poitt m 1S3 when she came 
(0 the rihef of the suitm after the battle of Ivonieh with 
great jealousy and when the power of Mehcmet All in Egypt 
appeared to threaten the existence of the Ottoman dynasty 
he effected a combination of all the powers who signed the 
collective note of Jul> 27 180 9 pledging them to maintain the m 
dependence and integrity of the Turbsh Empire On three former 
occasions in 1830 1835 the Turkish policy of Palm 

erst on hui been overruled by the cabinet But in 1840 Lord 
I ilmeiston prevailed Frmcc though her ambassador had signed 
the coluti\e note m the previous year declined to be a party 
to measures of coercion against Mehemet Ah Palmerston irri 
tated at her Lgyptian policy ffung himself into the arms of the 
northern powers and the treaty of July 15 1840 between England 
Russia Austria and Prussia engaging to assist the sultan against 
Mehemet Ah was signed in London without the knowledge or 
concurrence of France This measure was not taken without 
strong opposition on the part of several members of the British 
cabinet By now Palmerston was regarded as one of the most 
powerful statesmen of the age At the same time though acting 
with Russia in the Levant the British government engaged in 
the affairs of Afghanistan to defeat her intrigues in Central Asia 
and a contest with China was terminated by the conquest of 
Chusan afterwards exchanged for the island of Hong Rong 
After the fall (1841) of the Melbourne administration Palm 
erston remained for five years out of office The crisis was past 
but the change which took place by the substitution of Guizot 
for Thiers in I ranee and of Aberdeen for Palmerston m England 
was a fortunate event for the peace of the world Palmerston 
distrusted France and believed that war between the two countries 
was sooner or later inevitable Aberdeen and Guizot by mutual 
confidence and friendly offices entirely succeeded in restoring 
cordial understanding between the two governments and the ird 
tAUon which Palmerston had inflamed gradually subsided During 
the Peel administration Palmerston led a retired hfe but he 
attacked with characteristic bitterness the Ashburton treaty with 
f ttse JJmted which closed successfully other questions he 

i(( ted ^Iwg kept open Palmerstjon approached questions of foreign 
Wh an amoun|j,ol passion of personal animosity and mx 


perious language which rendered him m the eyes of the queen 
and of his colleagues a dangerous minister Lord John Russell s 
failure to form a ministry (Dec 1845) was due to Grey s refusal 
to join a government m which Palmerston had the direction of 
foreign affairs A few months later this difficulty was sur 
mounted the Whigs returned to power and Palmerston to the 
foreign office (July 1846) with a stiong assurance that Lord 
John Russell should exercise a strict control over his proceedings 
A few days sufficed to show how vam was this expectation The 
French government regarded Palmerston s appointment as a sign 
of renewed hostility and a despatch m which Palmerston had 
put forward the name of a Coburg prince as husband for the 
young queen of Spam served as an excuse for a breach of the 
engagements entered into between Guizot and Aberdeen The 
efforts of the British minister to defeat the French marriages of 
the Spanish princesses by an appeal to the treaty of Utrecht 
and the other powers of Europe were wholly unsuccessful France 
won the game though with no small loss of honourable reputation 

The revolution of 1848 spread like a conflagration through 
Europe and shook every throne on the Continent except those 
of Russia Spain and Belgium Palmerston s sympathies had been 
passionately awakened by the cause of Italian independence He 
supported the Sicilians against the king of Naples and the Ling of 
Sardinia against Austria The British government or at least 
Palmerston as its representative was le arded with suspicion and 
resentment by every power m Europe except the French republic 
and even that was shortly aftei wards to be alienated by Palm 
erston s attack on Greece 

This state of things was regarded with the utmost anno>ance 
by the British court and by most of the British ministers 
Palmerston had on many occasions taken important steps witfiout 
their knowledge which they disapproved Over the foreign 
office he asserted and exercised an arbitrary dominion which the 
feeble efforts of the premier could not control The queen and 
the prince consort (set Victoria Queext) did not conceal their 
indignation at the position in which he had placed them with all 
the other courts of Europe When Kossuth the Hungarian leader 
landed in England Palmerston proposed to receive him at Broad 
lands a design which was only prevented by a peremptory vote 
of the cabinet and in 1850 he took advantage of Don Pacifico s 
very questionable claims on the Hellenic government to organize 
an attack on the little kingdom of Greece Greece being a state 
under the joint protection of three powers Russia and France 
protested against its coercion by the British fleet and the French 
ambassador temporarily left London which promptly led to the 
termination of the affair But it was taken up m parliament with 
great warmth After a memorable debate (June 1 7) Palmerston s 
policy was condemned by a vote of the House of Lords The 
House of Commons was moved by Roebuck to 1 averse the sen 
tence which it did (June 29) by a majonty of 46 after having 
heard from Palmerston the most eloquent and powerful speech 
ever dehvered by him m which he sought to vindicate not only 
his claims on the Greek government for Don Pacifico but his 
entire administration of foreign affairs It was in this speech 
which lasted five hours that Palmerston made the well known 
declaration that a British subject — Civis Romanus sum — ought 
everywhere to be protected by the strong arm of the British 
government against injustice and wrong Yet notwithstanding 
this parliamentary triumph there were not a few of his own 
colleagues and supporters who condemned the spirit m which 
the foreign relations of the Crown were earned on and in that 
same year the queen addressed a minute to the prime minister 111 
which she recorded her dissatisfaction at the manner in which 
Lord Palmerston evaded the obligation to submit his measures 
for the royal sanction as failing m sincerity to the Crown This 
minute was communicated to Palmerston who did not resign 
upon it This distrust and uneasiness reached their chmax when 
Palmerston expressed to the French ambassador in London with 
out the concurrence of his colleagues^ his personal approval of 
the coup d^^tat of Louis Napoleon Upon thi^ Lord John RusseH 
advised hi$ dismissal from office (Pec 1853^) Palmerston ayenged 
kmsdf by turning out the government on a miEtia bill bnt 
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although he survived for many years and twice filled the highest 
office in the state his career as foreign minister ended for ever 
and he returned to the foreign office no more Indeed he assured 
Lord Aberdeen in 1853 that he did not wish to resume the 
seals of that department 

Upon the formation of the cabinet of 1853 which was com 
posed by the junction of the surviving Peelites with the Whigs 
under Aberdeen Palmerston accepted with the best possible grace 
the office of secretary of state for the home office At one moment 
he withdrew from it because Lord John Russeh persisted m 
presenting a project of reform which appeared to him entirely out 
of season and he ad\ocated with reason measures of greater 
energy on the approach of war which might possibly if they had 
been adopted have averted the contest with Russia As the 
difficulties of the Crimean campaign increased it was not Lord 
Palmerston but Lord John Russell who broke up the govern 
ment by refusing to meet Roebucks motion of inquiry Palm 
erston remained faithful and loyal to his colleagues in the hour 
of danger Upon the resignation of Lord Aberdeen and the duke 
of Newcastle the general sentiment of the House of Commons 
and the country called Palmerston to the head of affairs and he ! 
entered on Feb 5 1855 a ed 70 upon the high office which 
he retained with one short interval to the day of his death 

Prime Minister — A senes of fortunate events followed his 
accession to power In March 1855 the death of the emperor 
Nicholas removed his chief antagonist In September Sevastopol 
was taken The administration of the British army was reformed 
by a consolidation of offices In the following spring peace was 
signed in Pans Never since Pitt had a minister enjoyed a greater 
share of popularity and power and unlike Pitt Palmerston had 
the prestiQ^e of victory in war He was assailed m parliament by 
the eloquence of Gladstone the sarcasms of Disraeli and the 
animosity of the Manchester Radicals but the country was 
with him Defeated by a hostile combination of parties in the 
House of Commons on the question of the Chinese wai in 1857 
and the alleged insult to the British flag m the seizure of the 
lorcha Arrow he dissolved parliament and appealed to the 
nation The result was the utter defeat of the extreme Radical 
party and the return of a more compact Libeial majority The 
great events of the succeeding years the Indian Mutiny and the 
invasion of Italy by Napoleon III belong rather to the general 
history of the times than to the hfe of Palmerston but it was 
fortunate that a strong and able government was at the head 
of affairs Lord Derby s second administration of 185S lasted but 
a single year Palmerston having casually been defeated on a 
measure for removing conspiracies to murder abroad from the 
class of misdemeanour to that of felony which was introduced in 
consequence of Orsinis attempt on the life of the emperor of 
the French But in June 1859 Palmerston returned to power 
and it was on this occasion that he proposed to Cobden one of 
his most constant opponents to take office on his refusal Milner 
Gibson was appointed to the board of trade although he had 
been the prime mover of the defeat of the government on the 
Conspiracy Bill Palmerston had learnt that it was wiser to con 
ciliate an opponent than to attempt to crush him Although 
Palmerston approved the objects of the French invasion of Italy 
in so far as they went to establish Italian independence the 
annexation of Savoy and Nice to France revived his old suspicions 
of the good faith of Napoleon III He believed that war with 
France was a contingency to be provided against and he induced 
the House of Commons to vote nine millions for the fortification 
of British ports and arsenals 

Palmerston resisted the Suez canal project of Lesseps He did 
not foresee the advantages to be derived by British commerce 
from this great work and he was strongly opposed to the estab 
lishment of a powerful French company on the soil of Egypt 
He also beheved that England would be drawn by her interest 
as a great commercial power m the canal traffic into a more 
direct interference m Igypt which it was desirable to avoid 

Upon the outbreak of the American Cml War in 1861 Palm 
erston acknowledged that it was the duty of the British govern 
ment to remain neutral but his own opinion led him rather to 
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desire than to avert the rupture of the Union which might have 
been the result of a refusal on the part of England and France 
to recognize a blockade of the Southern ports which was notor 
lously imperfect and extremely prejudicial to the interests of 
Europe The cabinet was not of this opinion and although the 
belligerent no^hts of the South were promptly recognized the 
neutrality of the Government was observed When however the 
Southern envoys were taken by force from the Trent a British 
packet Palmerston insisted upon a full and complete reparation 
But the difficulty with the American government over the Ala 
bama and other vessels fitted out in British ports to help the 
Southern cause was only settled at last (see Alabama Arbitra 
tion) by an award extremely onerous to England 

The last transaction m which Palmerston engaged arose out 
of the attack by the Germanic ConfeSeration and its leading 
States Austria and Prussia on the kingdom of Denmark and the 
duchies of Schleswig and Holstein There was but one feeling 
in the British public and the nation as to the dishonest character 
of that unprovoked aggression and it was foreseen that Austria 
would ere long have reason to repent her share m it Palmerston 
endeavoured to induce France and Russia to concur with England 
m maintaining the Treaty of London which had guaranteed the 
mtec^nty of the Danish dominions But those powers for reasons 
of their own stood aloof and the conference held in London in 
1864 was without effect A proposal to send the British fleet into 
the Baltic was overruled and the result was that Denmark was 
left to her own resources against her formidable opponents In 
the following year on Oct 18 1865 Palmerston expired at 
Brocket Hall after a short illness m the eighty first year of his 
age His remains were laid in Westminster Abbey 

Character — Although there was much in the official life of 
Palmerston which inspired distrust and alarm to men of a less 
ardent and contentious temperament he had a lofty conception 
of the strength and the duties of England he was the irreconcil 
able enemy of slavery injustice and oppression and he laboured 
with inexhaustible energy for the dignity and security of the 
Empire In private life his gaiety his buoyancy his high breeding 
made even his political opponents forget their differences and 
even the warmest altercations on pubhc affairs were merged m 
his large hospitality and cordial social relations In this respect 
he was aided with consummate ability by the tact and grace 
of Lady Palmerston the widow of the 5th Earl Cowper whom 
he married at the close of 1839 sind who died in 1869 

The Life of Lord Palmerston by Lord Dallmg (2 vols 1870) 
with valuable selections from the ministers autobiographical diaiies 
and private coriespondence only came down to 1847 and was 
completed by Evelvn Ashley (vol m 1874 iv v 1876) The whole 
was re edited by Mr Ashley m two volumes (1879) the standard 
biography The Life b-s Llovd Sanders (188S) is an excellent shofter 
work See also B K Martin The Tnumph of Lord Palmer ton A 
study of pubhc opinion in England before the Crimean war (19 6) 

PALMERSTON see Northern Australia 

PALMERSTON NORTH, a town m the Manawatu dis 
tnct of New Zealand 87 miles north of Wellington Pop (1927) 
20 540 It is the centre of a thriving dairy and sheep raising dis 
tnct an important railway junction and the first borough of 
New Zealand to institute rating on unimproved capital values 

PALMERTON, a borough of Carbon county Pennsylvania 
USA on the Lehigh river 15 m N W of Allentown It is served 
by the Central of New Jersey the Chestnut Ridge and (for 
freight) the Lehigh and the New England railways Pop (1920) 

7 168 (33% foreign born white) 1930 Federal census 7 678 It 
IS the trade centre of a farming region and manufactures zme 
silk and paints The borough was incorporated in 1913 

PALMETTE, any decorative form consisting of radiating 
petals or scales symmetrically disposed and growing from a 
single focus at the bottom The word is especially used of cer 
tarn lotus (qv) derivatives m Egyptian and Asiatic art and 
for somewhat similar forms occurnng m the Byzantine and 
Romanesque styles The classic pahnette is usually termed » 
anthemion (qv) ^ 

PALMETTO, m botany a popular name for Sabd PalrmUo 
the palmetto palm a native of gouthem United States 
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especially m Florida It has an erect st m o to 8o It high and 
deeply cut fan shaped leaves s to 8 ft lon®^ the fruit is a black 


d upe ] to ^ m Ion®* The trunks make o^ood piles for wharves 
as the wood resists the attacks of boreis the leaves are used for 
thatchin®- The palm is grown as a pot plant m greenhouses A 
similar species the lexas palmetto (b texana) occurs m southern 
Texas and Mexico The terminal bud or cabbage is eaten There 
IS also a third species or dwarf palmetto (Sabai adansomi) The 
chamaerops hwmlts of South Europe is also called palmetto 
PALMGRENj SELIM (i8/8- ) Finnish composer was 

born at Bjorneborg Finland on Feb i6 i8/8 In 1895 he went 
to Helsingfors conse vatoire where he studied composition under 
Wegelius and piano under Petzet He afterwards worked with 
Ansor«‘e and Busoni and on his return to Finland became con 
ductor of the Finnish ^udents choral society and later of the 
Musical Society at Abo Since 1912 he has held no fixed ap 
pomtment but has devoted himself to composition and under 
taken concert tours vith his wife Maikki Jarnefelt a singer 
Palmgren has written two opens Darnel Hjort (produced at 
Helsingfors 1910) and Peter Schlemihl three piano concertos 
and some pieces for \iolm and piano but it is m his smaller piano 
woiks that his dehcatc and poetical writing finds the most appro 
priate medium Among the best known of these are the Ftnmsh 
Lyrics Fm 7 mh Lullaby the Studies Preludtum The Sea The 
Suan Li%ht and Shade and Bird Song 
PALMIET (Priomum Palnuta^ a shrubby aloe like South 
African plant of the rush family (Juncaccae) reaching a height 
of six or seven feet growing on the edges of streams The stem 
IS coxertd with the fibrous itmams of old leaves The plant 
propagates vcgeiativeiy by runners 
PALMISTRY, a predictive system whereby the various irreg 
ulantics and flexion folds of the skin of the hand are interpreted 
as being associated with mental or moral dispositions and powers 
IS well as with the current of future events m the life of the in 
dividuil It IS also called chiiomancy or cheiromancy from 
the h ind and fxaPtda divination 
How far back in prehistoric times this system has been prac 
tised It IS impossible to say but m China it is said to have existed 
3 000 years before Christ and in Greek literature it is treated 
even in the most ancient writings as well known belief 
At the present day palmistry is practised in nearly ail parts 
of China It is ilso extensively practised in India especially by 
one caste of Brahmins the Joshi In Syria and Egypt the palmist 
can be seen plying his trade at the cafes and among the Arabs 
theie are chiromantists who are consulted as to the probable sue 
cess of enterprises It is piobably from their original Indian 
home that the traditional dukkenpen (foitune telhng) of the 
gipsies has been derived 

This system of divination has the charm of simphcity and 
definiteness as an application of the doctrine of signatures 
which formed so extensive an element m the occult writings of the 
past six centuries In the course of ages every detail has been 
brought under a formal set of rules which only need mechanical 
apphcation There have been in past times considerable diver 
gences m the practice but at present there is a fairly uniform sys 
tern m vogue One school lays special stress on the general shape 
and outline of the hand Corvaeus enumerates 70 varieties Pam 
philus cuts them down to 6 John de Indagme to 27 and Tricassus 
Maatuanus raises them to 80 The characters of softness or hard 
nesa dryness or moisture etc are taken account of m these classi 
fications The lines of cardinal importance are (i) the rasceta or 
cross sulci which isolate the hand from the forearm at the wnst 
and which are the flexion folds between the looser forearm skin and 
that tied down to the fascia above the level of the antenor annular 
hgament (2) The Ime which isolates the ball of the thumb 
where the sfan c^ses to be tied to the front of the pahnar fascin 
fe enUed the Ime of life (3) A line starting above the head of 
to ^eebnd metacarpal horn and crossing the hand to the middle of 
TO tfliisr border the bae of the head (4) The transverse hue 
h4ow to vh«h passes from the ubiar borto a httle above the 
^ metacarjM and ends som^here 

■ !^d0f hi to lidi« linger i$ the to of the hc^ (S) j 
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The vertical line descending from the middle of the wrist to end 
about he base of the middle finge is the Ime of forSe S) 
The obhque line which begins at the wrist end of the hne of life 

S S'the liver 

swellings or monticuli the largest 
vLu^^kwi' mountain of 

Tunitk fi! ^“Ser is the mountam of 

Saturn while those at the bases of ring and little fincer are 
respectively the mountains of the (4) sl and ( 7 ) of Mercurl 
and Mercury and between the lines of head 

Sr? ,f / 1 “ountam of Mars and above the hne of the 

fw of the Moon The relative sizes of 

® correlations 

th characters the ist with charity love libertinage the 2nd 

the ambition love of honour pride superstition 

the 3rd with wisdom good fortune prudence or when deficient 
mprovidence ignorance failure the 4th when large makes for 

W^nf nh when small mearmess or 

not t ^ f the 5th indicates love of knowledge industry 

W? of® “““J®"/'® in Its extreme forms on the one hand 
S and dishonesty on the other slackness and laziness 

^ resolution rashness or 

timidity the 7th indicates sensitiveness morahty good conduct 
or immorality overbearing temper and self will 
The swellings on the palmar faces of the phalanges of the 
several fingers are also indicative the 1st and nd of ke thumb 
respectively of the logical faculty and of the will the ist 2nd 
.ri ® 1 materialism law and order 

humanity system intdli 
gence of the ring finger truth economy energy and of the httle 
linger goodness prudence reflectiveness 
Over and above these there are other marks crosses triangles 
‘“"I” ^ hundred have been described and 
< by different authors each with its interpretation and 
m addition the back of the hand has its ridges The Chmese com 
Dine podoscopy with chiromancy 

To tie anatomist the roughnesses of the palm are of consider 
able interest The folds are so disposed that the thick skin shall 
be capable of bendmg m grasping while at the same time it re 
quires t(> be tightly bound down to the skeleton of the hand 
else the slipping of the skin would lead to insecurity of prehension 

of fbe covers of furniture by 
upholsterers keeps them from slipping For this purpose the skin 
s tied by connecting fibres of white fibrillar tissue to the deep 
layer of the dermis along the lateral and lower edges of the 

sheaths of the flexor tendons The 
folds therefore which are disposed for the purpose of 
the grasp secure vary with the relative lengths of the metacarpal 
bones with the mutual relations of the sheaths of the tendons 
and the edge of the palmar fascia somewhat also with the inser 

emphasized 

because the subcutaneous fat which is copious m order to pad 

Se holding being restricted to 

intervals between the lines along which the skm is tied down 
^kes these intervals project and these are the monticuli The 
swelling of the mountam of Venus is simply the indication of the 
size of the muscles of the ball of the thumb and can be mcreased 
by their ^ercise Similarly the hypothenar muscles for the httle 
the three ulnar marginal mountains the sizes of 
Sform bont development and on the prominence of the 

That these purely mechanical arrangements have any psychic 
F meaning is a fantastic imagmaticni whidi 

seems to have a peculiar attraction for certain types of mmd, 
as there can be no fundamental hypothesis of chelation, its 
discusMon does not he withm the province of reason 

PALMITIC ACID see Fatty Acros ^ 

the tmt ei the M-pWai (Wkim « tree lat 
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digenous to the west coast of Africa^ Palm oil must not be 
coniounded with the oil from the kernel {palm kernel oil) which 
differs widely from palm oil and resembles coconut oil in its 
constitution properties and applications {See Oil Palm ) 

The ripe palm fruit is gathered by natives and stored for three 
or four days the fruits are then detached from the bunches 
and placed m a pit in the ground lined with leaves water is 
sprinkled on the top and the mass covered and allowed to ferment 



Details of the structure or the oil palm (Elaeis guiheensis) 

A The f t bu h (f m I nflo esoe ce) omp ed f sp k (B) be rl g 
f u ts the t tuefwhhl hw tCDAs gle fruit (d up ) br cts 
em V d c talni g 1 to 3 ke n ! n the palm nut Each b n h b ars 
b t 2 000 t 3 000 f t S m 1 400 b ohe of f t are eq Ired f r 
the p d tion f © I n of o I 

for one or two months Under this treatment the fruit softens 
so that the hard kernel can easily be separated The softened 
flesh IS beaten to a pulp and roughly squeezed in bags a further 
quantity of oil is obtained by boiling the pressed pulp with water 
Chop oil is a special grade of oil prepared by the natives for food 
by boiling the fresh fruits with water and skimming off the oil 
which rises to the surface Owing to the fermentation occurring 
when the fruits are treated by the first method the oil becomes 
hydrolysed giving rise to large amounts of free fatty acids Since 
the introduction of machinery and with improved cultivation of 
the trees better quality oils have been produced and oils with as 
little as 2% of free fatty acids can be prepared in bulk 
Palm oil which is liquid in the Tropics but a semi solid fat m 
temperate chmates varies in colour from yellowish red to dark 
brownish red before use it is bleached either by blowing air 
through the heated oil or by treating the oil with sodium bichro 
mate and hydrochloric acid By these means an almost white fat 
IS produced Large quantibes of palm oil are employed in the 
soap and candle industries it is also used m tin plate manufacture 
for protecting the heated steel plates before tmmng and for 
edible purposes Attempts have been made to use palm oil as a 
fuel for tlxe internal combustion engines of motor boats on the 
Congo and other West African rivers (See also Oils and Fats ) 


Imports of Palm Oil 1926 
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69 000 

tlinted States 

58 ooo 
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23 OQO 
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14 OoO 
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See the BulkUns of the Imperial Institute (E L 
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PALMSTIERNA, ERIK RULE, Baeon (1877- ) 

Swedish statesman was born on Nov 10 1877 He entered the 
navy as sub lieutenant but gave up his naval career for adminis 
trative work and became secretary of the central association for 
social work m 1906 From 1907 to 1915 he was oigamzer of the 
Svenska Stadsforbundt Elected by the Liberals and Social Demo 
crats to the Riksdag he was minister of marine in the Coalition 
Government of 1917 and minister of foreign affairs in the Brant 
mg Government In 1920 Paimstierna was appointed minister 
at the court of St James the following year he represented 
Si^eden at Geneva in the Aaland islands question 
PALM SUNDAY, the Sunday before Easter so called from 
the custom still observed in the Roman Catholic Church of 
blessing palm branches and carrying them m procession in com 
memoration of Christ s triumphal entr^f into Jerusalem In the 
Western Church Palm Sunday is counted as the first day of Holy 
Week and its ceremonies usher in the series of services culminat 
mg in those of Good Friday which commemorate the Passion 
The ceremonies on Palm Sunday as celebrated now in the 
Roman Catholic Church are divided into (i) The solemn blessing 
of the palms (2) the procession (3) the mass 
In the Orthodox Eastern Church Palm Sunday /cupta/cr; 
eopTTj ro>p fiaioov eoprrj ^aiocpopos or k} ^aco<j}opos) is not included 
m Holy Week but is regarded as a joyous festival commem 
oratmg Chnst s triumphal entry into Jerusalem There is no 
longer a procession but the palms (m Russia willow twigs) are 
blessed and are held by the worshippers dunng the service 
Of the reformed churches the Church of England alone in 
eludes Palm Sunday in the Holy Week celebrations The blessing 
of the palms and the procession were however abohshed at the 
Reformation and the name Palm Sunday though it survives 
popularly is not mentioned in the Book of Common Prayer 
Bibliograthy — See the article Palmsonntag m Wetzer und Welte 
kirchenlexikon (2nd ed) ix 1319 sqq article Woche groi^se by 
Drews in Herzog Hauck Realencyklopadie (3rd ed Leipzig 1908) 

XXI 415 Wiepen Palmsonntagi Prozessionen und Patme^el (Bonn 
1903) L Duchesne Ongines du culte chritien (2nd ed Pans 1898) 
p 237 For ceremonies anciently observed m England on Palm Sun 
day jee M E C Walcott Sacred Archaeology (1868) and J Brand 
Popular antiquities (ed 1870) See also Catholic Encyclopaedia sv 
Palm Sunday 

PALMYRA, the Greek and Latin name of a famous city 
of the East now a mere collection of Arab hovels but still an 
object of interest on account of its wonderful rums In II Chron 
viii 4 and in the native inscriptions it is called Tadmor and 
this is the name by which it is known among the Arabs at the 
present day and it would seem as far back as the 12 th century 
B c for Tadmar which is m the land of the Amurru occurs 
m an inscription of Tiglath Pileser I c X115-1100 b c (Dhome 
in Rev Btbl 1924^ pp 106 fl) The site lies isom NE of 
Damascus and five days camel journey from the Euphrates m 
an oasis of the Syrian desert i 300ft above sea level At this 
point the great trade routes met in ancient times the one cross 
mg from the Phoenician ports to the Persian gulf the other 
coming up from Petra and south Arabia 
In II Chron vm 4 Solomon is said to have built Tadmor 
m the wilderness I Kangs ix iS however from which the 
Chronicler denved his statement reads Tamar m the Hebrew 
text with Tadmor m the Hebrew margin there can be no 
doubt that the text is right and refers to Tamar in the land of 
Judah (Ezek xlvii 19 xlviu 28) The Chronicler we must sup 
pose altered the name because Tadmor was a city more renown^ 
in his day or possibly because he wished to increase the e^ctept 
of Solomon s kingdom The date of the Chronicler may be placed 
about 300 B c so Palmyra must have been m existence centuries 
before then Of its remoter history, except for the allusion m 
Tiglath Pileser s inscription nothing is known We may suppose 
that after the fall of the Babylonian Empire (6th Century n p ) 
i^biaa tribes began to take possession of the partly cultmted 
lands enst of Canaan, and learned to speak afid wpte m AramaieT" 
the language which was most widely currprt throughout the 
reiOOB we^ of the Eui^rates in the tune of the F&rs$m Empire 
cei#iryifec % it m mit }Btpv that Palmyra 
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first appears m Western literature We leam from Appian (Bell Vespasian (ad 69-79) the distinctive position of 2 ^"! 

CIV V 9) that in 4 -41 bc the city was rich enough to excite an intermediate state between the two great powers 01 onu 
the cupidity of Mark Antony The series of native inscriptions Parthia was carefully watched The splendid period 0 i nn 
written in Aramaic begins a few years after the earliest bears (ad i^o- 70) to which the greater part of the insciiDid inoiiii 
the date 304 of the Seleucid era 9 bc (Cooke North ments belong started from the overthrow of 
Semitic Inscriptions No 141= Vogue Syne Centrale No 30a) which left Palmyra without a competitor for the Easitin truit 
by this time Palmyra had become an important trade post between Hadrian treated the city with special favour and on occ ision 
the Roman and the Parthian states Its characteristic civilization of his visit m ad IjO granted it the name of Hadriain 1 ilmMi 
grew out of a mixture of various elements Arabic Aramaic (nmn NSI p 322) Under the same emperor Hit uisUmis 

Greek and Roman The bulk of the population was of Arab were revised and a new tariff promulgated ( Ipni ad i 5 ) tan 
race and though Aramaic was used as the written language m celling the loose system of taxation by custom which forming 
common intercourse Arabic had by no means disappeared The had prevailed The great fiscal inscription which till riiiiiins 
proper names and the names of deities while partly Aramaic where it was set up gives the fullest picture of tht lift md tom 
are also in part unmistakably Arabic it is su gestive that a merce of the city (NSI pp 313-^)40) goctinmcni \\ is 

purely Arabic term (fakd NSI No I06) was used for the septs vested m the council (^ovXtj) and people mil ulmini 

into which the citizens were dnided tered by civil officers with Greek titles the prodios (prtsicknt ) 

Originally an Arab settlement the oasis was transformed in the grammateus (secretary) the archons syndics and ddnpiotoi 
the course of time from a mere halting place for caravans to a (a fiscal council of ten) following the model of a C rctk niimui 
city of the first rank and a religious centre with the worship of pality under the Roman Empire At a later daft probifih un 
the Sun god dominating that of inferior deities der Septimius Severus or Caracalla (beginning of cintun ^ 

Ihe chief luxuries of the ancient world silks jewels pearls Palmyra received the m and the status of i toion\ I In 

perfumes incense and the like were drawn from India China executive officials of the council and people wert cdkd sitatt an 
and southern Arabia The trade followed two routes one by the equivalent to the Roman dumnvin (NSI Nos i i i ) md 
Red sea Egypt and Alexandria the other from the Persian gulf P Imyrenes who became Roman citizens began to Ukt Ronun 
through the Syro Arabian desert The latter when the Nabataean names usually Septimius or lulius Aurelius in iddition to tluii 
kingdom of Petra (qv) came to an end (ad 105) passed into native names 

the hands of the Palmyrene merchants Their caravans (<jvvooiaC) It was the Parthian wars of the 3rd centmy whuh brought 

travelled right across the desert to the great entrepots on the Palmyra to the front and for a brief period raised hii to in 
Euphrates (N^I Nos ii^-iis) The trade was enormously almost dazzhng position as mistress of the Ronun list lh« 
prohtabie not only to the merchants but to the town which inscriptions enable us to follow the use of one house in pirtiui 
le\ied a duty on ail exports and imports at the same time for lar which prefixed to their Semitic names the Rom in m ^diiu urn 
midable risks had to be faced both from the desert tribes and of Septimius its members therefore had recci\td iht 
from the Parthians and successfully to plan or convoy a great ship under Septimius Severus (ad 190-“ u) In tht next gentn 
ciravan came to be looked upon as a sersnee to the state often tion Septimius Odainath or Odaenathus son of liuran hid it 
recognized by public monuments erected by council and people tamed the rank of Roman senator {<rvyk\r}TLk6s \ogw No i 
or by the merchants interested m the venture These monuments NSI p 28$ n) conferred no doubt when Altximkr Sums 
a conspicuous feature of Palmyrene architecture took the form visited Palmyra in ad 230- 31 his son again Septimius li in lu 
of statues placed on brackets projecting from the upper part of seems to have been the first of the family to reccixc thi titli ol 
the pillars which lined the principal thoroughfares Thus arose Ras Tadmor ( chief of Tadmor ) in addition to his Rom m t mk 
beside minor streets the imposing centnl avenue which starting (NSI No i 5) while his son the famous St ptimius Odiiiulh 
from i triumphal arch near the great temple of the Sun formed commonly known as Odaenathus (qv ) the husbmd of /tnubii 
the mam axis of the city from south east to north west for a received even higher rank the consular dignity (oTranxoi?) whuh 
length of I 40 yards and at one time consisted of not less than is given him m an inscnption dated ad sS m the rtigii frf 
750 columns of rosy white limestone each 55ft high Valerian (NSI No 126) The East was then igitiitcl by tht 

Local mdustnes do not seem to have been important The advance of the Parthian Empire under the Sassmidie md tht 
prominent townsmen were engaged m the organization and even Palmyrenes with their Roman honours and their Romm tixili/t 
the persona! conduct of caravans the discharge of public offices tion which did not really go much below the surf act hid to 
sirh as those of strategos secretary guardian of the wells presi choose one side or other Their choice itantd towards Rome 
dent of the banquets of Bel chief of the market (see NSI Nos mainly because the Roman emperor was further off than the 
114 xis I2X 12 ) sometimes the victualling of a Roman expe Persian king In the contests which followed there can be no 
dition The capable performance of these functions which often doubt that the Palmyrene princes cherished the idea of an mde 
involved considerable pecuniary saenhees ensured pubhe esteem pendent empire of their own though they nevjpr threw over 
and to these honours the head of a great house was careful to their allegiance to the Roman suzerain until the closing act of 
add the glory of a splendid tomb consecrated as the long home the drama Their opportunity came with the disaster which 
(lit house of eternity cf Eccles xu 5) of himself his sons befell the Roman army under Valerian (qv) at Fdessi Ihe 
and his sons sons for ever These tombs which lie outside the Persians swept victoriously over Asia Minor and North Syri 1 
aty and overlook it from the surrounding hills a feature char not however without resistance on the part of Odatii ithus who 
actensticaliy Arabic remain the most interesting monuments of inflicted considerable losses on the bands returning home from 
Palmyra Some are lofty towers contaimng sepulchral chambers the pillage of Antioch It was probably not long after this thit 
m stones others are house like buildings with a single chamber Odaenathus with a keen eye for his advantage made oxerturcs la 
and a richly ornamented portico ihe sides of these chambers the Persian king Shapur I and when they were rtjitied hi 
within are adorned with the names and sculptured portraits of threw himself into the Roman cause After the death of Vakrnn 
the dead As a rule the buildings of Palmyra do not possess any Galhenus succeeded to a merely nominal rule m the Last md 
architectural individuality but these tombs are an exception made no effort to recover the lost provinces Thereupon the tiw 
The style of all the rums is late classic and highly ornate but leading generals of the Roman army Macnmm and Callistus 
Without refinement renounced their allegiance and proclaimed the two sons of iha 

The use of Palmyra to a position of political importance may former as emperors (ad 261) During the crisis Odacnathiw 
be dated from the first impenal penod when the city must have remained loyal to Galhenus and was rewarded for ks fidetily 
""Sdiffitted the suzerainty of Rome for decrees respecting its cus by the grant of a position without pamlfel upder ordimry nr 
toifi dues wei^ issued by Germameus (ad and Cn Do cumstances as hereditary prince of Palmyra he was appointeii 

ttilftis Corbulo (ad S7^d6) At the same time the city had dm OnmUs a sort of vice*eraperor for the Rast (ad ifia) He 
surrendered ^ts mdepehdence even In the days of started promptly upon the work of recovery With tes 



PALMYRA 163 


troops strengthened by what was left of the Roman army corps 
he took the offensive against Shapur defeated him at Ctesiphon 
and in a senes of brilliant engagements won back the East for 
Rome During his absence at the wars we learn from the m 
scriptions (ad 62-67) that Palmyra was admimstered by his 
deputy Septimius Worod procurator ducenarms of Caesar our 
lord also styled commandant as being Odaenathus viceroy 
(apyaT€rr}s NSI Nos 12 7-1 29) Then m the zenith of his 
success Odaenathus was assassinated at Homs (Emesa) along with 
his eldest son Herodes (^d 266-267) The fortunes of Palmyra 
now passed into the vigorous hands of Zenobia (gv) who had 
been actively supporting her husband in his policy Zenobia seems 
to have ruled on behalf of her young son Wahab allath or Athene 
dorus as the name is Graecized who counts the years of his 
reign from the date of his fathers death Under Odaenathus 
Palmyra had extended her sway over Syria and Arabia but now 
the troops of Zenobia numbering it is said 70000 proceeded 
to occupy Egypt the Romans under Probus resisted vigorously 
but without avail and by the beginning of a d 270 when Aureiian 
succeeded Claudius as emperor Wahab allath was governing 
Egypt with the title of km<y His coins of 270 struck at Alex 
andria bear the legend v(tr) c(onsulans) R^omanorum) tm(per 
ator) d(ux) R(omanorum) and display his head beside that of 
Aurdian but the latter alone is styled Augustus Meanwhile the 
Palmyrenes were pushing their influence not only in Egypt but 
in Asia Minor while still professing to act under the terms of 
the joint rule conferred by Gallienus Then in the course of the 
year ad 270-271 came the inevitable and open breach In 
Palmyra Zenobia is still called queen (fiacrLkiaffa NSI No 
13 1 cf Wadd 2628) but in distant quarters such as Egypt she 
and her son claim the dignity of Augustus Wahab allath (5th 
year) begins to issue coins at Alexandria without the head of Aure 
ban and bearing the imperial title and Zenobia s coins bear the 
same It was at this time (ad 71) that the two chief Palmyrene 
generals Zabda and Zabbai set up a statue to the deceased Odaen 
athus and gave him the sounding designation of king of kings and 
restorer (or perhaps corrector') of the whole city {NSI No 
130) These assumptions marked a definite rejection of all alle 
glance to Rome Aureiian the true Augustus quickly grasped 
the situation At the close of a d 270 Probus brought back Egypt 
into the empire then in 271 Aureiian made preparations for a 
great campaign against the seat of the mischief itself He ap 
proached by way of Cappadocia where he reduced the Palmyrene 
garrisons and thence through Cilicia he entered Syria At Antioch 
the Palmyrene forces under Zabda attempted to resist him but 
they were compelled to fall back and at Emesa they were de 
feated in a stiffly contested battle The way was now open to 
Palmyra and probably in the spring of a d 272 Aureiian captured 
the city In accordance with the judicious policy which he had 
observed m Asia Minor and at Antioch he granted full pardon 
to the citizens only the chief officials and advisers were put to 
death Zenobia and her son were captured and reserved for his 
triumph when he returned to Rome But the final stage in the 
conquest of the city was yet to come A few months later in 
the autumn of 272 — ^the latest inscription is dated August 272 
(Vogue No 1 16) — ^the Palmyrenes revolted blled the Roman 
garrison quartered m the city and proclaimed one Antiochus as 
their chief Aureiian heard of it just when he had crossed the 
Hellespont on his way home He returned instantly before any 
one expected him and took the city by surpnse Palmyra was 
destroyed and the population put to the sword Aureiian restored 
the walls and the great Temple of the Sun (ad 273) but the 
city never recovered its splendour or importance The famous 
Palmyrene archers however served m the Roman army in Afnca 
and elsewhere even in Britain as the inscription now at South 
Shields gives evidence {NSI pp 250 312 Lidzbarski Ephemens 
11 92) 

Langttage — The language spoken at Palmyra was a dialect 
of western Aramaic and#belongs to the same group as Nabataean 
and the Aramaic spoken m Egypt In some important points 
however the dialect was related to the eastern Aramaic or Synac 
{e g the plur endmg m e ; the droppmg of the final t of the pto 


nominal suffix third pers sing with nouns and of the final u of 
the third pers pi of the verb the infin endmg u etc ) But the 
relation to western Aramaic is closer specially characteristic are 
the following features the imperf beginning with y not as in 
Syriac and the eastern dialects with n or I the plur endmg 
ayya the forms of the demonstrative pronouns etc As the 
bulk of the population was of Arab race it is not surprising that 
many of the proper names are Arabic and that several Arabic 
words occur in the mscnptions The technical terms of municipal 
government are mostly Greek transhterated into Palmyrene a 
few Latin words occur of course in Aramaic forms The writing 
IS a modified form of the old Aramaic character and especially 
interesting because it represents almost the last stage through 
which the ancient alphabet passed before it developed into the 
Hebrew square character 

The names of the months were the same as those used by the 
Nabataeans Syrians and later Jews viz the Babylonian The 
calendar was practically a reproduction of the Julian which 
Roman influence disseminated throughout Syria Dates were 
reckoned by the Seleucid era from October ^12 bc 
R eligion — ^The religion of Palmyra did not differ in essentials 
from that of the north Syrians and the Arab tribes of the eastern 
desert The chief god of the Palmyrenes was a solar deity called 
Samas or Shamash ( sun ) or Bel or Malak bei transcribed 
M.aXaxfirfKos Malagbelus {NSI p 268 Lidzbarski Ephemens 
11 pp 84 92) whose great temple is still the most imposing 
feature among the rums of Palmyra Both Bel and Malak bel 
were of Babylonian origin Sometimes associated with the Sun 
god was Agli bol the Moon god who is represented as a young 
Roman warnor with a large crescent attached to his shoulders 
(Chabot Choixdlnscr dePalmyre PI xix r) The great goddess 
of the Aramaeans ^thar atheh in Greek Atargatis {qv) and 
Allath the chief goddess of the ancient Arabs were also wor 
shipped at Palmyra Another deity whose name occurs m votive 
mscnptions is Baal shamin 2 e Baal of the heavens = Zevs 
/teyterros Kepawm, sometimes called lord of eternity Another 
^ interesting divine name is that of a distinctly Arabic deity She a 
aiqum the good and bountiful god who does not drink wine 
{NSI No 140 B) the name means he who accompanies the 
protector of the people — the divine patron of the caravan A 
common formula in Palmyrene dedications runs To him whose 
name is blessed for ever the good and the compassionate out 
of reverence the name of the deity was not pronounced was it 
Bel or Malak bel? It is worth noticing that this epithet like 
lord of eternity (or of the world ) has a distinctly Jewish 
character Altogether about 22 names of gods are found in 
Palmyrene some of them however only occur in compound 
proper names m 

After Its overthrow by Aureiian Palmyra was partially revived 
as a military station by Diocletian (end of 3rd century ad) as 
we learn from a Latin inscription found on the site Before this 
time Christianity had made its way into the oasis for among the 
fathers present at the Council of Nicaea (ad 325) was Marmus 
bishop of Palmyra The names of two other bishops (5th and 6th 
centunes) have come down to us and the foundations of two 
churches have been discovered the larger of which 148ft by 
88ft may have held the seat of the bishop About ad 400 
Palmyra was the station of the first Illyrian legion {Not dign 
1 85 ed Bocking) Justinian m 527 furmshed it with an aqueduct 
and built the wail of which the rums still remain (Procopius De 
aedzf 11 ii) At the Moslem conquest of Syria Palmyra capitu 
lated to Khalid {^ee Caliphate) without embracing Islam 
(Yaqut 1 S31) The town became a Moslem fortress and re 
ceived a considerable Arab colony The ruins of Palmyra greatly 
interested the Arabs and are commemorated in several poems 
quoted by Yaqut and others they are referred to by the early 
poet Nabigha as proofs of the might of Solomon and his sov 
ereignty over their builders the Jinn (Derenbourg Journ As xn 
269) References to Palmyra m later times have been collectei^ 
by Quatremfere Sultans Mamlouks 11 pt I p 25^ seq All but 
annihilated by earthquake in the nth century it recovered con 
siderable prosperity when Benjamin ^f ^Tudela visited the city 
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whicli was still called Tadmor he found 000 Jews within the 
walls (i th centuiy) It was still a wealthy place a late as the 
14th century but in the enerai decline of the East and owing to 
changes m the trade routes it sunk at length to a poor group of 
hovels o'alhered m the courtyaid of the Temple of the Sun The 
rums firs became known to Europe through the visit of Dr 
William Halifax of Aleppo in 1691 (see FEFQ St 1890) The 
architecture was careful 3 studied by Wood and Dawkins in 1751 
whose splendid folio {The Rmns of Palmyra London i/S^) also 
gave cop es of inscriptions But the epigraphic wealth of Pal 
myra was first opened to study by the collections of Waddm^ton 
(\ol 111) and De Vo ue (La Syrte centiale) made m 1861-6 
Since that time the most \aiuabie document which has come to 
light IS the gieat nscal inscription discovered m 1882 by Prince 
Abamelel Lazarew 

See also J Mordtmann Palmyremsches (1899) Clermont Ganneau 
Etudes dmch or 1 Receml darch or 111 v \u vm Lidzbarski 
Ephemens 1 and 11 Sobernheim Palm Inschr (1905) The Reper 
foire diptg} ^em contains the new texts which have been published 
since 1900 and Chabot Choit d Inscriptions de Palmyre 192 a valu 
able collection of texts and photographs For the dialect see Noldeke 
ZDMG x\iv S«)~io9 and S A Cook JQR xvi 274 Critical dis 
cushions of the history will be found in Mommsen Provinces of the 
Roman Empire (Eng tians 1886) pp 9 sqq An expedition was 
made 111 1914 by Peres Jausstn and Savimac under the auspices of 
the Academie des Inscriptions et Belies Lettres the report is given in 
the Revue Bibhque 19 0 pp 359-419 The whole site is being explored 
afresh (1937) for the Academie by Prof A Gabriel see Syria vm 
(19 1 ) PP (G A C ) 

PALNI HILLS, a range of hills in south India in the Ma 
dura district of Madras They are an offshoot from the Western 
Ghats and while distinct iiom the Anamalai hills form part 
of the same system They contain the hill station of Kodaika 
tial (7 ^>00 ft ) Coffee is cultnaied on the lower slopes 
PALO ALTO, a city of Santa Clara county California 
USA on the San Francisco peninsula 8 m S E of the city and 
xS m from the ocean It is served by the Southern Pacific rail 
way and by motor coach lines Pop 5 goo m 19 o (83% native 
white) 13 6 s m 1930 by the Federal census It is a beautiful 
residential city the seat of Stanford university five mill 
tary academies several private preparatory schools and a U S 
Veterans hospital Palo Alto was laid out in 1891 by Senatoi 
Stanford as a university town and was mcoiporated in 1894 In 
1909 it was chartered as a city The name was suggested by an 
isolated ledwood tree which stood on the site 
PAI O ALTO, a battlefield in Cameron county Texas be 
tween Point Isabel and Matamoras about nine miles north east of 
the latter There on May 8 1846 took phee the first battle of the 
war between Mexico and the United States (1846-1848) Bnga 
di r General Zachary Taylor s forces of some 2 200 regulars m an 
effort to 30m with beleagered troops at Fort Brown came upon 
a superior number of Mexicans (variously estimated between 
4 000 and 6 000) under General Arista Between the chaparral and 
the marshes the two lines were drawn up opposite each other the 
Mexicans astride the road to Ft Brown Taylor s artillery better 
handled than the Mexican heavy pieces cut great swaths m the 
enemy s iinea m process of forming An attempt to turn the 
American right by a supeiior force of Mexican cavalry was met 
by a boUow square of the 5th Infantry The grass was set on 
fire by the powder wads from the shells so that a dense smoke 
screen kept the two armies from seeing each other well In this 
the tramed and disciphned subordinate leaders of the United 
States forces promptly met the Mexican attempt to encircle the 
Mt K.mggoM s and Duncan s batteries moved and fired handily 
m spite of the smoke Because the battle began m the afternoon 
l^ere was not sufficient daylight for either side to have a decisiom 
When darkness dosed the issue for the day the Mexican loss was 
to estimate about seven tunes that of the Americans 
ehfe%ement is mt^mating in that it was the first instance 
lltuted States history where superiority of training against an 
eOdny rested with the Amecicans 

H Smith, The Wm wtik Mexm, Vol 1 
McClelite* The, Mextdm war 0 mry C M 

' Ifor (f89») , W A mnm Tim Mm 


lory of the United States Army (1924) Onginal Correspondence and 
Reports m Old Files Section Adjutant Generals Of&ce Washington 
DC (WAG) 

PALOLO WORM (Eumce virtdts) a marine annelid worm 
of the order Polychaeta native to the waters surrounding the 
Samoan and Fiji islands At the full of the October moon it com s 
to the surface in immense numbers to breed and is caught m large 
quantities by the natives for food (See Annelida Fig 10) 
PALOMINO DE CASTRO Y VELASCO, ACISCLO 
ANTONIO (1650-1726) Spanish painter and writer on art 
Although negligible as an artist he produced a work on art 
Museo pictonco y escala optica (1715- 4) the third volume of 
which IS a mine of biographical material relating to Spanish 
artists On the strength of this he has been called the Spanish 
Vasari The work was partially translated mto English in 1739 
an abridgment of the original (Las Vidas de los pintores y estatu 
arios espanoles) was published in London in 1742 and afterwards 
appeared m a French translation in 1749 A German version was 
published at Dresden in 1781 and a reprint of the entile work at 
Madnd in 1797 

PALO VERDE (Cercidnm Torreyamm) a North Amen 
can tree of the pea family (Leguminosae) native to the highly 
and deserts of south eastern California and adjacent Arizona and 
Mexico It is a short trunked intricately branched tree 15 to 
0 ft high with smooth conspicuously green bark and minute 
leaves which quickly wither and fall their function being as 
sumed by the green elements (chlorophyll) m the bark The 
bright yellow flowers borne m axillary clusters are followed by 
beanhke pods about 3 m long The palo \erde (Span pah 
verde green tree) is a characteristic woody plant along washes 
in the Colorado desert 

PALTOCK, ROBERT (1697-1767) English writer a Eon 
doner by birth owes his fame to his romantic Life and Adventures 
of Peter Vlltlkins (1751) It has been several times reprinted 
notably with an introduction by A H Bullen m 1884 Paltock 
died in London on March 0 1767 

PALUDAN-MULLER, FREDERIK (1809-1876) Da 
msh poet was the third son of Jens Paludan Muller from 1830 
to 184s bishop of Aarhus and born at Ljerteminde in Funen 
on Feb 7 1809 In 1819 his father was transferred to Odense 
and Frtdenk began to attend the Latin school there In 1828 he 
passed to the university of Copenhagen In 1832 he opened his 
poetical career with Four Romances and a successful romantic 
comedy entitled K^aerlighed ved hofief ( Love at Court ) This 
was succeeded m 1833 ^7 Dandsennden ( The Dancing Girl ) 
He was not however well inspired in his iyncai drama of Amor 
and Psyche m 1834 nor m his Oriental tale of Ztdcimas flugt 
( Zuleimas Fhght ) in 1835 both written under the strong 
influence of Byron But he regained all that he had lost by his 
two volumes of poems in 1836 and 1S38 From 183S to 1S40 
Paludan Muller was making the grand tour in Europe and his 
genius greatly expanded in Italy he wrote Venus a lyrical poem 
of extreme beauty In the same year 1B41 he began to publish 
a great work on which he had long been engaged and which he 
did not conclude until 1848 this was Adam Mama a narrative 
epic satirical modern and descriptive mto which Paludan Muller 
wove ail his variegated impressions of Denmark and of Jove This 
remains a Danish classic In 1844 he composed three enchanting 
idylls Dryadens bryllup ( The Dryads Wedding ) Ttthon 
( Tithonus ) and Abels dod ( The Death of Abel ) From 1850 
a certain decline m the poet s physical energy became mamfest 
and he wrote less His majestic drama of Kaknm belongs to 
r854 Then for seven years he kept silence Parad$sei ( Para 
dise’) 1 861 and Bemd$kt fra Nwem ( Benedict of Nurcia ) 
1861 bear evidence of malady both physical and mental 
Paludan Muller wrote considerably after this but never re 
covered his early raptures except in tbe very latest of all Ins 
poems the enchanting welcome to death entitled Adems Tlie 
poet died at Copenhagen on Dec 27 1876 

Paludan Muller was also the author of two prose romanw Mm 
iomsMden (^The Fountain of^Youlh^*) aiad tw 
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PALWAL, a town of Britisli India m Gurgaon district | 
Punjab Pop (1931) 10807 It is a place of great antiquity 
supposed to fio^ure in the earliest Aryan traditions under the name 
of Apeiava part of the Pandava kingdom of Indraprastha 

PAMIERS, a town of southern France in the department of 
Arie e 40 m S by F of Toulouse on the railway to Foix Pop 
(19 6) 9777 Pamiers was originally a castle built in the early 
I th century by Roger II count of Foix on lands of the abbey of 
St Antonin de Fredelas The abbots of St Antonin and after 
wards the bishops shared the authority over the town witn the 
counts which gave rise to numerous disputes Pamiers was sacked 
by Jean de Foix m i486 a^ain during the religious wars when 
the abbey of St Antonin was destroyed and finally in 16 8 by 
Henry II of Bourbon prince of Conde Pamiers is the seat of 
a bishopric dating from the i^th century The cathedral (chiefly 
17th century) with an octao'onal Gothic tower is a mixture of 
the Graeco Roman and Gothic styles the church of Notre Dame , 
du Camp (17th and i8th centuries) has a crenelated and machic 
dated facade of the 13th century Iron and steel of good quality 
are among its products There are nursery gaidens in the vicimty 
and the white wine of the district is well known 

PAMIRS The name of a chain of mountains m Cential 
Asia Our estimate of the extent of Pamir conformation depends 
much on the significance of the word Pamir If we accept the 
Persian derivation of the term pat mtr or the foot of moun 
tain peaks we have a definition which is by no means an inapt 
illustration of the actual facts of configuration The plateau of 
Tibet and the uplands of the Pamirs are not analogous m physi 
ography and do not merge into each other Littiedale points 
out {RGS Journ vol vii ) that the high level valleys of glacial 
formation which distinguish the Pamirs have no real counterpart 
in the Chang t or high plains of Tibet The latter are 2 000 
ft higher intersected by narrow ranges are drained by no 
rivers of importance but form a region of salt lakes and stagnant 
marshes relieved by wide flat spaces of open plateau country 
The absence of any vegetation beyond grass or scrub is a stnk 
mg feature common to both Pamir and Chang t ang but there the 
resemblance ceases and the physical conformation of mountain 
and valley to the east and to the west of the upper sources of the 
Zarafshan is radically distinct 

The Pamirs are divided by the great meridional mountain chain 
of Saiikoi with Muztag Ata ( 4 388 ft ) This chain divides the 
high level sources of the Oxus on the west from the streams which 
sweep downwards into the Turkestan depression of Kashgar on 
the east There are the true Pamirs (ze valleys reaching up in 
long slopes to the foot of mountain peaks) on either side and 
those on the west differ in some essential respects from those on 
the east On the west the following are generally recognized as 
distinct Pamirs (i) the Great Pamir with Lake Victoria (2) 
the Little Pamir separated from the Great Pamir on the north 
by the Nicolas range (3) the Pamir 1 Wakhan the narrow 
trough of the Wakhan tributary of the Oxus the term Pamir 
applying to its upper reaches only (4) the Alichur— the Pamir 
of the Yeshii Kul and Ghund — ^immediately to the north of the 
Great Pamir (5) the Sarez Pamir the valley of the Murghab 
river which has here found its way round the east of the Great 
Pamir and the Alichur from the Little Pamir and now makes 
westwards for the Oxus At the foot of the Sarez Pamir stands 
Murghabi To the north east of the Alichur are the Rang Kul 
and the Kara Kul Pamirs Rang Kul lake occupies a central basin 
or depression but the Kara Kul drams away north eastwards 
through the Sankol (as the latter bending westwards merges 
into the Trans Alai) to Kashgar and the Turkestan plains SimSar 
charactenstics distinguish aE these Pamirs Th^ are hemmed m 
and separated by snow capped mountain peaks and ndges whidh 
are seamed with glaciers terminating in moraines Long sweeps 
of grassy upland bestrewn with boulders lead from the sti:eaihs 
up to the snowfieM^^ yeEow grey or vivid green according to 
season and the measure %f sumight fold upon Md m mternnn 
able succession^ theii: bleak monotony being only relieved the 
grace of flqiym for a Aort i^pace during the Slimmer ^ 

To the east of the Sankol chain is the Taghdtimbtsh Fanht: 
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which claims many of the characteristics of the western Pamirs 
at its upper extremity where the Karachukar which drams it 
IS a comparatively small stream But wheie the Karachukar 
joining forces with the Khunjerab flows northwards to Tashkur 
ghan dividing the two parallel ranges of Sankol and Kand r 
which together form the Sankol chain the appellation Pamir can 
hardly be maintained This is the richest portion of the Sankol 
province Here are stone built houses collected in scattered de 
tachments with a spread of cultivation reaching down to the 
river Here are watei mills and many permanent apphances of 
civilization suited to the lower altitude (ii 500 ft the average 
height of the upper Pamirs being about 13 000) and here we are 
no longer near the sources of the river at the foot of the moun 
tain peaks One other so called Pamir exists to the east of San 
kol separated therefrom by the Kandar which is known as Mar 
lom or Manong But this Pamir is situated nowhere near the 
i sources of the Zarafshan or Raskam river vhich it borders and 
possesses little m common with the Pamirs of the west The 
Mariom Pamir defines the western extremity of the Kuen Lun 
which stretches eastwards for 50 m before it becomes the po 
litical boundary of northern Tibet 
The Muztagh Cham and Karakoram Extension — ^The 
Muztagh chain which holds within its grasp the mightiest system 
of glaciers in the world forms a junction with the Sankol at the 
head of the Taghdunibash and also with the Hindu Kush The 
political boundary be ween Kashmir and Smkiang is carried by 
the Zarafshan or Raskam river to a point in about 79 20 E 
where it is transferred to the watershed of the Kuen Lun Within 
the limits of these partially explored highlands lying between the 
Pamirs and the Tibetan table land exact geographical definition 
IS impossible Godwin Austen considers the mam chain of the 
Muztagh to merge into the central system of the Tibetan Chang 
t ang Its axis being defined and divided by the transverse stream 
of the Shyok at its westward bend whilst the Karakoram range 
m which the Shyok rises is a subsidiary northern branch The 
pass over the Karakoram (18 500 ft ) is the most formidable 
obstacle on the mam trade route between Leh (g v) and Kashgar 
The Taghdumbash Pamir — ^The Taghdumbash Pamir oc 
cupies a geographical position of some political significance One 
important pass (the Beyik 15 100 ft ) leads from the Russian 
Pamirs into Sankol across its northern border A second pass 
(the Wakhjir 16 150 ft ) connects the head of the Wakhan val 
ley of Afghanistan with the Sankol province across its western 
head whilst a third (the Kilik 1 5 600 ft ) leads into the head ot 
the Hunza river and opens a difficult and dangerous route to 
Gilgit 

Glacial Sources of the Oxus — The true source of the Oxus 
probably lies m the snowfields of the Nicolas range and Lalses 
Chakmaktm (13 020 ft ) and Victona (13 400 ft ) may be re 
garded as incidents diminishing in volume day by day m the 
course of glacial streams rather than original springs or sources 
The Nicolas glaciers also send down streams to the Panja or Wak 
ban river below its junction with the ice stream from. Wakhjir 
Climate and Population^What is known of the climate of 
the Pamirs is based on observations taken at Pamirski Post on the 
Murghab nver The rainfall is that of the steppe r^sme most 
ram fallmg m late spnng and early summer The air is re 
markably dry especially in summer The mean winter (January) 
temperature is — i and the mean summer temperature (July) 
58^ A very strong south west wind blows up the valleys by day 
throughout the year There is much snow m the valley bottoms 
but the ndges are snow free and without glaciers At the height 
oi 000 ft the rainfaE is only 2 m per annum 
The population is mainly nomadic and includes a vanety of 
"^dnfts from vanems surrounding rtegions The matn element Is 
usually called Pamin and is very broad headed with a white 
feesh skin often much bron^ aUd abundant brown hair fndmed 
lo te curly the men havU mUch face hair The statute is slightly 
ahovu the average (^ay ^ ft In Ihe nos^ is narrow^ 
and straight or aqihtou the eyes are stmaght as^ Europeans 
may be light Among the iteniti tribes the purest are tte 
infoutithlheUri To theteqpth ate Daifti! eleiuetils 
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more related to the people of north west India but not usually 
with such extreme long heads as are found among the Rajputs 
and Sikhs To the west occur the broad headed Kiro-hiz with 
yellowish whi e skin usually bronzed -very broad heads large 
cheekbones rather narrow noses dark eyes of European type and 
a tendenc} to stoutness The first or Pamin type is in practically 
every feature aim to the Alpim type of Europe Some of the 
Pamiri peoples are nearly related to the gypsies There are Jews 
m the towns below the Pamiis 

The Ivir hiz are Sunm Mohammedans but are said to retain 
traces of ancient Nestorian Chnstiamtv in their ritual practices 
and it is thought that a Christian bishopric survived at Yarkand 
till about a century after its presence there was noted by Marco 
Polo The last Gurkhan of the Kara Kitai Empire in the early 
ijth century (the legenlary Prester John) was a member of a 
Christian tribe named Naiman mentioned by Ney Ehas and 
claiming kinship with the Kipchaks 

Through the Pamirs have passed famous trade routes e g 
from Yarkand via Tashkurgan and Ran» Kul to the stations 
in Turl istan north of the Oxus or \ia Tashkurgan and Lake Vic 
toria to Badakshan while the Buddhist pilgrim route from 
Varkand and other cities of Sinkiang across the Baroghil pass 
to Chitral is also of historic importance 

Exploration — ^Native explorers from India first began to be 
busy in the Pamirs about 1800 and m 1874 the mission of Sir D 
Forsyth to Yarkand led to the first systematic geographical 
exploitation of the Pamii country In 1885 Ney Elias made his 
famous journey across the Pamirs from east to west identifying 
the Rang Kul as the Dragon lake of Chinese geographers — a dis 
t motion which has also been claimed by some geographers for 
Lake Victoria Lockhart and Woodthoipe m 1886 passed along 
the Wakhan tributary of the Oxus from its head to Ishkashim in 
Bidakshan and completed an enduring lecord of most excellent 
geographical research Boncalot m 1887 Littiedale m 18S8 Cum 
btrland Bower and Dauvergne followed by Younghusband m 
succeeding >eirs extending to 1890 Dunmore m 1892 and S\en 
Hi dm m 1894-9^ have all contributed to Pamir geography but 
the honours of successful mquir} m those high altitudes still fall 
to the late Lord Curzon whose researches m 1S94 to a smgu 
larly clear and comprehensne description of Pamir geography 
as well as to the best map compilation made up to that time 
Meanwhile Russian explorers and Russian topographers had been 
equally busy fiom the north The famous soldier Skobelev was 
probably the first European to visit the Great Kara Kul He was 
followed by scientific missions systematically organized by the 
Russan go\ernment In 1S83 Putiatas mission started south 
( romchevsky was hard at work from 1888 to 189 Yano began 
a^m m 1891 after a short spell of rest and has left his mark as 
a permanent record m the \ alley of Sarhad (or Wakhan) between 
the Baroghil pass and Bozai Gumbaz Finally m 1895 the Russian 
mission under Genera! Shveikov&ky met the British mission under 
General Gerard on the banks of Lake Victoria and from that 
point to the Chinese frontier eastward demarcated the line which 
thereafter divided Russian from British interests m highest Asia 

PAMPA, LA, a territory of the southern pampas region 
of Argentina bounded north by Mendoza San Lms and Cordoba 
east by Buenos Aires south by the territory of Rio Negro from 
which It IS separated by the over Colorado and west by Mendoza 
Pop (1934) 216312 It belongs geographically to the south 
western part of the great Argentine pampas from which its name 
IS derived but m reality only a part of its surface belongs to the 
plain region The western and southern part (perhaps the larger) 
IS much broken by hills swamps and sandy wastes with occasional 
stretches of wooded country The western half is crossed by 
a broad depression extending from Mendoza south east to an 
intersection with the valley of the Colorado which was once per 
haps the outlet of the closed drainage basm occupied by the 
provinces of Mendoza San Juan and San Luis This depression 
^ partially filled with swamps and lakes into which flow the 
wvers Atuel Salado An obscure continuation of these nvers 
calW the C wi leubp flows south east from the great swamps 
into the large lake of H|r^uqu^!n about 60 m north of the Colo 


rado There are a great number of lakes in La Pampa especially 
in the south east The eastern half is described as fertile and well 
adapted for grazing although the rainfall is very light Since the 
closing years of the 19th century there has been a large migration 
of stock raisers and a ncultunsts into La Pampa and the tern 
tory has become an important producer of cattle and sheep wheat 
Indian corn linseed barley and alfalfa The climate is dry and 
the temperature ranges from the severe ftosts of wintei to an 
extreme of 104 F in summer Strong variable winds are char 
actenstic of this region Railways have been extended into the 
territory from Buenos Aires and Bahia Blanca the latter bem 
the nearest seaport There is connection also with the Transan 
dine railway line on the north The capital is General Acha (pop 
about 2 000) and the only other places of importance are Santa 
Rosa de Toay and Victorica both small camp villages 
PAMPAS, an extensive plain of Argentina extending from tht 
Rio Colorado north to the Gran Chaco and from the foot hills 
of the Andes east to the Parana and Atlantic coast There art 
other pampas in South America such as the pampas de Auilagas 
in Bolivia the pampas del Sacramento between the Huallaga and 
Ucayali rivers m eastern Peru and others less well known but 
when pampas is used alone the great Argentine plain is mi ant 
The Argentine pampas was once the bed oi an ancient sei 
covered on the west by shmgle and sand and on the cast by 
deposits of estuary silt Its western and northern limits formed 
by the foot hills of the Andes and by the south of the great 
forested depression of the Gran Chaco cannot be accurately de 
fined but its area is estimated at 200 000 to 300 000 square miles 
Its greatest breadth is across the south between the 36tli and 3/th 
parallels and its least m the north It has a gradual slope from 
north west to south east from an elevation above sea Itvtl 
2 320 ft at Mendoza to 20 ft at Buenos Aires on the La Plata — 
the distance across being about 635 miles Apart fioni a few 
sierras in the north west and m the south and a few longitudinal 
depressions in the west the plain appears perfectly level 11k 
east which is humid fertile and grassy has no natural aibortal 
growth except m the vicinity of Cordoba and m iht north wbiu 
aKarrobas and some of the Chaco species are to be found In tin 
extreme south some species of low thorny bushes covei consider 
able areas m the vicimty of the hill ranges otherwise tht plain is 
destitute of native trees Since the arrival of Europeans sevtnl 
species have been introduced successfully such as the cucalvptus 
poplar peach willow ombu and others 
The distinctive vegetation of the grassy pampas is the tall 
coarse leaved pampas grass whose feathery spikes often reach 
a height of 8 or 9 feet It covers large areas to the exclusion of 
all other species except the trefoils and herbs that grow between 
Its tussocks Since the advent of Europeans other forage plants 
have been introduced the most successful being alfalfa (lucerne I 
West of this region is a dry sandy semi barren plain called the 
sterile pampas It has large saline areas brackish streams and 
lakes and immense sandy deserts and m singular contrast to the 
fertile treeless region of the east it supports large areas of stunted 
trees and thorny bushes The grassy plains are well watered by 
streams flowing to the Parana La Plata and coast though some 
of these are brackish 

Civilized occupation is working many changes m the chaiacttr 
and appearance of the pampas The first change was m the intro 
duction of cattle and horses Cattle were pastured on the open 
pampas and were guarded by men called gauchos who became 
celebrated for their horsemanship hardihood and lawlessness At 
tention was then turned to sheep breeding which developed an 
other and better type of plainsmen Then followed the extensive 
cultivation of cereals forage crops etc which led to the geiieni 
use of fences the employment of immigrant labourers largely 
Italian and Spamsh the building of railways and the growth of 
towns The picturesque gaucho is disappearing m the eastern 
provinces and the herds are being driven farther inland 
PAMPERO, the cold south west wipd which blows over the 
great plains of southern Argentina The term is somewhat loosely 
apphed to any strong south west wind in that region but more 
stnctly to a ram squall or thunderstorm ansing sudflenly in the 
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pre\ ailing currents from north and north east Pamperos occur 
at Buenos Aires on an average about a dozen times m the year 
PAMPHILUS (ist century a d ) a Greek grammarian of the 
school of Aristarchus He was the author of a comprehensive 
lexicon in 95 books of foreign or obscure words (yXcorrat tjtol 
Xe^GLs) the idea of which was credited to another grammarian 
Zopynon himself the compiler of the first four books The work 
itself is lost but an epitome by Diogenianus (2nd century) formed 
the basis of the lexicon of Hesychius A similar compilation called 
K€i}j,(j)v ( meadow ) from its varied contents dealing chiedy with 
mytholo ical marvels was probably a supplement to the lexicon 
See M Schmidt appendix to his edition of Hesychius (1862) vol iv 

PAMPHLET, a small tract especially of topical interest 
(probably from Fr pamphlet derived from the i th century 
poem Pamphlus sen de amove) The first use of the word is 
found m 1344 m Richard de Bury s Phlobtblon The leaflets and 
broadsides of the 15th and i6th centuries were concerned with 
religious controversy In the 17th century the more familiar type 
of polemical pamphlet became common famous examples being 
Milton s Areopagittca and the anti Cromwell tract Kilhng no 
Murder (1657) But it was not until the i8th century that the 
pamphlet first in the hands of Addison and Swift and so down 
to Burke and Rousseau became a regular weapon of political con 
troversy the medium as well for a stately argument as for a 
bitter personal assault Less pugnacious and less adroit in the 
19th and 20th centuries the pamphlet has become increasingly 
a means of propaganda The corn laws the Indian mutiny 
Schleswig Holstein Irish home rule the eastern question vati 
camsm (and every sort of religious dispute) Dreyfus tariff re 
form prohibition nationalization etc all have produced a flood 
of pamphlet controversy Generally speaking the pamphlet tends 
essentially to present one side of an argument and is usually more 
remarkable for its vigour than its balance 
PAMPHYLIA, the region m the south of Asia Minor be 
tween Lycia and Cilicia extending from the Mediterranean to Mt 
Taurus It was bounded on the north by Pisidia and was a coun 
try of small extent having a coast hne of about 75 miles with a 
breadth of about 30 miles There can be little doubt that the 
Pamphylians and Pisidians were originally the same people but 
the istmction between the two seems to have been established 
at an early period Herodotus who does not mention the Pisidi 
ans enumerates the Pamphylians (1 28) among the nations of 
Asia Minor while Ephorus mentions them both correctly in 
eluding the one among the nations on the coast the other among 
those of the interior The early Pamphyhans like the Lycians 
had an alphabet of their own partly Greek partly Asianic 
which a few inscriptions on marble and coins preserve Under 
the Romans the term Pamphylia was extended to include Pisidia 
and the whole tract up to the frontiers of Phrygia and Lycaoma 
The country consisted almost entirely of a plain 
The chief towns on the coast were Olbia the first town m 
Pamphylia near the Lycian frontier Attaleia {qv) and Side 
iqv) On a hill above the Eurymedon stood Aspendus {qv) 
and above the river Cestrus was Perga {qv) Between the two 
rivers but somewhat farther inland stood Sylleum a strong 
fortress which even ventured to defy the arms of Alexander 
The coins of Aspendus though of Greek character bear legends in 
a barbarous dialect and probably the Pamphylians were of Asi 
atic origin and mixed race They became largely heilenized in 
Roman times and have left magnificent memorials of their civ 
ilization at Perga Aspendus and Side The Pamphyhans are first 
mentioned among the nations subdued by the Mermnad kings of 
Lydia and afterwards passed in succession under the domimon 
of the Persian and Macedoman monarchs After the defeat of 
Antiochus III in 190 B c they were included among the provinces 
annexed by the Romans to the dominions of Eumenes of Perga 
mum later they joined with the Pisidians and Cilicians in pirat 
ical ravages Pamphylia was for a short time included m the 
dominions of Amyntas kmg of Galatia but after his death lapsed 
into a distnct of a Roman province 
See Cambridge Anaent Entory vol in (with useful bibliography) 
C Lanckolmski VtUes de la Pamphylte et de la Pmdte (3:890) 


PAMPLONA, the capital of the Spanish province of Navarre 
and an episcopal see situated i ^87 ft above sea level on the left 
bank of the Arga a tributary of the Ebro Pop (19^0) 42259 
Pamplona has a station on the Ebro railway connecting Alsasua 
with Saragossa From its position it has always been the principal 
fortress of Navarre Originally a town of the Vascones Pamplona 
was rebuilt in 68 b c by Pompey the Great whence the name 
Pompaelo or Pompelo (Strabo) It was captured by Euric the 
Goth in 466 and by the Franks under Childebert m 542 it was 
dismantled by Charlemame in /8 but repulsed the emir of Sara 
gossa in 907 In the 14th century it was greatly strengthened and 
beautified by Charles III who built a citadel on the site now 
occupied by the Plaza de Toros and by the Basilica de S Ignacio 
the church marking the spot where Ignatius de Loyola received 
his wound in defending the place against Andre de Foix m 1521 
The citadel south west of the city was constructed by order of 
Philip II (1556-98) and was modelled on that of Antwerp The 
cathedral is a late Gothic structure begun in 1397 by Charles III 
(El Noble) of Navarre who is buried within its walls of the 
older Romanesque cathedral only a small portion of the cloisters 
remains The fine interior is remarkable for the peculiar structure 
of its apse and for the choir stalls carved in English oak by Miguel 
Ancheta (1530) The principal fagade is Corinthian from designs 
of Ventura Rodriguez (1783) The same architect designed the 
aqueduct by which the city is supplied with water from Monte 
Francoa some nine miles off Pamplona has a flourishing agri 
cultural trade besides manufactures of cloth Imen stuffs flour 
soap leather cards paper earthenware iron and nails The yearly 
fair in connection with the feast of San Fermm (July 7) the 
patron saint of the city attracts a large concourse 
PAN, an Arcadian deity who never attained any high moral 
development or prominent place m cult outside of Arcadia (Ilai' 
Doric contraction of ^iraoiv pasturer cf Lat pa sco but 
commonly supposed m antiquity to be connected with irav 
all ) His father is generally said to be Hermes as his mother 
IS often named Penelope {qv) probably not the wife of 
Odysseus but commonly identified with her hence one or another 
of the characters m the Odyssey is sometimes called his father 
He is represented as more or less bestial m shape generally 
having the horns legs and ears of a goat m later art the human 
parts of his form are much more emphasized the bestial charac 
tenstics dwindling to a little pair of horns His activities are 
those of a giver of fertility hence he is represented as vigorous 
and lustful His chief concern is with flocks and herds not with 
agriculture hence he can make men like cattle stampede in 
panic terror like a shepherd he is a piper a late legend repre 
sentmg him as the lover of a nymph Syrinx ( pan pipe ) who 
disappeared into a reed bed when he pursued her Pan makiSg 
the first pipe from the reeds Like a shepherd again he rests 
at noon and dislikes having his sleep disturbed he can also send 
visions and dreams Again like a shepherd he haunts the high 
hills and another late story makes him love or be loved by the 
nymph Pitys ( pme tree ) 

Two picturesque stones are told of him When the Athenians 
sent the runner Pheidippides (or Philippides) to ask help of 
Sparta before Marathon he encountered Pan who asked why 
Athens did not honour him seeing that he was her friend and 
would be so again After the battle a cult of him was instituted 
(presumably because he had sent panic among the Persians) 
{See Herodotus vi 105 ) In the time of Tiberius one Thamus 
pilot of a ship making for Italy was thrice called by name and 
bidden to give the news that great Pan was dead (Plutarch 
de defect orac 17) It is plausibly suggested by S Remach 
although several scholars reject the idea that what was really 
heard was Oa/xous Qa/xovs Bajxovs ira/i/ieyas reOvrjKe ( Tammu^s 
Tammuz Tammuz the all great is dead ) a ritual lament for 
Thammuz Adonis ^ 

See Immerwahr XuUe wtd Mythen Arkadtens (iSgi) Roscher.^ 
Lexikon s v (bibl ) L R Famell CtMs of the Greek States vol 
(1909) H J Rose Handbook of Greek Mythology (1^28) 

^Ctdtes Mythes et Mdtgtons of course Hd M yas and ttAjum yas 
would be practically ^distinguishable in piroiiUtt0ation 
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PANA5 a City of Christian county Illinois USA m the 
central part of the State sei\ed by the Baltimore and Ohio the 
Big Four the Chica 0 and Eastern Illinois and the Illinois Cen 
trai raiivays Pop (19 o) 01 and 58^5 in 1930 Coal 

mining is the principal mdus ry Roses are grown large quanti 
ties of ha> and ram are shipped and there are several factories 
The city was incoiporated in io5/ Its name is probably a cor 
luption of Pam (Pawnee) the name of an Indian tribe 

PANAMA, a Latin American republic lying between Costa 
Rica and Colombia and occup>ing portions of the two geograph 
icai divisions Central and South America the Panama canal 
crossing the nairowtst and lowest point of land between the 
Atlantic and Pacific oceans bisects the republic from sea to sea 
The republic lies approximately b tween 7 15 and 9 39 N 

lat and between / 7 15 and S3 30 W lonmtude It is bounded 
on the north by the Caribbean sea east by Colombia south by 
the Ba} of Panama and the Pacific ocean and west by Costa Rica 
Ihe area is about 32800 sqm pop e^^ciusive of the Canal 
Zop (1930) about 467 459 or about i to the square mile The 
coas^ line on the \tlantic side is 477 m and on the Pacific 767 
miles The greatest length of the country is 4 o m and the great 
est width 1 18 milts 

Physical Features — ^The Isthmus of Panama coextensive 
with the republic is the whole iiecl of land between the American 
continents in another use the term Isthmus of Panama is 
applied to the nirrow ciossing between the cities of Colon and 
Panama the other narrow crossings further east being the Isth 
mus of San Bias (^i m ) and the Isthmus of Darien (46 m ) The 
use of the term Isthmus of Panama to include the whole country 
IS becoming more common The Caribbean coast line is concave 
the Pacific deeply convex The Mosquito gulf is to the north 
west the Gulf of Dincn to the north tist and on the north coast 
are several bays Almirante bay near the Costa Rican boundary 
IS to m wide with many islands and good anchorage pro 
tectecl bv Columbus island xbout 8 m long immediately east of 
it and connected with it is Chinqui lagoon (area about 320 
s(|m ) > m long i ni wide at the widest pom! with a maxi 
mum depth of i of! prott cted on the sea side by Chinqui archi 
ixlago immediitely east of Colon at the narrowest part of the 
isthmus IS the Gulf of San Bhs protected by a peninsula and by 
the Muktas archipelago and having the excellent harbour of Man 
dmga in the south west still farther east is Caledonia bay with | 
another good hirbour On the north coast there are about 630 
islands with a total area of about 150 square miles The Pacific 
coast IS deeply indented by the Gulf of Panama which is roo m 
wide between C ipe Garachme and Cape Malo and has the Bay of 
Farila on its west side north of Cape M ilo and the Gulf of San 
Miguel on its cast side north of Cape Garachme Danen har 
hour formed by the Imra md Savannah nveis is a part of the 
Gulf of San Miguel and is ii m long 2 to 4 m wide and nearly 
land locked In the Gulf of Panama there are 16 large and about 
100 smaller islands (the Pearl islands) with a total area of 450 
sqm the largest being Rey or San Miguel (15 m long and 7 m 
wide) and San Jos6 (25 sqm ) both are well wooded West of 
the Gulf of Panama and separated from, it by Azuero peninsula 
IS the Gulf of Montijo 20 m long and 14 m wide at its mouth 
across which stretches Cebaco island 13 1 m long and 3 m wide 
west of Cebaco is Coiba the largest island of the republic 21 m 
long and 4 to la m wide (W Tho ) 

Geology— The surface everywhere shows great irregularity 
produced by heavy rainfall which has developed a mature 
drainage system and by marine erosion shown by bold rugged 
islands^ such as those m the Gulf of Panama There have been no 
activa volcanoes m Panama since Pliocene time A record of 
the earthquakes that have occurred m Panama from the time of 
tl» Sfwish conquest untd 1886 shows only two severe shocks 
one m 1621 the other m 1S82 The line of volcanoes m Mexxoo 
Cpirai America probably dales from the end of Ctetaceous 
Grpt volcanian which was accompanied by orogenic 
0€«rred « late Cretaceous and earty Tterlwry time 
nf the rpoimtams of papwnar were formed by foldmg 
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Amenca are but by intrusions of volcanic rocks as irregular 
cores sills and dikes The mtmsive rocks include basalt diorite 
andesite granodionte and rhyolite They were injected m a 
molten condition through masses of volcanic a glomerate brecen 
and tuff and sedimentary beds of sandstone argillite limestone 
and shale nearly ail of Oligocene age Most of the intiusions 
that formed basalt andesite and rhyolite seem to have occurred in 
Miocene time The dionte is at least m part probably Eocene 
The Isthmus appears to have been considerably uplifted and 
depressed during several geolo ic periods some of the depicssion 
carrymo^ it below sea level and thus umtm the Atlantic and the 
Pacific ocean and pieventinc^ the migration of hnd animals be 
tween North and South America (G McL Wo ) 

The country has no lakes the appaient exceptions are the arti 
ficial lakes Bohio (or Gatun) and Sosa of the Canal Zone There 
are a few swamps especially on the northern shore But the 
drainage is good about 150 streams empty into the Canbbean 
and some 325 into the Pacific In the eastern part are thiee com 
plicated drama e systems of rivers very largely tidal The largest 
IS that of the Tuira (formerly called Rio Darien) whose head 
waters are near the Caribbean and which empties into the Picific 
in the Gulf of San Miguel The Chepo (or Bayano) also is a cfigi 
tate system with a drainage area reaching from the Canbbe m to 
the Pacific it is navigable for about i 0 m by small boats The 
Chagres flows from a source near the Pacific south west and then 
north to the Caribbean is a little more than 100 m long and is 
navigable for about half that distance it vanes greatly in depth 
sometimes rising 35 ft in 24 hours (at Gamboa) and drams 
about I 000 sqm West of these three nveis are simplci and com 
paratively unimportant river systems rising near ihe centre of tht 
isthmus Orographically the country IS remark ible The txckcd 
m ly irregularly rounded low pointed mountains and hills coxertii 
by dense forests (Hill) are Antillean not Andean and lie at 
right angles to the axes of the systems of North and bouth 
America The only regular ran es in Panama are in the extreme 
western part where the Costa Rica divide continues into Pmami 
and immediately south of this and parallel to it the Cordilkn 
of San Bias or Sierra de Chinqui where the highest peaks arc 
Chinqui (ii 265 ft) and on the Costa Rican boundary Pieo 
Blanco (ii 740 ft ) and Rovalo (7 020 ft ) there are two passes 
3 600 and 4 000 ft high respectively On the eastern bound uy of 
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the repubhc is the Serranxa del Danen an Andean range partly 
in Colombia The rough country between contains the following 
so called Sierras * which are not reafiy ranges m Veragua 
province, Sierra de Veragua with Santiago (9275 ft) near the 
Chinqui range and Santa Maria (4 600 ft ) immediately north 
of the city of Santa in Los Santos province (Azuero Pemn 
sula), bold hills rising 3000 ft, and rin Panama provmqe, the 
much broken Sierra de Panama which has a masonum height of 
X 700 ft and a mmwum at the Culehra iPaas of ft, the 
lowe^ point except the fiat^cetoic walar priluf ii 
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wlucli IS 153 ft in the west rn continental system There have 
been no active volcanoes since the Phocene Tertiary period but 
the country is still subject to dangerous earthquakes There 
are a few plains like that of David m Chiriqui province but 
irregular suiface is normal and this irregularity is the result of 
very heavy rams with a consequent extiemely developed drainage 
system cutting river valleys down nearly to the sea level and of 
marine erosion as may be seen by the bold and ru°^ged islands 
notably those in the Gulf of Panama It is improbable that there 
has been any connection by water between the two oceans here 
since Tertiary time 

Climate —The climate of most of Panama is entirely tropical 
with warm da>s and cooler nights the temperature at Colon 
varying from 68 to 95 F that for Panama is similar The 
seasons are divided into wet and dry the former from April to 
December the rainfall being from 85 to 1 55 in yearly Panama 
was m former times hterally a pest hole from coast to coast 
Yellow fevei and malaria weie endemic and smallpox ana other 
scourges followed m their wake The countiy is now probably 
the most healthy spot in the tropics thanks directly to the mod 
ern sanitation introduced by the American health authorities of 
the Canal Zone whose authority is extended by treaty through 
out the republic 

Inhahitaats — The population of 467 459 in 1930 was divided 
into racial classifications as follows 78 814 whites 69 5$ negroes 
4289/ Indians 4138 orientals and 708 mestizos or mixed 
bloods The population figures of Panama are always given as 
distinct from the population of the Canal Zone which is U S 
leased territory (See Panama Canal ) The country is very cos 
mopolitan and grows more so each year owing to the increasing 
traffic of the canal and the varied ships that come there The 
lower strata of the city populations particularly Colon at the 
northern or Atlantic terminus of the canal are negro however 
chiefiy from the British West Indies or their descendants 

Panama is marked for the concentration of its population m 
towns the chief of these being Panama (q v) at the Pacific or 
southern end of the canal whose port is Balboa the American 
city on the canal proper and within the Canal Zone Colon at 
the northern end of the canal has as its port and sister town in 
the Canal Zone Cristobal from which it is separated only by an 
imaginary hne Ancon which adjoins and is virtually a part of 
Panama city is the Canal Zone town corresponding to Cristobal 
in its relation with Colon but Ancon is not a port Other towns 
of historic or commercial importance are Porto Bello east of 
Colon on the Caribbean the scene of Columbus s oil fated colony 
of Nombre de Dios the terminus of the causeway which traversed 
the isthmus in Spanish colonial days and the loading port of gal 
leons and thus the scene of the activities of the buccaneers Bocas 
del Toro now an important banana shipping centre and David 
the capital of Chmqui Province near the Pacific coast and Costa 
Rica 

Edticatiioja — Education is compulsory for children from 7 to 
15 years of age To furnish the facilities for making this law 
effective the Government had m 1926 446 schools with 52 214 
pupils and i 492 teachers and there were 71 private schools The 
National institute or university had i 573 pupils the normal 
school for girls 696 There is also an arts and crafts school for 
boys The Bohvanan university founded at one of the ceremonies 
of a conference of Pan American States at Panama m 1926 has 
the support of Panama Colombia Ecuador and Peru 

Goyer mneat —The Panama Constitution was adopted on Feb 
13 1904 and divides the Government into the three usual 
branches The legislative power is vested in the national assembly 
a single chamber with 46 members elected for four years a dep- 
uty for every 10000 inhabitants The president heads the execu 
tive with a four year term and there is no vice president the 
succession being provided by the selection by the national assem 
bly of three designates every two years The presicfat elected 
Aug 51928 was Florenci^Harmodio Arosemena The presidential 
cabinet consists of five ministers as follows of government and 
justice of fosieign relations of finance and the treasury^ of pubhe 
instruction and of agriculture and worh;s The 


consists of a supreme court of five judges appointed by the presi 
dent for a term of four years a superior court several circuit 
courts and various municipal courts The judges of the superior 
and circuit courts are appointed by the supreme court for four 
years the municipal judges by the circuit courts foi one year 

Defence — Panama has no army or navy the pohce force being 
an efficient body organized originally and still directed by Amei 
lean officers Under the treaty with the United States that Gov 
ernment protects the isthmian republic from foreign aggression 
and mtervenes m case of serious domestic strife on the call of 
the president of Panama 

Communications — ^The Panama canal brings to Panama the 
largest tonna e of shipping of any country m Latin America and 
Its ports rival the great centres of the 'v^orid The chief railway 
IS the Panama railroad now owned by the U S Government but 
orio'mally built in i849--'5S by the American bankers and mer 
chants Howland and Aspmwall When completed in 1855 it had 
cost $7 500 000 its length between termini is 47^ miles The 
line was bou ht by the French Canal Company for $ 5 500 000 
and was sold to the U S Government when the assets of the French 
company were purchased at the time the United States tool over 
the construction of the canal Another railway in Chiriqui Prov 
ince comprising about 40 m was completed m 19 7-8 by 
President Arosemena just prior to his election The United Fruit 
Co operates 15 1 m of banana railway The highways of Panama 
include a fine paved road from Panama city into Chiriqui Prov 
ince various highways in the Canal Zone and the plans for high 
way construction include nuhtary roads of concrete throughout 
the Canal Zone north and south into the adjacent territory and 
across the country paralleling the canal 

Finance — Panamas foreign debt is $16000000 contracted 
in 1928 chiefiy for roads and other public works $4 000 000 of 
this 1928 issue replaced an issue of similar amount put out for the 
same purpose in 19 3 The US Government pays Panama an 
annual rental of $250 000 on the Canal Zone and the remainder 
of the income of the country comes from duties on imports and a 
few direct taxes The Canal Zone constitutes a free zone and the 
residents there all of whom are employees of the U b Govern 
ment enjoy the privileges of purchase of duty free supplies in the 
commissaries 

; The monetary umt of Panama is the daldoa equal m value to 
the U S dollar and although no gold balboas are m circulation 
silver subsidiary coins are minted although they are scarce The 
circulating medium is chiefiy U S currency The half balboa or 
half dollar is sometimes called a peso and divided mto an imagi 
nary xoo cental os 50 centavos therefore means 25 cents 

Panaman revenue and expenditures have risen gradually in recent 
years the budget for 19 7- 8 being $2 979 682 more than doubfe 
that of 1921-22 

Commerce and Trade — ^The trans shipment and transfer of 
goods at the Canal Zone ports do not appear m the movements 
of business in Panama as such shipments are within the Canal 
Zone and are under the regulations of free entry The chief ex 
port of Panama is bananas the 1924 figures showing an export 
value of $i 891 000 all going to the United States Cacao 1$ the 
second item of importance the year s total exports being valued 
at $267 000 Coconuts were valued at $224 299 ivory nuts at 
$116 398 and pearls once a great source of revenue and interest 
m Panama $68 524 Mother of pearl exports were $68 472 and 
tortoise shell $85 308 

There are gold mmes m Panama and other minerals of mpot 
tance but these are located chiefly m the difficult country of the 
interior towards Colombia and transportation is a serious prob 
lem Oil has been found m this same region and copper and iron 
have been located but not mined There are two promising coal 
deposits!, near Bocas del Toro and on the GoJfo Duke The latter 
deposits also extend mto Colombia but neither has been devei 
<^d There are important salt mines at Fanta bay on the Golf^ 
Uulce 

Hrstory —Panama had a distinctive and pctur?*que history 
afiledatir^ its independence from CoIlwba in 1903 Tire isthmiia 
the chief nouhe of fiaWtand of theitogmeht of treasure from 
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ail of Latin America south of Mexico and even the galleys from 
Manila trans shipped their car oes there All of the South Amer 
lean provinces of Spam were reached via Panama even the prov 
mces of the Rio de la Plata now Ar«*entma and Uru^^uay sent their 
produce and receded their supplies and mails overland through 
Peru and thence up the Pacific coast to Panama The isthmus was 
probably visited by Alonso de Ojeda m 1499 and m 1501 Rodrigo 
Bastid s coastm the northern border of South America from 
Venezuela westward reached Porto Bello Columbus m 150 
entered the mi hty ulf which was named m his honour Admiral 
or Aimirante bay He planted the colony Nombre de Dios at 
Porto Bello but this was destroyed by the hostile Indians as soon 
as he had sailed awa> In 1510 it was re established by Diego de 
Nicuessa the first cOvej:nor of the Province of Castilla del Oro 
including most of Panama Costa Rica and part of Nicaragua 
In the same year Darien colony (originally called Santa Maria de 
la Antigua del Darien) was founded by Martin Fernandez de 
Enciso In December of that year an insurrection against Enciso 
put Vasco Nunez de Balboa in command of the province Balboa 
who had been m Panama since 1501 gradually pushing his for 
tunes upward crossed the isthmus in 1513 and discovered the 
Pacific ocean lymo^ to the southward of the coastline he named 
it the Southern ocean and took possession of it in the name of 
the King of Spam on Sept 5 or 26 
Pedro Anas de Avila sent out from Spam to succeed Enciso 
displaced Balboa and uniting the provinces of Nueva Andalucia 
and Castilla del Oro established that of Tierra Firma m 1514 and 
in 1519 founded the city of Panama Panama became the ter 
minus of transport across the isthmus with Porto Bello at the 
eastern or rather the northern end a paved causeway was buiit 
and pack animals and slaves carried the unrecorded treasures of 
the Indies along the road Pirates came again and again to waylay 
the caravans to lay sie^e to the ports of Panama and Porto Bello 
and to sack and burn both at various times William Paterson 
(q f) established m 1698 a Scottish settlement at what is still 
known as Porto Escoces m the north east but m 1700 the Span 
nids expelled the rem lining members 

In 1718 when the viceroyalty of Nueva Granada was created 
Panama was meorporated under its administration and through 
out the various vicissitudes of the independence period was re 
glided as but one province of Nueva Granada m the Colombian 
federation In 1841 however Panama seceded with the neigh 
bourmg Province of Vtragua setting up the independent State 
of the Isthmus of Panama Colombia quelled the rebellion but 
m 1853 under the new Gnnadme Confederation from which the 
States h id a right to withdraw Panama again seceded but later 
returned In 1885 Panama was bitterly resentful of the action 
ol Piesident Nunez m overriding the 1863 Constitution recog 
m/mg the sovereignty of the States of Colombia and the 1886 
Constitution was adopted without Panama being heard it changed 
Panama from a State to a department and vested its government 
m I edtra! appointees When the French Canal Company began 
activities Panama was a rich field for corrupt officials and the 
people suffered considerably at the hands of many of the appoint 
ees from Bogota In 1895 there was an abortive uprising and 
from XS98 to 1903 the province was m contirmal revolt 
Ihe treaty of the United States and Colombia in 1846 allowing 
the United States the right of transport across the isthmus and 
guaranteeing on the part of the United States the sovereignty of 
Nueva Granada on the isthmus early brought the United States 
into the Fanaman situation In 1901 the Hay Fauncefote Treaty 
settled the oght of the United States to build the canal and to 
control It alone Negotiations were begun with Colombia for the 
site and authority and m Jan 1903 the Hay Herran treaty was 
finally signed The Colombian Congress delayed ratification 
possibly m the hope of securing better terms possibly waiting for 
Uie expiration of the French concession when the sums which the 
foiled States had agreed to pay the French company would pos 
sihly be available for Colombian interests The session of Con 
gross ratify the treaty adjourned without doing so on 

October 31 On Nov 3 the independence of Panama was de 
fe Panaim City«‘aiSi the revolutionary activities of Fmmma 


surged up The Colombian troops landed at Colon to cross the 
isthmus and engage the revolutionists were stopped by 4 / marines 
of the U S cruiser Nashville under the provisions ot the treaty 
of 1846 on the ground that in that document the United S ates 
had guaranteed to keep the isthmus open and civil w l would 
close it Meanwhile on Nov 7 fhe Panaman minister was re 
ceived in Washington and on Nov 18 a treaty was s giied between 
the Umted States and the new repubhc ceding the Canal 7 one 
for a payment of $10000000 and $ 50 annual lental The 
Panaman Government was organized and a constitutional issem 
bly met on Jan 15 1904 when the present Constitution w is 
drawn up The haste with which President Roosevelt iicogni/ed 
the new republic has been the subject of wide cntitism ind the 
pa3nnent to Colombia after 19 3 of $ 5000000 w is taken in 
some quarters as acknowledgment of the fault but this pivment 
was officially made in settlement of various claims foi the use 
of Colombian property and to clear title to the ph} sic d proper 
ties of the canal 

Relations between the Umted States and Panama have on the 
whole been cordial The two countries earned on then common 
affairs under the treaty of 1904 and the so called Fift Agreement 
a series of orders issued by William Howard Taft while secretary 
of war These were regarded by Panama as outgrown however 
and m 1922 the question of a new treaty wis taken up One w is 
finally signed m 19 7 but failed of ratification bv the Paiuma 
Congress Several sources of local irritation fiom the Imltd 
States were thus left open until October 193^ when I resident 
Anas after a seven day conference with Prt ident Roosevelt U 
Washington gave his approval to a joint declantion ot poiie> gov 
ermng future relations between their respective states Inti mil 
affairs of the republic were comparatively tranquil until In 

that year a sudden bloodless revolution was successful!) sti^td 
turning out President Arosemena and establishing m power i re 
form government first under the presidency of Dr kieardo J 
Alfaro and later (1932) Dr Harmodio Anas 

Bibliography — See BiMetins of Pan Arntncin Union (Washington) 
and of the Department of Commerce Department of Ov erse is / mde 
reports (annual) A Edwards Panama the Cmuil tin L mmh and 
the People (1912) H A Franck Thing<; they are m lamim 
(1913) L Oppenheim The Panama Conflict betueen ( re it Britun 
and the Umted States (Cambridge 19x3) Sir H I Rahirds Fh 
Panama Canal Controversy (Oxford 1913) G W Goethals C otirn 
ment of the Caml Zone (Oxford 1915) also The ianama Canal 
(1916) W H Koebel Central America South American strus 
(1917) H G James and P A Martin The RipuMn^ of I aim 
America (1923) (W £m ) 

PANAMA, capital of the Republic of Panama located it the 
southern or Pacific terminus of the Panama canal I anama is the 
oldest settlement on the continental Western Hemisphere hav mg 

been founded in 1519 by Pedro 
Anas de Avila It is the southern 
terminus of the Panama railroad 
47i m from Colon Pop (1930) 
74 409 excluding 0! course the 
population of the adjommg 
American town of Ancon within 
the Canal Zone Panama city 
is virtually surrounded by the 
Canal Zone It is connicted bv a 
road with the site of the ancient 
city which was destroyed by Sir 
Henry Morgan m 1671 
Part of the ruins of the old Through its port of Balboa 

CITY OF PANAMA DE TROYED IN the Canal 7 one Panama is in 

communication with the whole 
world and the ships of every nation stop there to load coal and 
supplies The city is built on a rocky pemnsula juttmg into the 
Bay of Panama eastward and its most commanding site 1$ Mount 
Ancon (560 ft ) now enclosed within the Canal Zone and the 
picturesque island of Taboga in the harbour (935 ft ) Taboga 
was one of the sites taken over by tMfe Umted States for canal 
defence during the war and has been one of the issues biou#it up 
by Panama in the negotiation of the new treaty 00 & Famama 
an^ PANiWA Cakal ) 
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Panama was dunng the early Spanish regime strongly fortified 
and richly endowed with buildm<^s and churches It was the store 
house of the gold and silver from South America and the treasures 
of the Orient and was the envy of the pirates and buccaneers 
The rums of the old city destro>ed m 1671 are still standing and 
are the object of tounst visits The site was removed 5 m west 
and the town was rebuilt in by Alfonso Mercado de Villa 
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The sea wall at plaza de francia city of panama 

corta to be nearer the port The new city was entirely surrounded 
by a granite wall whose remains are still landmarks in the modern 
city and a portion of which along the sea is a famous promenade 
Las Bovedas The streets of the old town are narrow and tortuous 
and automobiles have complicated an already difficult traffic prob 
lem There are several old squares the four chief centres being 
Cathedral Santa Ana Bolivar and de Lesseps The old cathedral 
was built in 1760 and is a handsome landmark Other public 
buildings include the new Government palace on the water front 
the municipal palace the episcopal palace the church of Santa 
Ana the national theatre school of arts and crafts a handsome 
new railway station various old office buildings and colonial resi 
dences The prevailing architecture is stone flat or red tile 
roofed two or three storeys high The streets are well lighted and 
paved in the central portion and the tramways system is adequate 
The water supply and drainage were established by the U S 
Government engineers and are maintained by them 
Ancon including the residence of American officials the Canal 
Zone hospitals and administration buildings and the large hotel 
operated by the U S Government for travelers adjoins Panama 
while Balboa the actual port (formerly called La Boca) is on the 
canal and entirely within the Canal Zone it is connected with 
Panama by railway and tram line (W Tho ) 

PANAMA CANAL, the canal connecting the Atlantic and 
Pacific oceans through the narrow isthmus of Panama where the 
Continental Divide dips to one of its lowest points Its length 
from shore line to shore line is 40 27 m and from deep water 
in the Atlantic to deep water in the Pacific 50 72 miles The 
canal does not as is generally supposed cross the isthmus from 
east to west It runs due south from its entrance in Limon bay 
through the Gatun locks to a point in the widest portion of 
Gatun lake a distance of ii| m it then turns sharply toward the 
east and follows a course generally south east till it reaches the 
Bay of Panama on the Pacific side Its terminus near Panama 
is about 2 i m E of its terminus near Colon In passing from 
the Atlantic Jo the Pacific a vessel enters the approach channel 
in Limon bay which has a bottom width of 500 ft and extends 
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to Gatun locks a distance of 63 miles At Gatun 11 enters a 
senes of three locks in flight which lift it 85 feet It then ente s 
upon Gatun lake which covers an area of 164 sqm with a depth 
varying from 45 to 87 feet The channel within the lake varies 
from 500 to I 000 ft m width for a distance of nearly 24 m to 
Gamboa where the Gaillard (Culebra) cut begins The channel 
through the cut a distance of about 8 m has a bottom width 
of 300 ft and a depth of 45 ft and extends to the locks at 
Pedro Miguel the Pacific end of the water bridge At Pedro 
Miguel the vessel is lowered in the single lock 31 ft to a small 
lake at an elevation of 54 ft above sea level through which 
the vessel passes one mile to the two locks at Miraflores These 
lower it to sea level and through an approach passage 8 m long 
with a bottom width of 500 ft it passgs into the Pacific The 
locks are duplicate or double barrelled so that ships may be 
passed m opposite directions simultaneously The cut has eight 
angles and at these the channel is widened sufficiently to allow 
a I 000 ft vessel to make the turn In the whole canal there are 
angles the total curvature being 600 54 The sharpest curve 
is 67 II A thorough system of lights and buoys makes the 
canal as safe to use at night as by day 
Gatun Dam — ^The largest dam is at Gatun on the Atlantic 
side It spans the northern and lower end of a deep valley through 
which the Cha res river formerly flowed to the sea It is i ^ m 
ion measured on its crest ^ m wide at the base 400 ft wide 
at the water surface 100 ft wide at the top and its crest is at 
an elevation of 105 ft above sea level It is really two dams in 
one for in its centre there is a natural hill or rock no ft high 
In this the spillway of the dam is constructed and against its two 
sides rest the two sections of the great dam The dam itself 
contains 23 000 000 cu yd of material The spillway is a concrete 
lined channel i 00 ft long and 285 ft wide the bottom being 
10 ft above sea level sloping to sea level at the lower end 
Across the lake opening of the channel is a concrete dam in the 
form of an arc of a circle making its length 808 ft although it 
closes a channel with a width of only 285 feet The crest of this 
dam IS 69 ft above sea level or 16 ft below the normal level 
of the lake On the crest are 13 concrete piers with their tops 
1155 ft above sea level and between these are 14 regulating 
gates of the Stoney type which move up and down on roller 
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Gatun middle and lower locks in process of construction 

1913 WITH ATLANTIC ENTRANCE IN THE BACKGROUND 

trams in niches m the piers The gates permit a discharge of 
water greater than the maximum known discharge of the Chagres 
river during a flood Near the north wall of the spillway is a 
hydro electric station capable of generating through turbines 
which are supphed with water from the lake through a forebay 
suflEicient electncity to meet all demands including the fighting o f^ 
the canal and all canal zone towns and buildings the machinery 
of the locks the machine sfiops dry dock and coal hailing plapt 
an 4 the telephone and telegraph systems There is an miergency 
Diesel electric plant at Miraflores ♦ ♦ 
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Dams on the Pacific Side— \t Pedro Miguel at the south 
or Pacific end ot the cut the water is held at summit level (level 
of Gatun lake and the cut normally 85 ft above the sea) by 
Pedro Mi«-uel lock and two flanking dams extending from the 
side walls of the lock to hills on either side The distance be 
tween the hills at elevation 92 ft is 2 000 feet The Situation of 
the lock at the base of Cerro Luisa made it practicable to connect 
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Gatun locks looking south from middle chamber toward 

ATLANTIC OCEAM AFTER COMPLETION 

With that hill by a short concrete wail 260 ft m length subse 
qucnily covered with earth On the west side a rock and earthen 
clam was built with a puddled and roiled impervious core i 400 
ft in length The Pedro Miguel lock raises or lowers ships 3 1 ft 
— the diherenee between the summit level of 85 ft and the 
normal surface of Minflores lake — 54 ft above sea level The 
Mir iflores lake is a mile m length and its waters are retained by 
the JMiriflores locks \nd flanking dims The east dam at Mira 
florcs IS of concrete and the greater part of it is the spillway of 
Mualiorcb lake This spillway is 4^ ft in length with the crest 
of its d im 38 67 ft above sea level and the supporting piers for 
the gilts rising to $5 17 ft above sea level Eight gates similar 
to those m the Gatun Spillway each 47 ft io| m long by 19 ft 
in height and weighing 41. tons each are used but the dam at 
Miraflores is straight^ instead of being in the form of an arc 
as at Gatun The west dam at Miraflores is of earth and rock 
md extends almost parallel with the axis of the locks to a hill 
to the south Its length is 2 300 ft lop 70 ft above sea level 
width of top 40 ft and slope of sides approximately i to i 
The Locks — All locks are m duplicate constructed m the same 
manner and their chambers with walls and floors of concrete 
have the same usable dimensions— i 000 ft long and no ft wide 
There are six pairs making 12 in all The side walls are from 
45 to 50 ft Wide at the surface of the floor are vertical on the 
chamber side and nai rowed on the outside from a point 24^ ft 
from the iloorj by means of a series of steps each 6 ft long to a 
width of 8 ft at the top A culvert 254 sq ft in cross section 
extends the entire length of each middle and side wall and from 
each of these large culverts smaller culverts 33 to 44 sq ft extend 
to holes in the floors Fifteen feet above the top of the culvert m 
the middle wall there is a U shaped space 19 ft wide at the bottom 
and 44 ft at the top This space is divided mto three storeys 
the lowest for drainage the middle for wires that carry the elec 
trie current to operate the gates and valve machinery installed 
ih the centre wall and the upper a passage way for the operators 
Ai lock Walls are 81 ft high except m the lower pair of locks at 
Miraiom where they are 82 ft because of the extreme tidal 
oaeillations of about 21 ft in the Bay of Panama In the walls 
at Cratuh there are 2 odS 000 cu yd of concrete and in those on 
*- 41 e Pacific 2 440 000 cu yards All lock WaBs rest on rock 
foutedatfons the af^iroach wa I at the north entrance at Gatun 
^ upon piles driven from 35 to 70 ft mto the 

l»t tl the aouth or lake ehtmnce 1^009 ^ rests on 
pitei rewidnig to roefchn^ome plfeoe# otesr rod ft bdo#eea^IeveI 


Lock Gates— The lock gates each composed of two leaves 
are 65 ft wide from 47 ft 4 m to 82 ft high 7 ft thick and 
weigh from 390 to 7^0 tons Each is a huge webbed steel box 
the mrders of which are covered with a steel sheathing All poi 
tions of the intenoi are accessible with watertight comparimenl s 
providing for the adjustment of the buoyancy so as to contiol 
within limits the dead load on the bearing making the leaf 
practically float in the water This waterti ht compartment is 
subdivided veitically mto three sections each mdeptndenilv water 
tight so that if the shell should be broken or leak probibiy only 
one section would be affected An air shaft 6 m m diameter 
runs from the bottom compaitment up to the top of the gate 
and IS also watertight where it passes through the uppci half oi 
the leaf 

The girders are made with manholes through the webs provid 
mg communication from the top to the bottom of the le if and 
are connected by several sets of vertical transverse diiphragms 
of solid plates running from top to bottom of the leaf thus 
making a cellular construction and dividing the spues belwten 
the horizontal girders into small pockets all of v^huh ire le 
cessible through manholes Each leaf rests at tht liotlom of its 
heel post upon a hemispherical pivot of forged me! il steel iiid 
is hinged at the top to the masonry of the loci wall II swings 
free on the pivot hke a door without wheels or othtr uppttrt 
beneath it Intermediate gates ire used m ill except one i)iir 
of locks and divide the space into two chimbcis one 600 uid 
the other 400 ft in length This makes possible a suing of water 
and time in locking small vessels thiough for 95*" oi the vt ds 
navigating the high seas are less than 600 ft iii length iln 
highest gates and the highest lock walls on the canal ire those 
of the lower locks at Miraflores and these locks aie Hit only mus 
which have no intermediate gates The depth ot witir on the 
mitre sills is 40 feet 

The locks are filled and emptied through the Urge and nniki 
culverts The large culverts are controlled it points m n llu 
gates by large valves and each of the small cuKuts feeds m 
both directions through the laterals thus permitting Ik pi sigi 
of water from one twin lock to another efftelmg i s i\ ing oi w itci 
if desired The aveiage time requned to fill or empty 1 lock 
chamber is 8 mm if both centre and sidt will cuherls irt used 
and 12 mm if only one culvert is used The ivcuge tunc to 
pass a vessel through the three flights at C itun locks is in houi 
from arrival to clearance for the one hit at Pedro Migyd lulf 
an hour and for the two flights at Miraflores three timiftcrs of 
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central position and m bringing it to rest witlim the chamber while 
the emptying or hliing is carried on 

Before a lock can be entered a fender chain stretched across 
the wallb of the approach must be passed If all is proceeding 
properly this chain is dropped into its groove at the bottom of 
the channel If by any chance the ship is moving too rapidly 
for safety the chain remains stretched and the vessel runs against 
it The chain which is operated by hydraulic machinery in the 
walls then pays out slowly by automatic release until the vessel 
IS brouf^ht to a stop If the vessel should <^et away from the 
towing locomotive and breaking through the chain ram the first 
gate there is a second gate 50 ft away protecting the lock which 
arrests further advance When the leaves of this gate swing open 
the vessel is towed m and the gate is closed behind it Then 
from 105 openings placed at regular intervals in the lock floor 
water pours m hftmg the vessel to the level of the lock above 

The gates are opened and closed by a powerful machine m 
vented by Edward Schildhauer an electrical engineer m the 
employ of the Isthmian Canal Commission It consists of a crank 
gear or wheel moving through an arc of 197 placed horizontally 
in the lock wall To the outer rim of the wheel is attached a strut 
or connecting rod which is fastened to the top of a lock gate 17 ft 
from the pintle or hinge When the wheel turns in either direction 
the gate leaf is opened or shut the operation taking two minutes 
The crank gear constructed of cast steel is 19 ft 2 in in diameter 
and weio^hs approximately 35000 pounds It is connected with 
an electric motor and a small electric switch sets it m motion 
Every operation in the passage of a vessel through the lock except 
the movements of the towmg locomotives is controlled by one 
man in a building at the top of the centre wall commanding an 
unobstructed view of every part of the locks 

Breakwaters — ^Long breakwaters have been constructed near 
the approach channels in both oceans One m Limon bay or 
Colon harbour called the west breakwater is ii 526 ft in length 
15 ft wide at the top and 10 ft above mean sea level A second 
also m Limon bay known as the east breakwater is without land 
connection one mile m length and runs m an easterly direction 
at nearly a right angle with the canal channel It has a lighthouse 
on the channel end The west breakwater protects the harbour 
against severe gales while the east breakwater prevents silting in 
the canal channel The breakwater at the Pacific entrance extends 
from Balboa to Naos island a distance of 17 000 feet It was 
constructed for a twofold purpose first to diveit cross currents 
that would carry soft matenal from the shallow harbour of 
Panama into the Canal channel second to furnish rail connection 
between the islands and the mainland 

ACCESSORIES 

Permanent Canal Buildings — ^Upon the completion of the 
canal a number of villages along the line occupied during the con 
struction days were abandoned the sites of several being covered 
by the filling of Gatun lake The buildings m good condition were 
transferred to the permanent towns located at the ends of the 
canal and adjoining the locks Culebra the former headquarters 
of operations situated on the west bank of the cut near its deepest 
part was turned mto an army post The permanent headquarters 
were located at Balboa Heights and the offices of the departments 
centred m a large 3 storey concrete adnumstration building sit 
uated on a hill 100 ft above sea level and overlooking the Pacific 
entrance to the canal On the hill in the rear of this building are 
the residences of the governor and other officials On the low land 
in front of the building in a site which was formerly a tidal 
swamp and was raised to 20 ft above sea level by filling With 
material from the Cut and hydraulic fin from excavation m the 
harbour is the town of Balboa This is laid out on both sides 
of a central avenue called the Prado and contains permanent 
buildings of concrete blocks roofed with red tile In addition to 
the dwelhngs of employees there are a pohce station post office 
fiire-station sanitary officft, dispensary clubhouse^ a community 
bouse conducted by the Cathohc Chur^b^ an army and 
yjdCiA testauxant, churches lotfee h# sdfeooJbousoS 
playgronnd • > 
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Terminal Facilities — At the ports on both oceans ha\e been 
constructed facihties ample for commercial shipping and the naval 
needs of the United States Modern piers i 200 ft m length by 
240 ft m width with enclosed sheds built of reinforced concrete 
and steel are ample for the transshipping of cargo and the storage 
of goods consigned there for orders At the Pacific end at the 
foot of So a Hill Balboa are marine and ra Iway repair shops 
foundry etc covermo- 60 ac thorou'^^hly equipped and including 
a dry dock having a usable length of r 000 ft and entrance width 
of no ft capable like the locks and other parts of the canal of 
accommodating any vessel afloat The depth over keel blocks is 
43 ft at mean tide Smaller shops and a dry dock 300 ft long 
and 48 ft wide with depth of 13^ ft are operated at the Atlantic 
end Coaling plants capable of rapid bunkering are operated at 
both terminals as well as oil pumping plants connected with 
storage tanks for fuel oil Dies 1 oil and gasolene Storehouses 
supply all kinds of ship chandlery and repair material as well as 
foodstuffs beef and other fresh meats and cold storage supplies 
ice etc Ships every need of repair or supply can be met Radio 
stations for communication with ships are operated by the United 
States navy at Cristobal and Balboa and also at Cape Mala 90 
m S of the Pacific entrance and a high power station primarily 
for Government communication with the United States is situ 
ated at Danen midway of the isthmus Salvage tugs and other 
wrecking equipment are available for use of vessels within a 
radius of i 000 m or more of the canal Hotels and hospitals are 
situated at both terminals 

Fortifications and Military Occupation — By executive 
order dated Dec 5 1912 President Taft declared that all land 
and land under water within the limits of the canal zone are 
necessary for the constru tion maintenance operation protection 
and samtation of the Panama canal and title to all such land was 
acquired by the Government of the United States The canal zone 
IS thus a military reservation and the only activities earned on 
by other than Government forces are on hnd rented to steamship 
interests and to agriculturists under revocable licences Heavy 
fortifications have been built at both entrances to the canal and 
brigade posts estabhshed near the locks Both the army and the 
navy have aerial forces at the canal and a base for submarines is 
maintained at the Atlantic end The total military force is 
10 000 men 

Panama Railroad — ^The Panama Railroad extends between 
Coldn and Panama on the eastern side of the canal and is 47 61 
m long The railroad as built in 1850-55 followed the course of 
the Chagres from Gatun to Gamboa and was for the most part 
on the west side of the route of the Canal With the building of 
the canal it was necessary to relocate the railroad throughout 
practically its whole length The construction of the original raif 
road was done by an American company under great difficulties 
Its completion antedated by 14 years the completion of the first 
transcontinental railroad in the United States The railroad was 
an essential factor in the construction of the canal and is an im 
portant adjunct to its operations It is equipped with go lb rails 
rock ballasted track and automatic signals It uses modern 
American rolling stock mcluding oil burning locomotives 

ADMINISTRATION AND FINANCE 

Under an act of Congress approved on Aug 24 1:912 the Pan 
ama canal is governed and operated and the canal zone is gov 
emed through a governor of the Panama canal appointed by the 
president with the approval of the senate for a term of four 
years at a salary of $10 000 a year In addition to the operation 
of the canal the governor has official control and junsdictiop 
over the canal zone and performs all duties m connection with its 
civil government being held treated and governed as an 
adjunct to the canal There is one United States District court m 
the canal zone with the same jurisdiction and procedure as the 
same courts in the Umted States the judge of which is appointed 
by the president Appeals are rnaife to the Qircmt Court Of**** 
Appeals of I the Fifth (Scemt of thc Umted States AfctBalboa and 
CristoWthdo is a ma^trate^s <^ourt for minor cases, the judges 
being W ^ gcive%or Qeneisl' jCoethals tb» irst 
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governor and served until Jan ii 1917 when he resigned and 
was succeeded by Col Chester Harding USA who h Id the 
office until March 7191 when he was succeeded by Col Jay J 
Morrow USA The latter resigned m Oct 194 and was sue 
ceeded by Col Meriwether L Walker USA 
The organization on the Isthmus includes a number of depart 
merits and divisions m charge of the various activities as follows 
Department of Operation and Maintenance including the Marine 
Division Mechanical Division Dredging Division Section of 
Lock Operation Electrical Division Division of Municipal Enm 
neermg Fortifications Division and several sections the Supply 
Department made up of the Quartermaster section Subsistence 
section Commissary Division Cattle Industry and Plantations 
and Hotel Washington the Accounting Department the Health 
Department the Execdtive Department and the Panama Rail 
road The Panama canal has an office m Washington D C and 
the Panama Railroad company has an office at 24 State street 
New York 

A census of the canal zone taken m June 19 8 showed a total 
civil population of 800 The civilians included 4 i adult 
male Americans 49 American women 569 American children 
and people of other nationalities as follows men 6 904 women 
4^16 children 9 100 The working force at the end of Dec 1927 
numbered 134/8 of whom 9/9 were Americans chiefly m official 
and clerical positions and skilled trades and 10499 were ahen 
labourers Ihe total population m 1930 was o9 467 

Tolls — ^The Hay Pauncefote Treaty between Great Britain and 
the Lnited States abrogating and succeeding the Clayton Bulwer 
Treaty was ratified on Dec 16 1901 It contained this clause 
The Canal shall bt fiee and open to the vessels of commerce and of 
war of all nations observin these lules on terms of entire equality so 
that there shall be no disciimination against any such nation or its 
citizens or subjects in respect of the conditions or charges of traffic 
or otherwise Such conditions and chai cs of traffic shall be just and 
equitable 

In igi Congress passed an act for the operation and govern 
nitnt of the lanima cmai which contimed the provision that 
no tolls shall be levied upon vessels engaged in the coastwise 
tradt of the United States A formal piotest against this ex 
emption was made by Great Britain on the ground that it was 
a violation of the Hay Pauncefote Treaty In June 1914 under 
a special ipptai from President Wilson Congress passed a bill 
which repealed the Fxemption Act of 191 This was approved 
by President Wilson on June 15 1914 Under authority given to 
him by the Pmama Canal Act of Aug 24 1912 President Wilson 
issued a proclamation on Nov 21 1913 fixing the canal tolls at 
20 per net ton on laden ships and $ 72 on vessels m ballast on 
the basts of tonnage as determined by the Panama canal rules of 
ifieasurcment On Feb 15 1915 President Wilson issued supple 
mentary instructions that where application of the $i 0 per net 
tpn rate produced a sum in excess of the sum produced by the 
application of the $i 25 rate on net registered tonnage as de 
termined by the United States rules of measurement the excess 
amount should be uncollectable The effect of this ruling was to 
reduce by approximately 14% the revenue from tolls paid by 
ships of ail nationalities using the canal Confusion and annoy 
antes resulting from the dual system has caused the canal ad 
ministration to advocate the adoption of the Panama Canal rules 
only as the basis of tolls and the rates to be set at $i per net ton 
for laden ships and $ 60 for ships in ballast 
Canal Traffic — ^The number of commercial transits the 
amount received from tolls and other collections and the current 
expenses of maintenance and operation for the fiscal years ending 
June 30 19x5-28 are shown m the table m the next column 
Up to June 30 xg 7 toll paying traffic through the canal had 
aggregated 403/7 vessels of 226x57500 gross registered tons 
r74 677 954 Panama Canal net tons tolls paid amounted to 
I16607542360 total transit revenue to $16908x92081 net 
transit expenses to $95077 644 54 net revenue (sur 
to $74^004 276 27 Ite transit revalues for the years 1915 
^9x6 mre considerably reduced by slides ^ which closed the 
to traffic fgr a portion of each ymt For ihe four years 
of 27 natlotiahtes pa^ed through the 


Fiscal year 

Number of 
commercial 
transit 

Tolls and other 
transit revenues 

Current expenses 
of operation and 
mamtenance 

1915 

I 07 

$4 343 380 69 

$4 12^ 128 09 

1916 

760 

2 5 oS o 4 08 

6 909 750 15 

1917 

I 806 

5 80S 398 70 

6 788 047 60 

1918 

2 06b 

6 41 1 84, 28 

5 920 342 94 

1919 

208 

6354 016 98 

6 112 194 77 

1920 

2478 

8 9 j 3 871 57 

6 548 27 43 

1921 

2 892 

12 040 I16 70 

9 328 300 14 

1922 

2 736 

XI 8559232 

7 919 017 6^ 

1923 

3 967 

17 691 844 06 

7 690 777 56 

1924 

5 230 

4 681 853 89 

8 3/3 QOS 39 

1925 

467^ 

21 38 6t8 16 

8 1 16 693 44 

1926 

3 197 

3 145 Xod 53 

7 993 468 47 

1927 

S 473 

4 608 808 S2 

8 997 713 02 

1928 


27 176 045 68 

8 9SI 200 82 


Canal American ships were slightly over 50% of the total British 
slightly over 25% About ^> 9 % of the cargo was m the United 
States inter coastal trade Of the 1927 traffic 8 5S3 3 7 cargo tons 
passed from the Atlantic to the Pacific and 19 164 888 cargo tons 
passed from the Pacific to the Atlantic 

Public vessels of the United States Panama and Colombia and 
ve sels which are sent through the canal soidy for repair at the 
Balboa shops are exempt from the payment of toils and such 
vessels are omitted from the statistics in the above table From 
the opening of the canal on Aug 15 1914 to June 30 19 7 they 
numbered 4 144 the majority of them being \mtricin naval 
vessels or army transports 

The following is the saving m nautical miles effected by the 
Panama canal in length of all water loutes between certain 
European and Atlantic Gulf ports of the United States and van 
ous Pacific ports 


To 

From 

Liver 

pool 

Ham 

burfc 

r ibral 
tar 

New 

\oik 

Nevr 

Orleans 

Sitka Alaska 

5666 

SS 8 

4 9oO 

873 

8 868 

lortland Oregon 

5666 

S 328 

4 9 :jO 

7 873 

8 858 

San 1 rancisco Cal 

5 666 

008 

40 0 

873 

b 86 b 

Acapulco IMcxico 

3 ? 4 

3 736 

5 x -)8 

b oSi 

9 076 

San Jose Guatemala 

6 12S 

5 OQO 

5 4X 

8 53 

9 330 

Guayaquil Feuador 

5 X98 

5 0()0 

4 48 


8 400 

Callao Pem 

4043 

3 J05 

5 3 7 

6 ^0 

7 4S 

Valparaiso Chile 

I 540 

1 40 

8 4 

3 747 

4 74 

Honolulu Hawaii 

4400 

4 bS 

3 6S/ 

6 6to 

/ 604 

Wellington N / 

I 564 

I 409 

480 

2495 

3488 

Hongkong China 

467 

5 iM * 

3 043 * 

18* ^ 

I 91Q 

Manila P I 

4 040 

5 iSS 

6 !()[ 

41 

I 978 


^Distance less via Sue/ Canal 


HISTORY 

Early Interest xn an Isthmian Canal^When Columbus 
crossed the Atlantic the object he had in view wis to find a 
western passage from Europe to Cathay It was with the greatest 
reluctance and only after a generation of unremitting toil that 
the explorers who succeeded him became convinced that the 
American continent was continuous and formed a bamer of 
enormous extent to the passage of vessels The question of cut 
ling a canal through this barrier at some suitable point was im 
mediately raised In 1550 the Portuguese navigator Antonio 
Galvao published a book to demonstrate that a canal could be 
cut at Tehuantepec Nicaragua Panama or Darien and in 1551 
the Spanish historian F L de Gomara submitted a memorial to 
Phihp II urging that the work be undertaken without delay But 
the project was opposed by the Spanish Government who had 
now concluded that a monopoly of communication with their 
possessions in the New World was of more importance than a 
passage by sea to Cathay I or more than two centuries no senous 
steps were taken towards the construction of the canal if except 
tion be made of Wilham Paterson $ d«astrous Darien scheme m 
1698 In 1771 the Spanish Government having changed ita pohey 
ordered a survey for a canal at Tehuantepec iad fiidmg t«t fine 
impracticable ordered afirveya m 1779 at Nicaragua, to pWiciJ 
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VIEWS OF PANAMA CANAL SHOWING CONSTRUCTION WORK AND LOCKS 
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disturbances in Europe soon prevented further action In 1808 
the isthmus was examined by Alexander von Humboldt who 
pointed out the lines which he considered worthy of study After 
the Central American republics acquired their independence in 
1823 there was a decided increase of interest in the canal ques 
tion In 1 82 5 the Republic of the Centre having received applica 
tions for concessions from citizens of Great Britain and also from 
citizens of the United States made overtures to the United States 
for aid m constructing a canal but they resulted in nothing 
Subsequently numerous concessions were granted to citizens of the 
United States France and Belgium both for the Nicaragua 
and the Panama lines but with the exception of the concession of 
1878 for Panama and that of 188 / for Nicaragua no work of con 
struction was done under any of them 
The United States Becomes Interested — ^Knowledge of the 
topography of the isthmus was extremely vague until the great 
increase of travel due to the discovery of gold in California m 
1S48 rendeied improved communications a necessity A railroad 
at Panama and a canal at Nicaragua were both projected Instru 
mental surveys for the former in 1849 latter in 1850 

were made by American engineers and with some small excep 
tions were the first accurate surveys made up to that time In 
order to determine the most practicable route for a ship canal 
across the American isthmus the Umted States Government sent 
out between 18 /O and 18/5 a series of expeditions under officers 
of the navy by whom the various routes were examined The 
result was to show that the only lines by which a tunnel could be 
avoided were the Panama and the Nicaragua lines and in 1876 
a United States Commission reported that the Nicaragua route 
possessed greater advantages and offered fewer difficulties than 
any other At Nicaragua the distance is greater being about 
156 m in a straight line but more than one third is covered 
by Lake Nicaragua a sheet of fresh water with an area of about 
3 000 sq m and a maximum depth of over 200 ft the surface 
being about 105 ft above sea level Lake Nicaragua is connected 
with the Atlantic by a navigable river the San Juan and is sepa 
rated from the Pacific by the continental divide which is about 
160 ft above sea level At Nicaragua only a canal with locks is 
feasible but at Panama a sea level canal is a physical possibihty 
Treaties Affecting the Canal — By the Clayton Bulwer 
Treaty of 1850 with Great Britain the Umted States guaranteed 
that the projected canal whether the Panama or the Nicaraguan 
should be neutral and furthermore that it be used and enjoyed 
upon equal terms by the citizens of both countries in each case 
A modification of the Clayton Bulwer Treaty being necessa y to 
enable the United States to build the canal a treaty making such 
modifications but preserving the principle of neutrality known 
as the Hay Pauncefote Treaty was negotiated with Great Britain 
m 1900 it was amended by the Umted States Senate and the 
amendments not proving acceptable to Great Britain the treaty 
lapsed in March 1901 A new treaty however was negotiated 
m the autumn and accepted in December by the United States 
Senate In the meantime (1876) an association entitled Societe 
Civile Internationale du Canal Interoceanique was organized m 
Pans to make surveys and explorations for a ship canal In 
May 1878 Lieut Wyse in the name of the association obtained 
a concession from the Colombian Government commonly known 
as the Wyse Concession This is the concession under which work 
upon the Panama Canal was later prosecuted 
First Panama Company— In May 1879 an International 
Congress composed of 135 delegates from various nations— some 
from Great Britain United States and Germany but the majority 
from France— was convened in Pans under the auspices of Ferdi 
nand de Lesseps to consider the best situation for and the plan 
of a canal After a session of two weeks the Congress decided 
that the canal should be at the sea level and at Panama Im 
mediately after the adjournment of the Congress the Panama 
Canal Company was organized under a general law of France with 
Lesseps as president and it purchased the Wyse Concession at the 
price of 10 000 000 francs^ An attempt to float this company in 
Aug 1879 failed^ but a second attempt made Dec 1880 was 
fully successM The next two years were devoted to surveys and 
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examinations and preliminary work upon the canal The plan 
adopted was for a sea level canal having a depth of 29^ ft and 
bottom width of 72 ft imolvmg excavation estimated at 157 
000000 cuyd The cost was estimated by Lesseps in 1880 at 
658 000 000 francs and the time required at eight years The 
terminus on the Atlantic side was fixed by the anchorage at Colon 
and that on the Pacific side by the anchorage at Panama 
Work under this plan continued until the latter part of 1887 
the management being characterized by a degree of extravagance 
and corruption rarely if ever equalled m the history of the world 
By that time it had become evident that the canal could not be 
completed at the sea level with the resources of time and money 
then available The plan was accordingly changed to one including 
locks and work was pushed on with vigour until 1889 when the 
company becoming bankrupt was dissolved by a judgment of the 
Tribunal Civil de la Seine dated Feb 4 1889 a liquidator being 
appointed by the court to take charge of its affairs One of the 
more important duties assigned to this official was to keep the 
property together and the concession alive with a view to the for 
mation of a new company for the completion of the canal He 
gradually reduced the number of men employed and finally sus 
pended the works on May 15 1889 
Second Panama Company — ^The liquidator finally secured 
the organization of a new company on Oct o 1894 The old 
company and the liquidator had raised by the sale of stock and 
bonds the sum of i 71 682 637 francs The securities issued to 
raise this money had a par value of 45 151 200 francs held by 
about 200000 persons Immediately after its organization the 
new company took possession of the property (except the Panama 
railroad shares which were held in trust for its benefit) and 
proceeded to make a new study of the entire subject of the canal 
in its engineering and commercial aspects It resumed the work 
of excavation with a moderate number of men sufficient to com 
ply with the terms of the concession m a part of the hne — the 
Emperador and Culebra cuts — ^where such excavation must con 
tribute to the enterprise if completed under any plan By the 
middle of 1895 about 2 000 men had been collected and after 
that time the work progressed continuously the number of work 
men varying between i 900 and 3 600 The engineering questions 
had been solved to the satisfaction of the company but the 
financial questions by 1899 had been made extremely difficult 
if not insoluble by the appearance of the United States Govern 
ment m the field as a probable builder of an isthmian canal 
The company continued to conduct its operations m a provisional 
way without appealing to the public for capital 
Nicaragua Scheme — ^The occupation of the Panama route 
by Europeans and the prospect of a canal there under foreign 
control was not a pleasing spectacle to the people of the Unite 4 
States The favour with which the Nicaragua route had been 
considered since 1876 began to assume a partisan character and 
the movement to construct a canal on that line to assume a prac 
tical shape In 1884 a treaty known as the Frelmghuysen Zarala 
Treaty was negotiated with Nicaragua by the terms of which the 
Umted States Government was to build the canal without cost 
to Nicaragua and after completion it was to be owned and 
managed jointly by the two Governments The treaty was sub 
mitted to the Umted States Senate and in the vote for ratification 
on Jan 29 1885 failed to receive the necessary two thirds vote 
This failure led to the formation in New York by private citizens 
in 1886 of the Nicaragua Canal Association for the purpose of 
obtaining the necessary concessions making surveys laying out 
the route and organizing such corporations as should be required 
to construct the canal They obtained a concession from Nica 
ragua in April 1887 and one from Costa Rica m Aug 1888 and 
sent parties to survey the canal On Feb 20 1889 the Mantime 
Canal Company of Nicaragua was incorporated by Congress and 
on May 4 1889 the company was organized It toak over the 
concessions and began work upon the canal in June 1889 Opera 
tions upon a moderate scale and mainly of a prehmmary charactej^ 
were continued until 1893 when the financial disturbances of 
that period drove the construction company into banfruptcy and 
compelled a suspension of the work 
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Congress continued to take an interest m the enterprise and 
m 1895 provided for a board of engineers to inquire into the 
possibility permanence and cost of the canal as projected by the 
Maritime Canal Company The leport of this board led to the 
appointment m 1897 of another board to make additional surveys 
and examinations Its report was not completed when the revival 
of the Panama scheme attracted the attention of Congress and 
led to the creation m 1899 of the Isthmian Canal Commission 
Isthmiaii Canal Commis ion — ^The Spanish American War 
of 189S ga\e a tremendous impetus to popular interest in an 
isthmian canal and it seemed an article of the national faith that 
the canal must be built and furthermore that it must be under 
American control To the American people the canal appeared 
a means of umfym^- and strengthening^ their national political 
interests and of deveMpmg their industries particularly in the 
Pacific States in short a means essential to their national growth 
The Isthmian Canal Commission created by Congress m 1899 ^0 
examine all practicable routes and to report which was the most 
practicable and most feasible for a canal under the control man 
a^ement and ownership of the United States reported that there 
^ IS no route which did not present greater disadvantages than 
those of Panama and Nicaragua The cost of a canal at Panama 
built essentially upon the French plans was estimated at $156 
^78 58 The time required to build the Nicaraguan canal was 
estimated at ten years and its cost at $200 540 000 
The report of the commission recommended the Nicaragua 
route This caused the New Panama Canal Company which was 
haxing serious financial difficulties to view the question of selhng 
its pioperty m a new light and in the spring of 1901 it obtained 
permission from the Colombian Government to dispose of it to 
the United States It showed itself however somewhat reluc 
tani to name a price to the Canal Commission and it was not till 
Jin 1902 that it detiniteiy offered to accept $40000000 In 
consequence of this offer the commission m a supplementary 
repoit issued on Jan iS 190 reveised the conclusion it had stated 
m its mnn report and advised the adoption of the Panama route 
with pui chase of the works etc of the French company The 
Hepburn bill then before Congress authorizing the Nicaragua 
canal at a cost of $iSo 000 000 was amended so that the president 
was auihouzed to acquire all the property of the Panama Canal 
Company including not less th m 68 869 shares of the Panama 
R ulroad Company for a sum not exceeding $40 000 000 and to 
obtain from Colombia perpetual control of a strip of land 6 m 
wide while if he failed to come to terms with the company and 
with Colombia in a reasonable time and on reasonable terms he 
was by treaty to obtam from Costa Rica and Nicaragua the 
territory necessary foi the Niciragua canal 
# Declaration of Panama Independence — ^Negotiations were 
forthwith opened with Colombia and ultimately a treaty (the 
Hay Herran treaty) was signed m Jan 1903 The Colombian 
Senate however refused ratification and it seemed as if the 
Panama scheme would have to be abandoned when the complexion 
of affairs was changed by Panama revolting from Colombia and 
dechnng itself independent m Nov 1903 Within a month the 
new republic by the Hay Bunau Vanlla Treaty granted the 
United States the use occupation and control of a strip of land 
10 m wide for the puiposes of the canal A few days after the 
ratification of this treaty by the United States Senate m Feb 1904 
—the concession of the French company having been purchased— 
a commission was appointed to undertake the organization and 
management of the enterpme and m June Mr J F Wallace was 
chosen chief engineer Work was begun without delay but the 
commission s methods of administration and control soon proved 
unsatisfactmy and m April 1905 it was reorganized three of its 
members being constituted an executive committee which was to 
be at Panama continuously Shortly afterwards Wallace resigned 
bis position and was succeeded by John F Stevens 
Coiptatiotiori Problems connection v^ith the reotganiza 
of the tohimwion a board of consulting engineers five bmig 
Jinropean Govamihents was appbmted in June 
lb neiSfdat: the question winch so far had not been settled, 
the ipade at s# lebeh vSSiout lods (at 


least except tidal regulating locks at or near the Pacific termi 
nus) or should rise to some elevation above sea level with locks 
The majority of the board declared m favour of a sea leve canal 
as the only plan giving reasonable assurance of safe and unin 
terrupted navigation while the minority recommended a lock 
canal rising to an elevation of 85 ft above mean sea level on the 
grounds that it would cost about $100 000 000 less than the pro 
posed sea level canal that it could be built in much less time 
that it would afford a bettei navi ation that it would be adequate 
for all Its uses for a longer time and that it could be enlarged 
if need should arise with greater facility and less cost These 
conflicting reports were then submitted to the Isthmian Canal 
Commission for consideration vith the result that on Feb 5 
it reported one member only dissenting m favour of the lock 
canal recommended by the minority of the board of consulting 
engineers Finally this plan was adopted by Congress m June 1906 

Tenders of private contractors province unsatisfactory Presi 
dent Roosevelt decided that it would be best for the Government 
to continue the work which was placed under the more imme 
diate control of the USA Corps of En ineers At the same time 
the Isthmian Canal Commission was reorganized Coi G W 
Goethais of the Corps of Engineers becoming engineer in chief 
and chairman on the resignation of J F Stevens (April i 1907) 
This commission was composed of four army engineers an army 
doctor one navy engineer and one civilian President Roosevelt 
who was convinced that the best results could not be obtained 
through an executive body of seven members issued an executive 
order m January 1908 placing supreme power m the hands of 
Coi Goethais abolishing the commission as an executive body 
and making its members who were heads of departments sub 
ordinate to him givmo^ Col Goethais all civil military and ^ther 
powers m the canal zone and this course vas subsequently ap 
proved m the act of 1912 for the government and operation of 
the canal after its completion 

The construction period of the Panama canal coveied about 
10 years but the actual woik of construction was accomplished 
in about seven years the fiist three years were devoted to 
preliminary preparation during which time the thorough sani 
tation of the Canal Zone was accomplished yellow fever bam hed 
an operating plant assembled the railways modernized a work 
mg force gathered living quarters erected and a food and water 
supply provided The plans for the canal itself had yet to be 
worked out m detail when the third commission took charge 
Important changes m the general plan of the canal made it neces 
sary to evolve an entirely new set of plans foi lock and dam 
construction on the Pacific side and also for basal dimensions 
of the channel The original plans provided for a total excavation 
of 95 000 000 cu yd and a total cost of $190 000 000 exclusive of 
$40 000 000 paid to the French Canal company $3:0 000 000 paid 
to the Panama republic and the cost of sanitation and civil 
admimstration Changes made m i908--09 increased the total 
excavation to 175000000 cuyd and the estimated cost to 
$375 210 000 inclusive of payments to the French Cana! Company 
and the Republic of Panama When the lock canal phn was 
adopted in 1906 it was estimated that mne years would be 
required for its completion placing the date at Jan x 1915 
This date was accepted and the work was adjusted and prosecuted 
to this end During the first five years under the Third Commis 
Sion 75% of the entire excavation of the canal was accomplished 
In spite of the fact that slides added more than 25% of the 
total excavations from Culebra cut and were not taken into 
account m the estimated time or cost the work Was advanced to 
such a stage that tlie first ocean steamer was passed through on 
Aug 3 1914 and but for an unexpected slide which occurred on 
Oct 14 of that year would have been completed m its entirety 
within the estimated time and below the estimated cost When 
the canal was declared formally complete and o|^n a total of 
about 240,000 ood cu yd had been excavated and the total cost 
exclusive of expenditures for naval and^m^htary defehce, was only 
$366 650 000 of which $10 ooo Pop was for or breaks? ^ 

tile walls of df whiph there i^ere aWnt at diffemM 

tinifis ^ * ’ ' ' 
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PAN AMERICAN CONFERENCES The six Inter 
national Conferences of the American States with various scien 
t fic financial commercial legal and journalistic conferences held 
in the past 100 years are generally classified under this head as 
being part of the movement toward co operation amon st the 21 
republics of the Western Hemisphere These conferences include 
representatives of all the national areas of the hemisphere except 
ing Canada and the British French and Dutch colonies 

The original Pan American Congress was called by Simon Boh 
var {qv) and met in Panama m 18 6 with representatives of 
Great Colombia Guatemala Mexico and Peru in attendance 
Representatives of the United States were named but did not 
arrive until the Congress had adjourned A treaty of union 
lea ue and perpetual confederation was signed June 2 1826 
but Mexico Peru and Guatemala failed to ratify it The post 
poned sessions of the Panama conference which was to recon 
vene at Tacubaya near Mexico City were never held 

In 1856 representatives of Peru Chile and Ecuador met m 
Santiago Chile and signed the Continental Treaty which was 
designed to promote the union of the Latin American republics 
but also expressed hostility toward the United States on account 
of the recent activities of William Walker {qv) the filibuster 
in l^icaragua the treaty never became effective In 1864 an 
other conference called at the invitation of Peru met m Lima 
for the avowed object of forming a union of the Latin American 
States This conference was attended by representatives of 
Guatemala Venezuela Colombia Ecuador Peru Bolivia and Ar 
gentma 

In 1877 Sind 18/8 jurists from Peru Bolivia Chile Ecuador 
Cuba Honduras Argentina Venezuela and Costa Rica met at 
Lima and drew up treaties of extradition and made the first steps 
toward agreement on private international law (conflict of laws) 
Uruguay and Guatemala a«*reed to adhere to these treaties Prog 
res was being made slowly and in 1881 Colombia called a 
conference to be held in Panama but owing to the War of the 
Pacific between Peru and Bolivia and Chile this was not held 

In 1882 invitations were issued by the U S Government 
James G Blame being secretary of State for a conference to be 
held m Washington in November of that year to discuss arbitra 
tion between the nations of the Amencan hemisphere The 
assassination of President James A Garfield and the accession of 
President Chester A Arthur caused the withdrawal of the mvi 
tations which were not reissued until 1889 Meanwhile m 1888- 
89 jurists from Argentina Bolivia Brazil Chile Paraguay Peru 
and Uruguay met at Montevideo and concluded treaties on inter 
national law civil commercial and penal on international law of 
procedure copyrights trade marks and patents several of which 
were ratified by the signatory powers 

In May 1888 the United States invited the Latin American 
countries to join with it in a conference in Washington to con 
sider measures for preserving the peace the formation of a 
customs union better communications a common silver com a 
uniform system of weights and measures patent rights copy 
rights trade marks sanitary regulation of ships and ports etc 
President Benjamin Harrison had recalled Blame to be his secre 
tary of State and this was one of his first acts All the countries 
except Santo Domingo accepted the invitation This conference 
later to be known as the First Pan Amencan Conference, met 
on Oct 2 1889 with Blame presiding and continued its sessions | 
to April 19 1890 The conference voted for compulsory arbitra I 
tion and recommendations were made regarding reciprocity im ! 
trad^ customs regulations port duties sanitary regulations, free 
navigation of rivers a monetary union oonhnbla lights ai^d 
tneasures patents and trade fiarks exltadition df m ; 


177 

intercontinental railway (first voiced at this conference by 
Blame) and other matters Failure to ratify or no action at all 
by the Governments nullified virtually all the work done but 
from this conference came the establishment of the International 
Bureau of American Republics later to become the present Pan 
Amencan Union (qv ) 

The Second Conference — ^The Second Pan American Con 
ference or properly the Second International Conference of the 
Amencan States was called at the suggestion of President Wil 
ham McKinley of the United States to meet m the City of 
Mexico and convened Oct 22 1901 Every country was repre 
sented and the sessions continued until Jan 31 1902 The chief 
issue was arbitiation and the session was divided between those 
who favoured compulsory and those tvho felt that voluntary 
arbitration was the only practical step at the time the final 
decision was a recommendation that all the countries adhere to 
the Hague Conventions of 1899 which provided for voluntary 
arbitration Ten delegations however signed a pact for com 
pulsory arbitration This conference also took up the moot ques 
tion of pecuniary claims of individuals against the Governments 
of countries not their own and the conference adopted a resoiu 
tion recommending that such claims be submitted to the arbitra 
tion court set up under The Hague Convention The conference 
recommended the construction of railways that would fit into the 
proposed route of the Pan American railway At the Mexico 
Conference the International Bureau of American Republics 
was placed under the control of a governing board composed of 
the Latin Amencan diplomatic chiefs of mission resident in 
Washington with the secretary of State of the United States as 
ex officio chairman The Bureau was instructed to publish a 
bulletin monthly and was made a repository of documents and 
given other more important functions The governing board was 
instructed to take in hand the arrangements for the Third Pan 
Amencan Conference 

The Third Conference — ^The Thi d Pan Amencan Confer 
ence was held m Rio de Janeiro Brazil from July i to Aug 26 
1906 and was attended by repiesentatives of all the 21 republics 
with the exception of Haiti and Venezuela Elihu Root the 
Amencan secretary of State went to Rio for the conference and 
sounded its keynote in an address which is still regarded as the 
essence of the Pan American idea The subjects taken up at this 
conference followed the same line as the two previous ones The 
arbitration issue was transferred to The Hague by a resolution 
urging that the Amencan delegates to The Hague seek the celebra 
tion of a general arbitration convention so effective and definite 
that meriting the approval of the civilized world it shall be 
accepted and put in force by every nation The resolutions 
passed at Mexico City with regard to patents copyrights and 
trade marks were reaffirmed with some modifications and naturali 
zation and return to nationality of birth were made easier With 
respect to the forcible collection of public debts to which the 
Drago Doctrine is opposed the conference recommended that 
the Governments represented therein consider the point of in 
viting the Second Peace Conference at The Hague to consider the 
question of the compulsory collection of public debts and in 
general means tending to dimmish between nations conflicts 
having an exclusively pecuniary origin The first Pan American 
Scientific Congress met at Santiago Chile on Dec 25 1908 for 
the consideration of distinctly American problems It continued 
in session until Jan 5 1909 and resolved that a second congress 
for the same purpose should meet at Washington m 1912 

The Fourth Conference — ^The Fourth Pan American Cop 
ference was held at Buenos AirCs from July to August xgio It 
agreed to submit to arbitration such money claims as cannot be 
amicably settled by diplomacy and changed the name of the 
organization to the Bureau of Pan Amencan Umon During the 
same year the Pan American Umon building erected through a 
gift of $750 000 from Andrew Cam^i© and $250 000 contribute#^ 
by the various republics of the Union Was f ormalljjb dedicated 
■ The setond Fan Arfietican Scientific Congress met in Washmgtofi 
^ dfiting the tfiree weeks ^following ^ 19x5 Amtmg the 
: speaJkers Was PresldCint Wilsofi who urpd fna&diy settioment of 
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mternational disputes by arbitiation The congress appointed 
an International High Commission which sat at Buenos Aires 
m April 1916 Improvement and extension of cable telegraph and 
railway services between the countries was urged A permanent 
International High Commission was established to promote uni 
form commercial laws throughout the countnes represented in 
the Union In Feb 1918 the governing board of the Pan Amen 
can Union appro\ ed a plan to establish a Section of Education to 
promote better knowledge of the languages and history of the 
American republics through educational institutions 

In Nov 1918 a Pan American Federation of Labour Confer 
ence met at Laredo Texas Delegates were present from the 
United States Mexico and Central America An influenza epi 
clemic interfered with Sohth \merican attendance Colombia alone 
being represented A permanent federation was or amzed Pan 
American Child Welfare Con^^resses met at Montevideo Uruguay 
m Dec 1918 and m May 1919 at the second meeting provision 
was made tor establishing at Montevideo an International Bu 
reau of Child Welfare In June 1919 the second Pan American 
Commercial Congress was held in Washington and in the same 
city m Jan 19 o a Pan American Financial Congress The 
sixth International Sanitary Conference was held m Montevideo 
Dec I to 20 19 o It re organized the International Sanitary 
Bmeau which has been active m disseminating valuable bulletins 
on sanitation and public health 

The Fifth Conference — ^The Fifth Pan American Conference 
was held March 25 to May 3 19 3 at Santiago Chile Henry P 
Fletcher U S ambassador to Belgium being head of the U S 
delegation Delegations from all the American republics except 
Bolivia Mexico and Peru were present and a large number of 
subjects were discussed A proposal by Uruguay that the prm 
ciple of the Monrot Doctrine be adopted by ail American States 
wis not suppoited by the United States delegates and was rec 
ommtndtd for report to the next Pan American Conference 
Smiiiarl> an attempt to arrive at an agreement for the limita 
tion of naval armaments failed on account of disagreement be 
twttn Brazil Argentina and Chile Costa Rica strongly urged 
the establishment of an American Permanent Court of Justice 
but filled to obtain the support of the conference because the 
pirn submitted included arbitration of questions involving the 
vital inifrests of nations and the matter was referred to the com 
mission of jurists at Rio de Janeiro in 19 5 
Four conventions were completed and signed viz an agree 
merit under which international disputes might be investigated 
and settled by a commission empowered to ascertain facts a 
trade mark convention protecting users of trade marks in the 
€R3untncs where ownership of the mark is acquired through reg 
jstration a convention to secure uniformity of nomenclature in 
the cla&sihcation of merchandise and one providing for the pub 
Iiaiy of customs documents No fewer than 73 resolutions were 
passed one of the most important of which created four perma 
nent committees to assist the Union in the study of (i) the best 
means of developing the economic and commercial relations be 
tween the American States (2) the international organization of 
labour m Amenta (3) hygiene in the countries of the American 
continent j and (4) the best means of developing intellectual co 
operation with especial reference to co operation between the 
universities and the exchange of professors and students 
the Sixth Coiiference — At the Sixth Pan American Confer 
ence held in Havana Cuba from Jan 16 to Feb o 192S Mr 
Charles Evans Hughes former secretary of state headed the 
United States delegation Fnor to the conference jurists of the 
American nations had met and approved drafts for the codification 
of Public and Private International Law and the discussion of 
these projects largely occupied the attention of the conference 
The conference also authorized 14 special conferences on various 
subjects to be arranged for by the Pan American Union Most 
mrtmportant was that on arbitration which was held in Washington 
beginning l^ec xo 1928 A Pan American convention on aerial 
navigation was adopted with the provision that other nations 
might adhere if they so desired The special conference on arbi 
tiation adc^ted conveStipas for conciliation and arbitration pro- 


viding amon" other things for a couimissioii of inquiry with lu 
thonty to suggest bases for the settlement of international dis 
putes and for a system of compulsory arbitrxtion of practically all 

jundical questions 

The Seventh Conference —Perhaps of greater historical sig 
nificance than any of its predecessors wis the Sect nth Inter 
national Conference held at Montevideo Uiut,ua> from Dec 3 to 
Dec 26 1933 Here the growing resentment of LUin \menca 
against the assumed superiority of the Lniitd States cinie to a 
head in a resolution debated and finally adopted tint No Slate 
has the right to intervene m the internal or extenni itfurs of an 
other In giving approval to this doctrine on the pirt of the 
United States Secretary of State Hull took oe( ision 1 3 tit dart ex 
pressly the new trend m our foreign police which h id indtt d been 
distinguishable since about 19 9 hut more puticululv since the 
inauguration of Mr Roosevelt oi allowing the Lit in kmcnean 
States to settle their own problems m tht ii own w iv me! acting 
m the words of the President merei> as good neighbours when 
our assistances desired As further evidenec of (ht good will of 
the United States Mr Hull signed for his nition the I cue Pact 
sponsored by Senor Saavedra Lamas of \rgentini 
' Besides these more dramatic proceedings the Conference went 
on record in favour of efforts to redun all iridt buners ihiiflv^ 
through the instrumentality of reciprocity agritmtnts ind fur 
ther progress was made m the codificdion of mPnutionil hw 
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PAN AMERICAN UNION At the lust mUinUional 
Conference of American States held it W ishington i luom 
mendation was approved on March 9 H90 for tin est ddisli 
ment of an inter American organi/ition to In known is the 
International Union of Amencan icpulilits foi tht pio upt toikt 
tion and distnbution of commeiciai dali ind iiifoim dion This 
Union was to be represented it Tl i lunglon DC hv i burciu 
called the commercial bureau of tht kmint in npulihcs its 
organ of publicity to be a publication m I ngli h Spun h Porlu 
guese and French — the four hnguigis spoken m I Urn 
and the United States — entiiled Ihe Bulh tm of ih i ommfnml 
Bureau of the American Ripubhcs It w is iKo pros idul thii tins 
bureau was to be at all times avaihblt is i mtilaim of com 
mumcation and correspondence for persons ippi} mg for informa 
tioix m regard to matters pertammg to the commenc of the 
American republics To defray the expenses of m imtiming the 
bureau the sum of ^36 000 was set asidt to be adv mud by the 
U S Government which was to be reimlmrsctl by the other re 
publics by their respective quotas in proportion to tk ir popula 
tion Subsequently the Dominican repubhe joined the Union as 
did later Cuba and Panama The report of the tommitlee adopted 
by the first conference is the original charter of the bureau 

At the second conference a resolution wis acloptcd on Jan 
29 X902 for the reorganization of the hurt m In %t I of this 
resolution it is provided that the mternation il bureau of the 
! Amencan republics shall be under the man igemcnt of a governing 
I board which shall consist of the secretary of St ite of the United 
: States of America who shall be its chairman and of the diplo 
■ matic representatives of all the Governments represented m tk 
: bureau and accredited to the U S Government The resolution 
contained 13 articles and provided m detail for the management 
of the bureau and conferred upon the governing board full power 
over its affairs The name of the bureau was changed from the 
commercial bureau of the Amencan republics to ^ the mtema 
tional bureau of the Amencan republics The third latemaliontl 
conference which met at Rio de Janeiro* adopted on Aug %% 
3:906 a resolution signed by aH of the iftlegates fortbeieorgatwi 
tion of the bureau This resolution did not change in my farticu 
lar the essentials of the resolution of Mexico City serfar as tie 
imnistration of the bureau its |lw4clcr as an 



PANATHENAE A— PANCREAS 


institution and the work to be performed by it were concerned 
It did change many of the details of administration within the 
bureau and imposed upon it additional work 
The action of the fourth international conference which met 
at Buenos Aires in 1910 further enlarged the scope of the or 
gamzation and changed the name to that of Pan American 
Union while the name of the organization of Amencan countnes 
which support the Pan Amencan Union was changed to Union 
of Amencan republics instead of International Union of the 
American republics the chief executive officer of the Union was 
made director general and the secretary was made assistant di 
rector and secretary of the governing board The principal change 
made at the fifth conference held m Santiago Chile in 19 3 
was m the organization of the governing board It was provided 
that the offices of chairman and vice chairman should be elective 
and also that if for any reason an Amencan republic should not 
have a diplomatic representative accredited to the U S Govern 
nient that Government might appoint a special representative on 
the overning board 

At the sixth conference held at Havana Cuba m Jan 19 8 
a convention was simed providing for the organization of the 
Pan American Union this convention however continues the 
present organization with very shght changes The only important 
modification is that the Governments representatives may either 
send special representatives to the governing board or designate 
their diplomatic representatives at Washington 
Purpose and Activities — ^The Pan Amencan Union is housed 
m a building the gift of Andrew Carnegie The basic purpose of the 
Pan American Union is to develop closer intellectual and com 
merciai relations between the republics of the Amencan continent 
and to promote international co operation in every possible way 
The Union is supported by quotas paid by the republics of 
America in proportion to population It publishes a monthly 
bulletin in English and other languages which contains a record 
of Pan American progress and practical information on Pan 
Amencan affairs The Union also publishes a series of pamphlets 
on each of the republics of the American continent and also 
special pamphlets on the capital cities the leading products 
and the commercial relations of these countries Recently four 
special senes were established dealing with agriculture commerce 
and finance education and hygiene and child welfare The Union 
has a library known as the Columbus Memorial library contain 
mg more than 70 000 vol and also a large collection of maps 
photographs lantern slides and negatives One of the most im 
portant functions of the Pan American Union is to prepare the 
agenda for the Pan Amencan Conferences which meet at intervals 
of five years (L S Ro ) 

PANATHENAEA, an annual festival at Athens of great an 
tiquity and importance Traditionally begun by Erechtheus and 
changed from Athenaea (festival of Athena) to Panathenaea 
(festival of all Athenians universal festival of Athena) by The 
seus its elaboration seems to date from Peisistratus In its de 
veloped form it was celebrated every fourth year with especial 
splendour probably m deliberate rivalry to the Olympic games 
Its date was the third year of each Olympiad The annual festival 
probably about the middle of August consisted solely of the sac 
rifices and rites proper to this season in the cult of Athena One 
of these rites originally consisted m carrying a new peplos through 
the streets to the Acropolis to clothe the ancient carved image 
of the goddess but it is probable that this rite was afterwards 
restricted to the great penteteric festival The peplos was a costly 
saffron coloured garment embroidered with scenes from the bat 
tie between the gods and giants At least as early as the 3rd cen 
tury B c the custom was introduced of spreading the peplos hke 
a sail on the mast of a ship which was rolled on a machine m the 
procession At the Great (quadrennial) Panathenaea representa 
lives of all the dependencies of Athens were present bringing 
victims and a most brilliant procession resulted After the presen 
tation of the peplos the liecatomb was sacrificed The subject of 
the frieze of the Parthenon is this great procession 
Pericles introduced a regular musical contest in place of the 
recitations of rhapsodes which were an old standing accompanji 
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ment of the festival This contest took place in the Odeum 
originally built for this purpose by Pericles himself The order of 
the agofies from this time onwards was — ^first the musical then 
the gymnastic then the equestrian contest Many kinds of con 
test such as the chariot race of the apohatat (said to have been 
introduced by Erechtheus) which were not m use at Olympia 
were practised in Athens Apobates was the name given to the 
compamon of the charioteer who showed his skill by leaping out 
of the chariot and up again while the horses were going at full 
speed There were m addition several minor contests the 
Pyrrhic or war dance the Euandrtd or parade of crack 
troops the Lampadedromia or torch race the Naumachia (re 
gatta) which took place on the last day of the festival The pro 
ceedings were under the superintendence of ten athlothetai one 
from each tribe the lesser Panathenaea TDeing managed by htero 
potoi In the musical contests a golden crown was given as first 
prize in the sports a garland of leaves from the sacred olive trees 
of Athena and vases filled with oil from the same The season of 
the festival was the 24th to the 29th of Hecatombaeon and the 
great day was the 28 th 

See A Michaelis Der Parthenon (1871 bibl ) L R Famell Cults 
of Greek States 1 (1896) A Mommsen Feste d Stadt Athen (1S9S) 
cf Athena 

PANCH MAHALSj a district of British India in the 
northern division of Bombay Area 1606 sqm Pop (1931) 
454 526 The administrative headquarters are at Godhra The 
tract which includes Champaner the old Hindu capital of Gu 
jarat now a ruin became British territory as recently as 1861 
by a transfer from Smdhia There are rich mineral deposits and 
manganese is mined on a large scale The district is crossed by 
the branch of the Bombay and Baroda railway from Anand 
through Godhra to Ratlam and a line runs from Godhra to 
Baroda city 

PANCREAS or Sweetbread m anatomy the pink tongue 
shaped digestive gland which lies across the posterior wall of 
the abdomen about the level of the first lumbar vertebra behind 
and the transpylonc plane m front (see Anatomy Superficial and 
Artistic') Its right end is a little to the right of the mid line of 
the abdomen and is curved round the superior mesenteric vessels 
into the form of a CT" This hook hke right end (the head) is 
adapted to the concavity of the duodenum The first inch of 
the straight hmb forms the neck and lies m front of the beginning 
of the portal vein below the pyloric opening of the stomach and 
above the superior mesenteric vessels The next three or four 
inches of the pancreas form the body and this part lies in front 
of the left kidney and adrenal body while it helps to form the 
posterior wall of the stomach chamber (see Alimentary 
Canal) At its left extremity the body tapers to form the ta^ 
which usually touches the spleen (see Ductless Glands) just 
below the hilum 

The pancreas is altogether behind the peritoneum There is 
one mam duct (the duct of Wirsung) which runs the whole length 
of the organ nearer the back than the front As it reaches the head 
it turns downward and opens into the second part of the duode 
num joining the common bile duct while they are both piercing 
the walls of the gut A smaller accessory pancreatic duct com 
municates with the mam duct 

The pancreas has no capsule but is divided up into lobules held 
together by their ducts and by loose areolar tissue the glands of 
which these lobules are made up are acmo tubular (see Glands) 
Small groups of epithelium like cells without ducts (Islets of 
Langerhans) occur among the glandular tissue and are character 
istic of the pancreas They are the source of insulin (qi)) and 
degenerate in most cases of diabetes mellitus (qv) 

Embryology — ^The pancreas is developed by three diverticula 
from that part of the foregut which will later form the duodenum. 
Of these diverticula the left ventral disappears early but the nght 
ventral which is really an outgrowth from the lower part of the 
common bile duct forms the head of the pancreas The bojj^^ 
and tail are formed from the dorsal diverticulum -^i%nd the two 
parts at first separate join one another so that the ducts communi 
cate and eventually the ventral one taliesialmost all the secretion 
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of the gland to the intestine while that part of the dorsal one 
which IS nearest the duodenum atrophies and forms the duct of 
Santorini The main pancreatic duct (of Wirsung) is therefore 
formed partly by the ventral and partly by the dorsal diverticu 
lum As the diverticula grow they give off lateral branches which 
branch again and a am until the terminal buds form the acim of 
the gland At first the pancreas grows upward behind the stomach 
between the two layers of the dorsal mesogastrium (see Coelom 
AND Serols Membranes) but when the stomach and duodenum 
turn over to the right the gland becomes horizontal and the open 
mg of the right ventral diverticulum becomes more dorsal Later 
by the unequal growth of the duodenal walls it comes to enter the 
gut on its left side where the papilla is permanently situated 
After the turning over of the pancreas to the right the peritoneum 
IS absorbed from its dorsal aspect The islets of Langerhans are 
now regarded as portions of the glandular epithelium which have 
been isolated by the invasion and growth round them of mesen 
chyme (see Qmms Anatomy vol i 1908) 

Comparative Anatomy— In the Acrania (Amphioxus) no 
representati\e of a pancreas has been found but m the Cyclosto 
mata (hags and lampreys ) there is a small lobular gland opemng 
into the bile duct which probably represents it In the Eiasmo 
branchs (shirks and rays) there is a definite compact pancreas of 
considerable size In the Teieostomi which include the tiue bony 
fish (Teleostei) the sturgeon and Poiyterus the pancreas is some 
times a compact gland and sometimes diffuse between the layers 
of the mesentery at other times it is so surrounded by the liver 
as to be difficult to find Among the Dipnoi (mud fish) Protop 
terus has it embedded m the walls of the stomach and intestine 
The Amphibia have a definite compact pancreas which lies m the 
U shaped loop between the stomach and duodenum and is massed 
round the bile duct In the Reptilia there are sometimes several 
ducts as m the crocodile and the water tortoise (Emys) and this 
arrangement is also found m birds In mammals the gland is 
usually compact though sometimes (rabbit) it is diffuse It 
usually has two ducts as m man though m many animals (ox 
shttp and goat) only one persists When there is only one duct 
it may open with the common bile duct e g sheep and cat or may 
be \ery far away as m the ox and rabbit (F G P ) 

PANCEEAS, DISEASES OF THE In sclerosis atrophy 
acute and chronic inflammatory changes and new growths in the 
pancreas an absence or lessening of pancreatic secretion may be 
evident Haemorrhage mto the pancreas is of some medico legal 
importance as being a cause of death Acute haemorrhagic pancre 
aitits IS a combination of inflammation with haemorrhage m which 
the pancreas is enlarged and infiltrated with blood Violent pam 
vomiting and collapse are the chief features as 15 also the case 
itf panermtte abscess in which the abscess may be single or mul 
tiple In the latter condition operation has been followed by 
recovery Haemorrhagic inflammation has been followed by 
gmgr&m oj the pancreas which usually terminates fatally In two 
remarkable cases however reported by Chian recovery followed 
on the discharge per rectum of the necrosed pancreas Chrome 
pmcreatfks has been said by Mayo Robson to occur in connec 
lion with the symptoms of catarrhal jaundice which he suggested 
B due to the pressure on the common duct by the swollen pan 
creatic tissue The organ is enlarged and very hard and the 
symptoms are pam d)Bpepsm jaundice loss of weight and the 
presence of fat m the stools This latter sign is common to all 
forms of pancreatic disease In connection with many pancreatic 
&eases small yellowish patches are found m the pancreatic tissue 
mesentery omentum and abdominal fatty tissue generally and 
Ihte! tissue^ appear to be studded with whitish areas often not 
lai^er than a pin s head The condition which was first observed 
hy Balsar has been termed fat necrosis and is due to the action 
on fal of hpolytic ferment set free by discirganBation of the 
IWfiaoaa The pancreas like other organs is subject to the occur 

« 6 of hew growtibs tumour^ and cysts^ syphilis afid tubercu 
Df.theie carcinoma of the head of the Organ the most 
Dahetes (f v ) is the subject of a spe« ariide 

I taarnmal of fmiy Mu 
iMi attishil larg^ a 
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ranges from the Eastern Himalaya to North W'l.st Chiti'i It is 
found among rocks and trees and feeds on fruits and other vtge 
table substances Its fur is rich reddish brov> n darker below the 
face IS white save for a vertical stripe of red from just above 
the eye to the gape there are several pale rings on the tail 

PANDARUS, m Greek legend son of Ly cion a Lveiin In 
the lhad he breaks the truce between the Troj-ins ind the Greeks 
by treacherously wounding Menehus with m mow and finally 
he is slam by Diomedes In the mtduevai talc of Iroilus and 
Cressida he was the latter s uncle and acted as the lovers 
go between hence the modern pander 

PANDEAN PIPE see Syrinx 

PANDECTS, a name given to a compendium or digest of 
Roman law compiled by order of the enipc roi Tustini m in the 6th 
century ad (530-533) (See Justinian ind Romvn I \vv ) 

PANDERMA (Gr Panosmus) a district in the viliyet of 
Rarassi in Asia Minor on the south short ot the 'le i of M umora 
near the site of Cyzicus It has a trade m cereals cotton opium 
valoma and boracite and is connected by nilway with Smvrna 
Pop (1927) 61 918 

PANDHARPUR, a town of British Indii m Sliohpur dis 
trict of Bombay on the right bank of the rntr Bhimi m W 
of Sholapur town Pop (1931) 9 4^0 Pindharpur is the most 

popular place of pilgrimage m the Deccan its edtbr ilt d temple 
dedicated to Vithoba a form of Vishnu is vi litd b> large iium 
bers particularly in July It is connected by a light railw i> with 
Barsi Road on the Great Indian Peninsula railwi} 

PANDORA5 according to Hesiod {Tkeog •j/O-fii 11 oris 
and Days 59 et seq) the first woman (Cr the \il giving ) 
After Prometheus had stolen fire from hciun me! !>tstowid it 
upon mortals Zeus determined to counter let this bltssmg He 
accordingly commissioned Hephaestus to fashion i woman out of 
earth upon whom the gods bestowed thtir thoucst gifts lie 
phaestus gave her a human voice Aphrodite bciutv mdpowtrsof 
seduction Hermes cunning and the art of flit ttr> /tw give ha 
a jar (tiOos) the so called Pandora s bo\ (m lx low I lontam 
mg all kinds of misery and evil and sent her thus equipped to 
Epimetheus who forgetting the warning of his hrothir l*ro 
metheus to accept no present from /eus m uk htr his wife Pan 
dora afterwards opened the jar from which ili m inner of ccih 
flew out over the earth (for paraikis m other countries see 
Frazers Pausamas 11 320) Hope alone rcmimid at the bottom 
the iid having been shut down before she escaped (lie siod U orks 
and Days 54-105) But m a later story the jir contained not 
evils but blessings which would have been preserved for the 
human race had they not been lost through the opening of the jar 
out of curiosity by man himself (Babims Fab 58 ) 

See J E Harrison Pandora s Box in JoMfpmi of Weiknte Studies 
XX (1900) 0 Gruppe Gnechiscke Mvtkologte i 94 (190O) Preller 
Robert I 97 

pandroseum; a temenos or sacred area on the north side 
of the Athenian acropolis dedicated to Pandrosos the daughter 0! 

; Cecrops legendary first king of Athens Its position and shape 
; determine the plan of the west side of the ertchiheum (f v ) 

PANDUA, a ruined city m Malda distnet of Bengal once a 
Mohammedan capital It is situated 9 m N E of Old Malda and 
about 20 m from the other great ruined aty of Gaur (q v ) About 
AD 1340 Shamsuddm Ilyas Shah one of the early kings of 
Bengal transferred his capital from Gaur to Pandua but the time 
of Its prosperity was short for m a d 1455 the capital was trans 
ferred back to Gaur Its most celebrated building is the Adma 
mosque built by Sikandar Shah (1357-90) which was described 
by James Fergusson as the finest example of Pathan architectuM 
m existence Other notable buildings are the Ekhlakhi mosefu? or 
tomb and the Sona or golden mosque which with the Adma ttos<?ue 
are conserved by Government 

PANDULPH [Pandolfo] (d iaa6), Resnaa ecdesjastwal 
pohtiaas papal legate to England and bishop ®f Norwich, w» 
bom in Rome and first came to EngSaad in ts«Wj Wioil hft 'Wf 
commissioned by innocent III to spoliate with Rwg 
IS said to have produced fhe p^pal senteacd of eswcpaatwlsiid^ 

m thb teiy peetoce of w# Jh jtwi 
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England to receive the king s submission The ceremony took 
place at Dover and on the following day John of his own motion 
formally surrendered England to the representative of Rome to 
receive it again as a papal fief Pandulph repaid this act of 
humility by using every means to avert the threatened French 
invasion oi England For nearly a year he was superseded by the 
cardinal le<yate Nicholas of Tusculum but returning m i 15 was 
present at the conference of Runnymede when the great charter 
was si n d He rendered valuable aid to John who rewarded him 
With the see of Norwich The arrival of the cardinal legate Gualo 
(1216) relegated Pandulph to a secondary position but after 
Gualo s departure (1218) he came forward once more As repre 
sentmg the pope he claimed a control over Hubert de Burgh and 
the other ministers of the young Henry III and his correspond 
ence shows that he interfered in every department of the admin 
istration His arrogance was tolerated while the regency was still 
m need of papal assistance but in 1221 Hubert de Burgh and 
the primate Stephen Langton successfully moved the pope to 
recall Pandulph and to send no other legate a latere in his place 
Pandulph retained the see of Norwich but from this time drops 
out of English politics He died in Rome on Sept 16 i 6 but 
his body was taken to Norwich for bunal 
See W Shirley Royal and Other Histortcal Letters ( Rolls senes ) 
vol 1 Miss K Norgate John Lackland (1902) W Stubbs Con 
stitutional History (1897) vol 1 




PANDURA5 an ancient Onental stringed instrument a mem 
ber of the lute family having a long neck a 
highly vaulted back and originally two or 
three strings plucked by the fin^^ers There 
were in antiquity at least two distinct vane 
ties of pandura or tanbur (i) the more or less 
pear shaped type used m Assyria and Persia 
and introduced by way of Asia Minor into 
Greece whence it passed to the Roman em 
pire (2) the oval type a favourite mstru 
ment of the Egyptians also found in ancient 
Persia and among the Arabs of North Africa 

PANEGYRIC, a strictly formal public 
speech delivered m high praise of a person or 
thing In Athens such speeches were delivered 
at national festivals or frames with the object 
of rousing the citizens to emulate the glorious 
deeds of their ancestors The most famous are 
the Olymptacus of Gorgias the Olymptacus of 
Lysias and the Panegyrtcus and Panathena%cus 
(neither of them however actually delivered) 
of Isocrates Funeral orations such as the 
famous speech put into the mouth of Pericles 
by Thucydides also partook of the nature of 
panegyrics The Romans confined the pane 
gyric to the living The most celebrated exam 
pie of a Latin panegyric is that delivered by 
the younger Pliny (ad ioo) on the occasion 
of his assumption of the consulship containing 
a somewhat fulsome eulogy of Trajan Towards 
the end of the 3rd and during the 4th century 
a a result of the orientalizing of the imperial 
court by Diocletian it became customary to 
celebrate the superhuman virtues and achieve 
ments of the reigning emperor Twelve 
speeches of the kind have been collected under 
the title of Panegyrtm veteres latmt (ed E 
Bahrens 1874) 

See C G Heyne Cepsura xn panegyncorum veterum m his 
Opuscula academica (i$x2) vi 80*rr8 H Ruhl De m pamgynmi 
laUms (Greifswald 1868) R Pichi% Les derrtiefs iarmolms profanes 
(1906) 
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PANEL, originally a small piece of cloth or pa-rchment this 
meaning persists only irl’ certain legal terms such as jury panel 
so called from the ongmal stnp of parchwient on which the names 
were wnttea m early days^ and m law m tie use of tfee 

word for an mdictmefit or a person or pemctti fiwned m 


indictment or m the use of the word for the cloth stuffed hmng 
of a saddle In architecture and furniture the word signifies 
originally a small piece of thin wood enclosed in a surrounding 
framework Casts of charred wooden doors taken m Pompeii as 
well as many ancient classic representations prove that the con 
struction of wooden panels was well undei stood by the Greeks 
and Romans Moreover numerous Italian Romanesque wooden 
church doors of the loth to the 12th centuries usually of many 
small nearly square panels manifestly continue Roman types 
In much Gothic decorative work tracery forms are frequently 
used to divide a large surface into small recessed panels of various 
shapes This decorative panelling is particularly common on 
tombs screens chancel rails and the like m which multiplication 
of cuspmg frequently gives it great richness especially m England 
In France panelling is used with more restraint and in simpler 
forms usually confined to slim arch headed shapes During the 
late Gothic period of the 1 5th and 1 6th centuries decorative pan 
ellmg was used more lavishly throughout north Europe and in 
the Perpendicular work of England large wail areas were often 
covered by a series of rectangular or Tudor arch headed sunk 
tracery panels Meanwhile the use of structural wood panelling 
at first reserved for doors cupboards chests and similar furni 
tore was spreading to wainscottmg in this development the 
English lead Occasionally an apphed moulding is used at the 
sides and top only of a panel with a chamfer at the bottom 
The rich interior wood panelling of the Tudor and Elizabethan 
periods m England often combined with linenfold (g v) decora 
tion and sometimes with crude classic pilasters and entablatures 
is one of the most beautiful characteristics of those styles 
In the Renaissance of Italy panelling is of importance only m 
furniture such as choir stalls etc and in the rich coffered ceil 
mgs which cover many palace halls and church interiors Irw 
France on the other hand the use of panelling grew continuously 
more important as the Renaissance developed and reached a cli 
max in the lavish panelled interiors of the Louis styles (g v) 
In this Louis panelling as m work of the same date m England 
the development is toward greater use of large panels made by 
glueing together smaller pieces of wood (T F H ) 

PANGALOS, THEODORE (187S- ) Greek soldier 

and politician was born in Salamis of Albanian origin and in 1895 
; entered the Athenian Military Academy whence he proceeded to 
complete his studies in Pans During the World War he com 
' manded a regiment m Macedonia in 1917 he held a post in the 
I Ministry of War in 191S commanded the first infantry division 
and m 1919 was chief of the General Staff during the campaign 
m Asia Minor When the revolution of 1922 dethroned King 
Constantine for the second time he was chairman of the commis 
Sion of enquiry into the responsibilities for the Asiatic disaster 
and was consequently concerned in the execution of the six 
Royalist ministers In the first Republican cabinet of Papalias 
tasiou m 19 4 he was successively minister of Law and Order 
(for the repression of brigandage) and War On June 25 1925^ 
by a bloodless coup d etat he made himself premier then forced 
the Chamber to accept him prorogued and subsequently dissolved 
It took two Royalists into his cabinet as a sign of reconcihation 
and Jan 3 1926 became dictator In April 1926 Gen Pangalos 
was elected president of the Helenic Republic m succession to 
Admiral Condouriotis But on Aug 22 General Kondyles made 
a coup ditat against him in his absence at Spetsai He was 
arrested without resistance and imprisoned in the Cretan fortress 
of Izzeddin and subsequently in Athens He was released on 
July 10 192S and put himself tip for Athens at the general 
election later m the year He did not get m and since then has 
played no prominent part in Greek politics (W M } 

PAN*'GERMANISML Pan Getmanism is the name given 
to an imperialist movement which though it had long been gaming 
strength received hut little senous mMch iii Anglo Saxon conn 
tne8 untd the years mmiediately ptecedmg the World War 
importance may then have been esaggerated yet there can he 
httle doubt that it helped largely to popularize belief that 
there had been ^ M Gemmty forces bent mpofi ambitious 
s^emes of territpr# ^^#ad»semeni%ill potoral dommmn 
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PAN-GERMANISM 


Its Two Aspects —There are indeed two aspects of Pan 
Germanism — the purely national and defensive and the out 
spokeniy chauvinistic and aggressive The Pan German is accus 
tomed to describe his endeavours as merely designed to realize 
under modern conditions the ideas of men like Fichte Arndt 
and other patriots who over a century ago looked to the time 
when the sundered German tribes would be gathered into one ‘ 
political fold In the middle o the century the political econo 
mists Friedrich List and Wilhelm Roscher both forward looking 
in many ways gave more purposive form to this vague notion 
of an ail embracing Germanic commonwealth List dreamed of a 
German empire extending from the Adriatic to the Black sea 
oifermg scope for German colonization for centuries to come He 
also predicted the eventual inclusion in that empire of Holland 
holding that without control of the mouth of the Rhine Germany 
was like a house whose front door is owned by a neighbour 

List s speculations would appear to have given encouragement 
and direction to the later more definite activities of the Pan 
Germanist movement for many of the imperialistic schemes 
which have been advanced by contemporary writers are only 
variations or augmentations — mostly the latter — of his ideas 
List s influence can first be traced m the works of men like Paul 
A de Lagarde Gustav A C Frantz and Paul Dehn who all 
wrote on the subject m the /Os or 80s of last century Thus m 
his Deutsche Schnften Lagarde wrote — 

We must create a Central Europe which will guarantee the peace 
of the entire Continent from the moment when it shall have dnven 
the Russians from the Black sea and the Slavs from the South and 
shall have conquered large tracts to the east of our frontiers for 
German colonization We cannot let loose ex abrupto the war which 
will create this Cential Europe All we can do is to accustom our 
people to the thought that this war must come 

Frantz too m his book Die Weltpohhk advocated the forma 
tion under German direction of a powerful confederation of 
States comprising besides Germany Austria Holland Belgium 
Flanders^ Lorraine Switzerland Franche Comte Savoy and in 
the East the Balkan principalities and Russian Poland 

During the years preceding the World War these ideas acquired 
a wide influence m Germany and were reinforced by influential 
political names They had been kept alive by a host of writers 
of unequal merit among the most influential being Ernst von 
Halle Friedrich Lange and Ernst Hasse The special aspect of 
the Pan German question to which Hasse devoted his pen was 
frontier policy the title of hi$ best known book One of his 
favourite schemes was the hedging of the empire on its landward 
frontiers by a military glacts a day s march wide to be settled 
by the families of ex non commissioned officers and other picked 
men who had had a military training This real Landwehr was to 
b? the tocher de bran e of which Frederick the Great spoke a 
bulwark against which the attacks of Germany s enemies would 
hurl themselves m vam He also advocated the incorporation in 
the German confederation of Belgium Luxembourg Holland and 
certain French frontier districts as well as of Bohemia and 
Moravia (to be taken from Austria) and parts of Western 
Russia For he wrote We want territory even if it be m 
habited by foreign peoples so that we may shape their future 
in accordance with our needs 

It was only m 1891 that the Pan Germans resorted to sys 
tematic organization and propagandism The colonial movement 
was then in full flood and the idea of imperial expansion had 
captured the national imagination m a high degree Five years 
before a congress of colonial enthusiasts and organizations had 
been called for conference m Berlin by Dr Karl Peters who later 
acquired a sinister notoriety A loose federation of these bodies 
was formed for the more successful advancement of national 
interests particularly temtonal espansion and Peters was for a 
tune accepted as its head 

FornaatioJtt of the Leagne — ^In rSgi this federation was re 
j^stituted as the General German league (AUgemetner Dent 
ferband) under pressure of the strong public feeling evoked 
by the c»^sion of the Zanzibar convention of the previous 
by which Germany ceded to Great Bntain a large part of 
her last African empire iif exchange for the island of Heligoland 


A membership of 20 000 appears to have been obt imed but this 
number gradually fell off to 5000 until m 1S91 thi mo tment 
was taken in hand by Prof Ernst Hasse of Ltip/i^ i t maticai 
imperialist then a member of the imperial diet who direrttd it 
for 15 years Simultaneously the name I m Gcrnim leii^ue 
(Alldeutscher Verbetid) was taken the mithinirv ot 01 iniza 
tion was improved and expanded an tn( rgttK ie,it itum bv mians 
of meetings leaflets and a weekly news sheet Pmi i trmmi 
Papers (AUdeutsche Blatter) was begun ind both incmhtis md 
money ac^ain came in freely 

The new league sought to create a world widt nUionil union 
of all the Germans adopting as its motto the s!\in oi Hit grt it 
elector of Brandenburg Frederick William the Nmndii of the 
German colonial movement and the ere dor of the i trni m iu\> 
Remember that you are Germans Iht prop ig mdist m iiiiiesio 
m circulation before the war set forth Wi must strengthen 
our national sentiment and bring home to tlu miss oi our fitople 
the fact that Germany s development did not end in xs 1 I he 
programme of action comprised the lolloxxmg nn i uus 

The quickening of the patriotic consciousn oi ( « nn ms it home 
and the combating of all tendencies antifsomstu to lut ml dtstlop 
ment 

The solution of questions relating to the tdm Ui n mi u unmg of 
the young and the schools m the sense of ( irm mi m 

The fostering and support of Gtrmiii nation d nuMimnls m all 
countnes where our kinsmen ha\t to true k r t!i m unit nine 
of Germanism and the union of all ( eimms thu 11 hout th u uid 
(At the same time Germans living ahioid xi irnu! leunst 

direct interference in the internal aifairs n thi iimtin oi ihtir 
adoption ) 

The promotion of an eneigctic Cirmm |xh«\ ot mt ri ts m 
Europe and across the seas and espetuliv th iirnini. f nv\ ir i ut 
the colonial movement to practical objitfnts 

Had the Pan Germans kept thur tndt i\ours \utlun the limits 
of the party s programme much nproub might hi\i Intn siMd 
them later Inditidual members of Iht k igut min 

not slow to supplement its avowed iims b\ til sorts oi iinmod 
erate schemes of aggression m I uropt \ u Mmoi uul \inci 
As time passed and the relations of tht i n it i mi is li t imt m ^ 
creasmgly strained the league itsilf divtlopttl mlo t inmirhil 
piece of political machinery Ihi fut Ihit min\ of its num 
bers sat in the impend diet gate to the h igui in xvulluU forum 
for the propagation of its ideas ind in dl tk morf in u li ipi 
sodes and controversies m foreign poll! as tlurinK tmo ckiarks 
prior to the war it proved an unwtar>mg cvpomn! of i pintid 
impenahst policy 

Yet influential though the Pan Gtrmanisi mint nn iit m is k fore 
the war and inflammatory as was muih of its mtlytmt on public 
opinion injustice mould be done b> iht iitmm 

nation as a whole with its more aggrissni prop imiism In 
the main the movement appealed to md wis tmbiiicd bv tk 
powerful nationalist and chauvinist partits— m other words by 
the mihtary men and the political rt icimnanes— for though 
many intellectuals supported the k igut the sobirir k ids among 
them kept aloof and the historian Mommsen tv in i tiled the 
Pan Germans patriotic idiots 

Character of Pan Germanism — -It would be equally unfair 
to draw general conclusions from the many exirnagancts wkth 
were uttered and written in Germ my during tk of war 
The real significance of the Pan German propigandism at that 
time lay in the new importance attached to the idea of a Central 
European confederation under German influcnet then revived 
by Dr F Naumann m his book MtUei Ftmpa perh ips the ablest 
contribution from the German side to the literature of a new 
Europe the expansion of the old Berlin to Baghdad programine 
into a grandiose scheme of empire extending from Antwerp and 
I the North sea to Basra and the Persian gulf and the cltua to a 
I vast consolidated colonial empire stretching across tropica! Afnca 
^ to be acquired at the expense of France Belgium and partkultr 
ly of Great Britam These ambitious profccts are not rtctlW 
m order to prove that the war aims of^entitny were mom i» 
modest than those of some of her enenuw slill te for the piirp#e 
of pointing the contrast between aspiration and achiiiftiooht 
- rather as showing how mmj of Pin GtrtWt 



PANGOLIN— PANIC 


agitation had clearly familiarized the national nimd with the 
idea of imperial expansion as one which might be better realized 
by force of arms than by the slow methods of peaceful penetra 
tion 

When criticized the Pan Germanist is ready with his answer 
Put yourself in our position he says and the challenge is one 
to be met Viewing the question from the German standpoint it 
is not difficult to discover facts and tendencies in national and 
international politics that explain and within limits may be said 
to have condoned the anxiety and spirit of unrest which settled 
upon Germans when in 1885 or thereabouts they began to feel 
the pressure of the population question the growing need for 
new markets and the stirring of ambitions which pointed out 
wards It is significant that the movement made its ^rreatest 
advance when J Chamberlain colonial secretary from 1895-190 
was uttering his clear and resounding call to the commonwealths 
of the British empire to coalesce and to raise their frontier 
barriers commercially to the outer world In the past the 
British empire had opened its door freely to Germans as immi 
grants and traders but it was suspected that they were no longer 
as welcome as heretofore Even had it been otherwise the Ger 
mans chafed against the inequality m the partition of the un 
developed territories of the earth which compelled their emigrants 
to seek homes under alien flags and thus to be eventually lost to 
the fatherland Further while many German politicians feared a 
future agglomeration of the Anglo Saxon races the whole nation 
was haunted by the twofold menace of a restless Russia in the 
East and of a France in the West unreconciled to the loss of tern 
tory in 1871 

These and other facts weighing on an emotional and politi 
cally immature people probably gained for Pan Germanist ideas 
a hearing and a sympathy which in different circumstances might 
have been refused to them When all due allowances have been 
made however it is but the more justifiable to say that the Pan 
Germanism of the past was condemned by its excesses The 
great mistake of the Pin Germans of pre war days was that they 
allowed a justifiable national pride and an eager and natural 
hankering for more elbow room to degenerate into hostile designs 
against other nations which owing to historical reasons had 
preceded Germany in the coioni/ation of the empty spaces of the 
eaith and that they often avowed these designs with so brutal a 
candour After the war the Pan German league refraining from 
aggressive agitation concentrated its attention upon the task of 
strengthening the national sentiment and spirit hardly tried by ad 
\ersity From the beginning the movement had had a definite anti 
Semitic bias Jews being considered ineligible for membership of 
the Pan German league Under the Nazi regime pan Germanism 
has been welded into a challenging policy It is racial resulting in 
anti Stmiiism narrowly cultural developing a Pagan or tribal 
conception of religion as against the Roman Catholic and Lutheran 
faiths It IS political challenging Communism It is geographic de 
manding German control o\er German populations in Czechoslo 
vakia Austria Switzerland and wherever else m Europe they may 
be It IS impernl asking for colonies it is militarist and dependent 
on might as right Pan Germanism is thus a challenge to the inter 
nationalism of which the League of Nations is an expression 

The Movement tn Ansttra — ^The most important develop 
ment of the Pan German movement since the war is the great 
stimulus which it has received in Austria There an autonomous 
league was formed m 1919 with an independent organization and 
working from Graz it has carried on a vigorous agitation m all 
parts of the country and has even succeeded in making its in 
fluence felt m the German districts which have passed from 
Austrian rule under the Treaty of St Germain While its pro 
gramme has much in common with that of the parent league it 
emphasizes union with Germany as the hope of the future 

That great enthusiasm is being thrown into the agitation is 
shown by the fact tha^some 200 local branches of the league 
have been organized representing an enrolled membership of 
many thoif ands These Austnan reunion endeavours practically 
revive the Great Germany movement of the middle of last cen 
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tury It IS not the least strange of the ironies of history that an 
idea which at that time reft in twain the old German Bund should 
serve to day as a symbol of national unity Local groups exist m 
other countries where Germans are numerous and particularly 
in America 

Bibliography — The German literature of the Pan German move 
ment is very large and inevitably of very unequal value Better 
known writers include besides those already named Alexander von 
Peez Albert Ritter Gen Friedrich von Bernhardi the Anglo Geiman 
Houston S Chamberlain Baron L von Vietmghoff Count von 
Reventlow Albrecht Wirth H Frobenius and Fnednch Lange 
Noteworthy German works on the league itself are an official survey 
of Pan Germanic endeavouis entitled Zuanzt^ Jahre alldeutscher 
Arbett und Kampje (1910) Martin WencLs Alldeutsche TakUk 
{Pan German Tactics) (1917) and Otto Burchards Geschichte des 
alldeutschen Verbandes (1920) Of a number of works in English 
there may be named Rowland G Ushers Pan Germanism (1913) 
and a translation of Charles Audler s Pan Germanism published m 
191S (W H Da) 

PANGOLIN, the name given to scaly ant eaters comprising 
several ^renera of the family Mamdae of 
the order Edentata {qv ) These animals 
are found m tropical Asia and in Africa 
ranging from i to 3ft m length exclusive 
of the tail which may be shorter than or 
twice the length of the rest of the body 
The legs are short and the tongue long and 
worm hke There are no teeth Except the 
under surface of the body and in two 
African species the lower part of the tip 
of the tail the whole animal is covered 
with broad overlapping horny scales The 
Asiatic species three in number are char 
actensed by hairs between the scales and 
by small external ears These are wanting 
in the four African species The common 
est Asiatic form, is Mams pentadactyla 
of India 

PANIC By panic in the economic 
sense we mean a psychological state in 
which either or both of the two following beliefs are irrationally 
entertained — ^viz either that the banks are not in a position to 
repay their depositors or that they are not in a position to 
lend so that the normal processes of the money market 
will be completely upset The synonym for the first type of 
Panic IS the Run of the second the Financial Crisis The first is 
marked by a demand by the public for legal tender m extreme 
cases by a demand for gold the second is marked by a demand 
for ban} balafices that is loans which are hoarded by the bor 
rowers for the same reason that notes or gold are hoarded by 
depositor not because the money is needed at once but because 
It may not be available m case it is needed Examples of the 
financial panic are the crises of 1847 1857 and 1866 in Great 
Britain which led to the suspension in each case of the Bank 
Charter Act of the run the state of affairs in New York in the 
autumn of 1907 

Since the run is a purely irrational mob manifestation based 
upon the instinct of self preservation it cannot be met m any 
other way than by boldness The claims of the depositors must be 
met without argument and without question because at the height 
of the run any attempt at expostulation will be interpreted as a 
sign that all is not well and the run thereby becomes intensified 
It follows from this that during a run the commercial banks can 
not afford to see any really sound concern go to the ground for 
a weakening of one link m the chain may lead to the ruin of ail 

What applies to a run is also true of those morbid states of the 
money market which are known as financial crises If loans really 
are refused the only effect is to intensify the evil And thus both 
m the case of runs and in the case of financial panics what is re 
quired is some organisation which is prepared to assume the re 
sponsibihties of leadership in the moment of peril This organSa 
tion in the modern world is central bank The tTlles by which 
a central bank ought to be guided in the event of a financial crisis 
were worked Out empirically by the^B^k of England between 





1 84 PANICLE 

i8 s and 1866 and were elected into a philosophy in Walter 
Bagehots celebrated book Lomhmd Street (1873) 

These rules are essentially two in number The first is that 
loans ought to be made freely and on any security provided that 
that secuiity is in itself sound The knowied e that loans can be 
got IS m itself an element of pacification The second rule is that 
the loans so made should be made at a hif^h price for otherwise 
an amount will be demanded which it may not be within the power 
even of a central bank to grant and a higher price will in itself 
be a deterrent to purposeless borrowing induced merely by fear 
In the case of Great Britain e^oenence in the middle part of 
the gth century showed very conclusively that the mere exist 
ence of a central ban! does not of itself allay a financial panic 
so Jong IS the abihty of central bank to lend freely is doubted 
Owmo* to the provisions of the Bank Charter Act of 1844 the 
ability of the Bank of England to lend was doubted and it was 
not until the issue of the so called Government Letter by 
which the Bank was advised that in the event of its breaking the 
law by issuing a volume of notes in excess of the statutory amount 
the Government would seek to obtain an Act of Indemnity from 
Parliament that eicilement was aihyed The modern central 
bank which is given power to issue notes m excess of any statu 
tory reserve p€rcenta<^e provided that it is prepared to pay a tax 
upon the amount so issued in excess is in a very much stronger 
position This valuable element of elasticity was provided in 
Great Britain by the terms of the Currency and Bank Notes acts 
1 91 4-5 b> which the Bank could increase its fiduciary circula 
tion with the consent of the Treasury an element of safety which 
IS perpetuated by the new Currency and Bank Notes act (19 8) 
The seventy of financiil crises and the frequency of runs dimin 
ished very greatly m the last decade of the nineteenth century and 
the opening years of the twentieth century This was due to a 
gradual realization by bankers that the true method of cure lay 
in prevention that is in the maintenance of high standards of 
caution and discretion m the granting of loans The result was 
tint the Baring crisis of 1890 was successfully surmounted 
without the necessity of having recourse to a suspension of the 
Bank act of 1844 Since that time until the outbreak of the war 
whilst there were isolated cases of runs against particular banks 
(Birkbeck Building Society Yorkshire Penny Bank) there was no 
general crisis involving even the discussion of the expediency of 
^spending the act of 1844 until the outbreak of the World War 
of 19x4 The older conception of the phenomenology of the trade 
cycle in which the transition from boom to decline was marked 
by |>amc in the money market if not by the failure of a certain 
number of commercial banks has long since disappeared in 
Furope (TEG) 

United Stittes — ^The principal panics witnessed m the Umted 
States may be sketched as follows (original compilation made by 
iht Wall Street lourml ofNcwlork) Jay Cooke and Co failed 
on Sept 18 1S73 <5n the following day Fisk and Hatch sus 
pended runs on the Fourth National Bank and the Union Trust 
Company followed on Sept 20 the Union Trust Company the 
Bank of the Commonwealth and the National Trust Company 
failed The stock market espenenced wild panic and excitement ■ 
which became so great that the governors of the Exchange an 
nounced at 1 1 a m that day trading would be suspended mdefi 
mtely On Sept 30 trading was resumed Among other dates of 
interest m WaE Street may be mentioned Black Friday (gv) 
Sept ^4 1869 It was on this day that the Gould Fisk clique 
attempted to corner the gold supply After forcing the price up 
from rgo m the morning to 162I at noon the pnee dropped pre 
cipbately to 133 causing many failures and wild panic The 
broke the comer by seUmg $4 000 000 in gold On 
ICay 8 1884^ Graat and Ward failed Ex President Grant was 
siiiiseciuentiy turned The Marine Bank failed and pandemonium 
reigned Id the atock market 

Panic m the result of the Banng fmluie m London began on 
10 ^ r89b Call money rwdhed the Nmth Rl^r Bank 
fee Gteanng ttiwe oertificates on Not si On 
M and 

iHmted SMes land m 
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traha Several brokera e houses failed and prolonged business 
depression followed May 9 19^^ witnessed one oi the wor^t 
stock market disturbances in histoiy This pimc known as the 
Northern Pacific corner was precipitated bv the contest between 
the Harriman Kuhn Loeb interests on one side and the Hill 
Morgan on the other for the control of the Nortlitni Pacific road 
From a price of 106 on May 6 quotations on stock of this load 
jumped to i 000 on cash sales (May 8) On May 9 the whole list 
collapsed Union Pacific common dropped from it to 76 South 
ern Pacific common dropped from 49 to 9 ^.tchison fiom to 
4o Baltimore and Ohio from 10 to 84 sled common iiom 4^ 
to 24 steel preferred from 98 to 69 C ill montv went to 

The panic of 1907 occurred in October and wis the direct 
result of the collapse of the copper industry the pnte of lint 
metal dropped in six months fiom 6 cents to i cents llic 
Knickerbocker Trust Company closed its doors on Oct on 
Oct 23 a run was started on the Trust Compan> of Amenci 
The run continued throughout the month but the bulk withstood 
it Steel common touched 7! call money i 5 ^ Iht next panic 
came m the latter part of 1920 and wis accompinitd bv i k 
fall m prices The depression lasted about a ^cu In October 
199 came the first of a senes of panic falls m siod prices culnii 
nating m a depression of major intensity ind length (J H B ) 
PANICLEj m botany the name gntii to an intlorc sconce 
which IS a compound raceme (qv) as in oats ( Sa doll owi r ) 
PANICUM, a genus of grasses (g a) comprising some ^00 
species found chiefly in the w aimer regions of both Inmisphcics 
about 150 occurring m the United States Seven! arc impoUuit 
cereals as P mtlmceum (common millet) cultiv licd for toed m 
India and Em ope others arc valuable fongt plants is P maxi 
mum (guinea grass) and P barbmodi (Ian gnss) the oh1> 
grasses extensively rovm for forage in tropical Amcru i Reprt. 
sentative North American spetics are F capillin (ok! witch 
grass) P vtrgatum (smteh gnss) and? tixanum (Icxismdlit) 
PANIN, NIKITA IVANOVICH, Coi\t (i | 

Russian statesman was bom at Danzig on St pi is ffi 

passed his childhood at Pernau where his f ithci w is comm mdml 
In 1740 he entered the army and rumour hid it thit k w is unt 
of the favountes of the empress Ehzibcth In t/47 he wis 
accredited to Copenhagen as Russian mimstcr but 1 few months 
later was transferred to Stockholm where lor thi next twdve 
years he played a conspicuous part is the chief opponent of the 
French party It is said that dunng his rtsidcntc in Sweden 
Panm who ceitamly had a strong <;pccuiaiive bent concaved a 
fondness for constitutional forms of government Politically he 
was a pupil of Alexis Bestuzhev consiquently when m the iniddls 
fifties Russia suddenly turned Francophil msleid of I raniophobc 
Panins position became extremely diSiculi However^ he found 
a friend in Bestfizhev s supplanter Michael Vorontsov and when 
m 1760 he was unexpectedly appointed the governor of the little 
gland duke Paul his influence was assured He was on Catherine s 
side dunng the revolution of I/62 but his jealousy of the 
influence which the Orlovs seemed likely to ob am over the new 
empress predisposed him to favour the proclamation of his ward 
the grand duke Paul as emperor with Cfathenae is rtgent only 
Panm was never chancellor but he was the political mentor 
of Catherine during the first eighteen years of her reign He was 
the inventor of the famous Northern Accord which tuned at 
opposing a combination of Russia Prussia Poland Sweden and 
perhaps Great Bntam against the Bourbon Habsburg Leagw 
The idea though never quite realized influenced the policy of 
Russia for many years It explains too Panins tenderness 
towards Poland whom he regarded as an indispensable i»emb« 
of his Accord wherein she was to supply the place Austim 
whom circumstances had temporaniy detached from the Ruswk 
alhance All the diplomatic questions concerning Russia fw» 
1762 to X783 are intiipately assoaatei With the nmm of Pww- 
It was only when the impossibility of reilumg the 
Accord became patent that his laiuaiet to w»ae 1 
After 3:772 when (kstavim M i#set P«dh% m 
Panm became more and more to II 

Prtism As to P4»d hjs vtewt iwm 



PANIPAT— PANISLAMISM 


of both Frederick and Cathenne He seriously guaranteed the 
inte rity of Polish territory after placing Stanislaus II on the 
throne in order that Poland undivided and as strong as circum 
stances would permit might be drawn wholly within the orbit 
of Russia But he did not foresee the complications which were 
likely to arise from Russia s interference m the domestic affairs 
of Poland Thus the confederation of Bar and the Turkish War 
thereupon ensuing took him completely by surprise He was 
forced to acquiesce in the first partition of Poland and when 
Russia came off third best Giegoiy Orlov declared m the council 
that the minister who had signed such a partition treaty was 
worthy of death Panin further incensed Catherine by meddling 
with the marriage arrangements of the grand duke Paul and by 
advocating a closer alliance with Prussia whereas the empress 
was be inning to incline more and more towaids Austria 

Nevertheless even after the second mama e of Paul Panin 
maintained all his old influence over his pupil who hke himself 
was now a warm admirer of the king of Prussia There are 
even traditions from this period of an actual conspiracy of Panin 
and Paul against the empress As the Austnan influence increased 
Pamn found a fresh enemy in Jo eph II and the efforts of the 
old tatesman to prevent a matrimonial alliance between the 
Russian and Austnan courts determined Catherine to get rid of a 
counsellor of whom for some mysterious reason she was secretly 
afraid The final rupture seems to have arisen on the question 
of the declaration of the armed neutrality of the North and 
m May 1781 Panin was dismissed He died in Italy on March 
31 1783 Panin was one of the most learned accomplished and 
courteous Russians of his day Cathenne called him her encyclo 
paedia The earl of Buckinghamshire declared him to be the 
mo^t amiable negotiator he had ever met He was also of a most 
humane disposition and a friend of Liberal institutions 

See anonymous Life of Count N 1 Pamn (Rus St Petersbmg 
17S7) PohUcal correspondence (Rus and Fr) Collections of Russian 
Histor Society vol ix (St Petersburg 187 ) V A Bilbasov 
Geschtchte Kathanna 11 (Berlin 1891-1893) A Bruckner Materials 
for the Biography of Count Pamn (Rus St Petersburg 1888) 

(R N B X) 

PANIPAT, a town of British India in Karnal district of the 
Punjab 53 m north of Delhi by rail Pop (1931) 3 915 The 
town IS of great antiquity dating back to the great war of the 
Mahabharata between the Pandavas and Kaurava brethren In 
modern times the plains of Panipat thrice formed the scene of 
decisive battles which sealed the fate of upper India — ^in 15 6 
when Babur completely defeated the imperial forces in 1556 
when his grandson Akbar on the same battlefield conquered 
Himu the Hindu general of the Afghan Adil Shah and finally on 
the 7th of January 1761 when Ahmad Shah Duram shattered, the 
Mahratta confederacy 

PANIQUITAN, a group of tribes of South American Indians 
constituting a linguistic stock or more probably sub stock The 
Paniquitas from whom the group takes its name lived in Colom 
bia in the Cordillera Central between the upper Cauca and 
Magdalena nvers between 2 and 3 N lat Other tribes of the 
stock held the region between the rivers as far north as 5 N lat 
together with both banks of the Magdalena as far south as Neiva 
The Pamquitan tribes were bitter enemies of the Chibchas (gv) 
whom they bordered on the west and south Unlike the Chibchas 
and hke the peoples to the north and east they used the blowgun 
and employed poisoned darts and arrows From some of the 
early accounts they appear to have been head hunters 

See P de Aguado Mistona de Santa Marta y Nuevo Kemo de 
Granada 1575 (Madnd 1916) H Pittier de Fabrega Ethnographic 
and linguistic notes on the Paez Indians of Tierra Adentro Cauca 
Colombia {Mem Amer Anthropological Assoc vol 1 ) H Beuchat 
and P Rivet Affimt6s des langues de la sud de la Colombie etc^ 
{Museon vol xi) 

PANISLAMISM This word was first employed in journal 
isfcw literature m the early 80s of the 19th century to describe the 
efforts made in the Muslim world to bitng about some unity of ac 
tw in opposition to the f hnstian powers of Durcue Invented to 
e^^ress wffat was believed to be a new order of ctrcumstaaficea 
the wpi'd h^ led to much misunderstanding sifice it hi^ 
ihe fact# that Muhammadan political theory hais always emtjodpd 
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a hostile attitude towards unbelievers unless they submitted to 
Muhammadan rule and that the ideal of the unity of ail believers 
has formed an integral part of the religious outlook of Islam since 
its very inception The only new circumstance in the relations 
between the Christian Powers and the various Muslim populations 
was that the expansion of the Press m the East had improved 
methods of communication and had enormously facilitated the 
rapid circulation of ideas The alarmists who regarded Pams 
lamism as a danger credited Sultan Abdul Hamid II (1876- 
1909) with a wide spread propaganda designed to gam for him 
self recognition as the spiritual head of all the Muslims through 
out the world whatever might be the Government to which they 
owed temporal allegiance It was feared that this recognition of 
the sultan of Turkev as Caliph might be a cause of political dis 
turbance among the Muhammadan subjects of European Powers 
The growing decline of political power in the Muhammadan 
world had indeed given to Turkey an increasing importance in 
Muslim eyes as being the single Muhammadan state of im 
portance that could take part m the councils of Europe But the 
emissaries of Abdul Hamid were ill chosen and the success of 
their efforts appears to have been slight and the Pamslamist move 
ment was mainly confined to journalistic denunciations of the op 
pression of the Muslims by Christian Governments and exhorta 
tions to promote the unity of Islam But no practical scheme was 
worked out and Abdul Hamid who was theoretically the head of 
the movement showed great discretion and restraint in his propa 
ganda which was rendered the less effective by the profound 
distrust which his cruelty and despotism excited especially among 
his own subjects After his deposition an attempt was indeed made 
by the Committee of Union and Progress at the Salonika Congress 
of 1 91 1 to adopt a definite scheme of Pamslamic propaganda and 
It was resolved that a congress of delegates from all the Muslim 
countries of the world ought to meet annually in Constantinople 
to discuss questions of interest to all Muslims Emissaries appear 
to have been actually sent out during these years to win or to 
confirm adherents to the Ottoman Caliph wherever Muslims were 
subject to Europeans even to remote parts of Africa including 
Morocco others worked among the Muslims of China 
Attempts were also made to deal with the old difficulty which 
had confronted Pamslamism the schism between Sunni and 
Shiah Early in 1911 a letter was published by a number of 
Ottoman and Persian jurists assembled at Nejef asserting that 
there was no difference of principle between the two sects and 
urging CO operation between the two empires Persia being at that 
time It was supposed menaced by England and Russia The 
sympathies of the Muhammadan world became again focussed 
on Turkey with the outbreak of the Italian war m Sept 1911 and 
of the Balkan war in Oct 1912 The talk about the need for unito 
between Muslims was renewed m the Muhammadan press through 
out the world and it became more widely realised among them 
that someone claiming to be their Caliph existed 
But the outbreak of the World War in 1914 revealed the weak 
ness of Pamslamism and the more active influence of nationalist 
feeling thrust the Pamslamic idea into the background The 
European Powers against whom it was directed — ^England France 
Russia and afterwards Italy — ^received durmg the course of it 
great proofs of loyalty and attachment from their Muslim sub 
jects and it seems clear that there was little sense of unity with 
the Turks on the ground of cqmmon religion on the part of these 
populations m which on the contrary the sense of loyalty to 
the empires withm which they are incojqiorated had been de 
veloped The proclamation of a fthad with no response shows that 
the tune for the employment of that instrument had passed^ if 
it was ever effective The reduction of the Ottoman Empire 
after the conclusion of the war to a compatattvely small area 
produced a feeling of depression among the Islamic peoples who 
could no Iqnger look with confidence to a greaf Islamic Pqwer as 
the natural leader m any scheme fpr the re^bvery of hegem^uy ip 
Asm and Africa The Turkish republic (one pf the few 
I^ndent Muhammadan strips now surviving) op n»re than ofie 
pcq^on mpide it fleaf that it d|d not concern ifsetf with the 
fate Of Muslim ppppMioh^ m otlmr)pi|Unfries« r 1 
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This attitude of aloofness on the part of the Turkish Govern 
ment dealt a severe blow at Panislamism for those who worked 
for the unity of Islam during the 19th century had looked on 
Turkey as the rallying point of their efforts The last refuge of 
the Panislamist movement was India m which the Khilafat move 
ment was started m Oct 199 maintaining that the dignity of the 
Caliphate required that the holder of this office should be left 
in possession of territories adequate for the defence of the faith 
and that the guardianship of the Holy Places should remain m his 
hands But the declaration of a republic m Turkey in Oct 1923 
followed m March 19 4 by the abolition of the Caliphate com 
pelied the Indian Muhammadans to adopt a new programme and 
accordingly the Central Khilafat Committee at its meeting in 
Bombay m May 194 resolved in future to endeavour to promote 
friendly relations between the various Muslim countries and to ex 
change communications regarding a settlement of the Caliphate 
question in accordance with the Sacred Law of Islam The altered 
circumstances of the problem were much discussed in Egypt and 
Java also and as a result two separate congresses were held m 
19 6 the Caliphate Congress in Cairo and the All Muslim Con 
gress in Mecca But in neither of these gatherings was any de 
cision of a practical nature arrived at and it is uncertain whether 
any attempt will be made to convene such meetings again 

Bibiiography — G Wyman Bury Pan Islam (1919) Lothrop 
Stoddart The New World of Islam (1921) J R Mott ed The 
Mfoskm World of To Day (1925) Arnold J Toynbee The Islamic 
World since the Peace Settlement (1927) Onente Moderno I seq 
Rome (1921) 

PANIZZI, SIR ANTHONY ( i 79/~- i 879) English libra 
nan was born at Bresceiio m the duchy of Modena Italy on 
Sept 16 1797 After taking his degree at the university of 
Parma Antonio Panizzi became an advocate He was implicated 
m the revolutionary movement of 18 i and escaped arrest by a 
precipitate flight He first established himself at Lugano but was 
expelled from Switzerland at the joint instance of Austria France 
and Sardinia He came to England in May 18 3 in a state border 
mg upon destitution His countryman Ugo Foscolo provided 
him with introductions and he earned a living for some time by 
giving Italian lessons By Broughams influence he was made 
in 18 8 professor of Italian at University College London In 
1831 Brougham then lord chancellor obtained for him the post 
of an extra assistant librarian of the Printed Book department 
P miz2Ji was then working at his edition of Boiardo s Orlando 
mnamoralo Boiardo s fame had been eclipsed for three centuries 
by the adaptation of Berm and it is highly to the honour of 
Panw^i to have redeemed him from neglect His edition of the 
Orlando mnamorato and the Orlando funoso was published be 
tween 1830 and 1834 prefaced by an essay on the influence of 
dltic legends on mediaeval romance In 18^5 he edited Boiardo s 
catalogue of the library of the Royal Society 

To the parliamentary committee (1835-36) to inquire into the 
management of the British Museum Pamzzi contributed an 
enormous mass of statistics respecting foreign libraries and evi 
dence on the catalogue of printed books then m contemplation 
In I S3 7 he was appointed keeper of printed books The entire 
collection except the King s Library had to be removed from 
Montague House to the new building the reading room service 
had to be reorganized rules for the new printed catalogue had to 
be prepared and the catalogue itself undertaken All these tasks 
were successfully accomplished and the rules of cataloguing de 
Vised by Pamzzi and his assistants became the basis of subsequent 
work His report printed in 1S45 the museums extra 

ordinary deficiencies m general literature ultimately procured the 
increase of the annual grant for the purchase of books to £10 000 
His friendship with Thomas Grenville (1755-1846) led to the 
nation being ennched by the bequest of the unique Grenville 
library In 1847-1849 a royal commission sat to inquire into the 
general state of the museum and Panizzi was the centre of the 
■^pr oceedings His administration fi.ercely attacked from many 
^^rters was tnumphaatly vindicated m every point Panmi 
did not stifteed to the pnncipal Iibtananship until 1S56 It 
wm as merel:^ keeper of printed books that he conceived and 
out the ackewmidit by which he 1$ probably best re 
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membered— the erection of the new Iibraiy and reading room 
Purchases had been discouraged from lack of room in which to 
deposit the books Panizzi cast his eye on the empty quadrangle 
enclosed by the museum buildings and conceived the idea of 
occupying it with a central cupola too distant and adjacent 
galleries too low to obstruct the inner windows of the original 
edifice The cupola was to cover three hundred readtrs the 
galleries to provide storage for a million oi books The original 
design sketched by Panizzi s own hand on Apiil 18 1S5 was 
submitted to the trustees on May m May i8:j 4 the necessary 
expenditure was sanctioned by parliament and the building was 
opened m May 1857 

Many important additions to the collections \ure mide during 
his administration especially the Temple bequest ui intiqmties 
and the Halicarnassean sculptures discovered it Budimi (Halicar 
nassus) by C T Newton Panizzi retired in July 1866 but con 
tinued to interest himself actively in the affairs of the museum 
until his death on April 8 18/9 He had been created a K C B 
m 1869 

His administrative faculty was uxtraordin irv to the widest 
grasp he united the minutest attention to matters oi detail His 
moral character was the counterpirt of his intellect uil he was 
warmhearted and magnanimous extieme in love ind hate — a 
formidable enemy but a devoted friend His mtimite fuends 
included Lord Palmerston Gladstone Roscoe C luniih Macau 
lay Lord Langdale and his family Rutheiford (lord advocite) 
and above ail perhaps Francis Hi> wood the tr insl itor of Kant 
His greatest fiiendship was with Prosper IMenmet (R 1 \ ) 

See Fagan Life of Sir Anthony Pam i (iSSo) 

PANJABI LANGUAGE ( alternate tiv 1 1 I the Im 

guage of the Central Punjab (properly I injib) It is spoken by 
over 17000000 people between (appiovimatth ) th« / th and 
74th degrees of east longitude The ecrntculai oi this trut wis 
originally an old form of the modern Lihiifii i member of the 
outer group of Indo Arym hnguigts (q ) but it now belongs 
to the intermediate group possessing most of the chinckristics 
of the Midland language with oci isionil ivuts of tht old outer 
basis which become more and more pruminint is we go west 
wards At 74 E it merges into the modern I ihndi 

The vocabulary of Panjabi is verv similar to tint of we stem 
Hindi Panjabi has no literature to speak of iml is free from the 
burden of words borrowed from Pirsnn or Sinskrit only the 
commonest and simplest of such being found m it Its vocabu 
lary is thus almost entirely fadbkata and whik i ipible of (x 
pressing all ideas it his 1 charming rustic flivour like the J ow 
land Scots of Bums indicative of tk natioml chantter of the 
sturdy peasantry that employs it Ihe indigenous ilphabet of 
the Punjab is called Landa or clipped It is rthicd to Nagan 
but IS hardly legible to any one except the origin il writer and 
sometimes not even to him To remedy this defect an improved 
form of the alphabet was devised in the lOth century by Angad 
the fifth Sikh Guru for the purpose of recording the Sikh scrip 
tures It was named Gurmukht proceeding from the mouth of 
the Guru and is now generally used for writing the language 

See Lingwsttc Survey of India vol n pt t p 607 fff for a full 
account with specimens of the language and bibliography 

PANJDEH or Penjdeix a vill tgt m the Turkmen S S R m 
36 10 N 62 30 E rendered famous by the Panjdeh scare 
of 1885 It IS situated on the east side of the Kushk river near 
Its junction with the Murghab at Pul 1 Khishti In March 1885 
when the Russo Afghan Boundary Commission should have been 
engaged in settling the boundary line this portion of it was in 
dispute between the Afghans and the Russians A part of the 
Afghan force was encamped on the west bank of the Lmhk and 
on March 9 General Komarov sent an ullimatum dernanding 
their withdrawal On their refusal the Russians attacked them 
at 3 A M on March 30 and drove them across the Ful 1 Kkiiti 
Bndge with a loss of some 6 m men The incident newly gawi 
n$e to war betwetm England and R«s£Ia but the amir 
Rahman who was present at the Rawalpindi conference ifitl 
Lord Buienn at the time atected to tagard the tmttm aft i 
frontier scuffle The bqfdet line suimqiieiitty Wd down 
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to Russia the corner between the Kushk and Murghab rivers 
as far as Maruchak on the Murghab and the Kushk post has 
now become the frontier post of the Russian army of occupation 
PANKHURSTj EMMELINE (1858-1928) British suffra 
gist the daughter of Robert Goulden a calico printer of Man 
Chester was born July 14 1858 From 18/3 to 1877 she was 
educated at the ficole Normale in Pans where she came under 
the influence of a dau^^hter of Henri Rochefort In 1879 she ^ar 
ned Richard Marsden Pankhurst a barrister and an advocate 
of women s suffrage and served with him on the committee which 
promoted the Mamed Women s Property Act She was at that 
time a member of the Manchester Women s Suffrage Committee 
and during a short residence m London in 1886 took part in the 
strike of the match girls at Bryant and May s factory In 1889 
she helped to found the Womens Franchise League and in 1892 
left the Liberal Party and became a member of the Independent 
Labour Party Returning to Manchester in 1893 she acted for 
live years as Poor Law guardian On the death of her husband 
m 1898 she took the post of registrar of births and deaths at 
Chorlton on Medlock but was later obliged to resign on account 
of her propaganda activities In October 1903 inspired by her 
daughter Christabei she was chiefly instrumental in founding the 
Women s Social and Political Union on a non party basis 
Having failed to induce the Liberal party to make votes for 
women a part of their programme she utilized her organization to 
oppose their candidates took headquarters in London held public 
meetings and organized processions and deputations to the House 
of Commons On May 16 1906 she spoke for her society at a 
joint deputation of suffrage societies which met Sir H Campbell 
Bannerman at the Foreign Office But the Liberal party being 
divided on the question their leaders refused facilities for the dis 
cussion of private bills In Feb 1908 Mrs Pankhurst was ar 
rested on her way to the House of Commons with a petition for 
the Prime Minister but was released from prison on grounds of 
ill health after the expiration of five weeks of her six weeks 
sentence Later in the same year she was imprisoned m Holloway 
for inciting to a breach of the peace and once more in 1909 
she was arrested for a technical assault She entered an appeal 
founded on the Bill of Rights and a statute of Charles II and 
pending the hearing undertook a lecturing tour m America and 
Canada During her absence some unknown person paid her fine 
In 1910 there was a short lull in the movement pending the con 
sideration of a moderate measure framed by a non party commit 
tee of the House but as the Government opposed the measure 
the agitation was again resumed The census was boycotted in 
19 1 1 and on her return from a second American visit at the end 
of the year Mrs Pankhurst and her daughter directed a window 
breaking campaign Mrs Pankhurst was sentenced to 9 months 
imprisonment for inciting to violence m March 1912 
In 1913-4 arson and the destruction of property were added 
to the methods of the W S P U After the bomb outrage at Lloyd 
George s house at Walton Mrs Pankhurst was sentenced at the 
Old Bailey to three years penal servitude After serving at inter 
vals less than three weeks of her sentence she joined her daughter 
Chnstabel in Pans and later went to America In the summer of 
1914 when she had again been re arrested and released several 
times after her return to England the remainder of her term was 
allowed to lapse 

At the outbreak of the World War Mrs Pankhurst and her 
eldest daughter supported by the other militant leaders lent their 
organization to the cause of national service Mrs Pankhurst an 
exceptionally able public speaker devoted her energies to the 
encouragement of recruiting in England and America In 1917 
Mrs Pankhurst visited Russia and subsequently for the benefft of 
her health spent some years in Canada and Bermuda On her 
return to England at the end of 1925 she again showed great 
interest in politics At the time of her death (London June 14 
1928) she was the candidate for Whitechapel and St George s 
nominated by the Conservative Party which she had joined after 
the passing of the Representation of the People Act^ 1918 which 
included the extension of the suffrage to women 
Mrs Pankhurst had one son who died in 1910 and three 
* 


daughters Chnstabel (b 1880) has abandoned politics Sylvia 
(b 1882) opposed the war became a Communist andwasmipns 
oned m 1920 under the Defence of the Realm Act See E Pank 
hurst My Own Story (1914) 

PANLOGISM, m philosophy is the metaphysical theory that 
thought or reason is the ultimate reality or that the universe is 
completely rational or mteliigibie (Greek irav ail X0709 reason) 
The term is sometimes applied to the absolute idealism of Hegel 
See Idealism Hegel 

PANNAGE, an English legal term for the feeding of swine 
in a wood or forest hence used of a right or privilege to do this 

PANNONIA, a country bounded north and east by the Dan 
ube conterminous westwards with Noricum and upper Italy 
and southward with Dalmatia and upper Moesia Its original m 
habitants were probably of Illyrian rac« From the 4th century 
BC it was invaded by various Celtic tribes probably survivors 
of the hosts of Brennus Little is heard of Pannonia until 3 5 B c 
when its inhabitants having taken up arms in support of the Dal 
matians were attacked by Augustus who conquered and occupied 
Siscia (Sissek) The country was not however definitely sub 
dued until 9 bc when it was incorporated with Illyria the 
frontier of which was thus extended as far as the Danube In 
AD 7 the Pannomans with the Dalmatians and other Illyrian 
tribes revolted and were overcome by Tiberius and Germamcus 
after a hard fought campaign which lasted for two years In 
AD 10 Pannoma was organized as a separate province The prox 
imity of dangerous barbarian tribes (Quadi Marcomanm) neces 
sitated the presence of a large number of troops (seven legions in 
later times) and numerous fortresses were built on the bank of 
the Danube Some time between the years 102 and 107 which 
marked the termination of the first and second Dacian wars 
Trajan divided the province into Pannoma superior the western 
and inferior the eastern portion 

Under Diocletian a fourfold division of the country was made 
In the middle of the 5th century Pannoma was ceded to the Huns 
by Theodosius II and after the death of Attiia passed into the 
hands of the Ostrogoths Longobards (Lombards) and Avars 

The inhabitants of Pannoma are described as brave and war 
like but cruel and treacherous Except in the mountainous dis 
tncts the country was fairly productive especially after the 
great forests had been cleared by Probus and Galenus Before 
that time timber had been one of its most important exports 
Its chief agricultural products were oats and barley from which 
I the mhabitants brewed a kind of beer Pannonia was famous for 
i its breed of hunting dogs 

I The native settlements consisted of pagi (cantons) containing 
a number of via (villages) the majority of the large towns being 
of Roman origin In Upper Pannoma were Vmdobona (Vienna) 
probably founded by Vespasian Arrabona (Raab) a considerable 
mihtary station Savana or Sabaria (Stein am Anger) founded 
by Claudius a frequent residence of the later emperors and 
capital of Pannonia pnma In Lower Pannonia were Sirmium 
(first mentioned in a d 6 also a frequent residence of the later 
emperors) and Sopianae (Funfkirchen) an important place at 
the meeting of five roads 

Bibliography —J Marquardt Romische Staatsverwaltung 1 (2nd 
ed 1881) 291 Mommsen Provinces of the Roman Empire (Eng 
trans 1886) 1 22 38 art in Smiths Diet of Greek and Roman 
Geography 11 (1873) Ancient authorities are Ptolemy 11 15 16 
Phny Nat Eist 11 28 Strabo vn 313 Dio Cassius xlix 34-38 
hv 31-34 Iv 28-32 Velleius Paterculus n no 

PANOAN, an independent linguistic stock of South American 
Indians so called from the Pano one of its important tribes 
The Indians of this stock occupy a large area in north eastern 
Peru and the adjacent parts of Brazil and Bolivia The region may 
be roughly described as covering the terntory south of the Amazon 
between the mouths of the Huallaga and Yaruri rivers and mclud 
mg the region along the Huallaga Ucayali upper Yurua and Purus 
rivers extending south to the lower Bern and Mamore in about 12 
S lat The better known tribes are the Cashibos Chacohrs^ 
Combos and Shipibos ^ 

See P Rivet Sur quelques dialectes Panes pen connus (with bibh 
ography) ( J Soc Amincamstes de tes 3 vol vn pp 221-242) 
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D G Brinton The American Race (New York 1891) 

PANORAMA (Gr Tav all and opa^xa view) the name given 
originally to a pictorial representation of the whole view visible 
from one point by an observer who m turning round looks sue 
cessively to all points of the horizon In an ordinary landscape 
picture only a small part of the objects visible from one point is 
included If a greater part of a landscape has to be represented it 
becomes more convenient for the artist to suppose himself sur 
rounded by a cylindrical surface m whose centre he stands and to 
project the landscape from this position on the cylinder In a 
panorama such a cylinder originally of about 60 ft but now 
extending to upwards of 130 ft diameter is covered with an 
accurate representation m colours of a landscape so that an 
observer standin<y in the centre of the cylinder sees the picture like i 
an actual landscape m mature completely surround him in all 
directions This gives an effect of ^reat reality to the picture 
which IS skilfully aided in various ways The observer stands on 
a platform representing say the flat roof of a house and the 
space between this platform and the picture is covered with i 
real objects which gradually blend into the picture itself The 
picture IS lighted from above but a roof is spread over the central 
platform so that no light but that reflected from the picture 
reaches the eye To make this light appear the more brilliant the 
passages and staircase which lead the spectator to the platform 
are kept nearly dark These panoramas suggested by a German 
architectural painter named Breisig were first executed by Robert 
Barker an Edinburgh artist who exhibited one in Edinburgh in 
I/8S representing a view of that city A view of London and 
views of sea fights and battles of the Napoleomc wars followed 
Panoramas gamed less favour on the continent of Europe until 
after the Franco German War a panorama of the siege of Pans 
wis exhibited in Pans This panorama executed by Henri Philip- 
poteoux French painter included plastic objects m the fore 
ground which strengthened the optical illusion Paul Philippoteoux 
the son of the above painter was noted for his Battle of Gettys 
burg (1883) which was exhibited in New York and other Amen 
can cities Plevna and Falls of Niagara 

Other distinguished painters of panoramas were Ludwi^^ Braun 
and Anton \ on Werner m Germany and De Neuville and Detaiile 
m France 

The name panorama or panoramic view is also given to 
drawings of views from mountain peaks or other points of view 
such as are found in many hotels in the Alps or on a smaller 
sc lie m guide books to Switzerland and other mountainous dis 
tricts In photograph} a panoramic camera is one which enables 
a wide picture to be taken 

See Bapsi Essm sur thistozre des panoramas et dioramas (Pans 
1891) 

"FAN-PACIFIC UNION, THE, an mteriiationai orgamza 
tiott which took out its charter in 1:917 It is the first of a num 
ber of similar organizations born m Hawaii and throughout the 
Pacific area 

The Union called several small conferences prior to the World 
War m 1921 it called and financed the first of the Pan Pacific 
science congresses now the recognized official science body of 
the Pacific area It next called and financed m quick succession 
a Pan Pacific educational congress a Pan Pacific press congress 
a Pto Pacific commercial congress and a Pan Pacific food con 
servation conpess Out of this latter grew a permanent Inter 
national Sugar Technologists Conference body a Pan Pacific 
Fisheries Association and the Pan Pacific Research Institution 

The Pan Pacific Union orgamzed the calling of a Pan Pacific 
Y M C A secretarial congress Out of this grew the Institute 
of Pacific Relations The Pan Pacific Union has issued or is is 
fifing calls for the following conferences a Pan Pacific women s 
coiifress Aug 1928 a Pan Pacific surgical conpess Aug 3:929 
and a Pan Pacific medical conpess 1930 as well as Pan Paofic 
epical and students conference within the near future and a 
4^pid Pan Pacific commercial conpess and a Pan Pacific botanic 
Inference 

I At these cBifefenc^ popts of apwment are sought and plans 
laid fiir derate pro|«ts m which all peopJee of 


the Pacific can agree are for the welfare of the great area which 
IS the home of more than half of the human race Representatives 
from Pacific lands only and of the League of Nations are invited 
to these conferences 

The heads of all Pacific Governments are the honorary heads 
of the Pan Pacific Union which itself is a non official orgam/a 
tion The operating offices have been established 111 Honolulu 

In 1908 the Hon Waiter F Frear then governoi of Hawaii 
became president of what later became the Pan Pacific Union 
He was followed by Gov C J McCarthy president of the Lmon 
then by the Hon Wallace R Farrington as governor of Hawaii 
There were m 19 8 trustees of the Union vho wtrt leading 
men of Pacific nationalities In many of the 1 acitie lands Pan 
Pacific Associations have been organized natioiul m scope as 
the Union is international Under the assoei itions are Pan 
Pacific clubs m the various cities these are local In Japm 
Prince I Toku awa heads the asbociation and Viscount 1 Inouye 
the Tokyo Pan Pacific club which is the open foium for interna 
tional discussion m Japan There are other Pan Pacific clubs in 
Osaka Ryoto etc and m China as well as else when m Pacific 
lands 

The Pan Pacific Union has as its official organ The Mid Pacific 
Magazine an illustrated monthly and publishes thi Bulletin of 
the Pan Pacific Union monthly (free) as well as the Journal of 
the Pan Pacific Research Institution and Pan Pacific I outh It 
also publishes in book form the proceedings of the conferences 

(W R F) 

PAN PIPES see Syrinx 

PANPSYCHISM, a philosophical term applied to im tkory 
of nature which recognizes the existence of i psychic li ekmtnt 
throughout the objective world (Gr Tav ill "^uu!) In 

such theories not only animals and plants but cvin the smiikst 
particles of matter are regarded as having some mdinu ntary kind 
of sensation or soul which phvs the same pirl m uUtion to 
their objective activities or modifications is the soul dots m the 
case of human beings Such theories art the modi rn sc u nt liie or 
semi scientific counterparts of the primitive inimism of sivigc 
races and may be compared with the h>lozoism of the Griek 
physicists In modern times the chief expontnts of pmpsychist 
views are Thomas Carlyle Fechner and I lulsen i simiiu idta 
lay at the loot of the physical iheones of the Stoics 

PANSLAVISM The term Panslavism h is had m ry various 
interpretations Roughly it may be summan/td as tin doctrine 
that all Slavonic peoples should have as large a me isurc is possible 
of pohtical solidarity The first great Finshvist writer w is a 
Croat Cathohe priest Jurij Lruamc (b 1616) who conceived a 
remarkably broad and liberal programme of Shvonic pohtical 
umty and undertaking the lifes task of propagating this idea 
was trained in Rome as a missionary to Slavonic countries and 
spent the major part of his later life m Russia m the reign of 
Alexis father of Peter the Great Rnlanic like many of hi& 
successors emphasized the remarkably dost km&hip between the 
Slavonic languages 

Language has been almost the sole link betwetn the Slav |«opIes 
and they only had a common history in the ptnod before the 
consohdation of political states Slav political unity bad been 
fatally broken by the invasion of the Uanubian Flam by the 
Magyars at the end of the 9th century introducing a wedge of 
Asiatic origin between the East West and South Slavs which 
has lasted till to day The Tartar invasion of Russia in the x^lh 
century not only arrested the promising growth of Russian cut 
ture but led indirectly to the loss of the Dnieper water road which 
had been the central nerve of the first Russian State of Ricv 
This territory now passed to Lithuania which^ by the mamtge of 
Its pnnee Jagailo (Jageilon) with the heiress to the Polish throne 
m 1386 fell into the orbit of Pohsh administation afid policy 
The Poles had accepted Latin Chmtiaiiity in the loth cofttuty 
whm the Russians accepted the Orthodox fomi* and this r#MOW 
difference coui^d with the pawng of m apcii Mxmm 
under Cathohe rule led to ah int«ini»We 0 f 

Poland and Russia lasting m to the 
: in a difermt If |il4 
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invasion and the course of events just enumerated between them 
made almost impossible the creation of a great Slav empire On 
the other hand several of the most eminent statesmen m Russia 
and Poland saw the evils of this struggle and the blessings which 
might result from peaceful co operation Of these the most dis 
tmguished was Ordyn Nashchokin the peculiarly modern minded 
fore gn minister of Tsar Alexis who was himself greatly taken 
with the same idea Krizamc belonged to a Slavonic people which 
like many other smaller Slav units had fallen under German domi 
nation and he sou ht the help and co operation of Alexis definitely 
as the Tsar of his own people against Germans Turks and ail 
non Slavs 

Krizanic obtained only a very qualified success in Russ a and 
m fact left behind him little more than a great political ideal 
Succeeding Russian sovereigns such as Peter the Great Anne 
Catherine II and Alexander I always had this ideal in view as 
an instrument of political expansion and frequently their pohcy 
\as strongly tinged with it but m their diplomatic relations with 
Turkey Austria and Prussia there were often compromises which 
seriously restricted its realization Of these compromises the most 
important was the joint partition of a Slavonic state Poland 
between Russia Prussia and Austria initiated by Frederick the 
Great and adopted by Catherine II 

In the short period while Russia with an autocratic regime and 
Poland with a constitutional were united under one sovereign 
(1815-30) some Russian statesmen showed a great interest in 
the cause of Slavonic intellectual reciprocity the movement 
towaids which was greatly advanced by the philological studies 
of the Czech Dobrovsky and others relating to the period when 
the Slavs had a common history 

T 4 ie Slayophils — ^Towards the middle of the 19th century | 
as a reaction against the pohcy of Peter the Great and the whole j 
sale adoption of A^estern forms and ideas in Russia arose a group 
of Russian thinkeis known as Slavophils Slavophilism must be ! 
very carefully distinguished from Panslavism In the mterpre 
tation of its two principal exponents A Homyakov and I 
Kireyevsky it cannot be identified with any programme for the 
political expansion of Russia Both believed that Western civiliza 
tion had been permanently thrown out of gear by the break which 
had occurred in the West with the triumph of humanism in the 
Italian Renaissance and the rupture brought about by the Ref or 
mation Homyakov saw in Russia as a country which had re 
mained intact from this disturbance elements which offered the 
promise of a much more healthy and normal development and 
Kireyevsky found in the Orthodox Fatheis the elements of a 
cieed in which reason and instinct instead of being in constant 
conflict can freely co opeiale to form a complete and har 
momous human personality The Slavophil creed however was 
always very vague and this helped to facihtate its utihsation for 
pohtical objects 

The doctrine of the Slavophils which found ardent adherents m 
the eUte of Russian educated opinion might easily be perverted 
into a creed of Russian expansion The Russian Government never 
identified itself wholly with this creed but frequently utilized it 
Its principal exponent in this limited political sense was M Kat 
kov (b 18 i) for many years the powerful and mfluential editor 
of the Moscow Gazette (1856-87) Katkov had much of the 
Slavophil in him but aimed before all things at being the recog 
nized independent exponent of a specifically Russian political 
opinion He safeguarded himself effectively from any charge of 
subservience to Government policy which he constantly attacked 
in the most vigorous way and more or less successfully took up 
the position of arbiter of patriotic Russian opimon 

Modem XliaLfikers and Writers^There were others who 
went much further notably the PanslaviSt writer N Danilevsky 
(1822-85) who in 1869 published his chief work Rmsm md 
Europe Danilevsky took no particular interest in the Slavophils 
but considered that every Russian should necessarily be a born 
Panslavist The pnncip^ pubhc critie of his theory was the 
philosopher Vladimir Solovyev 

Unquestionably the intrusion of Russian 4 yna$tic and slBfe 
uiteresfe into the questions rgised by Panslavism tended m 


ways to hinder the reahzation of its ideals It was impossible for 
the smaller Slavonic countries outside the Russian empire to 
have any full confidence m Russia durmg the long period (1831- 
1915) m which Russian administration m Poland was based on a 
policy of extinction of the Polish nationality Thus Polands 
subjection to the Russian empire and her geographical situation 
as next of the Slavonic peoples to Russia impeded any move 
ment in favour of Panslavism 

After the institution of the Russian Duma 1905 the Czech 
statesman Kramai promoted for a time successfully a movement 
of co operation between Slavonic members of the respective par 
liaments m which the Sla'v peoples were represented (1908-11) 
This so called Neo Slavophil movement which was frankly po 
iitical and relied on democratic representation received severe 
rebuffs m the annexation of Bosnia to Afistria (1908) and m the 
fiasco which by Austrian interxention terminated the coliabora 
tion of Seibia and Bulgaria in the Balkan wars of 1912 

Consequence of the World War — ^The World War com 
pletely revolutionized the Slavonic question In the other Slavonic 
countries Communist propa<^anda had even less success than 
elsewhere and Russia s relative withdrawal into Asia and defiance 
of the accepted principles followed by other governments put an 
effective end to any Russian leadership in the matter Meanwhile 
in Russia s default as far as the other Slavonic countnes were 
concerned the Slavonic question travelled infinitely nearer to a 
solution than could ever have been dreamed before but generally 
on lines adopted by the Western Powers of the Entente and m 
particular on the basis of self determination which was the mam 
principle adopted at Versailles in the delimitation of the new 
frontiers New national states were constituted with far smaller 
minority elements than had been the case before Of these new 
states the majority were republics This led to a total revision 
of Slavonic aspirations many of which were already practically 
achiexed 

On the other hand Slavophilism m its puier form underwent a 
remarkable revival The theory of Kireyevsky which saw m the 
course of Western European history a bankruptcy of humanism 
seemed to some remarkable Russian thinkers such as Berdia>ev 
and Bulgakov to receive striking confirmation from the present 
situation in Russia and these thinkers calling attention to the 
historical fact that Byzantine Caesaro Papism had ended with 
the fall of Tsardom reverted to the first Slavophils m the hope 
of finding bases for deeper social consciousness for Russia 

See A Fischel Der Fanslavtsmus bzs um Weltkneg (1919 bib 
good dear and generally fair account from standpoint <M a political 
opponent) The Slavonic Review passim especially in 1928 

(B P) 

PANSY or HEARTSEASE) a favourite garden flower one 
of the oldest m cultivation belonging to the violet family 
(Violaceae) It has been grown for so long a period under such 
diverse conditions and in such a variety of forms that its origin 
IS uncertain The numerous handsome forms with their striking 
variations of size and colour are purely an artificial production 
of the gardeners and differ in a marked degree from any related 
wild plant now known The pansy is generally supposed to be 
merely a cultivated form of y%ola tricolor (see Violet) a weed of 
European gram fields while others assert it to be the result of 
hybridization between V tricolor and other species such as V 
altaica and V grandtfiora 

The tufted or bedding pansy called also homed violet is a cul 
tivated form of VioU cormta a native of Spam and the Pyrenees 
mountains It differs from the true pansy in its tufted habit of 
growth and in the shape and position of its flower parts The 
petals which are obovate in form do not overlap as m the true 
pansy hut stand distinctly apart The spur on the lower petal 
instead of bemg short and rounded is long slender and sharp 
pointed vdience the name homed violet There axe nutnerous 
. garden forms varymg greatly m colour ranging from violet to 
white 

Some recent expemfients go to show that seeds of the wfld 
tncolor Will produce forms so like those of the cult%iled pansy 
that it IS reasonable to that that flowet has oripoated from 
the ’Wild plant by continuous Mectibm changes that have been 
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effected from the wild type are however more striking to the eye 
than really fundamental — ^increase m size an alteration m form 
by virtue of which the narrow oblono^ oetals are converted into cir 
cular ones and variations in the intensity and distribution of the 
colour The modern \arieties of the pansy consist of the show 
varieties and the fancy varieties obtained from Bel lum and 
now much improved Show varieties are subdivided according to 
the colour of the flowers into seifs white grounds and yellow 
grounds The fancy or Belgian pansies have various colours 
blended and the petals are blotched streaked or edged The bed 
ding varieties known as violas or tufted pansies have been raised 
by crossing the pale blue f tola coniuta and also F lutea with the 
show pansies They arc hardier than the true pansies and are free 
blooming sorts marked by effectiveness of colour m the mass 

For details of wild foi ns see G Drabble The Bntish Pansies 
Journal of Botany (igog- 6~ 7) 

PANTAENUSj head of the catechetical school at Alexandna 
c AD 180- 00 known chiefi> as having been the master of 
Clement who succeeded him and of Alexander bishop of Jeru 
silem Clement speiks of him as the Sicilian bee but of his 
birth and death nothing is known Eusebius and Jerome speak 
of him as havm been originally at least a Stoic and as having 
been sent on iccount of his zeal and learning as a missionary to 
India There is some reason to think that this means the 
Miiabar const Only a few brief reminiscences of his teaching 
are extant {See Routh Rel sac 1 
PANTALEONI, MAFFEO (1857-19 4 ) Italian econ 
omist and politician was born at Frascati m 18^7 After study 
mg in Germ my he returned to Rome and attended the law faculty 
oi the univtisit> where he took his degree In 190 he was ap 
pointed professor of political economy m the University of Rome 
a post which he held until his death His Ptire Economics (pub 
iished in iSbg Eng trms i8g8) was the first oigamc treatise xn 
which — ^10 accordance with the teaching of Mirshall — ^the doc 
trines of the classical waters on value were harmonized with the 
new utility theory of Cosscii ind Jevons Pantaieom was deputy 
foi Macerata m the \I Legislature and at first showed some 
svmpathy for socialism of which he ifterwards became an uncom 
promism^^ opponent On the outbreak of the World War he was 
m ardent pro Entente interventionist After the Armistice he 
opposed Bolshevism and was a warm supporter of the Fascist 
movement being one of the first senators created by the Fascist 
government In xq 3 Pantilcom was appointed Italian delegate 
on the League of Nations committee for the lestoration of Aus 
tru s finances of which he was president He died in Milan on 
Oct 29 19 4 

Pantilcom works include 7 lorta della transla tone det tnbuU 
(1S8 ) Dell ammoniare prohalnle delta ncche a tn Itaha (1885) 
manuale di ccommia pm a (1S89) Sent it vant dt economta La caduta 
del CreddQ Moln hare Note in margins alia guena Bolscevtsmo ttal 
mm and hrotemi dt Leonamta (19 6) 

PANTALOON [Ital pantalom'] a character in the old 
Italian popular comedy said to represent a Venetian from the 
favourite Venetian saint San Pantaleone and transferred from it 
to pantomime (g ti ) The Italian pantaloon was always a silly 
old man with spectacles and wearing slippers and his character 
was mamtiimtd in pantomime and has also made his name a 
synonym for a tottering dotard as m Shakespeare s You Like 
It {ii VII 1^8) From the Venetian usage the word pantaloon 
(whence pants ) has also been given to certain forms of garment 
for the legs the exact me inmg varying at different times 

PANTELLEIIA, an island m the Mediterranean (ancient 
Cossyra) 62 m S by W of the south western extremity of 
Sicily and 44 m E of the African coast belonging to the Sicilian 
province of Trapani Pop (x93^) 9^79 H entirely of vol 
came ongin and about 45 ^9 ^ area the highest point an 
extinct crater is 2 743 ft above sea level Hot mineral springs 
and ebullitions of steam still testify to the presence of volcanic 
activity The island is fertile but lacks fresh water The chief 
(6 874 m 1:921) is on the north west upon the sole 
(fli^only for small steamers) which is fortified There 
m ata a f«nal colony here Sweet wine and raisms are exported 

On tte west coast a tm south east of the harbour a neolithic 
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village was situated with a rampart of small blocks of obsidian 
upon the east within it remains of huts were found with 
pottery tools of obsidian etc To the south cast are tombs 
known as sest similar to the miraghi of Sardinia consisting of 
round or elliptical towers with sepulchral chambers in them built 
of rough blocks of lava Fifty seven of them can still be traced 
The largest is an elhpse of about 60 by 66 ft but most of the 
sest have a diameter of 20-25 ft only After a consideralile m 
terval during which the island probably remained uninhabited 
the Carthaginians took possession of it occupying as their icrop 
oils the twin hill of San Marco and Sta Teicsa i m south of the 
town of Pantelleria 

The Romans occupied the island in 55 sc lost it a"ini the 
next year and recovered it in 217 bc Under the Lnipirc it 
served as a place of banishment for prominent persons and mtm 
bers of the imperial family About /OO the Chustnn popuhtion 
was annihilated b> the Arabs from whom the isluid w is tiken 
m II 3 by Roger of Sicily In 1311 a Spanish licit under the 
command of Requesens won a considerable v n lory here md his 
family became princes of Pantelleni until when the town 
was sacked by the Turks 

See Orsi Pantellena (in M jnumenti d i Linat i\ i S4) 

(1 A) 

PANTHEISM (Gr 7rai/, ncut of was ill even God) 
and its kindred terms are ot modem ongm iohnd in 170^ 
described himself as a Pantheist and it is commonly siid that 
the word had not been used before Johnson di fines a Pmtheist 
as one who confounds God with the Limcrsc x nime given 
to the followers of Spinoza But once coined thi terms wtre 
found convenient to describe much older s> stems Ihus we find 
one system called pantheist c beemse it tn its Cod is fir¥ m 
rank and not m time and so imphcitlv denits ctiUion mothii 
system because it believes not m mdividuil sulistmUil souls 
but instead in one umveisal vitd sensitni force mother be 
cause it conceives God as permeating the viork! like m dl 
pervading breath and the humm soul as put of ihi Deify 
another because instead of ere it ion out of nothing 1! flfirms 
an infinite eternal substance which louscs itself into ntion md 
clothes itself m a multiplicity of forms— fc^rms whnh in the 
aggregate make up the Universe and m the end rduiii into the 
Inscrutable Oneness from whence thev i imi forth 

The use of the term is further iliustiatcd (i) Bv ihi siymg 
of Ritschl that if we obliterate the limit httwitn i od and the 
world and thus prefer the pantheistic to the thnsinn roncep 
tion we Ignore the Christian principle whuh tre its the inch 
vidual man as of higher worth than the whole work! (lurhifer 
Hgung md Verso kmmg m p 01) (2) by the Romm C athohe 
argument that Pantheism iinphes a conception of emanation 
from God or of evolution in God which is coninry to llis 
nature (Tanqueray Syn Theol Dog 11 4 D (D by the well 
known saying of Schopenhauer thit a Pantheism which cx 
plains every phenomenon as a thtophany must also be applied 
to the most terrible and abominable phenomena 

Definitions — ^If then we seek for definitions of Pantheism 
we shall find them variously given A system miy be called 
pantheistic if it sets value upon the unity of the world without 
insisting upon ultimate distinctness of personality iithtr m God 
or man if it teaches a single immanent pniicipit— a lift force 
or what not — ^in such a way as to dimmish the importance or 
independence of individuals if without t doctrine of crciiion 
It recognizes God as working m natural law generally or even 
m any single department of reality Where Love is there God 
IS It IS God that mortal should help mortal God is the 
moral order of the Universe —even God is the moral and re 
demptive order of the world which Christ revealed —might 
from some points of view be regarded m pantheistic sentiments 

Thus we must recognize different forms of pmthmUc theory 

For Pantheism it has been said God is nnmanent m the 
Universe of finite things In the m^e popular or easy 
form of It which has received classical ei^preMioa tu the fiwons 
passage of Pope ( Warms in the sun refifeshts breeie/ 

etc )j God 1$ a pervading presence In the profowder fo«»^ of 

0t 
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it as m Spinoza everything is a fragment or mode of God is 
unreal or only relatively real apart from God and finds its 
reality in God (S Alexander Space Time and Deity ii 
No one it is sometimes said should be called a Pantheist unless 
he regards everything as equally a manifestation of God Such 
Pantheism is m extreme opposition to Hegelianism— itself some 
times labelled pantheistic (Tanqueray STD i 79) — for which 
appearances are on different and graded levels 

Religious Objections — ^The common religious objections to 
Pantheism are based on the fear that it must obliterate moral dis 
tmctions or that it must destroy faith in a God with whom man 
can hold converse Yet religion has an obvious interest in the 
unity which Pantheism affirms Faith implies that in the Universe 
at large (through evil overcome) the good is realized in its entirety 
On no other basis is complete religious trust possible For faith 
therefore God cannot be less than the Whole A God not m 
elusive of all good is less than perfect If God all inclusive of 
good IS not also the all inclusive reality the Universe is not the 
realization of the good A consummate work of any kind is injured 
as much by addition as by diminution The objections to Dante s 
theory that God s self revelation must leave behind it an infimte 
excess of unrevealed good (Farad xix 45) are clear from the 
context (67-78) God then must be thus conceived as just the 
Good m Its full realization He is not merely an omniscient Being 
He must also include all the truth and reahty which He knows 
He is not merely a Cause whose effect is outside itself The 
Christian conception of mankind as within God in whom all 
things hold together (Col 1 17) is itself a species of Pantheism 
The chief problem that remains is to reconcile this all inclusive 
unity with the distinction of good from evil and of God from men 

(C J Sh) 

Philosophy — ^In philosophy and theology pantheism is the 
theory that God is all and all is God The Universe is not 
a creation distinct from God nor merely a part of God neither | 
IS God outside the universe or transcendental nor is He merely i 
a part or an immanent aspect of the umverse God is the Um 
verse and the Universe is God Finite minds and finite things all 
the objects of ordinary human experience are only modes modi 
fications or fragments of God who is so much more than any 
of them or the mere sum of all of them Such briefly is the mean 
mg of Pantheism It must be remembered however that Pan 
theism IS not merely an abstract theory but a total attitude a 
religion and the attitude may be there m the form of a religious 
sentiment or m the form of a poet s feeling for Nature and >et 
may not attain to anything so articulate as an explicit reasoned 
philosophy It is likely enou^’h that with most of the pantheists 
past and present pantheism has been little more than a vague 
intuition and an inarticulate mood 

The classical exponent of the philosophy of pantheism was 
Spinoza But pantheism is very old and international It is found 
m ancient In<ia perhaps 1000 b c in the identification of Brah 
man with the umverse In Egypt also it is met with quite early 
in the successive identifications of Ra Isis and Osins with 
everything that exists According to Plutarch the temple of Isis 
bore the inscription I am all that hath been is or shall be 
and no mortal has hfted my veil Among the Greeks there were 
pantheistic philosophers from the 6th century B c onwards The 
best known of them are Xenophanes Parmenides Herachtus and 
Cleanthes the Stoic whose hymn to Zeus is one of the beauties 
of pantheistic poetry During the Middle Ages a pantheistic 
strain is observable in Neoplatonism and in some representatives 
of all the histone religions Christianity is represented by John 
Scotus Erigena (9th century) aid David of Dmant (12th cen 
tury) among others Islam had its great pantheist in Averroes or 
Ibn Roschd (12th century) Judaism had its pantheistic Kab 
bahsts The Revival of Learning during the 14th isth and 16th 
centuries brought with it a more sympathetic attitude towards 
Nature more hke that ol the Greeks and of the Hebrew nature 
poets than that which had found expression in the fapuhar quota 
tion which linked together the world the flesh and the devil 
The most famous of the pantheists of this period of the Renais 
sance was Giordano Bruno who perished at the stake m 1600 by 
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order of the Inquisition There followed Spinoza and later John 
Toland the first to introduce the term pantheist m I/05 
Until near the end of the iSth century there was little induce 
ment to profess pantheism even if one embraced it Pantheism 
was used as a synonym of atheism and applied as a term of 
abuse But from then on one meets with renowned names in the 
chronicles of pantheism — the poets Lessing and Goethe the 
philosophers Fichte Schellmg and Hegel and even Christian 
theologians like Schieiermacher and Strauss 
The question of personality has always been one of the chief 
objections urged by opponents of pantheism And that m two 
wa>s On the one hand the idea of a God who is not personal 
towards whom they cannot feel as children towards their Father 
leaves them rather cold and disconsolate On the other hand they 
cannot rehsh the thought that human beings are not permanent 
or eternal personalities On both these points omitting alto 
gether the more childish and cruder forms of the claims implied in 
these objections there has been much misunderstanding What 
pantheism really objects to is the conception of God as though 
He were a big man Human personality is largely the result of 
limitations and deficiencies such as cannot be attributed to the 
Infimte There must be something as infinitely superior to human 
personahty as human personality is superior to the unity of a 
gram of sand If one insists on speaking of divine personahty 
this must be conceived as differently from human personality 
as the heavens are high above the earth And then the term 
really loses its ordinary meaning as Spinoza insisted in another 
connection What alarms some people is probably the assumption 
that to say that God is not personal is to say that He is less 
I than that but that of course is an absurd misinterpretation of 
a view which insists on the incomparable superiority of the in 
finite to the finite With regard to the second point the anxiety 
to be reassured about human immortality or the perpetuation of 
human personality on this point too there has been much mis 
understanding Pantheism it is true does not exactly encourage 
anything like a belief in personal resurrection But it does leave 
room for the kind of immortality which can be accepted or de 
sired by people who think and are not vain 

Goethe m his poem One and All expressed the thought that 
to lose oneself m the Infimte is the way to find oneself Many 
lesser men have felt that to identify oneself with some great 
cause IS the worthiest kind of immortality And on the other 
hand some of those who have achieved most have readily attnb 
uted the credit for their achievements to a greater power working 
through them 

As Spinoza was the great philosopher of pantheism so Goethe 
was its great poet Strains more or less pantheistic may ^ 
course be found m all the great nature poets from some of the 
Psalmists to Wordsworth just as a more 01 less pantheistic mood 
is to be found in many of the religious mystics But Goethe s 
pantheism was partly at least the fruit of a close study of Spinoza s 
philosophy It was both Truth and Poetry with him The 
great systems of philosophy are all akin to great poetic creations 
Plato already described philosophy as the highest kind of poetry 
This IS perhaps especially true of pantheistic philosophy And 
what the student of pantheistic philosophy needs above all is a 
heart that understands In this respect the poetry of Words 
worth and even more so that of Goethe may be found most 
helpful and illuminating at least as an introduction to the proper 
study of pantheism as a rational philosophy 

See Metaphysics Monism Sbino:^a and the articles on the other 
subjects and persons named 

See also J A Picton Pantheism (1914) and The Religion of the 
Universe (1904) J Hunt An JCssay on Pantheism (1S93) C E 
Plumptre The Eutory of Pantheism (1878) (A Wo ) 

PANTHEON, a building for the worship of all the gods 
reveied in a certain locality hence a buildm^* where many famous 
men are buried or a structure built to commemorate a number of 
national heroes The most famous example of this usage is 
of the pantheon at Regensburg sometnups known as jtiie Valhalla 
erected by Ludwig I of Bavana m memory of German heroes 

More specifically pantheon is the name of two famous build 
mgs one in Rome and one in Pans Roman pafitheon was 
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begun by A iippa in 7 b c probably as a rectangular building 
0 ordinary temple type It was completely rebuilt by Hadrian 
in Its present circular form (iio-i 5) the columns of the present 
front porch bem probably those of the earlier building Under 
Septimus Severus repairs and alterations were made it is likely 
that at this time the rectan<^ular coffeis weie cut on the inside 
face of the dome The Roman pantheon is remari able not only 
for its size the dome being 114 ft in diameter and for its 
elaborate brick construction but also for its perfect preservation 
and the fact that for almost 2 000 years it has served continuously 
as a place of worship having been dcdicited in ad 609 as the 
church of S Marn Rotunda The gilt bronze tiles that once 
covered the dome were stripped off and carried to Constantinople 
at an earl> dale and m fhc i th century the bronze tiusses and 
girders which carried the poitico roof were melted and used to 
make Btxmni s baldachmo m S I etei s at Rome The present 
stucco panels md p lasters that circle the interior above the order 
cornice and below the spring of the dome are of late Renaissance 
date and the bron/t rosettes and mouldmo-s that once decorated 
the coffers have disappeired Others, ise the interior of the build 
mg exists in its exquisite original form 
The pantheon at Pans was begun in 1764 by Soufflot as the 
church of S Genevieve This was secularized under the Revolu 
tion and then receded its present name — pantheon It served 
as a church also from 1*=^ 8-^0 and from i85i'-“7o The pantheon 
at Pans bears littk resemblance to the Roman example It is a 
cruciform building with a lii^h triple dome over the crossing and 
the four aims vaulted with lower saucer domes on pendentives 
PANTHER, another name for the leopard (g t? ) also used 
in \menca as the name of the puma {qv) The panthex was 
formerly supposed to be a distinct animal from the pardus pard 
the leopard In modern times a distinction had been unscientifi 
caiiy dr iwii between a larger type of leopard to which the name 
panther was given ind a smaller and more graceful specimen 
PAN TIN, a suburb 6 kilometres north east of Notre Dame de 
Pans m the depart mtnl of Seme on the Canal dOurcq Pop 
( 1 ^ 93 ^) 37 ^53 It manufactures boilers wagons machinery 
pimos Oil glass ckmicals chocohtes polish perfumery and 
tobacco Ik re are liso dye works foundries and di tiilenes 
PANTOGRAPH ji'ce Mvix-ilmatical Instruments Link 
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PANTOMIME, the representation of emotions action and 
various situations entirei> by body movement gesture and steps 
It occurs m ail primitive st iges of civilization expressing itself m 
w ir dances animal mimicry and saenfieni ntes and in Indian 
and Egyptian civilization it had already developed artistic forms 
Greeks someimies employed choruses to accompany their 
pantomimes The Romans especially cultivated pantomime and 
m the time of the empire they even had a special school for its 
development They distinguished the various characters m the 
pmtommia by means of masks They also employed scemc effects 
resulting in dramitic action presented m the manner of the the 
atre In Roman usage the teim was apphed both to the actor of 
this kmd of play and to the play itself less logically we also 
use the term to signify the method of the actor when confined to 
gesticulation Historically speaking so far as the Western drama 
IS concerned there is no intrinsic difference between the Roman 
pantomimns and the modem ballet of action except that the 
latter is accompanied by instrumental music only and that the 
personages appearing m it arc not usually masked The Enghsh 
dumb show though fulfilling a special purpose of its own was 
likewise m the true sense of the word pantomimic The modem 
pantomime as the word is still used more especially in connection 
With the Enghsh stage signifies a dramatic entertainment m which 
the action is cairiod on with the help of spectacle music and 
ctencmg and m which the performance of that action or of its 
adjmicts is cmducted by certain conventional characters ongt 
dmved from Itahan ^ masked comedy 

l>eveIi>iimeiit^The rehgious mystery pkys of the 
anow tracer of the old pantomlin^-^s a later 
came arfa (qv) mtrpducmg the 
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in which song and dance alternated with improvised jests lla>s 
of this nature wntten round the traditional HanswurU enjoyed 
the greatest popularity in Germany and especially in Vienna until 
well into the igth century 

In Germany where the term pantomime was not used a rude 
form of dramatic buffoonery corresponding to the coaiser sides 
of the modern English species so called long flourished and threw 
back for centuries the pro ress of the re ular drama The banish 
ment of Hansiiurst from the German st-ige was formally pro 
claimed by the famous actress Caroline Neuber at Leipzig in a 
play composed for the purpose m I/37 After being at last sup 
pressed it found a commendable substitute m the modern 
Zauher posse the more genial Vienna counterpait of the Paris 
feene and the modern En lish extrava^aiva 

About 1/23 this type of entertainment gained a fnm footing 
m England where the harlequinade Dr Fausfus was gi\en at 
Drury Lane and was followed bv many similar pla>s Besides 
this pantomime form consistmc^ solely of a senes of dances with 
musical accompaniment continued to hold its own These were 
known as ballets or ballet (g v ) and leaehed their highest 
development under Jean Georges Novtrre iq v ) who m the ic>th 
century introduced the same leforms into the art of dancin"* 
which C W Gluck had introduced into music He composed 
elaborate dance dramas m which wide use was made of emotional 
situations He attempted to restoie pantomime proper to the 
stage as an independent species by treating m>thologKai subjects 
seriously m artificial ballets This attempt which of course could 
not prove permanently successful met m England ilso with great 
applause Noverres pantomime or ballet Cupid and Psyche is 
commended as of very extraordinary merit in the choice and 
execution of the subject It seems to have been without werds 
The writer of the tract states that ver> htely the senous pinto 
mime has made a new advance in this count r> and his gimcd 
establishment m an English theatre but he leivcs it an open 
question whether the grand b diet of Mi di a mid Jason ( ipparcntly 
produced a few years earlier for a burlesque on the subjtd came 
out m Z/81) was the first complete performance of the kmd pro 
duced m England He also notes Ihe Death of Captain Cook 
adapted from the Parisian stage as possessing considerable dra 
matic merit and exhibiting a pleasing picture of savage customs 
and manners 

Recent Revival — In the 19th centur> the pantomime very 
nearly disappeared from the stage owing to ihe decline m the 
art of the ballet It is gratifying to observe th it the new dance 
which IS being developed mainly in Germany under the leadership 
of Rudolf von Laban ind Maiy Wigmin bis revived the art of 
the pantomime The new dance drama (mic Tan buhim) founded 
and directed by Hanns Niedecken Gebhard has as its mim object 
the cultivation of pantomime m opera Under the choreographic 
direction of Kurt Jooss and Jens Keith it has produced the fantasy 
Dm Brautfahrt and the Tan tragodte and applied Mozart s music 
for Noverre s Les Petits Rtens to a new form of ballet production 
At the Berlin opera house the ballet master Max Terpis has pro 
duced a senes of pantomimes on a more important scale The 
work at Hanover of the ballet master Mme Yvonne Georgi 
deserves special notice in collaboution with Harald Kreutzberg 
she has produced remarkable dances which consciously combine 
stage craft and the medium of expression provided by Ihe art of 
the modern theatre The ballets by Diaghileff with their coiabina 
tion of the old art of the ballet and the new expressionist dance are 
also stnking representations of the real pantomime dance 

BiBxaoG®^PHY--For a general survey smKWW Flogel Gmdhxhk 
des GroUsk Kommmn revised ed by F W Evelina (1867) A Pou 
m ptcuonmtfe hstmque et pmmsqm du tkiMm (Paris 18%) As 
to the commedta deU arie masked comedy In Italy and Fmnce and 
theu- mfluence on French regnlat comedy, m L Moland MoBn tt h 
comem ttmmm (»nd ed Paris i$67)| and O Driest a itmarfeaWe 
^udy Der Urspnmg des Markhn (Berlin r^cii) As to the 
mmwurst md Manswurstmim see G Gemnus, w 

dewtseken DzpMmg^ vol Ih (Leipzig ® ^ 

deidscken Sekmspeiknml vol m (Lttpwg 1I48) ? and ta tei 
man Hwlequm Le»gs m M few) 
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Accourt of the English Stage (lo vol Bath 1832) especially vol 111 
Dibdm Complete History of the Stage (s vol London 1800) espe 
laliy vol 11 IV and v Apology for the Life of Colley Cibber ed 
R W Lowe ( vol London 1889) P Fitzgerald Life of Garnck (2 
vol London 186S) R J Broadbent A History of Pantomime (1901) 

O Bie Der Tan (1905) H Niedecken Jean Georges Hoverre Sein 
Leben und seme A. Levinson J G Noverre Lettres sur la danse 
(19 7) Kn ) 

PANTOPODA, an alternatne name for the Pycnogonida 
(qv) an aberrant group of arthxopods perhaps related to the 
Arachnida (g v) 

PANTUN, a quatrain in Malay literature generally a riddle 
or puzzle verse where the third and fourth lines pose a problem 
or carry a surprise The first and third and the second and fourth 
lines rhyme but there is often a species of alhteration accom 
panied by internal rhymes The pantun is used almost as a 
proverb 

In imitation of the Malay quatrain Victor Hugo m Les Orterir 
tales (18 9) used the pantoum and set a fashion which was fol 
lowed by Theodore de Banville and Leconte de Lisle In English 
the best example of pantoum is Austin Dobson s In Town 

See R J Wilkinson and R O Wmstedt Pantun Melayu (1914) 

O T Dussek Teka Teki (1918) 

PAN TURANIANISM In the Persian epic Turan means 
the steppes and deserts of Central Asia in contrast to the culti 
vated country of Iran or Persia The people of Turan were the 
nomads who had constantly overrun Persia from the north east 
and who belonged linguistically to the peoples speaking the so 
called agglutinative languages The word Turanian was coined by 
modern European philologists to cover this agglutinative group 

Turanian researches were first taken up seriously by the 
Makars of Hungary and this for two reasons The first reason 
was that the Magyar language belongs to the Ugro Finmc branch 
of the agglutinative group The second motive was pohtical 
During the half century before the World War the Hungarian 
statesmen were on the look out for allies against the Pan Slav 
movement and seized on the fact that Turkish also was a Tura 
man languao’e (though of a different branch from Hungarian) 
m order to commend to the Turks the idea of a Magyar Turkish 
entente against the Slavs a supposed hnguistic kinship being 
assumed to imply a common racial origin The Turks however 
translated Pan Turamanism into Pan Turkism that is into the 
narrower idea of a brotherhood between all peoples speaking 
Turkish dialects with an insistence upon the aboriginal Turkish 
element in their own Osmanli language and culture But the 
Ottoman Turks felt vividly their solidarity with the whole Muslim 
world Thus the leaders of the Committee of Union and Progress 
always tried to run Pan Islamism and Pan Turkasm m double 
harness It is only since the rise of a new Turkish national move 
meat in 1919 that the Turks have consciously and completely 
abandoned the Islamic basis of the Turkish state and have con 
structed a Turkish republic on exclusively national foundations 
Meanwhile Mustafa Kemal Pasha and his party have thrown over 
the other side of the original movement which insisted not merely 
upon Turkifymg the Ottoman state but on re creating the links 
between the Ottoman Turks and other Turkish peoples 

It IS worthy of note that the 15 000 000 or 16 000 000 Turks 
of the Union of Sociahst Soviet Repubhcs have been given a far 
reaching pohtical autonomy within the framework of the Umon 
which they never enjoyed under the Tsardom Of the six republics 
constituting the Umon two namely the Turkmen and the Uzbeg 
Republic are Turkish Again one of the three members of the 
Trans Caucasian Repubhc (which itself is a meipber of the 
Union) IS the Turkish Republic of Azerbaijan Finally withm the 
Russian Sociahst Federal Soviet Republic which is the leading 
member of the Soviet Union there are a number of autonomous 
Turkish units^ such as the Tatar Repubhc the Bashkir Repubhc 
the Kirghiz Repubhc the Karakalpak autonomous district and 
several other less important temtories like the Yakutsk Repubhc 
m the far north east of ^eria 

'BmispmAvnY --Snttsh Mrmalty Manml m tipte Turanians an 4 
Pan TuJ 0 mafmm (1920) British Foreign Office Peace Handbook^ 
MakmmedanpMtstofy (i9;w) # T%km Alp (pseudonym) TurhsMm 
md PmMrkkmm ^Wenpar ^ 
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PANYASIS (more correctly Panyassis) of Halicarnassus 
Greek epic poet uncle or cousin of Herodotus flourished about 
470 B c He was put to death by the tyrant Lygdamis (c 454) 
His chief poems were the Heracletas in 14 books describing the 
adventures of Heracles m various parts of the world and the 
lomca m elegiacs giving an account of the founding and settle 
ment of the Ionic colonies m Asia Minor Although not much 
este med m his own time some later critics assigned him the 
next place to Homer {see Quintilian Inst orat x 1 54) 

Fragments in G kmkel Epic poet fragment a (1877) ed sepa 
rately by J P Tzschirner (1842) F P Funcke De Panyasidis vita 
(1837) R Krausse De Panyasstde (1891) 

PAOLI, CESARE (1840-190 ) Italian historian and palae 
ograpber son of senator Baidassare Paoiiy was born and educated 
m Florence In 1874 he was appointed first professor of paiaeog 
raphy and diplomatics at the Istituto di Studii Superiori in 
Florence where he continued to work at the interpretation of 
mss In 1887 he became editor of the Archioio stonco ttaUano 

See C Lupi Cesare Paoh in the Archivto stonco ttahano vol xxix 
(190 ) with a complete list of his works 

PAOLI, PASQUALE (17 5-1807) Corsican general and 
patnot was born at Stretta in the pansh of Rostmo He was the 
son of Giacmto Paoh who had led the Corsican rebels agamst 
Genoese tyranny Pasquale followed his father into exile studied 
at Naples under the reformer Genovese and entered the Nea 
pohtan army serving with distinction as a cavalry officer on his 
return to Corsica in 1755 he was chosen commander m chief of 
the rebellion against Genoese rule After a series of brilhanl ac 
tions he drove the Genoese from the whole island except a few 
coast towns Prom 1757 to 1768 he was the head of the Corsican 
Government he completely reorganized the admimstration m 
troduced many useful reforms and founded a university at Corte 
In 1764 Genoa concluded a treaty with France whereby 3000 
French soldiers were sent to assist the Genoese to hold the fort 
resses but only for defensive purposes Paoh continued the strug 
gle wrested the island of Capraia from the Genoese and captured 
the towns where there weie no French troops as the Corsican 
revolutionaries did not consider themselves at war with France 
But m May 1 76S Genoa despairing of ever bemg able to subjugate 
the island sold it to France and the French forces in the island 
were at once greatly increased Paoh now fought agamst the 
French whom he defeated in many hard fought battles But with 
the further increase of the French forces the Corsican resistance 
gradually broke down until m May 1769 Paoh had to abandon 
Corte the capital and to take refuge m England During his so 
joum in London he enjoyed wide populanty and was the friend of 
many celebnties including Dr Johnson On the outbreak of the 
French Revolution the Government allowed the Corsican exiles tF 
return and after visiting Pans Paoh landed at Bastia m Jan 
1791 with the rank of lieutenant general and governor of Corsica 
He resumed his work of reform and development enjoying wide 
populanty and when the repubhc replaced the monarchy in 
France he was confirmed in his appointment But he had enemies 
in Corsica itself who accused him of reactionary sentiments and 
of responsibility for the defeat of the French expedition to Sar 
dinia He was deprived of his command by the Convention and 
a commission was sent to the island to hold an enquiry on his con 
duct The commissioners set up a government of their own side 
by side with that of Paoh who was supported by the majority of 
the islanders Anarchy ensued and m July 1793 Paoh was out 
lawed A civil war broke out between Paoh and his followers 
assisted by Bntish forces and the Republicans assisted by the 
French The latter were finally defeated and the French farced to 
surrender a consuUa at Corte decided to place the island under 
Bntish protection and drew up a constitution and although Paoh 
was not too favourable to the Bntish protectorate he ended by 
accepting it The Bntish Governpient instead of appointing Paoh 
viceroy as had been expected appointed Gen Sir Gilbert ElhoL 
who r^ed upon another Corsican^ Pozzo di Borgo rather than on 
Paoh and eventually got Paoh out of Corsioa by having him sum 
haoned to London^ whore he wpit to ry^s Thas created t good 
dW of ill teb^ions toal^jout aB over the istad 
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the movement received support from the French and the Bntish 
were driven out Paoli again had a very cordial reception m Lon 
don and was awarded a pension from the Bntish Government He 
died in London on Feb 5 1S07 

See Boswells Life of Johnsoji and his Account of Corsica and 
Memoirs of P Paoh (1768) N Tommaseo Lettere di Pasquale de 
Paoii (in Arch vto stonco ital ajio ist series vol xi ) and Della 
Corsica etc {ibid nuova sene vol xi parte 11 ) Pompei De I etat 
de la Corse (iS i) Comte de Buttafuoco Fragments pour servir a 
I histone de la Cots de 1/64 a lybg (Bastia 1859) Giovanni Livi 
Lettere inedite di Pasquale Paoli (in Arch stor ztal 5th senes 
vols v and vi ) and Lcnci a P Paoh e la guen a d tndipenden a 
della Corsica (1890) Bartoii Htsioria d Pascal Paoh (Bastia 1891) 

PAOLO VERONESE (15 the name gixen to 

Paolo Caliari or Cighari Italian painter of the Veronese and 
Venetian schools who was born in Verona in 1528 His father 
Gabriele Calian was one of a family of stone carvers come to 
\ erona from Bissone on the Lake of Lugano Paolo was at first 
trained as a stone carver but soon took to pamtino^ He worked 
under Antonio Badik a painter of small ability who cannot ha\ e 
helped him much V asari states that Paolo then became the pupil 
of Giovanm Caroto a distinguished architect and archaeologist 
as well IS a painter but there seems to be no stylistic connection 
between them Other Veronese artists such as Domenico Bru 
sasorci and the Farinati probably influenced his development 
Tilt Holy Family and bt John in the Cannon collection at 
Fiesole is an example of his early style It is essentially Veronese , 
simple solid sincere the inimitable brilliance of the flesh tones 
and the space airangcment presage the later and more accom 
plished woik of his Venetian period In the spring of 1^5 Car 
dmal Frcole Gonzaga commissioned Paolo and three other Vero 
nese painters Battista del Moro Paolo Fannato and Domenico 
Brusasorci to paint a series of altarpieces for the cathedral at 
Mantua Paolos altarpiece The Temptation of St Anthony 
his recently been identified with a picture in the museum at 
Caen At this early pciiod he also worked m several country 
places with his fellow townsman Battista Zelotti on large decora 
tions of churches ind palaces Some of this work is still to be 
seen m the church of Castdfranco The frescoes of ladies stand 
iiig behind a balustrade m the Villa Giacomelli at Maser though 
much restored aic good examples of this decorative type of 
work In is^sS we find Paolo settled m Venice but it is now 
thought that he worked m Venice even before that date and 
thit he executed the paintings for the Sala del Consiglio dei 
Dieci with Jupiter Thrusting Thunderbolts (Louvre) about the 
year 1554 Among his eirliest work m Venice are the paintings 
in the sacristy and the church of S Sebastian where an uncle of 
his was prior of the monastery In 1556 he was asked to paint 
three tondi with allegorical subjei ts for the library of St Mark s 
Six other painters were empla>ed on similar tasks but Paolos 
work was generally recognized as the best and he was tendered 
a golden chain as an honorary distinction It is doubtful whether 
Paolo ever visited Rome Ridolfi states that he went there 
in the company of Girolamo Grimam the Venetian ambassa 
dor whose journey took place about 1560 On June 6 1562 he 
received the commission for The Marriage at Cana for the 
refectory of S C lorgio m Venice This gigantic and stupendous 
picture containing some hundred figures and heads several of 
them portraits was completed m 1563 It was one of the treas 
ores taken to France by the armies of the Revolution and it 
was placed m the Salon Carre m the Louvre where it remains 
Its great size and the difficulty of moving it served as an excuse 
for retaining it when m 1815 other pictures had to be returned 
In 1566 Paolo went to Verona where he had a commission to 
paint in his own pansh church and there marned the daughter 
of his former master Badile In 1573 he pamted another great 
banquet scene—* The Feast of I evi — for the refectory of S 
Giovani e Paolo in Venice— but he had to appear before the 
tribunal of the Inquisition to explain that the dwarfs and fools 
"Ind other figures introduced for decorative effect meant no dis 
panageme® to religion In 1575 he painted The Martyrdom of St 
at Padua Meanwhile fires had destroyed several 
m the doge^o palate and Paolo was called m to make good 


the damage In the Sala del CoUegio he pamted the Com 
memoration of the Battle of Lepanto For the rich ceiiin dt 
signed by Ant del Ponte he pamted a Glorification 0 Venice 
and for the ceiling of the Sala del Gran Consi lio he painted the 
Triumph of Venice 

The qualities that strike one in Paolo s works are their spicn 
dour and spaciousness He was eminent as a decorator of hrge 
architectural spaces and supreme m representing numerous figures 
in a luminous and diffused atmosphere while m richness of con 
temporary costumes he surpassed all other Venetians The colour 
effects are orchestral in richness and variet> and bis siHery tom 
obtained by the juxtaposition of warm and cold hues is essen 
tially Veronese and differentiates his best works from the golden 
lustre of Titian Paolo Veronese died in Venice on April 19 i^Sb 
He was buried m the church ot S Sebastnno ind his bust by 
Camillo Bozzetti was placed over his <^ra\e by his brother and 
his sons In his workshops m Venice he employed m iny issistints 
among whom were his relatives notably his brother Bintdetto 
(15^8-1598) his nephew Alvise Benfatto (1544-1609) and his 
two sons Gabriele (1568-1631) and Carlo known as Carlelto 
(15/ 0-1596) Certain pictures executed after Piolo s death those 
for instance in the doge s palace are si ned Heredts Paoh 

It is impossible to enumerate all the great works of this pio 
lific master Among his most celebrated works art The I imily 
of Darius at the Feet of Alexander m which the pnncipil figures 
are portraits of the Pisam family — m the Nation il Galluv 
London Here the master displays his great gift of portraiture 
and his "ift of combining in groups the members of some patiuim 
family as taking pait in some historical e\ent Ihe Dresden gii 
lery has some fine examples The Madonna of the Cuc<ini 
Family the Adoration of the Magi and The at 

Cana In the Lout re is the Feast m the House of Simon th< 
Pharisee pamted for the Servites m Venice the 

Venetian academy has some of the finest works of the mister 
The Marriage of St Catherine pimtid for the ehureh ot St 
Caterma and Ceres and Venice a ceding piintm^n from thi 
doges palace besides the Feast m the House oi L<\i 

See C Ridolfi Le Maravight dell Arte (edit D \ Huklm 
1914) Da! Pozro Vde de pitton I eromu Zanetti Ddh pttium 
Veneztana P Caliari Paolo Veronese (Verona iHHS) \ Bill PwU 
Veronese (1904) Giuseppe Fiocco Paolo \ tromse (Boloena 102S) 

(I A R) 

PAOTOU The present terminus of the Chinese C oeernment 
railway (Peking Suiyuan railway) west of Peking It stinds ne ir 
the Hoangho at some distance before the river bends southwird 
between the Ordos plateau and Shansi It is m import mt tr idmg 
and distributing centre for Mongolian products 

PAPACY, the name most commonly applied to the office 
and position of the bishop or pope of Rome in respect both of 
the ecclesiastical and temporal authority claimed by him te 
as successor of St Peter and Vicar of Chnst over the Catholic 
Church and as sovereign of the former papa! states The word 
IS formed from Lat papa pope on the analogy of abbacy 
The present article is a general history m outline of the papacy 
Itself Special periods or aspects are dealt with m fuller detail 
elsewhere e g m the biographical notices of the various popes 
or in such articles as (Church History Roman CAtirotic 
i Church Investitures Canon Law Ecclesiastical Jmtb 
DICTION Ultramontanism etc 

I FROM THI ORIGINS TO 1087 

Primitive Roman Chttirch —The Christian community at 
Rome founded apparently m the time of the emperor Claudius 
(41-54) at once assumed great importance as is clearly attested 
by the Epistle to the Romans (58) It received later the visit 
of Paul while a pnsoner and according to a tradition which is 
now but little disputed that of the apostle Peter Peter died 
there in 64 without doubt among the Christians whom Nero 
had put to death as guilty of the burmng of Rome Paul s career 
was also terminated at Rome by maityrdom Other places had 
been honoured by the presence and preaching Of these gtm 
leaders of new bom Chnstiamty but it is at Rome that to 
had borne witness to the gospel by the shedffinf pi to blopd 
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there they were buried and their tombs were known and honoured 
These facts rendered the Roman Church in the highest degree 
sacred About the time that Peter and Paul died m Rome the 
prmiitne centre of Christianity — ^that is to say Jerusalem — ^was 
disappearing amidst the disaster of the war of the Roman empire 
with the Jews Moreover the Church of Jerusalem narrowed 
by Jewish Christian particularism was hardly qualified to remain 
the metropolis of Christianity which was gradually gaining ground 
m the Graeco Roman world The true centre of this world was 
the capital of the empire the transference was consequently ac 
cepted as natural at an early date The idea that the Roman 
Church IS at the head of the other Churches and has towards 
them certain duties consequent on this position is expressed in 
various ways with more or less clearness in writings such as 
those of Clemens Romanus Ignatius of Antioch and Hermas 
In the 2nd century all Christendom flocked to Rome there was 
a constant stream of people — ^bishops from distant parts apologists 
or heresiarchs All that was done or taught m Rome was im 
mediately echoed through all the other Churches Irenaeus and 
Tertullian constantly lay stress upon the tradition of the Roman 
Church which in those very early days was almost without rivals 
save m Asia where there were a number of flourishing churches 
also apostolic m origin forming a compact group and conscious 
of their dignity The great reception given to Polycarp on his 
visit to Rome m ad 155 and the attitude of St Irenaeus show 
that on the whole the traditions of Rome and of Asia harmonized 
quite well They came into conflict however (c ad 190) on 
the question of the celebration of the festival of Easter The 
bishop of Rome Victor desired his colleagues m the various parts 
of the Empire to form themselves into councils to inquire into 
this matter The invitation was accepted by all and the con 
sultation resulting in favour of the Roman usage Victor thought 
fit to exclude the recalcitrant Churches of Asia from the Catholic 
communion His conduct in this dispute though its severity may 
have been open to criticism^ indicates a very definite conception 
on his part of his authoiity over the universal Church In the 
3rd century the same position was maintained and the heads of 
the Roman Church continued to speak with the greatest authority 
We find cases of their intervention m the ecclesiastical affairs of 
Alexandria of the East of Africa Gaul and Spam Though the 
manner m which they wielded their authority sometimes meets 
with criticism (Irenaeus Cyprian Firmilianus) the principle of 
It is never questioned However as time went on certain Churches 
became powerful centres of Christianity and even when they 
did not come into conflict with her their very existence tended 
to dimmish the prestige of the Roman Church 

Centnfttgal Forces in the Catholic Church —After the 
period of the persecutions had passed by the great ecclesiastical 
capitals Carthage Alexandria Antioch and Constantinople as 
secondary centres of organization and administration drew to 
themselves and kept m their hands a share in ecclesiastical affairs 
It was only under quite exceptional circumstances that any need 
was felt for oecumenical decisions Further the direction of 
affairs both ordinary and extraordinary tended to pass from 
the bishops to the state which was now christianized The Eastern 
Church had soon de facto as its head the Eastern emperors 
Henceforth it receded more and more from the influence of the 
Roman Church and this centrifugal movement was greatly helped 
by the fact that the Roman Church having ceased to know the 
Greek language found herself practically excluded from the 
world of Greek Christianity 

In the West also centrifugal forces made themselves felt After 
Cyprian the African episcopate m proportion as it perfected 
its organization seemed to feel less and less the need for close 
relations with the apostolic see In the 4th century the Donatist 
party was in open schism the orthodox party had the upper 
hand in the time of Aurelius and Augustine the regular meeting 
of the councils further increased the corporate cohesion of the 

Wictors conduct m this matter was not approved hy a 
number of bishops (including Irenaeus) who protested against it 
{^pniTiipaKehei^pra ) in the interests of peace and Ckmtian love 
(Eusebius Mtst eccl v 24) — tEn ] 


African episcopal body From them sprang a code of ecclesiastical 
laws and a whole judicial organization With this organization 
under the popes Zosimus Boniface and Celestme the Roman 
Church came into conflict on somewhat trivial orounds and was 
on the whole being worsted in the struggle when the Vandal 
invasion of Africa took place and for nearly a century to come 
the Catholic communities were subjected to very hard treat 
ment 

During the 4th century it is to be noticed that generally 
speaking the Roman Church played a comparatively insignificant 
part in the West From the time of popes Damasus and Sincms 
various affairs were referred to Rome from Africa Spam or 
Gaul The popes were asked to give decisions and m answer 
to those demands drew up their first dec^^etals However side by 
side with the Roman see was that of Milan which was also the 
capital of the Western empire From time to time it seemed as 
if Milan would become to Rome what Constantinople was to 
Alexandria However any danger that menaced the prestige of 
Rome disappeared when the emperor Honorius removed the impe 
rial residence to Ravenna and still more so when the Western 
emperors were replaced in the north of Italy by barbarian sover 
eigns who were Arians 

In Spam Gaul Brittany and the provinces of the Danube 
smuiar political changes took place When orthodox Chnstiamty 
had gained the upper hand beyond the Alps and the Pyrenees 
the episcopate of those countries grouped itself as it had done m 
the East around the sovereigns In Spam was produced a faiily 
strong religious centralization around the Visigothic king and 
the metropohtan of Toledo In Gaul there was no chief metro 
poiitan but the king s court became even sooner than that of 
Spam the centre of episcopal affairs The Bntons and Irish 
whose remoteness made them free from restriction developed 
still more decided indi\ iduality In short the workings of all the 
Western episcopates from Africa to the ocean the Rhine and 
the Danube lay outside the ordinary influence of the Roman see 
All of them even down to the metropolitan sees of Milan and 
Aqmleia practised a certain degree of autonomy and m the 6th 
century this developed into what is called the Schism of the Three 
Chapters With the exception of this schism these episcopates 
were by no means m opposition to the Holy See They always 
kept up relations of some kind especially by means of pilgrim 
ages and it was admitted that m any disputes which might 
arise with the Eastern Church the pope had the right to speak as 
representative of the whole of the Western Church 

Rome and Constantinople — ^This was the situation when St 
Gregory was elected pope in 590 We may add that m peninsular 
Italy which was most clearly under his ecclesiastical jurisdiction 
the Lombards had spread havoc and rum so that nearly 97 
bishoprics had been suppressed either temporarily or definitively 
The pope could act directly only on th.e bishopncs of the coast 
distncts or the islands Beyond this limited circle he had to act 
by means of diplomatic channels through the governments of 
the Lombards Franks and Visigoths On the Byzantine side his 
hands were less tied but here he had to reckon with the theory 
of the five patriarchates which had been a force since Justiman 
According to Byzantine ideas the Church was governed — ^under 
the supreme authority of course of the emperor — ^by the five 
patriarchs of Rome Constantinople Alexandria Antioch and 
Jerusalem Rome had for a long time opposed this division but 
since some kind of division was necessary had put forward the 
idea of the three sees of St Peter — ^Rome Alexandria and Antioch 
— ^those of Constantinople and Jerusalem being set aside as 
resulting from later usurpations But the last named were just 
the most important m fact the only ones which counted at 
all since the monophysite secession had reduced the number of 
the orthodox m Syria and Egypt practically to nothing This 
dissidence Islam was to complete and by actually suppressing 
the patnarchate of Jerusalem to reduce Byzantine Christendom 
to the two patriarchates of Rome and Constantinople ^ 

There was no comparison between the two from point of 
view of the East The new Rome where the emperor reigned 
prevailed ow the old which was pra«ticaEy abandoned to the 
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barbarians Sbe was stib by courtesy given the precedence but 
that was all the council in Trollo (69 ) even claimed to impose 
reforms on her When Rome abandoned by the distant emperors 
was placed under the protection of the Franks (754) relations 
between her and the Greek Church became gradually more rare 
the chief occasions being the question of the images m the 8th 
century the quairel between Photius and Ignatius in the 9th the 
affairs of the four marnagts of the emperor Leo VI and of the 
patriarch Theophylact in the loth On these diffeient occasions 
the pope ignored in ordinary times was made use of by the 
Byzantine government to ratify measures which it had found 
necessary to adopt in opposition to the Greek episcopate 

Thes relations were obviously ver> different from those which 
had been obser\ed originally and it would be an injustice to 
the Roman Chuich to take them as typical of her relations with 
other Christian bodies She had done all she could to defend her 
formei position Towards the end of the 4th century when 
southern Iliyricum (Macedonia Greece Crete) was passing under 
the authority of the Eastern emperor she tned to keep it within 
her ecclesiastical obedience by creating the vicariate of Thessa 
iomca Pope Zosimus (41 /) made trial of a similar orgamzation 
in the hope of attichm the churches of the Gauls more closely 
to himself He also \amiy strug«^ied against the autonomy of 
\fiica 

Gregory the Great 590-604 — It was Gregory I who though 
with no premeditated intention w as the first to break this circle 
of autonomous or dissident Churches which was restricting the 
influences of the apostohe see As the result of the missions sent 
to England by hmi and his successors there arose a church 
which in spite of certain Irish elements was and remained 
Roman in origin and above all spirit and tendency In it the 
traditions of old culture and religious learning imported irom 
Rome where they had almost ceased to bear any fruit found a 
new sod in which tht;^ flourished Theodore Wilfrid Benedict 
BiStop Bede BoriUcc Ecgbert Alcum reviaed the fire of learn 
mg which was almo t extinct and by their aid enlightenment 
w IS earned to the Continent to decadent Gaul and barbarian 1 
G( rmany The Churches of England and Germany founded far ! 
from ail ti iditions of autonomy by Roman legates tendered 
their obedience voluntarily In Gaul there was no hostility 
to the Holy Set but on the contrary a profound veneration 
for the gital Chnstian sinctuary of the West 

Ihe surprising thing is that although Rome was then included 
within the empire of the Franks so that the popes were afforded 
special opportunities for activity they showed for the most part 
BO eagerness to strengthen their authonty over the clergy beyond 
the Alps Appeals and other matters of detail were referred 
{o them more often than under the Merovingians They gave 
answers to such questions as were submitted to them the 
machinery moved when set m motion from outside but the 
popes did not attempt to interfere on their own initiative The 
Frankish Church was directed m fact by the government of 
Charlemagne and Louis the Pious When this failed as hap 
pened during the wars and partitions which followed the death of 
Louis the fate of this Church with no elective head and under no 
regular direction was very uncertain It was then that a clerk 
who saw that there was but an uncertain prospect of help from 
the pope of his time conceived the shrewd idea of appeahng to 
the popes of the past so as to exhort the contemporary generation 
through the mouth of former popes from Clement to Gregory 
Has design was realized in the celebrated forgery known as the 
Falsa Decretals (see DECEETAts) 

Hrchiolas 1 , 858 *^ 7 ^Hard!y were they m circulation through 
mi tlm Frankish empire when it happened that a pope Nicholas 
1 1 was elected who was animated by the same spmt as that 
which lad msimred thm There was no lack of opportunities 
latwmmg m the afaits not only of the Western but of thte 
Sisleni Church and he seized upon them with great deasimu 
ISe staunch]^ saqsported the patriarch Ignatius aga^t his rival, 
arfC^^slaatstople, he upheld the laghta 01 Teutbeiga 
herht» LUthwH dLorrania, 
pwwe mA lai m^mm l4>m and 


he combated Hincmar the powerful metropolitan of Rheims It 
was m the course of this last dispute that the False Decretals 
found their way to Rome Nicholas received them with some 
reserve he refrained from pvmg them his sanction and only 
borrowed from them what they had already borrowed from 
authentic texts but in general he tool up the same attitude as 
the forger had ascribed to his remote predecessors The language 
of his successors Adrian II and John VIII still shows some 
trace of the energy and pride of Nicholas But the circumstances 
were becoming difficult Europe was being split up undei the 
influence of feudahsm Christendom was assailed by the bar 
barians Norsemen Saracens and Huns at Rome the papacy 
was passing into the power of the local aristocr cy with whom 
after Otto I it was disputed from time to time by the sovticigns 
of Germany It was still being held m strict subjection by the 
latter when towards the end of the iith ctntuiy Hildebrand 
(Gregory VII ) undertook its enfranchisement 
In Eastern Christendom the papac> was at this period an almost 
forgotten institution whose pretensions weie alwivs met b} the 
combined opposition of the imperial authority which v is still 
preponderant in the Byzantine Church and the aulhoiitv ol the 
patriarchate of Constantinople around which ctnticd ill thil 
survived of Christianity in those regions To complete the situ i 
lion a formal rupture had occurred in 1054 between the pitnareh 
Michael Cerularius and Pope Leo IX 
Position of the Papacy m Theory and Practice — ^In the 
West Rome and hei sanctuaries had alwa>s been held in the 
highest veneration and the pilgrimage to Rome was still the most 
important m the West The pope as officiating in these holu si ot 
all sanctuaries as guardian of the tombs of St I etex md St 1 lul 
and the mhentor of their rank their rights and then tnditKins 
was the greatest ecclesiastical figure and the hightsi rthgious 
authority m the West The greatest princes bowt d bt fore him 
it was he who consecrated the emperor In virtue of the spurious 
donation of Constantine forged at Rome m the time of Chirk 
magne which was at first circulated m obscurity but ended by 
gaming universal credit it was beheved that the hrsi thristian 
emperor m withdrawing to Constantinople had bestowed on the 
pope all the provinces of the Western empire and th it m con 
sequence all sovereignty m the West even that of the tmperor 
was derived from pontffical concessions From all points of view 
both religious and political the pope was thus the grt itest m in 
of the West the ideal head of all Christendom 
When It was necessary to account for this position thtaloguns 
quoted the text of the Gospels where St Peter is representtd 
as the rock on which the Church is bmit the pastor of the sheep 
and lambs of the Lord the doorkeeper of the kingdom of heaven 
The statements made m the New Testament about St Peter were 
apphed without hesitation to ail the popes considered as his 
successors the inheritors of his see (Fetn sedes) and of all his 
; prerogatives This idea moreover that the bishops of Rome 
were the successors of St Peter was expressed very early—as 
for back as the 2 nd century Whatever may be siid as to its 
; histoncal value it symbolizes very well the great authority of 
the Roman Church in the early days of Christianity an authority 
which was then administered by the bishops of Rome and came 
to be more and more identified with them The counals were 
also quoted and especially that of Nicaea which dots not itself 
mention the question but certain texts of which contained the 
famous gloss Ecclesm Ronmm semper Mbmt prmatum But 
this proof was rather insufficient as indeed it was felt to be The 
Gospel and unbroken tradition offered a better ai^ument 
In his capacity as head of the church %nd president of the 
ChwsUan agape as St Jgnatms of Antioch would have said 
the pope was considered to be the supreme president and 
moderator of the oecumenical assembhes^ When the epscofwute 
met m counal the bishop of Rome had to be at its Imd No 
decimons of a general nature, whether dopaattt m disci|imiy 
could be made without his consent The aw»al from ^ piri 
areW <k cOnohary judgments Was to ipm, and on tbos^ pm 
Snms he to d^gosO bishop of ^ 
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were earned into effect During the religious struggles between 
the East and West he was on a few occasions condemned (by 
the Eastern council of Sardica by Dioscorus and by Photius) but 
the sentences were not carried out and were even as in the case 
of Dioscorus considered and punished as sacrilegious attacks 
In the West the principle prima sedes a nemine ludicatur was 
always recognized and applied 

In ordinary practice th s theoretically wide authority had 
orly a limited application The apostolic see hardly ever inter 
fered in the government of the local Churches Save in its own 
metropolitan province it took no part in the nomination of 
bishops the provincial or regional councils were held without its 
authorization their judgments and regulations were earned out 
without any suggestion that they should be ratified by Rome It 
is only after the False Decretals that we meet with the idea that 
a bishop cannot be deposed and his place filled without the con 
sent of the pope And it should be noticed that this idea was 
put forward not by the pope with the object of increasing his 
power but by the opinion of the Church with a view to defending 
the bishops against unjust sentences and especially those inspired 
by the secular authonty 

It was admitted however throughout the whole Church that 
the Holy See had an appellate junsdiction and recourse was 
had to it on occasion At the council of Sardica (343) an attempt 
had been made to regulate the procedure m these appeals by 
reco mzing as the right of the pope the reversing of judgments 
and the appointment of fresh judges In practice appeals to the 
pope when they involved the annulhng of a judgment were 
judged by the pope in person 

But the intervention of the Holy See in the ecclesiastical ahairs 1 
of the West which resulted from these appeals was only of ■ 
a limited sporadic and occasional nature Nothing could have 
been more removed from a centralized administration than the 
condition in which matters stood with regard to this point The 
pope was the head of the Church but he exercised his authonty 
only intermittently When he did exercise it it was far moie 
frequently at the request of bishops or princes or of the faithful 
than of his own initiative 

Beginning pf Temporal Power — The Roman church had 
from a very early date possessed considerable wealth Long before 
Constantine we find her employing it in aid of the most distant 
churches as far afield as Cappadocia and Arabia Her real 
property confiscated under Diocletian was re tored by Constan 
tine and since then had been continually increased by gifts and 
bequests In the 4th and 5th centuries the Roman Church 
possessed property in all parts of the empire but gradually 
whether because the confiscations of the barbarian emperors had 
curtailed its extent or because the popes had made efforts to 
concent! ate it nearer to themselves the property of the Holy See 
came to be confined almost entirely to Italy In the tune of 
St Gregory there Subsisted only what lay m Byzantine Italy 
the Lombards having confiscated the property of the Church as 
well as the imperial domains During the quarrels between the 
papacy and the Byzantine Empire her domains in lower Italy 
and Sicily also disappeared as time went on and the territonal 
possessions of the Roman Church were concentrated in the 
neighbourhood of Rome 

It was then towards the middle of the 8th century that the 
pope who already exercised a great influence over the government 
of the city and province of Rome defending her peacefully and 
with difficulty against the advancing Lbmbard conquests saw 
that he was forced short of the protection of the Greek Empire 
to put himself under the protection of the Frankish pnnees 
Thus there arose a kind of sovereignty disputed it is true by 
Constantinople but which succeeded m maintaimng itself Rome 
together with such of the Byzantine territories as still subsisted 
in her neighbourhood was considered as a domain sacred to the 
apostle Peter and entrusted to the admmiStration of his successor 
the pope To it were addefi the e:^arehate of feavenna and a few 
Other districts of central Italy which had been recently con 
quered by thejuombards and retf^fen by Pippin apd Charlemagne 
Snch Was foundation of the ^kpal^Staie ^ 
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The higher places m the government were occupied by the 
clergy who for matters of detail made use of the civil and mill 
tary officials who had carried on the administration under the By 
zantme rule But these lay officials could not long be content with 
a subordinate position and hence arose incessant friction which 
called for constant intervention on the part of the Frankish sov 
ereio’ns In 824 a kmd of protectorate was organized and serious 
guarantees were conceded to the lay aristocracy 
Shortly afterwards in the partition of the Carolmgian empire 
Italy passed under the rule of a prince of its own Louis II 
who with the title of emperor made his authonty felt in political 
matters Shortly after his death (875) fresh upheavals 1 educed 
to nothing the power of the Carohngian princes the clergy of 
Rome found itself without a protector exposed to the animosity 
of the lay aristocracy The authonty of the pontificate -v^as 
seriously impaired by these circumstances One of the great 
families of Rome that of the vestzmzus Theophylact took 
possession of the temporal authority and succeeded m influencing 
the papal elections After Theophylact the power passed to his 
daughter Marozia a woman of the most debased character then 
to her son Alberic a serious minded prince and then to Alberic s 
son Octavius who from prince of the Romans became pope 
(John XII ) when yet a mere boy After Marozia and Alberic 
and the rest another branch of the same family the Cresceniii 
exercised the temporal powers of the Holy See and after them 
the same regime was continued by the counts of Tusculum who 
were sprung from the same stock which sometimes provided the 
Church with the most unlikely and least honourable pontiffs 
Election, of the Popes — ^The pope like all the bishops was 
chosen by means of election m which both the clergy and the 
laity took part The latter were represented in the most essential 
functions of the election by tne aristocracy at first hy the senate 
and later by the exeratus romanus or lather of its staff com 
posed of Byzantine officers It was the latter which gave nse to 
the feudal aristocracy which we see appearing under the Car 
olingians The new pope was chosen by the pnncipai members 
of the clergy and nobles and then set before the assembled people 
who gave their decision by acclamation and this acclamation 
was accepted as the vote of the assembly of the faithful The 
pope elect was then put in possession of the episcopal house and 
after waiting till the next Sunday his consecration was proceeded 
with This ceremony was at first celebrated m the Lateran but 
from Byzantine times onwards it took place at St Peter s It was 
also under the Byzantine regime that the condition was imposed 
that the pope should not be consecrated until the emperor had 
ratified his election This had not been required under the old 
Latin emperors nor under the Gothic kings and it disappeare(|^ 
of its own accord with the Byzantine regime It was revived 
however by the emperor Louis the Pious much to the disgust 
of the Romans who resisted on several occasions The Roman 
pnnees or senators in the loth century went still further it 
was they who actually nominated the pope The same was the 
case With the Saxon emperors (Otto I II and III ) and in the 
iith century of the lords of Tusculum the latter nominating them 
selves and choosing members of their own family for the pontif 
icate When the emperor Henry III (1046) put an end to 
this oppression it was only to substitute another The popes of 
Tusculum did at least belong to the country while the German 
kings chose bishops from the other side of the Alps 
The HiMehrandme Refom— The entry of Hildebrand into 
the counsels of the papacy marks the beginning of a great change 
in this institution He cannot however claim the honour of having 
opened the way which he impelled his predecessors to follow 
even before following it himself All good Christians were calling 
for reforms bishops pnnees and monks were m agreement on 
this point when they spoke or acted according to their convictions 
Many of them had tned to effect something but these isolated 
efforts were often countOtmmed by Ificompatible aitns and hai 
produced no serious results It is ip tbe snpteme b^d of the 
Churdi that the movement ought to have found its origin and 
inspiration There was no dispute as to his possessing the 
)n tMSf! W impost rfonn md 
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overbear the resistance which might arise no one was better 
qualified than he to treat with the holders of the temporal power 
and obtain the support which was necessary from them The 
Fathers of the Church had repeated times without number that 
the priesthood stands above even the supreme secular authority 
the bible was full of stories most aptly illustrating this theory 
nobody questioned that within the Church the pope was the 
vicar of Christ and that as such his powers were unlimited as 
proof positive could be cited — by councils and decretals — ^whether 
authentic or spurious at any rate all authonzed by long usage 
and taken as received authorities It only remained to take 
possession of this incontestable power and use it with firmness and 
consistency The example of Nicholas I two centuries before 
had shown the position* which a pope could occupy in Christen 
dom but for a Ion®’ time past the man had come short of the 
institution the workman of his tool Under Leo IX (1048- 
10 *,4) the pope suddenly came forward as the active and inde 
fatigable champion of reform simony and incontinence of the j 
clergy were attacl ed by the one most qualified to punfy the ! 
Church of them Htnceiorth the way was open and it became i 
clear that gi\en good popes the reform movement might be ! 
earned into effect The choice of the pope was then subject to 
the pleasuie of the sovereign of Germany against whom the 
Roman feudal lords devoted as they were to the old abuses were 
m constant lexolt In the midst of the frequent changes of pope 
which went on during these years and the political vicissitudes 
of Italy Hildebiand took such measures as enabled him to check 
mate the opposition of the Roman barons by turning against 
them BOW the armed foice of the Normans now the influence 
of the German kmg^ Side by side with the general movement 
towards reform he hid set before himself the object of freeing 
the pipac> not only from its temporal oppressors but also from 
lib protectors He was successful at the council of 1059 
pontilicai tiection wis placed out of reach of the schemes of the 
loi il ieuchl lords and restored to the heads of the clergy certain 
re St rv at ions were made with regard to those rights which 
the Holy See was consideied to have conceded personally to 
Htnr> of Germany (the young king Henry IV son of the 
emperor Henry III ) but nothing more At the election of 
Alexander H (1061-1073} — ^ who for a long time had been 

supported hy the Ccrmin king — ^and even at the election of 
Hildebrand this rule had its etfect Henceforth the elections 
rem lined entirely free from those secular influences which had 
Intferio been so oppressive In 1073 Hildebrand was raised to 
the pontiiicil throne by the acclamation of the people of Rome 
under the nime of Cregory VII 

^ Gregory VII 1073 - 1085— 1 he work of reform was now in 
a good way the freedom of the pontifical elections had been 
assured whieh g ive some promise that the struggle against abuses 
would be conducted successfully All that now remained was to 
go on following wisely and firmly the way that had already been 
opened But this attitude was not likely to appeal to the exuber 
ant energy of the new pope Now that Gregorys hands were 
no longer tied he could act freely The choice of the pope had 
been almost entirely r^oved from the sphere of secular influence 
and especially from that of the German king Gregory claimed 
that the same condition should apply to bishops and these were 
the grounds of the dispute about investitures — a dispute which 
tould find no solution for it was impossible for the Teutonic 
soaereigns to renounce ail interest in a matter of such importance 

^On the sth of April 1058 six days after the death of Fope Stephen 
X John bishop of Velktn the nominee of the Roman nobles 
was enthroned as Pope Benedict X Hildebrand set up Gerard bishop 
of Florence as a rival candidate won over a part of the Romans 
to his cause and secured the support of the empress regent Agnes 
at the Diet of Augsburg m June Gerard was elected pope at Siena 
(as Nicholas II a«) by those cardinals who had fled from Rome 
on the elevation of Benedict X A synod was held at Sutn at 
which the powerful Godfrey duke of Lorraine and Spoleto and 

"Hargrave of Tuscany and the chancellor Wibert were present 
Measures ^re here concerted against Pope Benedict who was driven 
out of Rome m Jan 1039 Nicholas II being regularly enthroned on 
the a4ili of the Mme month A synod assembled at the Lateran in 
pwed the fain«iu5<*new regulations lor the elections to the 
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m the workings of their state Since the time of Clovis the German 
soverei ns had never ceased to intervene in such matters But 
this question soon fell into the background Gregory s contention 
was that the secular soverei ns should be entirely m the power 
of the head of the Church and that he should be able to advance 
them or dispossess them at will according to tht estimate which 
he formed of their conduct A terrible struggle arose between 
these obviously exorbitant demands and the resistance which 
they provoked Its details cannot be described m this place 
(see Investitures) we need only say that this ill fxttd quarrel 
was not calculated to advance the reform movement but rathei 
to impede it and further that it ended in failure Gregory clieti 
far away from Rome upon which he had brought incaltuhble 
evils and not only Rome but the papacy itself hid to piv the 
penalty for the want of moderation of the pope Grt it indeed 
was the difference between the state m which he received it and 
that in which he left it We must not however let this misle id us 
This struggle between spiritual and secular povers owing to the 
tremendous sensation which it created thioughout Christendom 
showed the nations that at the head of the dhuich tin re wis i 
great force for justice always able to combat iniquity ind oppres 
I Sion and sometimes to defeat them however powerful the evil 
and the tyrants might seem The scene at Canossi which hid at 
the moment a merely relative importance lem lined in the mem 
ones of men as a symbol which was hateful or comiorlmg le 
cording to the point of view from which it was coiisidtred 

(L D) 

n PERIOD FROM 1087 TO 1305 

Gregory VII had clearly revealed to the work! the broad lints 
of the religious and political programme of the mednev il pipicv 
and had begun to put it into execution To refoim the ( huich in 
every grade and purge the priesthood m order to shidd if ironi 
feudal influences and from the domination of !iy sovtreigntu 
to convert the Church thus regenerated spirit u ili/t d me! di t u hi d 
from the world into an organism which would be submissive to the 
absolute authority of the papal see and to eonce nti ite it Rome ill 
its energies and jurisdictions to cstiblish the supremu) oi the 
Roman see over all the Christian Churches ind wm over to the 
Roman Church the Churches of the By/mtine I mpirt Mru i 
and Asia to establish the temporal domain ot St I efei not onlv 
by taking possession of Rome and Italy but dso bv plumg d! 
the crowns of Europe under the supreme sov trt ignty oi the popf 
or even m direct vassalage to them and finally to m iinl iin umlv 
of faith m Christendom and defend il igiinst tht ittuks at iin 
believers Mussulmans heretics and pagins — these wert the 
mam features of his scheme The task howt vir w is so gigmfit 
that after 150 years of strenuous effort it the ptnod which iiuy 
be considered as the apogee of its power ihit is 111 the first hilf 
of the 13th century the papacy had attained only mconipkft 
results At several points the work remained unfimshed for dt 
cadence followed close upon the moment of extreme greatness 

a FROM URBAN 11 TO CALIXTUS II (1087-1124) 

Gregory VII s successors accomplished the most pressing work 
by liberating the Church from feudal subjection either bv force 
or by diplomacy This was indeed the mdispinsable condition of 
Its internal and external progress Tht great figure of this period 
IS unquestionably the French Clumac Urban II (1088-99) who 
led the Hildebrandme reformation with mote vebemtnet than 
Gregory himself and was the originator of the crusades Never 
throughout the middle ages was pope more energetic impetuous 
or uncompromising His inflexible will informed the moviment 
directed against the enemy withm agamst the simoni tea! prelate 
and the princely usurper of the rights of the Church and pre 
scribed the movement agamst the enemy without against the 
mfidel who held the Holy Sepulchre Urban set his hand to 
reforms from which hiS predecessor Gregory had recoiled He 
simultaneously excommunicated several sovereipis mi mercilessly 
persecuted the archbishops and bishops who were hostile to reform 
He took no pains to temper the zeal of his legates hut moled 
them to the struggle and not content with itoiabiling hy 
mvestitura and simoify expres^ forbade prektes and mm 
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priests to pay iiomage to the civil power Distrusting the secular 
clero-y who were wholly sunk in the world he looked to the reg 
ular clergy for support and thus led the papacy into that course 
which it continued to pursue after his death Henceforth the 
monk was to be the docile instrument of the wishes of Rome to 
be opposed to the official priesthood according to Rome s needs 
Urban was the first to proclaim with emphasis the necessity of a 
close association of the Curia with the religious orders and this 
he made the essential basis of the theocratic government 

As the originator of the first crusade Urban is entitled to the 
honour of the idea and its execution There is no doubt that he 
wished to satisfy the complaints that emanated from the Chris 
tians dwelling m Jerusalem and from the pilgnms to the Holy 
Sepulchre but it is no less certain that he was disturbed by the 
fears aroused throughout the Latin world by the recrudescence of 
Mussulman invasions and particularly by the victory won by the 
Almoravides over the Chnstian army at Zalaca (1086) The 
progress of these African Mussulmans into Spam and their mces 
sant piracies m Italy were perhaps the occasional cause that de 
termined Urban II to work upon the imagination of the infidels 
by an expedition into Syria The papacy of that time believed in 
the political unity of Islam in a solidarity — ^which did not exist — 
among the Mussulmans of Asia Minor Syria Egypt and the Bar 
bary coasts and if it waited until the year 1095 to carry out this 
project it was because the conflict with the Germanic empire pre 
vented the earlier realization of its dream The essential reason | 
of Urban II s action and consequently the true cause of the 
crusade was the ambition of the pope to unite with Rome and 
the Roman Church the Churches of Jerusalem Antioch Alexan 
dria and even Constantinople which the Greek schism had ren 
dered independent Urban II addressed himself with wonted deci 
Sion to the execution of this enormous enterprise With him as 
with all his successors the idea of a collective expedition of Europe 
for the recovery of the holy places was always associated with 
the sanguine hope of extinguishing the schism at Constantinople 
its very centre by the substitution of a Latin for a Byzantine 
domination Of these two objects he was only to realize the 
former but the crusade may well be said to have been his own 
work He created it and preached it he organized it dominated 
it and constantly supervised it He was ever ready to act either 
personally or through tis delegates and never ceased to be the 
effective leader of all the feudal soldiers he enrolled under the ban 
ner of the Holy See 

The vast conflict aroused by the Hildebrandme reformation 
and particularly the investiture quarrel continued under the three 
successors of Urban II but with them it assumed a different 
character and a tendency arose to terminate it by other means 
The violence and disorders provoked by the struggle brought 
about a reaction which was organized by certain prelates who 
advocated a policy of conciliation such as the Frenchman Ivo 
bishop of Chartres (c 1040-1116) These conciliatory prelates 
were sincere supporters of the reformation and combated simony 
the marriage or concubinage of priests and the immorality of 
sovereigns with the same conviction as the most ardent followers 
of Gregory VII and Urban II but they held that the intimate 
union of Church and State was indispensable to the social order 
and that the rights of kings should be respected as well as the 
rights of priests The text they preached was harmony between 
the priesthood and the state Dividing what the irreconcilables 
of the Hildebrandme party considered as an indissoluble whole 
they made a sharp distinction between the property of the Church 
and the Church itself between the political and territorial power 
of the bishops and their religious authority and between the 
feudal investiture which confers lands and jurisdiction and the 
spiritual investiture which confers ecclesiastical rights This doc 
trine gradually rallied all moderate minds and finally inspired 
the directors of Christendom m Rome itself 

Raschal 1099 - 1118 --History has not fully recognized 
the Italian monk Fasch^ II who was the equal of Urban 
m private virtues personal disinterestedness and religious con 
viction but was surpassed by bim in ardour and rigidity of con 
duct Altered circumstances and tendencies of opinion called for 
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a policy of conciliation In France Paschal granted absolution to 
Philip I — ^who had many times been anathematized by his prede 
cessors — ^and reconciled him solemnly with the Church on the 
sole condition that he should swear to renounce his adulterous 
marriage The pope could be under no delusion as to the value of 
this oath which indeed was not kept he merely regularized for 
mally a state of aftairs which the intractable Urban II himself 
had never been able to prevent As for the French question of the 
investitures it was settled apparently without any treaty being 
expressly drawn up between the parties The kings of France 
contemporary with Paschal II ceased to practise spmtuai inves 
titure or even to receive feudal homage from the bishops They 
did not however renounce all intervention or all profit m the 
nominations to prelacies but their intervention was no longer 
exhibited under the forms which the Hildebrandme party held 
to be illegal In England Paschal II put an end to the long 
quarrel between the royal government and Anselm of Canterbury 
by accepting the Concordat of London (1107) The crown m 
England also abandoned investiture by the pastoral staff and 
ring but more fortunate than in France retained the right of 
receiving feudal homage from the episcopate As for Germany the 
Emperor Henry V wrung from the pope by a display of force at 
Rome concessions which provoked the indignant clamours of the 
most ardent reformers in France and Italy It must not how 
ever be forgotten that in the negotiations at Sutri Paschal had 
pride and independence enough to propose to the emperor the only 
solution of the conflict that was entirely logical and essentially 
Christian namely the renunciation by the Church of its temporal 
power and the renunciation by the lay lords of all intervention 
m elections and investitures — in other words the absolute separa 
tion of the priesthood and the state The idea was contrary to the 
whole evolution of mediaeval Catholicism and the German 
bishops were the first to repudiate it At all events it is certain 
that Paschal II prepared the way for the Concordat of Worms 

On the other hand with more acuteness than his predecessors 
he realized that the papacy could not sustain the struggle against 
Germany unless it could rely upon the support of another Chris 
tian kingdom of the West and he concluded with Philip I of 
France and Louis the Fat at the Council of Troyes (1107) an 
alliance which was for more than a century the salvation of the 
court of Rome It is from this time that we find the popes in 
moments of crisis transporting themselves to Capetian territory 
installing their governments and convening their councils there 
and from that place of refuge fulminating with impunity against 
the internal and external foe Without sacrificing the essential prm 
ciples of the reformation Paschal II practised a policy of peace 
and reaction in every way contrary to that of the two preceding 
popes and it was through him that the struggle was once mors?* 
placed upon the rehgious basis 

Calixtus n ( 1119 - 24 ) — Guy archbishop of Vienne who 
had been so keen to disavow the policy of Paschal II was 
obliged to continue it when he assumed the tiara under the 
name of Calixtus II By the Concordat of Worms which he 
signed with the Emperor Henry V in 1122 the investiture was 
divided between the ecclesiastical and the lay powers the emperor 
investing with the sceptre the pope with the pastoral staff and 
ring The work did honour to the perseverance and abihty of 
Cahxtus but it was merely the application of the ideas of Paschal 
II and Ivo of Chartres The understanding however between 
the two contracting parties was very far from being clear and 
complete as each party still sought to attain its own aim by spread 
mg in the Christian world divergent interpretations of the con 
cordat and widely differing plans for reducing it to its final form 
The two great agitations directed by the papacy at the end of the 
nth century and the beginning of the 1 th— the reformation and 
the crusade — ^were of capital importance for the foundation of the 
immense rehgious monarchy that had its centre in Rome and it 
IS from here that the papal monarchy actually dates 

The entry of the Christians into Jerusalem produced an extrif^ 
ordinary effect upon the faithful of the West In it tP*y saw the 
most manifest sign of the divine protection and of the super 
natural power of the pope the supreme director of the eicpedition 
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At its inception the Latin kingdom of the Holy Land was within 
a hitie of becoming' an ecciesiasticai principality ruled by a patri 
arch under the authority of the pope Daimbert the hrst patriarch 
of Jerusalem was convinced that the Roman Church alone could 
be sovereign of the new state and attempted to compel Godfrey 
of Bouillon to hand over to him by a solemn agreement the town 
and citadel of Jerusalem and also Jaffa The clergy indeed 
recei\ed a large share but the government of the Latin piinci 
pality remained lay and military the only form of government 
possibl for a colony surroundeci b / perils and camped in a hostile 
country Not onI> was the result of the crusade e\tiemeiy favour 
able to the extension of the Roman power but throughout the 
middle ages the papacy never ceased to derive almost incalculable 
political md financial advantages from the agitation produced by 
the preachers and the crusading expeditions 

As for the reformation which under Urban II and his imme 
diate successors was aimed not only at the episcopate but also 
at the cipitulary bodies and monastic clergy it too could but 
tend to a considerable extension of the authority of the successors 
of St Peter for it struck an irremediable blow at the ancient 
Christian hiciarch> Ihe fiist manifest result of the change was 
the weakening of the metropolitans The visible symptom of this 
decadence of the archiepiscopal power was the growing frequency 
during the Hildebrandme conflict of episcopal confirmations and 
consecrations made by the popes themselves or their legates 
Piom an active instrument of the religious society the archiepis 
copate degenerated into a purely formal power while the episco 
pate itscii which the smceie reformers wished to liberate and 
purge m order to strengthen it emerged from the crisis sensibly 
wciktnid as well as amelioiated The episcopate while it gamed 
m mtilhgence and morality lost a part of its independence It 
w n raised above feudalism only to be abased before the two direct 
mg forces of the reformation the papac> and the religious orders 

10 phcc itself in a better posture for combating the simomacal | 
and concubiniry prelates the court of Rome had had to multiply i 
exemptions ind accelerate the movement which impelled the I 
monks to make themselves independent of the bishops Even in 
the cities the seats of the episcopal power the reformation encour 
igtd ihe attempts at revolt or autonomy which tended everywhere 
to dimmish that power The cathedral chapters took advantage 
0I this situation to oppose their jurisdiction to that of the bish 
ops md to encroach on their prerogatives When war was de 
chitd on the schism itic prelates the reforming popes supported 
ihe c mens and unconsciously or not helped them to form them 
selves into privileged bodies living their own lives and affecting to 
recogni/e the court of Rome as their only superior authority 

Under Urban 11 s pap icy the formulary of the papal bulls 
■began to crystallize and the letters amassed m the papal offices 
were differentiated clearly into great and little bulls according 
to the ir style arrangement and signs of validation Under Paschal 

11 the fvpe of the leaden seal affixed to the bulls (representing 
the heads of the apostles Peter and Paul) was fixed and the use of 
Romm mmmcule finally substituted for that of the Lombard 
script 

2 HomoiiTO II TO cmmrim m (1124-1198) 

After the reformation and the crusade the papal monarchy 
esasted and the next step was to consolidate and extend it This 
task fell lo the popes of the i ih century Two of them m par 
iicular«-4he two who had the longest reigns— vrs Innocent II 
and Alexander HI achieved the widest extension of the power 
entrusted to them and m many respects their pontificates may 
be regarded as a preparation for and adumbration of the pontifi 
cate of Innocent III This penod however is characterised not 
only by the thoroughgoing development of the authority of the 
Holy See^ but also by the severe struggle the popes had to sus 
lam against the hostile forces that were opposed to their con 
qu^ts or to the merp exercise 0 ! what they regarded as their n#t 
JPapany m 4 tiie Oetomtt the secmlax 

eontet ijHmtany and its imperiahst leadera worn mvambly 
^ panijjpal obstacle Until the accession of Adrian IV ^ how 


even, of unbroken peace ana alliance with the Germanic powti 
Under Honorms II (1124-30) the empire reprcbented by 
Lothair III of Supplinburg yielded to the papacy and Lothair 
who was elected by the clergy and protected by the legates begged 
the pope to confirm his election Before his coronation he hid 
renounced the right so jealously o’uarded by Henry V of assist 
mg in the election of bishops and abbots and he even undeitooL 
to refrain from exacting homage from the prelates and to content 
himself with fealty This undertaking howeeer did not prevent 
him from bringing ail his influence to bear upon the eeclesiaslK ai 
nominations When the schism of ii^o broke out he endeavoimd 
to procure the cancellation of the clauses of the Concordat ot 
Worms and to recover lay investiture by wa> of compensation 
for the support he had given to Innocent II one of the competing 
popes This scheme however was frustrated b> the iirmntss of 
Innocent and St Bernard and Lothair had to resign himself to 
the zealous conservation of the privileges grinted to the Empire 
by the terms of the concordat The ardoui he bad displiyed m 
securing the recognition of Innocent and defending him igainst his 
enemies particularly the anti pope \nacktus and the kingdom ol 
the Two Sicilies nvolved him in a course which w is not precisd> 
favourable to the imperial rights Innocent II (ii*)0-4^) was 
the virtual master of this monarch whose championship of the 
papacy brought not the smallest advantage not even that of being 
crowned emperor with the habitual ceiemonnl at the pi lie ton 
secrated by tradition It may even be maintained th it his ele\ i 
tion was due solely to his personal claims This wis 1 \i(tor> foi 
Rome and it was repeated in the case of the iirsl Hohuist lufen 
Conrad III who owed his elevation (iioS) mainly to the pnnits 
of the Church and the legate of Innocent II by whom he was 
crowned He also had to submit to the cons< quences of his oiigin 
on the occasion of a double election not foreseen by thi Concord it 
of Worms when he was forced to admit the neccssit> of ippc li 
to Rome and to acknowledge the supremacy of the pipi! decision 
The situation changed m 115 undei Eugcraus HI 
when Frederick Barbarossa was elected German king i!i notihtd 
his election to the pope but did not seek the popt s ippro^ il 
None the less Eugemus III felicitated the new soverngn on bis 
election and even signed the treaty of ( onstance with him 
(1153) The pope had need of Frederick to dtiend him igimst 
the revolted Romans and to help him to rcco\cr hi tcnipoi d 
power which had been gravely compiomi ed Aiustisius IV 
(1^3:53-54) pursued the same policy and summoned the German 
to Rome (1154) Frederick however was determined to keep 
the seat of the empire for himself to dispute Italy with the popt 
and to oppose the divine right of kings to the divine right of 
priests When he had taken Lombardy (1158) and had hid the 
principles of the imperial supremacy proclaimed by his jurists 
at the diet of Roncaglia the court of Rome realized that w ir w is 
inevitable and two energetic popes Adrian IV ( 1x54-59) 
Alexander III (1159-81) resolutely sustained the struggle Ik 
: latter for nearly twenty years Victims of the communal chims 
at Rome they constituted themselves the champions of similar 
claims in northern Italy and their alliance with the I ombard 
communes ultimately led to success In his duel with Barbarossa 
Alexander III one of the greatest of mediaeval popes displayed 
extraordinary courage address and perseverance Yet we must 
not exaggerate the importance of the act by which Baibarossa 
kneeling before his conqueror recognized the spmtual suprem 
acy of the Holy See and swore fidelity and respect to it In 
its final form the trace of Venice was not only not unfavourable 
secularly to the Empire, but even granted it extensive advantages 
Other Connects — ^Xhis great triumph was not the only 
success gamed by Alexander III over lay sovereips The con 
flict of the priesthood with the kingdoms and nations that were 
tending to aggrandize themselves by transcending the religious 
limits of the mediaeval theocracy took place m another theatre 
The affair of Tbonms Becte (f u ) involved the pat»cy m a 
quarrel with the powerful mmarchy of the Angevms 
^ r^entative Henry IJ master df and Of hulf of 

France Alexamder^s diploraatif sbt «id ^ 

forced by the Capetwi alloke and ^ ol 



II 4-3: 1 QS] 


PAPACY 


201 


caused by the murder of Becket enabled him to force the despotic 
Henry to yield and even to do penance at the tomb of the martyr 

Unfortunately for the papacy the succes ors of Alexander III 
lacl ed vigour and their pontificates were too brief to allow them 
to pursue a strong policy against the Geimanic imperialism 
Ne\er were ^he leaders of the Church in such jeopardy as during 
the reign of Barbarossa s son Henry VI This vigorous despot 
whose ambitions were not all chimerical had succeeded where his 
predecessors includin Frederick had failed His marriage with 
the heiress of the old Norman kings had made him master of 
Sicily and the duchy of Apulia and Calabria and he succeeded in 
conquering’ and retaining almost all the remainder of the peninsula 

The Norman kin<^dom which had conquered Sicily and south 
ern Italy at the end of the iith century was almost as grave a 
source of anxiety to the popes of this period Not only was its 
very existence an obstacle to the spread of their temporal power 
in the peninsula but it frequently acted m concert with the pope s 
enemies and thwarted the papal policy The attempts of Honorius 

II (1128) and Innocent II (1139) to wrest Apulia and Calabria 
from King Roger II and Adrian IV s war with William I 
^1156) were one and ail unsuccessful and the papacy had to 
content itself with the vassalage and tribute of the Normans and 
allowed them to organize the ecclesiastical government of their 
domains in their own fashion to limit the right of appeal to 
Rome and to curtail the power of the Roman legates At this i 
period moreover the Norman question was intimately con 
nected with the Eastern question The Norman adventurers in 
possession of Palermo and Naples perpetually tended to look for 
their aggrandizement to the Byzantine empire In the interests 
of their temporal dominion the 12th century popes could not 
suffar an Itahan power to dominate on the other side of the 
Adriatic and mstal itself at Constantinople This contingency 
explains the vacillating’ and lUoo-icai character of the papal 
diplomacy with regard to the Byzantine problem and tnter aka 
the opposition of Eugenius III m 1150 to Roger II s projected 
crusade directed towards the conquest of the Greek state 

As regards its temporal aims on Italy the most inconvenient 
and tenacious if not the most dangerous adversary of the 12th 
century papacy was the Roman commune Since the middle of 
the 12th century the party of municipal autonomy and indeed 
the whole of the European middle classes who wished to shake 
off the feudal yoke and secure independence had been ranged 
against the successor of St Peter The first symptoms of resist 
ance were exhibited under Innocent II (1142) who was unable 
to stem the growing revolution or prevent the establishment of 
a Roman senate sitting m the Capitol The strength of classical 
remirascence and the instinct of hberty were reinforced by the 
support given to communal aspirations by the popular agitator 
and dangerous tribune Arnold of Brescia {qv) whose theories 
arrived at an opportune moment to encourage the revolted com 
mons He denied the power of clerks to possess fiefs and allowed 
them only religious authority and tithes The successors of Inno 
cent II were even less successful in maintaining their supremacy 
m Rome Lucius II when called upon to renounce all his 
regahan rights fell mortally wounded m an attempt to drive the 
autonomists by force from the Capitol (1145) Under Eugemus 

III the Romans sacked and destroyed the houses of the clerks 
and cardinals besieged St Peter s and the Lateran and massacred 
the pilgrims The pope was forced to fiy with the Sacred 
College to escape the necessity of recognizing the commune 
and thus left the field free to Arnold of Brescia (1145) On his 
return to Rome Eugemus had to treat with his rebel subjects 
and to acknowledge the senate they had elected and he was 
unable to procure the expulsion of the agitator The more 
energetic Adrian IV refused to truckle to the mumcipahty placed 
it under an interdict (riss) and allied himself with Fredenck 
Barbarossa to qu^ll an insurrection which respected the rights 
of emperors no more than the rights of popes From the modient 
that Arnold of Brescia Absorbed m his chimerical project of 
reviving the anaent Roman republic disregarded the impeoal 
power and neglected tbi shelter himself betend the German in 
Insi conflict with the pneathood^ his faflum isas eeirtam tael life 


fate foredoomed He was hanged and burned probably m pur 
suance of the secret agreement between the pope and the emperor 
and Adrian IV was reconciled with the Romans (1156) The 
commune however subsisted and was on several occasions strong 
enough to eject the masters who were distasteful to it Unfor 
tunately for Alexander III the Roman question was complicated 
during his pontificate with the desperate struggle with the empire 
The populace of the Tiber welcomed and expelled him with equal 
enthusiasm and when his body was brought back from exile the 
mob went before the cortege and threw mud and stones upon the 
funeral litter All obeyed the pontiff of Rome — save Rome itself 
Lucius III who was pope for four years (1181-1185) remained 
in Rome four months while Urban III and Gregory VIII never 
entered the city At length the two paries grew weary of this 
state of revolution and a regime of conciliation the fruit of 
mutual concessions was established under Clement III By the 
act of 1188 the fundamental charter of the Roman commune the 
people reco mzed the supremacy of the pope over the senate 
and the town while the pope on his part sanctioned the legal 
existence of the commune and of its government and assemblies 
Development of Centralized Organization — Although 
among other obstacles the popes of the i th century had expen 
enced some difficulty in subduing the inhabitants of the city winch 
was the seat and centre of the Christian world their monarchy 
did not cease to gain in authority solidity and prestige and the 
work of centralization which was gradually making them mas 
ters of the whole ecclesiastical organism was accomplished 
steadily and without serious interruption If Rome expelled them 
they always found a sure refuge in France where Alexander 
III carried on his government for several years and the 
whole of Europe acknowledged their immense power Under 
Hononus II the custom prevailed of substituting legates a latei e 
simple priests or deacons of the Curia for the regional y dele 
gates who had grown too independent and that excellent instru 
ment of rule the Roman legate earned the papal will into the 
remotest courts of Europe The episcopate and the gieat monastic 
prelacies continued to lose their independence as was shown by 
Honorius II deputing a cardinal to Monte Cassmo to elect an 
abbot of his choosing The progress of the Roman power was 
especially manifested under Innocent II who had triumphed over 
the schism and was supported by the empire and by Bernard of 
Clairvaux the first moral authority of his time 
At the second Lateran Council (1x39) Innocent II declared 
to the bishops that he was the absolute master of Christendom 
Ye know he said that Rome is the capital of the world that 
ye hold your dignities of the Roman pontiff as a vassal holds his 
fiefs of his sovereign and that ye cannot retain them without 
I his assent Under Eugemus III the papal absolutism gre’s^ 
weaker and the cardinals are once said to have addressed to the 
pope this astounding protest Thou must know that it is by 
us thou hast been raised to the supreme dignity We are the 
hinges (cardmes) upon which the universal Church rests and 
moves It is through us that from a private person thou hast 
become the father of all Christians It is then no longer 
to thyself but rather to us that thou belongest henceforth Thou 
must not sacnfice to private and recent friendships the traditional 
affections of the papacy Perforce thou must consult before 
everything the general interest of Christendom and must con 
sider it an obligation of thine office to respect the opinions of the 
highest dignitaries of the court of Rome^ Under Alexander 
III however the papacy became more powerful than ever 
The recently created royalties sought from the papacy the 
conservation of their titles and the benediction of their crowns 
and placed themselves voluntarily m its vassalage The practice 
of the nomination of bishops by the Curia and of papal recom 
mendation to prebends and benefices of every kmd grew daily 
more general, and the number of appeals to Rome and exemptions 
granted to abbeys and even to simple churches increased con 
tinually Tljie third Lateran Council (1:179) was a triumph fd? 
the leader 01 the Church that council wise and df^ent meas 
tres| were taken agtai^ dhe* abuses that discredited the priest 
hood, but the pttnapte of app#W and and the ques-^ 
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tion of the increasing abuse of the power wielded by the Roman 
legates remained untouched The treatise on canon law known 
as the Decretum Giattam which was compiled towards the mid 
die of the I2tli century propagated doctrines in favour of the 
power of the Holy See established the superiority of the popes 
over the councils and gave legal force to their decretals 

It was by its constant reliance on monachism that the papacy 
of he I th century had attained this result and the popes of that 
period were especially fortunate in having for their champion the 
monk St Bernard whose admirable qualities enabled him to 
dominate public opinion St Bernard completed the reformation 
combated heiesy and by his immense moral ascendancy gained 
\ictories by which Rome benefited As instances of his more 
direct services he put an end to the schism of 1130 and attached 
Italy and the world to the side of Innocent II 

Resistance to Papal Power — At the moment when the 
papacy thus attained omnipotence s3nnptoms of discontent 
ind opposition arose The bishops resisted centralization Arch 
bishop Hiidebert of Tours protested to Honorius II against the 
appeals to Rome while others complained of the exactions of 
the legates or like John of Salisbury animadverted upon the 
excessive poweis of the bureaucracy at the Lateran In the 
councils strange speeches were heard from the mouths of laymen 
who were beginning to carry to extreme lengths the spirit of 
independence with regard to Rome When a question arose at 
Toulouse in 1160 as to the best means of settling the papal 
schism this audacious statement was made before the kings of 
France and England That the best course was to side with I 
neither of the two popes that the apostolic see had been ever a I 
burden to the pnnees that advantage must be taken of the schism i 
to throw off the yoke and that while awaiting the death of one 
of the competitors the authority of the bishops was sufficient m 
Fiance and Fngland alike for the government of the churches 
The ecclesiastics themsehes however were the first to denounce 
the abuces it Rome In common with all enlightened opimon 
St Btrnaid complained bitter!} of the excessive multiplication 
of exemptions of the exaggerated extension of appeals to Rome 
of the luxur} of tht Roman court of the venality of the cardinals 
and of the injury done to the traditional hierarchy by the very 
extent of the papal power which was calculated to turn the 
strongest head In St Bernards treatise De constderattone, 
addressed to I ope Eugenms III the papacy receives as many 
reprimmds ind attacks as it does maiks of affection and friendly 
counsel I do not find he said that St Peter ever appeared 
m public lo ided with gold and jewels clad m silk mounted on a 
white mule suriounded by soldiers and followed by a brilliant 
mlmm In the glitter that environs thee rather wouldst thou be 
Tak 11 for the successor of Constantine than for the successor of 
Peter 

Rome however had greater dangers to cope with than the 
indignant reproofs of her friends the monks and tbfe opposition 
of the bishops who were displeased at the spectacle of their 
authority waning day by day It was at this period that the 
Catholic edifice of the middle ages began to be shaken by the 
boldness of philosophical speculation as applied to theological 
studies and also by the growth of heresy Hitherto more tolerant 
of heresy than the local authorities the papacy now felt compelled 
to take defensive measures against it and especially against 
Albigensmmsm which had made great strides in the south of 
France since the middle of the 12th century Innocent II 
Eugenms III and Alexander III excommunicated the sectanes 
of Languedoc and their abettors Alexander even sending armed 
missions to hunt them down and punish them But the preaching 
of the papal legates even when supported by military demon 
strations had no effect and the Albigensmn question together 
with other questions vita! for the future of the papacy remained 
unsettled and more formidable than ever when Innocent III was 
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Hhder the pontificates of Innocent IH CirgS-'iaifi) and Ins 
ftv# succaBOicf tte Roman monarchy seemed to have 


reached the pmnacle of its moral prestige leligious authorit} and 
temporal power and this development was due in great measure to 
Innocent III himself Innocent was an eminent jurist and canon 
1st and never ceased to use his immense power in the service of 
the law Indeed a great part of his life was passed in hearing 
pleadings and pronouncing judgments and few sovereigns have 
ever worked so industriously or shown such solicitude for the im 
partial exercise of their judicial functions It is difficult to com 
prebend Innocents extraordinary activity Over and above the 
weight of political affairs he bore resolutely for 18 years the oxer 
whelming burden of the presidency of a tribunal before which the 
whole of Europe came to plead To him also in his c ipacity of 
theologian the whole of Europe submitted every obscuie delicate 
or controverted question whether legal problem or case of con 
science This undoubtedly was the part of his task th it Innocent 
preferred and it was to this as well as to his much overrated moral 
and theological treatises that he owed his enormous contemporary 
prestige As a statesman he certainly committed gnvc fiuits— 
through excess of diplomatic subtlety lack of forethought md 
sometimes even through ingenuousness but it must with justice 
be admitted that m spite of his reputation for pugnieity and 
obstinacy he never failed either by temperament or on principle 
to exhaust every peaceful expedient in settling questions He was 
averse from violence and never resorted to bellicose acts or to 
the employment of force save in the last extremity If his policy 
miscarried in several quarters it was eminently successful m 
others and if we consider the sum of his efforts to ichie\ e the 
pro ramme of the mediaeval papacy it cannot be denied that the 
extent of his rule and the profound influence he exerted on Ins 
times entitle him to be regarded as the most perfect type of 
mediaeval pope and one of the most powerful figures m history 
A superficial glance at Innocents correspondence is sufficient 
to convince us that he was pre eminent 1} conitined foi the 
reformation and moral welfare of the Church and w is iinmated 
by the best intentions for the re establishment in the tech snstic il 
body of order peice and respect for the hierarchy This was 
one of the principal objects of his activity and this import ml side 
of his work received decisive sanction by the promulgation of the 
decrees of the fourth Lateran Council (i 15) At this council 
almost ail the questions at issue related to reform and mm} give 
evidence of great breadth of mind is well as of 1 very irutc sense 
of contemporary necessities Innocents letters however not 
only reveal that superior wisdom which can take into account 
practical needs and relax severity of principle at the right 
moment as well as that spirit of tolerance and equity which is 
opposed to the excess of zeal and intellectual narrowness of 
subordinates but they also prove that in the intcmal govern 
ment of the Church he was bent on gathering into his hands 
all the motive threads and that he stretched the ibsolutist 
tradition to its furthest limits intervening in the most trifling 
acts in the hves of the clergy and regarding it as an obligation 
of his office to act and think for all The heretic peril which 
increased during his pontificate forced him to take decisive 
measures against the Albigenses m the south of 1 ranee but 
before proscribing them he spent ten years (1x98-1 08) m 
endeavouring to convert the misbelievers and history should not 
forget the pacific character of these early efforts It was because 
they did not succeed that necessity and the violence of human 
passions subsequently forced him into a course of action which 
he had not chosen and which led him further than he wished to 
go When he was compelled to decree the Albigensian crusade he 
endeavoured more than once to discontinue the work which had 
become perverted and to curb the crusading ardour of Simon de 
Montfort Failing in his attempt to mamtam the religious char 
acter of the crusade he wished to prevent it from ending secularly 
m its extreme consequence and logical outcome 
Papal Impetialism twdex Innocent IH-p— It was fmr 
ticularly m the definitive constitution of the temporal mi political 
power of the papacy in the extensidh of what may be called 
Roman impenahsm that chance favoured hi$ efforts and enabled 
him to pursue his conquests farthest Tins mapwiJism was W 
doubtedly of a special Mture it |ested on m$ml authority mi 
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political and financial power rather than on material and mihtary 
strength But it is no less certain that Innocent attempted to 
subject the kings of Europe by making them his tributaries and 
vassals He wished to acquire the mastery of souls by unifying 
the faith and centralizing the priesthood but he also aspired to 
possess temporal supremacy if not as direct owner at least as 
suzerain over all the national crowns and thus to reahze the 
idea with which he was penetrated and which he himself expressed 
clearly He wished to be at once pope and emperor leader of 
religion and universal sovereign And in fact he exercised or 
claimed suzerain nghts together with the political and pecuniary 
advantages accruing over the greater number of the lay sover 
ei ns of his time He was more or less effectively the supreme 
temporal chief of the kingdom of Sicily and Naples Sardinia 
the states of the Iberian pemnsula (Castile Leon Navarre and 
Portugal) Aragon (which under Peter II was the type of vassal 
and tributary kingdom of the Roman power) the Scandinavian 
states the kingdom of Hungary the Slav states of Bohemia 
Poland Servia Bosnia and Bulgaria and the Christian states 
founded in S3n:ia by the crusaders of the 12th century The sue 
cess of Roman imperiahsm was particularly remarkable in Eng 
land where Innocent was confronted by one of the principal 
potentates of the West by the heir of the power that had been 
founded by two statesmen of the first rank William the Conqueror 
and Henry II In Richard I and John he had exceptionally au 
thoritative adversaries but after one of the fiercest wars ever 
waged by the civil power against the Church Innocent at length 
gamed over John the most complete victory that has ever been 
won by a rehgious potentate over a temporal sovereign and con 
strained him to make complete submission In 1213 the pope be 
cams not only the nominal suzerain but de facto and de ]ure the 
veritable sovereign of England and dunng the last years of John 
and the first years of Henry III he governed England effectively 
by his legates 

The papacy however encountered serious obstacles at first at 
the very centre of the papal empire at Rome where the pope 
had to contend with the party of communal autonomy for ten 
years before being able to secure the mastery at Rome His im 
mense authority narrowly escaped destruction but a stone s throw 
from the Lateran palace but the victoiy finally rested with him 
since the Roman people could not dispense with the Roman 
Church to which it owed its existence Reared in the nurture of 
the pope the populace of the Tiber renounced its stormy hberty 
in 1209 and accepted the peace and order that a beneficent mas 
ter gave but when Innocent attempted to extend to the whole 
of Italy the regime of paternal subjection that had been so sue 
cessful at Rome the dif&culties of the enterprise surpassed the 
powers even of a leader of religion As guardian of Henry 
VI s son Fredenck Innocent was for some time able to conduct 
the government of the kingdom of the Two Sicihes but he was 
entirely unable either by diplomacy or force of arms to make 
Italian umty redound to the exclusive benefit of the Holy See 
Nor was his failure due to lack of activity or energy but rather 
to the insuperable obstacles in his path — ^the physical configura 
tion of Italy and above all the invincible repugnance of the 
Italian municipalities 

As far as the Empire was concerned chance at first favoured 
Innocent For ten years a Germany weakened and divided by 
the rivalry of Phihp of Swabia and Otto of Brunswick left his 
hands free to act m Italy and his pontificate marks a pewod 
of comparative quiet in the ardent conflict between pope and 
emperor which continued throughout the middle ages Not until 
1210 when Otto of Brunswick turned against the pope to whom 
he owed his crown was Innocent compelled to open hostihties 
and the struggle ended in a victory for the Curia Fredenck II 
the new emperor created by Innocent began by handing over his 
country to Rome and sacrificing the rights of the empire to the 
union of the two great authorities of the Chnstian world In his 
deahngs with Fredenck innocent experienced grievous vicissi 
tudes and disappointments but finally became master of the 
situation 0 «e nation only — the France of Philip Augustus — was 
able to remain outside the R^man vassalage 
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Fmally Innocent III was more fortunate than his predecessors 
and if he did not succeed in carrying out his projected crusade 
and recovering the Holy Places he at least benefited by the 
Franco Venetian expedition of 1202 Europe refused to take any 
direct action against the Mushm but Latin feudalism as 
sembled at Venice diverted the crusade by an act of formal dis 
obedience marched on Constantinople seized the Greek empire 
and founded a Latin empire in its place and Innocent had to 
accept the fatt accompli Though condemning it on principle he 
turned it to the interests of the Roman Church as well as of the 
universal Church With joy and pride he welcomed the Byzantine 
East into the circle of vassal peoples and kingdoms of Rome bound 
politically to the see of St Peter and with the same emotions 
beheld the patriarchate of Constantinople at last recognize Roman 
supremacy But from this enormous increase of territory and 
influence arose a whole senes of new and difficult problems The 
court of Rome had to substitute for the old Greek hierarchy a 
hierarchy of Latin bishops to force the remaining Greek clergy 
to practise the beliefs and rites of the Roman religion and bow to 
the supremacy of the pope to maintain in the Greco Latin 
Eastern Church the necessary order morality and subordination 
to defend it against the greed and violence of the nobles and 
barons who had founded the Latin Empire and to compel the 
leaders of the new empire to submit to the apostohe power and 
execute its commands In his endeavours to carry out the whole 
of this programme Innocent III met with insuperable obstacles 
and many disappointments On the one hand the Greeks were 
unwilling to abandon their religion and national cult and scarcely 
recognized the ecclesiastical supremacy of the papacy On the 
other hand the upstart Latin emperors far from proving submis 
sive and humble tools assumed with the purple the habits and 
pretensions of the sovereigns they had dispossessed Nevertheless 
Innocent left his successors a much vaster and more stable political 
dominion than that which he had received from his predecessors 
since it comprised both East and West and his five immediate 
successors were able to preserve this ascendancy They even 
extended the hmits of Roman imperialism by converting the 
pagans of the Baltic to Christianity and further reinforced the 
work of ecclesiastical centralization by enlisting in their service 
a force which had recently come into existence and was rapidly 
becoming popular — ^the mendicant orders and notably the Domin 
leans and Franciscans The Roman power was also increased by 
the formation of the universities — ^privileged corporations of mas 
ters and students which escaped the local power of the bishop 
and his chancellor only to place themselves under the direction 
and supervision of the Holy See Mistress of the entire Chris 
tian organism Rome thus gained control of international educa 
tion and the mendicant monks who formed her devoted militlST 
lost no time in monopolizing the professorial chairs Although 
the ecclesiastical monarchy continued to gam strength the sue 
cessors of Innocent III made less use than he of their immense 
power Under Gregory IX (122 7-1 241) and Innocent IV (12 43- 
1254) the conflict between the priesthood and the Empire was 
revived by the enigmatic Frederick II the polyglot and lettered 
emperor the friend of Saracens the despot who in youth styled 
king of priests in later years personified ideas that were di 
rectly opposed to the mediaeval theocracy and the struggle lasted 
nearly 30 years The Hohenstaufen succumbed to it and the 
papacy itself received a terrible shock which shook its vast empire 
to the foundations 

Nevertheless the first half of the 13th century may be regarded 
as the grand epoch of mediaeval papal history Supreme m 
Europe the papacy gathered into a body of doctrine the decisions 
given m virtue of its enormous de facto power and promulgated 
Its collected decrees and oracula to form the immutable law of 
the Christian world Innocent III Honorms III and Gregory 
IX employed their jurists to collect the most important of their 
ruhngs and Gregorys decrees became the definitive repository 
of the canon law Besides making laws for the Chnstendom of 
present and the future these popes employed themsel^s in giving 
a more regular form to their principal administrative organ tht 
offices of the Cuna Tfie developmenil ol the Roman chancery 
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IS also a characienstic sign of the evolution that was taking place 

4 URBAN IV TO BENEDICT XI (1261-1305) 

This period compri es pontificates all short (three or 
four >ears at the most and some only a few months) with the 
exception of that of Boniface VIII who vias pope for nine years 
This accidental fact constitutes a prime difference in favour of the 
precedin'^ period n \\hich there were only five pontiffs during 
Tie first 60 >ears of the 13th century 

Iflflueiice of France — ^Although there was no theoretical 
iLstiictioii to the tempon’ supremacy and religious power of 
the papaev ccriiin historical facts of great importance contributed 
to the fatal diminution of their extent The first of these was 
the prepoiidc ance of the French monaichy and nation in Europe 
Founded by the conquests of Philip Au ustus and Louis VIII 
and It itimated and extended by the policy and moral influence 
of the crowned saint Louis IX the French monarchy enjoyed un 
disputed supremac> at the end of the i^th century and the begin 
ning of the iqih and this hegemony of France was manifested 
not only b} the extension of the direct power exercised by the 

I ruich kings over all the neighbouring nationalities but al 0 by 
he establishment of Capetian dynasties m the kingdom of the I 
TvvO Sicilies and in Ilungiry From this time the sovereign of 
Rome like other so\ereigns had to submit to French influence 
But whereas the pope was sometimts compelled to become the 
instrument of the policy ot the 1 mgs of France or the adventurers 
of their rice he was often able to utilize this new and pervading 
force for the reah ation of his own designs although he en 
dca\omed irom time to time but without enduring success to 
shake off the overwhelming >oke of the French 

It was the Frenchman Urban IV (i 61-1 64) who called 
Uiailes of Anjou into Italy to combat the last heirs of Frederick 

II and thus pi\£d the w iv for the establishment of the Angevin 
d>nisty on the thione of Naples Under Clement IV (i 6:)*- 
I 6h) an agreement was concluded by which Sicily was handed 
o\cr to the brothci ol St Louis and the victories of Benevento 
{i 66) ind laglnco//o (i 6/) assured the triumph of the Guelph 
party and enibied the Angevins to plant themselves definitely on 
Neapolitan soil CoBiidins tragic and incMtable end closed the 
hst act of the sceuhr struggle between the Holy See and the 
tmpire Haunted by the recollection of that formidable conflict 
me! lulled m the security of the Great Interregnum which was to 
render Gemuny long powerless the papacy thought merely of 
the support that f r uice could give and paid no heed to the dangers 
threatened by the extension of Charles of Anjou s monarchy in 
central and northern Italy The \isconti Gregory X (i 71- 
r 6) m ide an itiempt to bring about a reaction against the ten 
t my which hid inlluented his two immediate predecessors He 
placed himself outside the theatre of Fiench influence and occu 
pitd himself solely with the task of giving to the papal monarchy 
that character of universality md pohlicai superiority which had 
made the great nes of an Alexander III or an Innocent III He 
opposed the aggrandizing projects of the Angevms intervened m 
Germany with a view to terminating the Great Interregnum and 
sought a necessary counterpoise to Capetian predominance m an 
alli mce with Rudolph of Habsburg who had become an emperor 
without imperiilmg the papacy The Orsim Nicholas III pursued 
the same policy with regard to the independence and greatness of 
the Roman See but died too soon for the cause he upheld and at 
his death m i So the inevitable current revived with overpower 
ing force His successor Martin IV (1281-1285) a prelate of 
Champagne brother ol several councillors of the king of France 
prebmdary at Routa and Tours and one of the most zealous 
sa favour of the canonization of Louis IX , ascended the papal 
throne under the auspices of Charles of Anjou and undertook the 
government of the Church with the sole intention of furthering 
m every way the mterests of the country of his birth A French 

before everything^ he abased the papal power to such an 
as to excite the mdigmtion of ins contemporaries often 
si^ffchly ritedmating it to the exigencies of the domestic and 
ipohty of the at Naples and the reigning house 

^ lit h« W from carrying opt tins poh<y ^ 


an unforeseen blow the Sicilian Vespers (March i S ) an event 
important both m itself and in its results B> rejecting the C ipt 
tian sovereign that Rome wished to thrust upon it to dclncr it 
from the dynasty of Aragon the little island ot Suii> aiicsted 
the progress of French imperialism luiiicd the a isi projtcts oi 
Charles of Anjou and liberated the pipxcy m its o\\ 1 di |itt 
from a subjection that perverted and shook its power Honorius 
IV (i 85-1287) and Nicholas IV (i Ss-i 9 ) weit iblc to ut 
with greater di nity and independence thai tliiir picdtce sois 
Though remamin<^ lea ued with the An c\ins in southei 1 If ih 
they dared to look to Germany and Rudolph of Hihsbing to htlp 
them m their efforts to add to the pipd dominion i p irt ot noTh 
ern Italy and in particular Tuscany I ut thiy still coniinutd 
to desire the restoration of the Angcem d}nisl} in Suii} nid to 
assist the desi ns of France on Aragon l> pu Khing i crtisuk 
against the masters of Barcelona and I iltnuo ihc hopes of thi 
Curia were frustrated by the resistant e of the \iigomst uid 
Sicilians and Charles of Valois to whom the Cum t\cmiuli} 
destined the crown of Aragon had to h sign it fot thd ot 1 on 
stantinople which he also failed to secure 

Subjection to Fiance — Boniface Mil (i ) \l o U 

the beginning of his pontificate bad >iildtd to iht lunuit mcl 
like his predecessors adapted his cxttnnl poinc to the pit 
tensions and interests of the great C ipttun boost \^luth lilt 
all his predecessors he at fiist countenanced In sput of lus 
instincts for dominion and the ardom of Ins UiuiHiumnt In 
made no attempt to shake off the Trent h > )kt mt! tin! not tktifk 
on hostilities with France until Philip the I ni ind his kgisSs 
attempted to change the character of the kmgslup niiphi i/ul if 
lay tendencies and exerted themsehes to gnfit> Iht ck in tor 
political and financial independence which \ms shintl In the 
French nation and manv other Europe m peopk Ihc w n which 
ensued between the pope and the king of 1 niut tndtti m the 
complete defeat of the papacy whith w is ifduui! to iiiipoftnct 
(1^03) and thou h the storm ce ised during tin nmnfhs pan 
tificate of Benedict \I the see of Si Pelt r n cow rt d in itln r fis 
normal equihbnum nor its tnditional eh ir uti r I ht u c i sum of 
the first Avignon pope Clement V mirks the iini! ul itcUon of 
the papal power to the Capetun goeernnunf the iiu vil ihh rc u!l 
of the European situation eieatcd m ihc pmalmc tinitin 
In other respects the papacy oi this period found Use II ni i Miy 
inferior situation to tbit which it hid ociiipnd untlii Innocent 
III and the popes of the first half of tht lUh itiilin} Iht J ill 
of the Latin empire and the reiiking of i oiisUiitmopk b\ I hi 
Palacologi freed a greit part of the I isUrn world from tht 
political and religious direction of Rome ind this I at sih 4 ss irily 
engaged the diplomacy of Urban IV and his suite ssors m an cii 
tirely different direction To them the L isttm probit ru pn scniicj 
a less complex aspect There could no longer be my stiioiis 
question of a collective expedition of I urope for thi rum erf 
of the Holy Places The ingenuous faith of a Louis l\ was dont 
capable of giving rise to two crusades orguuzed privately ind 
Without the influence or even the approval of the pope But Iht 
European state of mind no longer lent itseif to such enterprises 
The mam preoccupation of all these popes wis how best to 
repair the injury done to orthodox Europe and to Rome b> the 
destruction of the Latin empire Several of them thouglit of re 
storing the lost empire by force and thus giving a pend int to 
the fourth crusade but the Cuna finally realized the enormous 
: difficulties of such a project and convinced ihim%el¥t% that the 
I only practical solution of the diificulty was to come to an under 
I standing with the Palaeologi and realize pAcditally the long 
dreamed union of the Greek and Latin Churches The m roUa 
tions begun by Urban IV and continued more or less actively by 
his successors were at last concluded m is 74 by Gregory X The 
Council of Lyons proclaimed the umon^ which wm fatincd to ta 
effective for a few years at least and to be prolotteed preciwfiously 
in the midst of unfavourable circumstocfts ifc Gietk md 
^ was opposed to the umon the acqulisceiic® of Ife, Bywn^ 
en^erors was but m ephemeral of iomm 

and the i^ce between the Uim and Gre^ mtM 
soil cotid not endure fm He pincipl 
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was the incompatibility of the popes Byzantine and Itahan 
policies The popes were in favour of Charles of Anjou and his 
d> nasty but Charles was hostile to the union of the two Churches 
since It was his intention to seize the Byzantine empire and sub 
stitute himself for the Palaeologi Almost all the successors of 
Urban IV were compelled to exert their diplomacy ao^amst the 
a®" randizing aims of the man they had themselves installed in 
southern Italy and to protect the Greek emperor with whom 
they were negotiating the religious question On several occasions 
between the years 1271 and i the Angevms of Naples who 
had great influence m Achaea and Albania and were solidly sup 
ported by their allies in the Balkan peninsula nearly carried out 
their project and in 1274 the opposition of Charles of Anjou 
came near to compromising the operations of the council of Lyons 
and ruining the work of Gregory X The papacy however held 
its ground and Nicholas III the worthy continuer of Gregory 
succeeded m preserving the union and triumphing over the Ange 
\in power The Angevms took their revenge under Martin IV 
who was a stanch supporter of the French Three weeks after 
his coronation Martin excommunicated the Greek emperor and 
all his subjects and allied himself with Charles of Anjou and 
the Venetians to compas his downfall In this case too the 
Si ilian Vespers was the rock on which the hopes and pretensions 
of the sovereign of Naples suffered shipwreck After Martins 
death the last popes of the loth century and notably Boniface 
VIII in vain thought to find in another Capetian Charles of 
Valois the man who was to re estabhsh the Latin dominion at 
Byzantium But the East was lost the union of 1274 was quickly 
dissolved and the reconciliation of the two Churches again 
entered into the category of chimeras 
Ijecay — During this period the papal institution considered 
m the development of its inner life already showed signs 
of decadence The diminution of religious faith and sacerdotal 
prestige shook it to its very foundations The growth of the lay 
spirit continued to manifest itself among the burgesses of the 
towns as well as among the feudal princes and sovereigns The 
social factors of communism and nationalism against which In 
nocent III and his successors had stru gled became more power 
ful and more hostile to theocratic domination That a sovereign 
like St Louis should be able to associate himself officially with 
the feudalism of his realm to repress abuses of church juris 
diction that a contemporary of Philip the Fair the lawyer Pierre 
Dubois should dare to sugo’est the secularization of ecclesiastical 
property and the conversion of the clergy into a class of function 
aries paid out of the royal treasury and that Phihp the Fair the 
adversary of Boniface VIII should be able to rely in his conflict 
with the leader of the Church on the popular consent obtained at 
a meeting of the three estates of France — all point to a singular 
demoralization of the sentiments and principles on which were 
based the whole power of the pontiff of Rome and the entire 
organization of mediaeval Catholicism Both by its attitude and 
by its governmental acts the papacy of the later 13th century 
Itself contributed to increase the discredit and disaffection from 
which it suffered Under Urban IV and his successors the great 
moral and religious sovereignty of former times became a purely 
bureaucratic monarchy m which the mam preoccupation of the 
governors appeared to be the financial exploitation of Christen 
dom The continued efforts of the popes to d am Chnstian gold 
to Rome were hmited only by the fiscal pretensions of the lay 
sovereigns and it was this financial nvalry that gave rise to the 
inevitable conflict between Boniface VIII and Phihp the Fair 
By thus devoting itself to material interests the papacy con 
temporary with the last Capetians lost its moral greatness and 
fell m the opimon of the peoples and it did itself no less mjury 
by the abnormal extension of the bounds of its absolutism By 
Its exaggerated methods of centralization the papal monarchy had 
absorbed within itself all the living forces of the religious world 
and suppressed all the liberties m which the Church of old had 
hved The subjection of^fhe secular clergy was complete while 
the episcopate retamed no shadow nf its independence The decree 
of Clement IV (1:266) empowering the pajwcy to ffispose of ail 
vacant bishci|)rics at the courts of Rome merely sanctioned a usa#e 
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that had long been established But the control exercised by the 
Roman Curia over the episcopate had been realized b} many other 
means It was seldom that an episcopal election took place with 
out a division in the chapter m which resided the electoral right 
In such an event the competitors appealed to the Holy See and 
abdicated their right either voluntarily or under coeic on m 
mambus papae while the pope took possession of the vacant see 
Nominations directly made by the court of Rome especially m 
the case of dioceses long vacant became increasingly numerous 
The principle of election by canons was repeatedly violated and 
threatened to disappear and at the end of the 13th century the 
spectacle was common of prelates whether nominated or con 
firmed by the pope entitlmo^ themselves bishops by the grace of 
the Holy See 

The regular clergy who were almost i^holly sheltered from the 
power of the diocesan bishops found themselves even more than 
the secular priesthood in a state of complete dependence on the 
Curia The papacy of this period continually intervened in the 
internal affairs of the monasteries Not only did the monks con 
tinue to seek from the papacy the confirmation of their privileges 
and property but they also referred almost ail their disputes to 
the arbitration of the pope Their elections gave rise to innu 
merable lawsuits which all terminated at the court of Rome and 
m most cases it was the pope himself who designated the monks to 
fill vacant posts in the abbeys Thus the pope became the great 
ecclesiastical elector as well as the universal judge and supreme 
legislator On this extreme concentration of the Christian power 
was employed throughout Europe an army of official agents or 
officious adherents of the Holy See who were animated by an 
irrepressible zeal for the aggrandizement of the papacy These 
officials originally consisted of an obedient and devoted miiitia 
of mendicant friars both Franciscans and Dominicans who took 
their orders from Rome alone and whose efforts the papacy 
stimulated by lavishing exemptions privileges and full sacerdotal 
powers 

The sovereign direction of this enormous monarchy belonged 
to the pope alone who was assisted m important affairs by the 
advice and collaboration of the College of Cardinals who had 
become the sole electors to the papacy Towards the close of 
the 13th century the necessity arose for an express ruling on the 
question of the exercise of this electoral right In 1274 Gregory 
X completing the measures taken by Alexander III m the 12 th 
: century promulgated the celebrated constitution by which the 
i cardinal electors weie shut up m conclave and m the event of 
their not having desimated the new pope within three days were 
constrained to perform their duty by a progressive reduction of 
their food allowance {see Conclave) But at the head of this 
vast body there existed a constant tendencv which was opposed 
to the absorption of all the power by a single and unbridled will 
In the last years of this period fresh signs appeared of a reaction 
that emanated from the Sacred College itself The cardinal 
electors endeavoured to derive from their electoral power a right 
of control over the acts of the pope elect In 1294 and again in 
1303 they laid themselves under an obligation previously to the 
election to subscribe to the pohtical engagements which each 
promised rigorously to observe m the event of his becoming pope 
In general these engagements bore upon the limitation of the num 
her of cardinals the prohibition to nominate new ones without 
previous notification to the Sacred College the sharing between 
the cardinals and the pope of certain revenues specified by a bull 
of Nicholas IV and the obligatory consultation of the consistories 
for the prmcipal acts of the temporal and spiritual government 
It IS conceivable that a pope of Boniface VIII s temperament 
would not submit kindly to any restriction of the discretionary 
power with which he was invested by tradition and he endeav 
cured to make the cardinals dependent on him and even to dispense 
with their services as far as possible only assembling them in 
consistory in cases of extreme necessity This tendency of the 
Sacred College to convert the Roman Church into a constitutmual 
monarchy m which it should itself pky the part 

a sufficiently grave symptom of the progress of the netv spirit 
But throughout the lecdbsiaatital isoagt^^Jiraditional bonds were 
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loosened and anarchy was rife and this at the very moment when 
the enemies of the priesthood ind its leaders redoubled their 
attack In tine the decadence of the papal institution manifested 
Itself m an iriemednble manner when it had accomplished no 
more than the half of its task The o-rowth of national kin doms 
the anti clerical tendencies of the emancipated middle classes the 
competition of lay imperialisms and all the other elements of 
resistance which had been encountered by the papacy m its prog 
ress and had at first tended to shackle it now presented an 
insurmountable barrier The papacy was weakened by its contest 
With these adverse elements and it was throu°^h its failure to 
triumph over them that its dream of European dominion both 
temporal and spiritual entered but very incompletely into the 
field of realities (A Lu ) 

III FROM 1305 TO 1590 

The accession of the Gascon Clement V (1305-1014) marks 
the begmmno^ of a new era m the history of the papacy for this 
pope formerly archbishop of Bordeaux remained in France 
without once crossing the threshold of the Eternal City Clement s 
motive for this resolution was his fear that the independence of 
the ecclesiastical go\ernment might be endangered among the 
frightful dissensions and party conflicts by which Italy was 
then convulsed while at the same time he yielded to the pressure 
exercised on him by the French Ling Philip the Fair In March 
1^09 Clement V transferred his residence to Avignon a town 
winch at that time belonged to the king of Naples but was sur 
rounded by the countship of Venaissin which as early as 1228 
had passed into the possession of the Roman See Clement V 
remained at Avignon till the da> of his death so that with him 
begins the so called Bab> Ionian Exile of the popes Through this 
ind his excessne subservience to Philip the Fair his reign proved 
the reverse of silutary to the Church The popes subservience 
was above all conspicuous m his attitude towards the proceedings 
brought against the order of the Temple which was dissolved by 
the Council of Vienne (u6 Temilars) 

Character of the Avignon Papacy — ^His successor John 
\\n (1^1:6-1334) a nitive of Cihors was elected as the result 
of very stormy negotiations after a two years vacancy of the 
set (131b) Like his pndtetssor he fixed his permanent residence 
at Avignon where he had formerly been bishop But while Clement 
V had contenitd himself with the hospitality of the Dominican 
monastery at Avignon John WII installed himself with great 
state in the episcopal palace h ird by the cathedral The essential 
ftUures of this new epoch m the history of the pipaey beginning 
with the two popes mentioned are intimately connected with this 
lasting bcpantion from the traditional seat of the papacy and 
Italian soil m gtncril a separation which reduced the 
head of the Church to a fatal dependence on the French kings 
Themselves rrenchmem and surrounded by a college of cardinals 
m which the I rcnch element predominated the popes gave to their 
ecclesmstical administration a certain French character till they 
stood m more and more danger of serving purely national in 
lerests in cases where the obligations of their office demanded 
complete impartiality And thus the prestige of the papacy was 
sensibly diminished by the view to which the jealousy of the na 
tions soon gave currency that the supreme dignity of the Church 
was simply a convenient tool for French statecraft The accusa 
lion might not always be supported by facts but it tended to shake 
popular confidence m the head of the universal Church and to 
inspire other countries with the feeling of a national opposition 
to an ecclesiastical regime now entirely Galbcized The conse 
quent loosening of the ties between the individual pr#vmces of the 
Church and the Apostolic See combined with the capricious policy 
of the Court at Avignon which often regarded nothing but per 
sonal and family interests acceleiated the decay of the ecclesiasti 
cal organism and justified the most dismal forebodings for the 
future To crown aU the feud between Church and Empire broke 
with unprecedented violence The most prominent 
ItedefTof *#16 opposition to the papacy whether ecclesmstical or 
pohtical joined forces with the German king Louis of Bavana 
and offer^ hum th«r ^d igaiimt John XXII The clmcal oppo 


sition was led by the very popular and influential Minorites who 
were at that time engaged in a remarkably bitter con roversy with 
the pope as to the practical interpretation of the idea of evangeli 
cal poverty Their influence can be clearly traced in the appeal 
to a general council issued by Louis m 13 4 at Sachsenhausen 
near Frankfurt on the Mam This document which confused the 
political problem with the theolo ical was bound to envenom the 
quarrel between emperor and pope beyond all remedy Side bv 
side with the Minorites the spokesmen of the specifically political 
opposition to the papacy were the Parisian professors Marsilius 
of Padua and John of Jandun the composers of the Defender of 
the Peace {defensor pacts) In conjunction with the Minorites 
and the Ghibellmes of Italy Marsilius succeeded in enticm 
Louis to the fateful expedition to Rome and the revolutionary 
actions of 1328 The conferring of the imperial crown by the 
Roman populace the deposition of the pope by the same body 
and the election of an anti pope m the person of the Minorite 
Pietro da Corvara translated into acts the doctrines of the 
defensor pacts The struggle which still further aggravated the 
dependence of the pope on France was wa ed on both sides with 
the utmost bitterness and the end was not 111 sight when John 
\XII died full of years on Dec 4 I034 
Even the following pope Benedict XII (i^^4-i^4 ) a man 
of the strictest morality failed in spite of his mild and pacific 
disposition to adjust the conflict with Louis of Bavaria and the 
eccentric Fraticeili King Philip VI and the caidinals of the 
French party worked energetically against the projected peace 
with Louis and Benedict was not endowed with sufficient 
strength of will to carry through his designs m the teeth of their 
opposition 

His efforts in the direction of reform moreo\ tr deserve recog 
mtion In Avignon he began to erect himself a suitable residence 
which with considerable additions by later popes developed into 
the celebrated papal castle of Avwnon 
Benedict XII was also succeeded in 134 b> a Frenchman 
from the south Pierre Roger de Beaufort who was born in the 
castle of Maumont in the diocese of Limoges He assumed the 
title of Clement VI ( 1342-1 35 ) In contrast with his peace 
loving predecessor and m accordance with his own more ener 
getic cWacter he pursued with decision and success the tradi 
tions of John XXII 111 his dealings with Louis of Bavana With 
great dexterity he turned the feud between the houses oi I uxem 
burg and Wittelsbach to the destruction of Louis and the death 
struggle between the two seemed about to break out when Louis 
met his untimely end To all appearances the victory of the 
papacy was decisive but it was a Pyrrhic victory as events were 
qmckl> to prove In Rome there ensued during the pontificate of 
Clement the revolutions of the visionary Cola di Rienzi {qv) 
who restored the old republic though not for long By his pur 
chase of Avignon and the creation of numerous French cardinals 
the pope consolidated the close connection of the Roman Church 
with France but the interests of that church suffered severely 
through the riches and patronage which Clement lavished on 
his relatives and through the princely luxury of his court 
It was fortunate for the Church that Clement VI was followed 
by a man of an entirely different temperament— Innocent VI 
(1352-1362) This strict and upright pope appeirs to have taken 
Benedict XII for his example He undertook though not with 
complete success a reformation of ecclesiastical abuses and it 
was he who assisted m restoring the Empire at last to some 
measure of stability But the culminating glory of has reign was 
the restoration of the almost ruined papal dominion in Italy by 
means of the highly gifted Cardinal Albomoz The restoration 
of the Apostolic See to its original and proper seat was now pos 
sible and the need for such a step was the more pressing since 
residence in the castle at Avignon had become extremely precan 
ous owing to the ever increasing confusion of French aiairs 
The Eetturn. to Romep — ^Tfae intention of Innocent was put 
into execution by his successor— the learned and pious Urban V 
(1362-1370) Two events of the first magnitude make his re;ign 
one of the most memorable m the century The first of these was 
the return to Rome This was an object which the mperot 
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Charles IV had prosecuted with all his energies which alone 
could revive the languishing reputation of the papacy by with 
drawing it from the turmoils of the An lo Fiench war and bring 
Within the bounds of possibihty the much needed reformation m 
ecclesiastical affairs In 1367 it became an accomplished fact 
Turning a deaf ear to the remonstrances of the French king and 
the French cardinals the pope quitted Avignon on April 13 
1367 and on Oct 16 he entered Rome now completely fallen to 
rum The ensuing year after his return to the Eternal City wit 
nessed the second «^reat landmark in the reign of Urban V — the 
Roman expedition of Charles IV and the renewal of amicable re 
lations between the Empire and the Church Unfortunately the 
pope failed to deal satisfactorily with the highly complicated 
situation in Italy and the result was that on Sept 27 1370 he 
returned to Avignon where he died on the following Dec 19 

Gregory XI (1370-I078) though equally distinguished for his 
erudition and pure morals his piety modesty and wisdom was 
fated to pay dearly for the weakness of his predecessor in aban 
donmg Rome so early He lived to see the national spirit of Italy 
thoroughly aroused against a papacy turned French The dis 
astrous error of almost exclusively appointing Provengals for 
eigners ignorant of both the country and the people to the gov 
ernment of the Papal States now found a terrible Nemesis and 
there came a national upheaval such as Italy had not yet wit 
nessed The feud between Italian and Frenchman broke out m 
a 'Violent form and it was m vain that St Cathenne of Siena 
proffered her mediation in the bloody strife betwixt the pope and 
the Florentine republic The letters that she addressed to the 
pontiff on this and other occasions are documents which are per 
haps unique m their kind and of oreat literary beauty It was 
also St Catherine who prevailed on Gregory XI to return to 
Rome On Sept 13 1376 he left Avignon on Jan 17 1377 he 
made his entry into the city of St Peter Thus ended the exile 
m France but it left an evil legacy m the schism under Gregory s 
successor Gregory the last pope whom France has given to the 
Church died on March 27 after taking measures to ensure a 
speedy and unanimous election for his successor 

The Great Schism — ^The conclave which took place in Rome 
for the first time for 75 years resulted in the election of Bar 
tolomeo Prignano (April 8 13/8) who took the name of Pope 
Urban VI (1378-1389) Canonically the election was perfectly 
valid so that the only popes to be regarded as legitimate are the 
successors of Urban ( 5 ee Pastor Geschchte der Papste 1 121 ) 
It IS true that his election was immediately impugned by the 
cardinals on frivolous grounds but the responsibility for this 
rests partially at least with the pope himself whose reckless and 
inconsiderate zeal for reform was bound to excite a revolution 
among the worldly cardinals still yearning for the fleshpots of 
Avignon This revolution could already be foreseen with tolerable 
certainty when Urban embroiled himself even with his political 
friends — ^the queen of Naples and her husband Duke Otto of 
Brunswick Similarly he quarrelled with Count Onorato Gaetano 
of Fondi The cardinals excited to the highest pitch of irritation 
now knew where they could look for support Thirteen of them 
assembled at Anagm and thence on Aug 9 issued a passionate 
manifesto announcing the invalidity of Urban s election on the 
ground that it had been forced upon the conclave by the Roman 
populace As soon as the rebellious cardinals were further as 
sured of the protection of the French king Charles V they 
elected with the tacit consent of the three Italian cardinals 
Robert of Geneva as anti pope (Fondi Sept 20) Robert 
assumed the style of Clement VII the Great Schism (1378- 
1417) had begun 

The chief responsibility for this rests with the worldly college 
of cardinals who were longing to return to France and thence 
drew their inspiration This college was a creation of the Avignon 
period which must therefore in the last resort be considered 
responsible for this appalhng calamity Severe censure moreover 
attaches to Charles V of* France There may be room for dis 
pute as to the extent to which the fang s share in the schism was 
due to the instigation of the revolted cardinals there can be not 
the slightest donbt that bis attitude was the decisive factor m 


perpetuating and widening the breach The anti pope was recog 
nized not only by Charles of France but by the princes of the 
Empire dependent on him by Scotland and Savoy and finally 
by the Spanish dominions and Portugal On the other hand the 
emperor Charles IV and his son Wenceslaus tne greater part 
of the Empire England Hungary Poland Denmark Norway and 
Sweden together with the majority of the Itahan States — ^Naples 
excepted — remained loyal to the pope Urban in fact — ^who mean 
while had created a new college of cardinals with members of 
different nationalities — enjoyed one great advantage his rival 
failed to hold his own m Italy with which country the actual de 
cision virtually lay Unfortunately in the time that followed 
Urban was guilty of the grossest errors pursuing his personal 
interests and sacrificing all too soon that universal point of view 
which ought to have governed his policy *The struggle against his 
powerful neighbour on the frontier Queen Joanna of Naples 
rapidly became liis one guiding moti\ e and thus he was led into a 
perfect labyrinth of blunders He excommunicated the queen as 
a stiff necked adherent of the French anti pope and in 1381 con 
ferred Naples on the ambitious Charles of Durazzo with whom he 
was soon inextricably embroiled while a little later he fell out 
with his new college of cardinals On Oct 15 1389 he died with 
few to lament him 

Boniface IX — ^After the death of Urban VI 14 cardinals of 
his obedience assembled and after prolonged negotiations elected 
for this high office Cardinal Pietro Tomacelli (Nov 1389) 
The title which he took was that of Boniface IX (1389-1404) 
The new pope — a man of high moral character great sagacity 
eloquence and of a kindly disposition — at once instituted an en 
tirely different policy from that pursued by his predecessor This 
was especially the case in his treatment of Naples In May 1390 
Ladislaus the son of Charles of Durazzo who had been assassi 
nated m the February of 1386 received the royal crown at the 
hands of a papal legate To his cause Boniface IX closely at 
tached himself and his support of the king against the Angevms 
cost him enormous sums without which Ladislaus could not have 
secured his victory over the French claimant By these means 
the schism was averted from Italy and Naples won for the Roman 
obedience The situation in the papal State which Boniface found 
m the greatest confusion was at the outset far more difficult to 
deal with But here also he attained m time a considerable meas 
ure of success although the methods employed were scarcely 
above criticism His greatest success however was gamed in 
the Eternal City itself for he contrived after many vicissitudes 
to induce the Romans to annul their republican constitution and 
acknowledge the papal supremacy even in municipal matters 

To give this supremacy a firmer basis Boniface fortified the 
Vatican and the Capitol and restored the castle of St Angelo-^**, 
which had previously been used as a quarry — ^providing it with 
walls and battlements and erecting a tower m the centre This 
castle indeed yielded a safe shelter to the pope in Jan 1400 when 
the Colonnas made their attempt to surprise Rome However the 
adventure failed and by the aid of Ladislaus the castles of 
the Colonnas m the vicinity of Rome were destroyed In 1401 
this powerful family made its submission accepting the favour 
able terms which the pope had had the good sense to offer Hence 
forward quiet prevailed and Boniface ruled as a stern master 
m Rome 

Thus Boniface IX as a secular prince occupies an important 
position but as pope his activity must be unfavourably judged 
Even if Dietrich of Niem frequently painted him too black theie 
IS no question that the means which Boniface employed to fill 
the papal treasury seriously impaired the prestige of the highest 
spiritual olBhce and the reverence due to it His nepotism again 
casts a dark shadow over his memory but most regrettable of 
all was his indifference towards the ending of the schism 

Crisis in Papal History — On the death of Boniface (Oct 
I 1404) the Roman cardinals once more elected a Neapohtan 
Cosimo del Mighorati who at the age of 65 assumed the na^ 
of Innocent VII (1404-1406) Innocent who was 
a great love for the sciences and all the arts of peace enjoyed only 
a brief pontificate but bis reign is not i^thjut importance, if only 
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as an example of the generous patronao^e which the papacy — 
e\en in its darkest days — ^has lavished on literature and science 
Significant also is the foothold gained at this time in the Curia 
itself by the liumani ts — Poo'gio Brum and others 

The crisis came to a head in the pontificate of Gregory XII 
(1406-1415) This pope so distinguished m many respects owed 
his lection mainly to th circumstance that he was considered a 
zealous champion of the restoration of unity within the Church 
and he dispiajed in fact during the earlier portion of his reign 
an exalted enthusiasm for this great task Later his attitude 
chant,ed and the protracted negotiations for a conference with 
Benedict \III remained fruitless The result of this change in 
the attitude of Gregory was the formation of a strong malcontent 
paity in the colie e of cardmals to counteract whose influence 
the pope — faithless to he conditions attached to his election — 
resorted to the plan of creating new members 

At the same period the relations of Benedict XIII (anti 
pope 1391.) France suftered a significant modification It 
became more and more manifest that Benedict had no genuine 
desiie to heal the schism m the Church in spite of the ardent zeal 
for union which he had displayed immediately before and after 
his election In May 1408 France withdrew from his obedience 
and it was not Ion" before French pohcy succeeded in effecting a 
leconcihalion and undei standing between the cardinals of Bene 
diet XIII and those who had seceded from Gregory XII Pre 
ciseiy as if the Holy See were vacant the cardinals began to act 
as the actual lulers of the Church and issued formal invitations 
to a council to be opened at Pisa on the Feast of the Annuncia 
tion (March 5) 1409 Both popes attempted to foil the dis 
affected ciidmils by convening councils of their own but their 
effoits were doomed to failure 

On the other hand the council of the cardmals — though by 
the strict rules of canonical law its convocation was abso 
iutely illegal — attained the utmost importance But these rules 
and m fact the whole Catholic doctrine of the primacy were 
dmost mtnely obscured by the schism Scholars like Langenstem 
Gerson and Zabuella evolved a new theory as to oecumenical 
councils which from the point of view of Roman Catholic pnn 
ciples must be descubed as revolutionary At the synod of the 
dissident cardmals assembled at Pisa views of this type were in 
the ascendant and ilthough protests were not lacking the neces 
shies of the time served as a pretext for ignoring ail objections 

X 3 he Triple Schism — ^That the council was merely a tool in 
the hands of the ambitious and adroit Baldassare Cossa was a 
fact unsuspected by its members who were animated by a fiery 
i nthusnsm for the re establishment of ecclesiastical unity nor 
did they pause to reflect that an action against both popes could 
-rmot possibly be lawful Since whole universities and numerous 
scholars had pronounced in favour of the new theories the Pisan 
synod dismissed all canonical scruples and unhesitatingly laid 
claim to authority over both popes one of whom was necessarily 
the legitimate pope It was m vain that Carlo di Malatesta a 
staunch adherent of Gregory sought at the eleventh hour to 
negotiate a compromise between Gregory and the synod It was 
m vam that this cultured prince imbued with the principles of 
humanism represented to the cardmals that this new path would 
lead quickly to the goal but that this goal could not be unity but 
a triple schism The council declared that it was canonically con 
vened oecumenical and representative of the whole Cathohe 
Church then proceeded immediately to the tnal and deposition 
of Benedict XIII and Gregory XII The synod grounded its 
procedure against the rival popes on a fact ostensibly patent to 
all but actually beheved by none— that they were both sup 
porters of the schism^ and merely this but heretm in the 
truest and fullest sense of the word since them attitude had 
impugned and subverted the article of faith concerning the one 
Holy Catholic and Apostohe Church On the ground of this 
extremely dubious declaration designed to compensate for the 
of any authentic and firm foundation in ecclesiastical 
assembly on June 5 announced the deposition of 
Gregory XII and Benedict XIII m manifest heretics and 
partisans of tlie sclns^i Jhe ii«t step was to elect a new pope 


and on June 26 1409 the choice fell on the venerable cardinal 
archbishop of Milan the Greek Petros Filargis who assumed the 
title of Alexander V (1409-14 10) 

Alexander V the pope of the council died on May 3 1410 
The cardmals at once elected his successor — Baldassare Cossa 
who took the name of John XXIII (1410-1415) Of all the con 
sequences of the disastrous Pisan council the election of this man 
was the most unfortunate True it cannot be demonstrated that 
all the fearful accusations afterwards levelled at John XXIII 
were based on fact but li is certain that this cunning politician 
was so far miected with the corruption of his age that he was not 
m the least degree fitted to fulfil the requirements of the supreme 
ecclesiastical dignity From him the welfaie of the Church 
had nothing to hope All eyes were consequently turned to the 
energetic German king Si ismund who was inspired by the 
best motives and who succeeded m surmounting the formid 
able obstacles which barred the way to an oecumenical council 
It was mainly due to Sigismunds indefatigable and magnificent 
activity that the Council of Constance met and was so numer 
ously attended It is remarkable how fortune seemed to assist 
his efforts The capture of Rome by Rin" Ladishus ot Naples 
had compelled John XXIII to take lefuge in Ilorence Qune 
1413) where that dangerous guest received a not very friendly 
welcome Since John s most immediate need was now protection 
and assistance against his terrible opponent Ladisiaus he sent 
towards the close of Aug 141^ Cardinals Chalant and Francesco 
ZabareUa together with the celebrated Greek Manuel Chrysoioras 
to Kmg Sigismund and commissioned them to determine the time 
and place of the forthcoming council The agreement was soon 
concluded On Dec 9 John XXIII signed the bull convening the 
council at Constance and pledged his word to appear theue in 
person He might have hoped that his share in convening the 
synod would give him a certain nght to regulate its proceedings 
and that by the aid of his numerous Italian prelates he would 
be able to influence it more or less according to his views But m 
this he was greatly deceived So soon as he realized the true posi 
tion of affairs he attempted to break up the council by his flight 
to Schafhausen (March 0-21 1415) — a project m which he 
would doubtless have succeeded but for the sagacity and energy 
of Sigismund 

In spite of everything the excitement m Constance was un 
bounded In the midst of the confusion which reigned supreme 
in the council the upper hand was gamed by that party which held 
that the only method by which the schism could be ended and a 
reformation of ecclesiastical discipline ensured was a drastic hmi 
tation of the papal privileges The limitation was to be effected 
by the general council consequently the pope must be brought 
under the jurisdiction of that council and — ^in the opinion of 
many — ^remain under its jurisdiction for all time Thus m the 
3rd 4th and sth general sessions it was enacted with character 
istic precipitation that an oecumenical council could not be dis 
solved or set aside by the pope without its consent the corollary 
to which was that the present council notwithstanding the flight 
of John XXIII continued to exist in the full possession of its 
powers and that m matters pertaining to belief and the eradica 
tion of schism ail men — even the pope — ^were bound to obey the 
general council whose authority extended over all Christians 
including the pope himself 

By these decrees — ^which created as the supreme authority 
withm the Church a power which had not been appointed as 
such by Christ — ^the members of the Council of Constance sought 
to give their position a theoretical basis before proceeding to 
independent action against the pope But these declarations as 
to the superionty of an oecumenical council never attained legal 
validity m spite of their defence by Pierre d Ailly and Gerson 
Emanating from an assembly without a head which could nc^ 
possibly be an oecumenical council without the assent of one of 
the popes (of whom one tos necessarily the legitimate pope)— 
enacted m opposition to the cardinals » by a majonty of persons 
for the most part tmqualifed^ and in a faishion winch was ihu| 
dWinetly difierwt from that of the dd coimciJs^they can 01^ 
be regarded m a a 10 A mori m the 
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confusion On May 29 the council deposed John XXIII 

The legitimate pope Gregory XII now consented to resign 
but under strict reservation of the legality of his pontificate 
By consenting to this the synod indirectly acknowledged that 
Its previous se sions had not possessed an oecumenical character 
and also that Giegory s predecessors up to Urban VI had been 
legitimate popes In presence of the council reconstituted by 
Gregory Malatesta announced the resi nation of the latier and 
the grateful assembly appointed Gregory legatus a latere to the 
marches of Ancona — a digmt}/ which he was not destmed to 
enjoy for long as he died on Oct 18 1417 {See Constance 
Council of ) 

Restoration of Unity — From the abdication of Gregory XII 
to the election of Martin V the Apostolic See was vacant and 
the council newly convened and authorized by the legitimate pope 
before his resignation conducted the government of the Church 
After the condemnation and burning of John Huss {qv) the 
reformation of the Church both m its head and members claimed ^ 
the mam attention of the fathers of the council Among the many 
difficulties which beset the question not the least obvious was 
the length of time during which the Church must remain without 
a ruler if — as Sigismund and the German nation demanded — the 
papal election were deferred till the completion of the internal 
reforms The result was decided by the policy of the cardinals 
who since Ma} 1417 had openly devoted their whole energies to 
the acceleration of that election and union was preserved by 
means of a compromise arranged by Bishop Henry of Winchester 
the uncle of the English king The terms of the agreement were 
that a synodal decree should give an absolute assurance that the 
work of reformation would be taken in hand immediately after 
the election reforms on which all the nations were already 
united were to be published before the election and the mode 
of the papal election itself was to be determined by deputies 
When the last named condition had been fulfilled on Oct 8 the 
conclave began on Nov 8 1417 in the Kaufhatis of Constance 
and no later than St Martin s day the cardinal deacon Oddo 
Colonna was elected Pope Martin V ( 14 1 7-143 1) 

With the accession of Martin V unity was at last restored 
to the Church and contemporary Christendom gave way to 
transports of joy Any secular power — a bitter opponent of the 
papacy admits — ^would have succumbed in the schism but so 
wonderful was the organization of the spiritual empire and so 
mde tructiDle the conception of the papacy itself that this (the 
deepest of all cleavages) served only to prove its indivisibility 
(Gregorovius Geschchte Roms vi ) Martin V appeared to 
possess every quality which could enable him to represent the 
universal Church with strength and dignity In order to maintain 
his independence he energetically repudiated all proposals that 
he should establish his residence in France or Germany and once 
more took up his abode in Rome On Sept 30 1420 he made his 
entry into the almost completely ruinous town To repair the 
ravages of neglect and more especially to restore the decayed 
churches Martin at once expended large sums while later he 
engaged famous artists like Gentile da Fabriano and Masaccio 
and encouraged all forms of art by every means within his power 
Numerous humanists were appointed to the chancery and the 
Romans were loud m their praise of the papal regime 

Nor was the activity of Martin V less successful in political 
than in ecclesiastical reform which latter included the combating 
of the Fraticeih the amendment of the clergy the encourage 
ment of piety by the regulation of feast days the recommendation 
of increased devotion to the sacrament of the altar and the 
strengthening of the conception of the Church by the great jubilee 
of 1423 At the same time the crowning reward of his labours 
was the effacing of the last traces of the schism He prosecuted 
successfully the conflict with the adherents of Benedict XIII 
who till the day of his death (May 23 1423 vtde the Chrontcle 
of Martin de AlpOfUl edited by Ehrle 1906) clung to the rem 
nants of his usurped authoTity {see BENEurcT XIII ) An attempt 
on the part of Alphonso V of Aragon to renew the schism failed 
and m i429j*the Spaniard was compelled to give up his afiti pope^ 
Oement VIII Martin died^ Feb aq, 1431 and Ae tnscca^ 
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tion on his grave — still preserved in the Lateraii church — styles 
him the fehcity of his age {temporum suomm fehatas) 

The Second Schism — ^The Colonna pope was followed by th*^ 
strict moral and pious Gabriel Condulmaro under the title of 
Eugemus IV (1431-1447) His pontificate was not altogether 
happy At the very first his violent and premature measures 
against the Colonna family which had received such unbounded 
favour from his predecessor embroiled him in a sangumaiy feud 
Far worse however were the conflicts which Eugemus had to 
support against the Council of Basel — already dissolved on Dec 
18 1431 At the beginning indeed a reconciliation between the 
pope and council was effected by Sigismund who on May 31 

1433 was crowned emperor at Rome But as early as May 29 

1434 a revolution broke out m Rome w^ich on June 4 drove the 
pope in fli ht to Florence where he was obliged to remain while 
Giovanni Viteileschi restored order in the papal State 

The migration of Eugemus IV to Floience was of extreme 
importance for this town was the real home ot the new art and 
the intellectual focus of all the humanistic movements m Italy 
At Florence the pope came into closer contact with the humanists 
and to this circumstance is due the gradual dominance which they 
attained m the Roman Curia 

The Italian troubles which had entailed the exile of Eugemus 

IV were still insignificant in comparison with those conjured 
up by the fanatics of the council m Basel The decrees enacted 
by that body made deep inroads on the rights of the Holy See 
and the conflict increased in violence On July 31 1437 the 
fathers of Basel summoned Eugemus IV to appear before their 
tribunal The pope retorted on Sept 18 by transferrin^- the scene 
of the council to Ferrara — afterwards to Florence There m July 
i4o9 the union with the Greeks was effected but it remained 
simply a paper agreement On June 25 1439 the synod — ^which 
had already pronounced sentence of heresy on Eugemus IV by 
reason of his obstinate disobedience to the assembly of the Church 
— formally deposed him and on Nov 5 a rival pontiff was 
elected m the person of the ambitious Amadeus of Savoy who now 
took the title of Felix V {See Basel Council of and Felix 

V ) Thus the assembly of Christendom at Basel had resulted not 
in the reformation of the Church but m a new schism ^ 

The crime of this new schism was soon to be expiated by its 
perpetrators The disinclination of sovereigns and peoples to a 
division of the disastrous consequences of which the West had 
only lately had plentiful experiences was so pronounced that the 
violent proceeding of the Basel fathers alienated from them the 
sympathies of nearly all who till then had leaned to their side 
While the prestige of the schismatics waned Eugemus IV gamed 
I new friends and on Sept 28 1443 his reconciliation with 
Alphonso of Naples enabled him to return to Rome 

Dunng the chaos of the schism France and Germany had 
adopted a semi schismatic attitude the former by the Pragmatic 
Sanction of Bourges (June 7 1438) the latter by a declaration 
of neutrality in March 143S The efforts of Aeneas Silvius Pic 
colommi brought matters into a channel more favourable to the 
Holy See and an understanding with Germany was reached 
This consummation was soon followed by the death of Eugemus 
(Feb 23 1447) No apter estimate of his character can be found 
than the words of Aeneas Silvius himself He was a great 
hearted man but his chief error was that he was a stranger to 
moderation and regulated his actions not by his ability but by 
his wishes From the charge of nepotism he was entirely exempt 
and to the present day the purity of his hfe has never been 
impugned even by the voice of faction He was a father to the 
poor and sick in the highest sense of the word and he left be 
hind him an enduring monument m his amendment and regenera 
tion first of the religious orders then of the clergy Again the 
patronage which he showed to art and artists was of the greatest 
importance 

On the death of EugenuB IV the situation was menacing 
enough but to the surprise and joy of all Tomaso 
cardinal of Bologna was elected without disturbandPs^Pope 
Nicholas V (1447-1455) With hitn the Christian Renaissance 
: asoended the p#al Ardne He was th« of a physician from 
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Sarzana who was not too well endowed with the gifts of fortune 
and the boy with all his talents touid only prosecute his studies 
at great personal sacrifices He was possessed of a deep seated 
enthusiasm for science and art of a sincerely pious and idealistic 
temperament and of an ardent love for the Church After his or 
dination his great learning and stainless life led him to office 
after office in the Church each higher and more influential than 
the last INot only did he love the studies of the humanist but 
he himself was a Chnstian humanist Yet among ail his far 
reachiiij^ plans for the encouragement of art and science Nicholas 
V had always the well being of the Church primarily m view 
and the highest goal of his pontificate which inaugurated the 
Maeceiiatian era of the popedom was to ennoble that Church by 
the worl s of intellect £gid art It is astonishing to contemplate 
how much he achieved during his brief reign in the cause of the 
Renaissance in both art and literature True his designs were 
even greater but his term of government was too short to allow 
of their actual execution A gigantic plan was drawn out with 
the assistance of the celebrated Alberti for the reconstruction of 
the Leonine city the Vatican and St Peter s The rebuilding of 
the last named was rendered advisable by the precarious condi 
tion ot the structure but stopped short in the early stages In 
the Vatican however Fiesoie completed the noble frescoes from 
the lives of St Stephen and St Lawrence which are still preserved 
to us Nicholas again lent the protection and encouragement of 
Ins poweifui arm to science as well as art 

Xh.e Jubilee of 1450 — ^The fostering care of the science 
loving pope extended also to the field of ecclesiastical literature 
and iht greitest importance attaches to the energy he de\ eloped 
as a collector of manuscripts and books His agents travelled as 
far as Prussia and even into the East All this activity served to 
enneh the Vatican library the foundation of which is for Nicholas 
\ an abiding title to fame In political and ecclesiastical affairs 
he similarly manifested great vigour and his extraordinarily 
pacific disposition did more than anything else towards dimmish 
ing iht diflieulties with which he had to contend on his entrv 
upon office An agreement was very quickly concluded with Ring 
Alphonso of Naples In the empire the aifairs of the Church were 
imeh orated — though not so quickly — ^by the Concordat of 
\icnna (1448) The Council of Basel was compelled to dissolve 
md the anti pope I elix V to abdicate and though even after 
the termination of the synod men like Jacob of Juterbogk 
mn found to champion ecclesiastical parhamentanamsm and 
the more idvanced ideas of Basel they were confronted on the 
other hand by an array of redoubtable controversialists who 
entered the lists to defend both m speech and writing the pnv 
iltgts of the Apostolic See Among these Torquemada Rodericus 
"^mcius de Arevalo Capistrano and Piero del Monte were 
ispecmlly active for the restoration of the papacy 

The long hoped cessation of civil war within the Church had 
now come and Nicholas considered that the event could not 
better be celebrated than by the proclamation of a universal 
jubilee— an announcement which evoked a thrill of joy in the 
whole of Chnstendom 

It was the wish of the pope that the jubilee should be followed 
by a revival of religious life m all Chnstian countries To put 
this project mto execution the Church opened her treasuries 
of grace connected with the jubilee dispensation for the peculiar 
benefit of those nations that had suffered most from the turmoils 
of the last few decades or were prevented from visiting the 
Eternal City Nicholas of Cusa was nominated legate for Ger 
many and began the work of reformation by travelling through 
every province m Germany dispensing blessings It was under 
Nicholas V that the last imperial coronation was solemnized at 
Rome There is a touch of tragedy m the fact that m the follow 
mg year the pope saw his temporal sovereignty— even his life- 
threatened by a conspiracy hatched among the adherents of the 
pseudo humanism The prime mover in the plot Stefano Porcaro 
Nicholas had scarcely recovered from the shock 
when^OT^wame of the capture of Constantinople by the Tutte 
and ins efforts to unite the Chns&an Powers against the Mushms 
This darkened ^he^evemng of bis hfe and he died in the 


night of March 24-25 1455 From the universal standpoint of 
history the significance of Nicholas s pontificate hes m the fact 
that he put himself at the head of the artistic and literary Renais 
sance By this means he introduced a new epoch in the history of 
the papacy and of civilization Rome the centre of ecclesiastical 
life was now to become the centre of literature and art 

Calixtus III Pius II Paul II — ^The short reign of the Span 
lard Alphonso de Borgia as Pope Calixtus III (1455-1458) is 
almost completely filled by his heroic efforts to arm Chnstendom 
for the common defence against Islam Unfortunately all the 
warnings and admonitions of the pope fell on deaf ears though he 
himself parted with his mitre and plate m order to equip a fleet 
against the Turks The Mohammedans indeed were severely 
punished at Belgrade (1456) and m the sea fight of Metelmo 
(1457) but the indolence of the European princes who failed to 
push home the victory rendered the success abortive Bitterly 
disillusioned Calixtus died on Aug 14 1458 

When Aeneas Sylvius Piccolomim was elected pope as Pius II 
(1458-1464) the papal throne was ascended by a man whose 
name was famous as poet historian humanist and statesman and 
whose far seeing eye and exact knowledge of affairs seemed pe 
culiarly to fit him for his position On the other hand the 
troubled and not impeccable past of the new pontiff was bound to 
excite some misgiving while at the same time severe bodily 
suffering had brought old age on a man of but 5^ years In spite 
of his mfiimity and the brief duration of his reign Pius II ac 
compiished much for the restoration of the prestige and authority 
of the Holy See His indefatigable activity on behalf of Western 
civilization now threatened with extinction by the Ottomans 
excites admiration and adds an undying lustre to his memory If 
we except the Eastern question Pms II was principally exer 
cised by the opposition to papal authority which was gaming 
ground m Germany and France In the former country the move 
ment was headed by the worldly archbishop elector Diether (qv) 
of Mainz m the latter by Louis XI who played the autocrat in 
ecclesiastical matters In full consciousness of his high priestly 
dignity he set his face against these and all similar attempts and 
his zeal and firmness in defending the authority and rights of the 
Holy See against the attacks of the conciliar and national parties 
within the Church deserve double recognition m view of the emi 
nently difficult circumstances of that period Nor did he shrink 
from excursions m the direction of reform now become an im 
perative necessity His attempt to reunite Bohemia with the 
Church was destined to failure but the one great aim of the 
pope during his whole reign was the organization of a gigantic 
crusade — a project which showed a correct appreciation of the 
danger with which the Church and the West m general were 
menaced by the Crescent Recurring time after time with all his 
intellect and energy to the realization of his scheme he finally 
adopted the high hearted resolve of placing himself at the head 
of the crusade Tortured by bodily and stiH more by mental siif 
fenng the old pope reached Ancona There he was struck down 
by fever and on Aug 15 1464 death had released him from all 
his afflictions — tragic close which has thrown a halo round his 
memory 

The humanist Pius II was succeeded by a splendour loving 
Venetian Pietro Barbo the nephew of Eugemus IV who is 
known as Pope Paul II (1464-1471) With his accession the 
situation altered for he no longer made the Turkish war the 
centre of his whole activity as both his immediate predecessors 
had done Nevertheless he was far from indifferent to the Otto 
man danger Paul took energetic measures against the principle 
of the absolute supremacy of the State as maintained by the 
Venetians and by Loms XI of France while in Bohemia he 
ordered the deposition of George PodSbrad (Dec 1466) The 
widely diffused view that this pope was an enemy of science and 
culture 1$ unfounded It may be traced back to Platma who re 
seating his arrest avenged himself by a biographical cancature 
What the pope actually sought to corfibat by his dissolution of 
the Roman academy was simply the non Chnstian tendency of 
the Renaissance standing as it did on a purely pagau basis-^ the 
stench of heathendom * as Dante described it In other respects 
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Paul II encouraged men of learning and the art of printing and 
built the magnificent palace of San Marco in which he estabhshed 
a noble collection of artistic treasures 

THE POLITICAL POPES 

Pope Sixttts IV — The long pontificate of the Franciscan 
France co della Rovere under the title of Pope Sixtus IV 
(14/I--1484) displays striking contrasts of light and shade and 
with him begins the series of the so called political popes It 
remains a lamentable fact that Sixtus IV frequently subordinated 
the Father of Christendom to the Italian prince that he passed 
ail bounds m the preferment ot his own family and m many ways 
deviated into all too worldly courses The decay of ecclesiastical 
discipline grew to alarming proportions under Sixtus During his 
reign crying abuses continued and grew m spite of certain reforms 

The nepotism m which the pope indulged is especially irex 
cusable His feud with Lorenzo de Medici culminated in the Pazzi 
conspiracy the tra^^ic sequel to which was the assassination of 
Giuliano de Medici (April 26 1478) That the pope himself was 
guiltless of any share in that atrocious deed is beyond dispute 
but it is deeply to be regretted that his name plays a part in the 
history of this conspirac> Sixtus was far from blind to the 
Turkish peril but here also he was hampered by the indifference 
of the ecular powers Again the close of his reign was marked 
by the wars a<yamst Ferraia and Naples and subsequently against 
Venice and the Colonnas and these drove the question of a cru 
sade completely into the background In the affairs of the Church 
he favoured the mendicant orders and declared against the cruel 
and unjust proceedings of the Spanish Inquisition He did 
splendid service to art and science The Vatican library was 
enriched and thrown open for public use Platina — the historian 
of the popes — receiving the post of librarian The city of Rome 
was transfigured At the papal order there arose the Ponte Sisto 
the hospital of San Spirito Santa Maria del popolo Santa Maria 
della pace and finally the Sistine chapel for the decoiation of 
which the most famous Tuscan and Umbrian artists were sum 
moned to Rome This fresco cycle with its numerous allusions 
to contemporary history is still preserved and forms the noblest 
monument of the Rovere pope 

Innocent VIII — ^This reign (1484-1492) is mainly occupied 
by his troubles with the faithless Ferdinand of Naples These 
sprang from his participation in the War of the Barons but to 
this the pope was absolutely compelled Innocent s bull concern 
mg witchcraft (Dec 5 1484) has brought upon him many attacks 
But this bull contains no sort of dogmatic decision on the nature 
of sorcery The veiy form of the bull which merely sums up 
the various items of information that had reached the pope is 
enough to prove that the decree was not intended to bind anyone 
to belief in such things Moreover the bull contained no essen 
tially new re^rulations as to witchcraft It is absurd to make this 
document responsible for the introduction of the bloody perse 
cution of witches for accoiding to the Sachsensptegel the civil 
law already punished sorcery with death The action of Innocent 
VIII was simply limited to defining the jurisdiction of the inquis 
itors with regard to magic 

Alexander VI — On the death of Innocent VIII (July 25 
1492) simoniacal intrigues succeeded m procuring the election 
of Cardinal Rodrigo Borgia a man of the most abandoned 
morals who did not change his mode of life when he ascended 
the throne as Pope Alexander VI (1492-1503) The beginning 
of his reign was not unpromising but all too soon that nepotism 
began which attained its height under this Spanish pope and 
dominated his whole pontificate A long senes of scandals re 
suited The cardinals opposed to Alexander headed by Giuliano 
della Rovere found protection and support with Charles VIII 
of France who laid claim to Naples In prosecution of this design 
the king appeared in Italy m the autumn of 1494 pursued his 
tnumphant march through Lombardy and Tuscany and on Dec 
31 entered Rome Charts had the word reform perpetually on 
his lips but it could deceive none who were acquainted with the 
man At fii^t he threatened Alexander with deposition but on 
Jan 15 149s an agreement was concluded between pope and king 


While the French were marching on Naples there arose a 
hostile coalition which compelled them to beat a hasty retreat — 
the Holy League of March 1495 All their conquests were lost 
and the pope now determined to chastise the Orsmi family whose 
treachery had thrown him into the hands of the French The 
project miscarried and on Jan 25 1497 the papal forces were 
aefeated 

In June occurred the mysterious assassination of the duke of 
Gandia which appeared for a while to mark the turning point in 
Alexanders life For some time he entertained serious thoughts 
of reformation but the matter was first postponed and then for 
gotten The last state now became worse than the first as 
Alexander fell more and more under the spell of the infamous 
Cesare Borgia One scandal followed hard on the other and 
opposition naturally sprang up Unfortunately Savonarola the 
head of that opposition transgressed all bounds m his well meant 
zeal He refused to yield the pope that obedience to which he 
was doubly pledged as a priest and the member of an order 
Even after his excommunication (May i 1497) he continued to 
exercise the functions of his office under the shelter of the 
secular arm In the end he demanded a council for the deposition 
of the pope His fall soon followed when he had lost all ground 
m Florence and his execution on May 23 1498 freed Alexander 
from a formidable enemy (see Savovarola) 

After the death of Charles VIII Alexander entered into an 
agreement and alliance with his successor Louis XII The fruits 
of this compact were reaped by Cesare Borgia who resigned his 
cardinal s hat became duke of Valentinois annihilated the minor 
nobles of the papal State and made himself the true dictator of 
Rome His soaring plans were destroyed by the death of Alexander 
VI who met his end on Aug 18 150^ 

The only bright pages m the dark chapter of Alexander s pope 
dom are his efforts on behalf of the Turkish war (1499-1502) 
his activity for the diffusion of Christianity m America and his 
judicial awards (May 3-4 1493) on the question of the colonial 
empires of Spam and Portugal by which he avoided a bloody 
war It IS folly to speak of a donation of lands which did not 
belong to the pope or to maintain that the freedom of the Amen 
cans was extinguished by the decision of Alexander VI The 
expression donation simply referred to what had already been 
won under pist title the decree contained a deed of gift but it 
was an adjustment between the Powers concerned and the other 
European princes not a parcelling out ot the New World and 
its inhabitants The monarchs on whom the pnvtlegtum was 
conferred received a right of priority with respect to the provinces 
fiist discovered by them Precisely as to day inventions are 
I guarded by patents and literary and artistic creations by the 
I law of copyright so at that period the papal bull and the prCT^ 
tection of the Roman Church were an effective means for ensuring 
that a country should reap where she had sown and should main 
tain the territory she had discovered and conquered by arduous 
efforts while other claimants with predatory designs were warned 
back by the ecclesiastical censorship In the Vatican the memory 
of Alexander VI is still perpetuated by the Appartamenta Borgia 
decorated by Pintuncchio with magnificent frescoes and since 
restored by Leo XIII 

Julius II — The short reign of Pms III (Sept 22-Oct 18 
1503) witnessed the end of Cesare Borgia s dominion As early 
as Nov I Cardinal Giuliano della Rovere was elected by the 
conclave as Julius II (1503-1513) He was one of those per 
sonalities in which everything transcends the ordinary scale He 
was endowed with great force of will indomitable courage extra 
ordmary acumen heroic constancy and a discnmmating instinct 
for everything beautiful A natme formed on great broad lines 
— man of spontaneous impulses carrying away others as he 
himself was carried away a genuine Latin m the whole of his 
being — ^he belongs to those imposing figures of the Italian Re 
naissance whose character is summarized in contemporary liter 
ature by the word ternbile which is best translated extr|Qi »ii 
nary or magnificent 

As cardinal Julius II had been the adiversary of Alexander VI 
as pope he stood equally in diametrical 4)pposition to his pred 
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ecessor The Borgia s foremost thought had been foi his 
family Julius devoted his effort to the Churcii and the papacy 
His chief idea vas to revive the world dominion of the popedom 
but first to secure the independence and prestige of the Holy 
See on the basis of a firmly established and independent tern 
tonal sovereignty Thus tivo problems presented themselves the 
restoration of the papal State which had been reduced to chaos 
by the Borgias and the liberation of the Holy See from the oner 
ous dependence on Fiance — ^in other words the erpulsion of the 
Fiench barbarians from Italy His solution of the first problem 
entitles Julius II to rank with Innocent III and Cardinal Al 
bornoz as the third founder of the papal State His active prose 
cution of the second task made the Rovere pope in the eyes of 
Italian patriots the heio of the centuiy At the beginning of the 
struggle Julius had to endure many a hard blow but his courage 
never failed — or at most but for a moment — even after the 
French \ ictory at Ravenna on Easter Sunday i In the end the 
Swiss saved the Holy See and when Julius died the power of 
r ranee had been broken in Italy although the power of Spain had 
tal en its place 

The conflict with France led to a schism m the college of car 
dmalfa which resulted in the conahahulum of Pisa Julius 
adroitl) checkmated the cardinals by convening a general council 
which was held m the Lateran This assembly was also designed 
to deal with the question of refoim when the pope was summoned 
from this world (Feb o- i 151^) Of his ecclesiastical achieve 
ments the bull against simony at papal elections deserves the 
most honourable mention Again by his restoration of the papal 
State aftei the frightful era of the Borgias Julius became the 
saviour of the papal power But this docs not exhaust his sig 
nificancc he wis at the same time the lencwer of the papal 
Mieceiuic m the domain of art It is to his lasting praise that 
he took into his service the three greatest artistic geniuses of the 
time — Bnmante Michelangelo and Raphael — and entrusted them 
with congenial tasks Bramante drew out the plan for the new 
cathedral of St Peter and the reconstruction of the Vatican On 
April 18 1506 the found It 1011 stone of the new St Peters was 
hid I 0 yens later on Nov 18 t 6 6 Urban VIII consecrated 
the new cathedral of the woild on which 20 popes had laboured 
HI conjunction with the first architects of the day modifying in 
many points the grandiose original design of Bramante and re 
ceivmg the contributions of every Christian land {see Vatican) 

Leo X — hs so often occurs in the history of the papacy Julius 
II was followed by a man of an entirely different type — ^Leo X 
(i 51 3-1 5 1) Though not yet 37 years of age Giovanm de 
Medici distinguished for his generosity mildness and courtesy 
jgas elevated to the pontifical chair by the adroit manoeuvres of 
tlie younger cardinals His policy — though officially he declared 
his intention of following in the steps of his predecessor — ^was 
at first extremely reserved His ambition was to play the role 
of peacemaker and his conciliatory policy achieved many sue 
cesses Thus m the very first year of his reign he removed the 
sck&ro which hid broken out under Julius II As a statesman 
Leo X often walked by very crooked paths but the reproach 
that he allowed his policy to be swayed exclusively by bis family 
interests is unjustified It may be admitted that he clung to his 
native Florence and to his family with warm affection but the 
really decisive factor which governed his attitude throughout was 
his anxiety for the temporal and spiritual independence of the 
Holy See The conquest of Milan by the French led to a personal 
interview at Bologna where the concordat with France was 
concluded This document annulled the pragmatic sanction of 
Bourges with its schismatic tendencies but at the same time 
confirmed the preponderating influence of the king upon the 
Galilean Cliurch — concession which m spite of its many dubious 
aspects at least made the sovereign the natural defender of the 
Church and gave him the strongest motive for remaining Catholic 
*lQ^war for the duchy of Urbino entailed disastrous 

as from it dates the complete disorganisation of 
It w^s moreover af contahntmg came of the con 
of Cardinal the suppremon of whicl^ was fol 

CJtdyi 1517) hf* the creation of st new cardtoala m one 


day This — ^the greatest of recorded creations — turned the scale 
once and for all m favour of the papal authority and against the 
cardinals The effoits of Leo to promote a crusade which fall 
mainly m the years 1517 and 1518 deserve all recognition but 
very various opinions have been held as to the attitude of the pope 
towards the imperial election consequent on the death of Max 
imilian I The fundamental motive for his proceedings at that 
period was not nepotistic tendencies — ^which doubtless played 
their pait but only a secondary one — ^but his anxiety for the 
moral and temporal independence of the Holy See For this rea 
son Leo from the very first entertained no genuine desire for the 
selection either of Charles V or Francis I of France By playing 
off one against the other he succeeded m holding both in suspense 
and induced them to conclude agreements safeguarding the pope 
and the Medici Of the two the French king appeared the less 
dangerous and the result was that Leo championed his cause with 
all his energies Not till the eleventh hour when the election of 
the Habsburg to whom he was entirely opposed was seen to be 
certain did he give way He thus at least avoided an open lupture 
with the new emperor — a rupture which would have been all the 
more perilous on account of the religious revolution now immi 
nent in Germany There the great secession from Rome was 
brought about by Martin Luthei but m spite of his striking 
personality the upheaval which was destined to shatter the unity 
of the "W estern Church was not his undiv ided work True he was 
the most powerful agent m the destruction of the existing order 
but m reality he merely put the match to a pile of inflammable 
materials which had been collecting for centuries (See Retorma 
T iON ) A mam cause of the cleavage m Germany was the position 
of ecclesiastical affairs which — though by no means hopeless — ^yet 
stood m urgent need of emendation and combined with this the 
deeply resented financial system of the Cuna Thus Luther as 
sumed the leadership of a national opposition and appeared as the 
champion who was to undertake the much needed reform of 
abuses which clamoured for redress The occasion for the schism 
was giv en by the conflict with regard to indulgences in the course 
of which Luther was not content to attack actual grievances but 
assailed the Catholic doctrine itself In June 1518 the canonical 
proceedings against Luther were begun m Rome but owing to 
political influences only slow progress vas made It was not till 
June IS 1$ o that his new theology was condemned by the bull 
Exsurge and Luther himself threatened with excommunication — 
a penalty which was only enforced owing to his refusal to submit 
on Jan 3 iS ^ 

The state of Germany together with the unwise behaviour of 
Francis I compelled Leo X to side with Charles V against the 
French king and the united forces of the empire and papacy had 
achieved the most brilliant success m upper Italy when Leo died 
unexpectedly on Dec i 1521 The character of the first Medicean 
pope shows a peculiar mixtuie of noble and ignoble qualities 
With an insatiable love of pleasure he combined a certain external 
piety and a magnificent generosity in his chanties His financial 
administration was disastrous and led simply to bankruptcy On 
music hunting expensive feasts and theatrical performances 
money was squandered while with unexampled optimism the 
pope was blind to the deadly earnestness of the times 

As the Maecenas of Science and Literature Leo has been 
over praised The genuine significance of Leo lies rather m 
the stimulus which he gave From this point of view his deserts 
are undoubtedly great and for that reason he possesses an mde 
feasible nght to a certain share in the renown of the papacy as 
a civilizing agent of the highest rank 

As a patron of art Leo occupies a more exalted plane In this 
domain the first place must be assigned to the splendid achieve 
ments of Raphael whom the pope entrusted with new and compre 
hensive commissions — the SUnne^ dell tncendw, the Logge and the 
tapestry cartoons the ongmals of the last named being now in 
London But, though illuminated by the mys of art and loaded 
with the exuberant panegyrics of hum^sts and pOets the togn 
of the fir^t Medicean pontiff by its unboiinded dfevotihn to 
pur^y secillar tOndemes and conai^ifv^ neglect of ^ the 
hers4f proved mbiStirh# j^ee of Sf Teier ^ 
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REFORMATION AND COUNTER REFORMATION 

The healing successor to this scion of the Medici was Adrian 

VI (152 -1523 ) — a man who saw his noblest task not in an 
artistic Maecenate nor in the prosecution of political designs but 
m the reform of the Church in all its members Careless of the 
glories of Renaissance art a stranger to all worldly instincts the 
earnest Netherlander inscribed on his banner the heahng of the 
moral ulcers the restoration of unity to the Church — especially in 
Germany — and the preservation of the West from the Turkish 
danger How clearly he lead the causes of religious decadence 
how deeply he himself was com meed of the need of trenchant 
reform is best shown by his instructions to Chiere ati his 
nuncio to Germany in which he laid the axe to the root of the 
tree with unheard of freedom Unfortunately it was all in vam 
Luther and his adherents overwhelmed the noble pope with un 
measured abuse The two great rivals Francis I and Charles V 
were deaf to his admonitions to make common cause against the 
Turks The intrigues of Cardinal Sodenni led to a breach with 
France and drove Adrian into the arms of the imperial league 
Soon afterwards on Sept 14 15 3 he died Long misunderstood 
and slandered Adrian VI the last German pope is now by all 
parties ranked among the most revered and most worthy of the 
popes No one now denies that he was one of those exceptional 
men who without self seekmg spend their lives in the service of 
a cause and fight bravely against the stream of corruption 

Clement VII — ^Under Leo X Cardinal Giuho de Medici the 
cousin of that pope had already exercised a decisive influence 
upon Cathohe policy and the tiara now fell to his lot Clement 

VII (1523-1534) was soon to discover the weight of the I 
crown which he had gained The international situation was 
the most difficult imaginable and altogether beyond the powers 
of the timorous vacillating and irresolute Medicean pope His 
determination to stand aloof from the great duel between Francis 
I and Charles V failed him at the first trial He had not 
enough courage and peispicacity to await in patience the result 
of the race between France and Germany for the duchy of 
Milan — ^a contest which was decided at Pavia (Feb 24 1525) 
The haughty victors found Clement on the side of their opponent 
and he was forced into an alliance with the emperor (April i 
15 5) The overweening arrogance of the Spaniards soon drove 
the pope back into the ranks of their enemies On May 2 1526 
Clement acceded to the League of Cognac and joined the 
Italians m their struggle against the Spanish supremacy This 
step he was destined bitterly to repent The tempest descended 
on the pope and on Rome with a violence which cannot be paral 
leied even in the days of Alaric and Genseric or of the Norman 
Robert Guiscard On May 6157 the Eternal City was stormed 
by the Imperial troops and subjected to appalling devastation in 
the famous sack Clement was detained for seven months as a 
prisoner in the castle of St Angelo He then went into exile at 
Orvieto and Viterbo and only on Oct 6 15 8 returned to his 
desolate residence After the fall of the French dominion an 
Italy he made his peace with the emperor at Barcelona (June 29 
1529) in return for which he received the assistance of Charles 
in re establishing the rule of the Medici in Florence During the 
Italian turmoil the schism m Germany had made such alarming 
progress that it now proved impossible to bridge the chasm With 
regard to the question of a council the pope was so obsessed by 
doubts and fears that he was unable to advance a smgle step 
nor till the day of his death could he break off his pitiful vacil 
lation between Charles V and Francis I While large portions of 
Germany were lost to the Church the revolt from Rome pro 
ceeded apace in Switzerland and the Scandinavian countries To 
add to the disasters the divorce of Henry VIII led to the English 
schism At the death of Clement (Sept 25^ 2:534) complete 
disruption of the Church seemed mevitable 

Faiil III — When all seemed lost salvation was near Even under 
the two Media popes the way which was to lead to better thmgs 
had been silently paved vilthm the Church Under Leo X himself 
there had been formed m Rome^ in the OratOQ? of the Divme 
Love a body of excellent men of strictly Cathohe 
It was by members of this Oratory-^e^pmalfy St* Gaetano di 


Tiene Carafa (later Paul IV ) and the great bishop of Verona 
Giberti — that the foundations of the Catholic reformation were 
laid Under Clement VII the establishment of new religious 
orders — ^Theatines Somascians Barnabites and Capuchins — ^had 
sown the seeds of a new hfe in the ancient Church The harvest 
was reaped during the lonof pontificate of the Farnese pope Paul 
III (1534-1549) With his accession devotion to religion and 
the Church began to regain their old mastery True Paul III 
was not a representative of the Catholic reformation m the full 
sense of the words In many points especially his great nepotism 
— ^witness the promotion of the worthless Pier Luigi Farnese — ^he 
remained even as pope a true child of the Renaissance period in 
'^\hich he had risen to greatness Nevertheless he possessed the 
necessary adaptability and acumen to enable him to do justice 
to the demands of the new age which imperatively demanded 
that the interests of the Church should be the first consideration 
Thus in the course of his long reign he did valuable work in the 
cause of the Catholic reformation and prepared the way for the 
Catholic restoration It was he who regenerated the college of 
cardinals by lea\ enmg it with men of abihty who took in hand the 
reform of the Curia confirmed the Jesuit order and finally 
brought the Council of Trent into existence (sessions I -X of the 
council first period 154^-1549) In order to check the progress 
of Protestantism in Italy Paul III founded the Congregation of 
the Inquisition (1542) Political diflerences and the transference 
of the council to Boio<^na m 1547 brought the pope into sharp 
collision with the emperor who now attempted by means of the 
Interim to regulate the rehgious affairs of Germany according to 
his wishes — ^but m vain The disobedience of his favourite Otta 
vio hastened the death of the old pope (Nov 10 1549) 

Under the Farnese pope art enjoyed an Indian summer The 
most important work for which he was responsible is the Last 
Judgment of Michelangelo m the Sistine chapel In 1547 Michel 
angelo was further entrusted with the superintendence of the 
reconstruction of St Peter s He utilized his power by rejecting 
the innovations of Antonio da Sangallo saved the plan of Bra 
mante and left behind him sufficient drawings to serve the com 
pletion of the famous cupola Titian painted Paul s portrait and 
Gughelmo della Porta cast the bronze statue which now adorns his 
grave m St Peter s 

Julius HI — ^After a protracted conclave Giovanni Maria 
del Monte was elected as Pope Juhus III (1550*1555) He 
submitted to the emperors demands and again convened the 
council (sessions XI -XVI second period) but was obliged to 
suspend it on April 22 1552 in consequence of the war between 
Charles V and Maurice of Saxony From this time onwards the 
pope failed to exhibit requisite energy In his beautiful villa 
before the Porta del Popolo he sought to banish political antT 
ecclesiastical anxieties from his mind Yet even now he was not 
wholly inactive The rehgious affairs of England especially en 
gaged his attention and the nomination of Cardinal Pole as his 
legate to that country on the death of Edward VI (1553) was 
an extremely adroit step That the measure was fruitless was not 
the fault of Julius III who died on March 23 1555 

The feeble r6gime of Julius had made it evident that a pope 
of another type was necessary if the papal see were to preserve 
the moral and political influence which it had regamed under 
Paul III On April 10 1555 after a conclave which lasted five 
days the reform party secured the election of the distinguished 
Marcellus II Unfortunately on May i an attack of apoplexy 
cut short the hfe of this pope who seemed pecuharly adapted for 
the reformation of the Church 

PatiJ IV — On May 23 1555 Gian Pietro Carafa the strict 
est of the stnet was elected under the title of Paul IV 
(1555-1559) Though already 79 years of age he was animated 
by the fiery zeal of youth and he employed the most drastic 
methods for executing the necessary reforms and combating the 
advance of Protestantism Always an opponent of the Spaniards 
Paul IV in the most violent and impolitic fashxomjygg^p*€d 
against the Habsburgs Tfie nonfliCt with the ColomfTwassoon 
rqllowed by the w^ with i#ich, m spte of the French 
gitaaoe^ ended ^ dttstrously iil lhat the pope Imncefor 
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ward devoted himself exclusively to ecclesiastical affairs The' 
sequel was the end of the nepotism and the relentless prosecution 
of reform within the Church Protestantism was successfully ' 
eradicated in Italy but the pope failed to prevent the secession j 
of England After ms death the rigour of the Inquisition gave rise ' 

Venetian ambassador says of ^ 
Paul IV that aithou h all feared his strictness all venerated ^ 
his learning and wisdom 

The reaction against the iron administration of Paul IV ex 
plains the fac at after his decease a more worldly minded 
pope was a am elected m the person of Cardinal Giovanni Angelo 
de Medici—Pms IV (1559-1 ^(65; In striking contrast to his 
predecessor he favoured the Habsburgs A suit was instituted 
a amst the Carafa and Cardinal Carafa was even executed To his 
ovn relatnes hus IV accorded no great influence the 

advancement of his distm mshed nephew Carlo Borromeo (g v ) 
bung singularly fortunate for the Church The most important 
ct of his reign was the reassembling of the Council of Trent 
(sessions WII-XVV third period 1562-63) It was an 
impressive moment when on Dec 4 1^63 the great oecumenical 
synod 0 ^ to a close Till the last it was obliged 

to contend with the most fornud ble difficulties yet it succeeded 
in c ecting man) no able reforms and in illuminating and crystal 
h/ing the dib tinctiie doctrine, of Catholicism The breach with 
the Protestant Reformation was now final and all Catholics felt 
themselves once more brou ht mto intimate connection with the 
centre of unitv at Rome Trent Council of ) 

THE GREAT AGE OP CATHOLIC RESTORATION 

Three successois of Pm, jy inaugurate the heroic age of the 
Catholic restoration All three were of humble extracLn and 
sprang from the people m the full sense of the phrase Pius 
V ( 1 566-1 5, ) ormcrly Michde Ghislen and a member of the 
Donaimun ordir observed even as pope the strictest rules of 
thf brotherhood and was alreidy regarded as a saint by his con 
temponries Tor Rome m especial he completed the task of 
reform The uria onte so coirupt was completely metamor 
phosed and onte more became a rillymg point tor men of stain 
less chiracter so a rt produced a profound impression even on 
non C itholies ivhilt the ongunl methods of St Philip Neri had 
a pro ound influence on the reform of popular morals In the 
rest of Italy also Pius V put mto execution the reformatory de 
trees ot Trent n 1 566 he „ave publicity to the Tndentme cate 
ehism m i56i> he introduced the amended Roman breviary 
ever) where he msistecl on strict monastic discipline and the com 
pulsory residence of bishops vvithm their sets At the same period 
jL ir!o Borromeo made his diocese of Milan the model of a re 
mrmed bishopric The pope supported Mary Stuart with money 
his troops assisted Chiles I\ of France against the Huguenots 
and he lent his aid to Phihp jj against the Calvinists of the 
Netherlands greatest joy was that he succeeded where 

Pms II had failed despite all his efforts by bringing to a head 
an enter^se against the Turks— then masters of the Mediter 
ranean He negotiated m alhance between the Venetians and 
Spaniards contributed ships and soldiers and secured the election 
of Don John of Austria to the supreme command He was priv 
ileged to survive the victory of the Christians at Lepanto but on 
May I m the following yem he died as piously as he had lived 
The last pope to be cinomztd his pontificate marks the zenith of 
the Catholic reformation 

The renewed vigour which this mternai reformation had m 
fused into the Church was now manifest m its external effects 
and Pms V the pope of ^form was followed by the popes of 
the Catholic restoration These without intermitting the work 
of reformation en^ieavoured by every means to further the out 
ward expansion of Cithokism On the one hand missions were 
despatched to Amenca India China and Japan on the other 
a Bmmm attempt was made to reannex the conquests of Frotes 
word the age of Catholic restoration was bepn 
nmr-i^ment whch has been misnamed the counter Refer 
maUon In this penod thenewly created rehpous orders were the 
arm of the pmm especially the Jeauits and the C^mchim 


In place of the earlier supineness the battle was now joined all 
along the line Everywhere m Germany and France m Switzer 
land and the Low Countries in Poland and Hungary efforts were 
made to check the current of Protestantism and to re establish 
the orthodox faith This activity extended to wider and wider 
areas and enterprises weie even set on foot to regain England 
Sweden and Russia for the Church 

Gregory XIII — ^This universal outburst of energy which 
lasted until the middle of the i /th century found one of its most 
zealous promotors in Ugo Boncompagm — Pope Gregory XIII 
(15 / ) (See Pastor Geschichte der Papste ix 1923) 

Though not of an ascetic nature he followed unswervingly in the 
path of his predecessors by consecrating his ener les to the trans 
lation of the reformatory decrees into practice At the same time 
he showed himself anxious to further the cause of ecclesiastical 
instruction and Catholic science He created a special congre 
gation to deal with episcopal affairs and organized the congre 
gation of the index instituted by Pms V On behalf of the dif 
fusion of Catholicism throughout the world he spared no efforts 
and wherever he was able he supported the great restoration He 
was especially active m the erection and encomagement of educa 
tional institutions In Rome he founded the splendid college of 
the Jesuits and he patronized the collegium germameum of St 
Ignatius while at the same time he found means for the en 
dowment of English and Irish colleges In fact his gentrosit\ 
for the cause of education was so unbounded that he found him 
self in financial difficulties Gregory did good service moreover 
by his reform of the calendar which bears his name by his 
emended edition of the Corpus tuns canomci and by the creation 
of nunciatures 

Sixtus V — Felice Peretti cardinal of Montalto a member 
of the Franciscan order succeeded Gregory XIII on the Apos 
tohe throne as Sixtus V (April 1585-Aug 1590) His first task 
was the extirpation of the bandits and the lestoration of order 
within the papal State In the course of a year the drastic meas 
ures of this born ruler made this State the safest country in 
Europe He introduced a strictly ordered administration en 
couraged the sciences and enlarged the Vatican library housing 
it in a splendid building erected for the purpose in the Vatican 
Itself He was an active patron of agriculture and commerce he 
even interested himself in the draining of the Pontine marshes 
The financial system he almost completely reorganized "With a 
boldness worthy of Julius II he devised the most gigantic 
schemes for the annihilation of the Turkish empire and the con 
quest of Egypt and Palestine Elizabeth of England he wished to 
restore to the Roman obedience either by conversion or by force 
but these projects were shattered by the destruction of the Span 
ish Armada Down to his death the pope kept a vigilant eye on the 
troubles m France Here his great object was to save France for 
the Catholic religion and as far as possible to secure her posi 
tion as a power of the first rank 

In Rome itself Sixtus displayed extraordinary activity The 
Pmcian the Esquilme and the south easterly part of the Caehan 
hills received essentially their present form by the creation of 
the \ia Sistma Felice deile Quattro Fontane di Sta Croce in 
Gerusalemme etc by the buildings at Sta Maria Miggiore the 
Villa Montalto the reconstruction of the Lateran and the aque 
duct of the Felice which partially utilized the Alexandrma and 
cost upwards of 300000 scudi The erection of the obelisks of 
the Vatican the Lateran the Piazza del Popolo and the square 
behind the tribune of Sta Mana Maggiore lent a lustre to Rome 
which no other city in the world could rival The columns of 
Trajan and Antoninus were restored and bedecked with gilded 
statues of the Apostles nor was this the only case m which the 
high minded pope made the monuments of antiquity subservient 
to Christian ideas His principal architect was Domenico Fontana 
who with Giovanm Giacoma della Porta completed the 
uniquely beautiful cupola of St Peter s which had already been 
designed by Michelangelo m a detailed model In Santa Maria 
Magpore the pope erected the noble Sistme chapel in which he 
was kid to rest Indeed the monumental character of iRome dates 
from this era {Sm Pas|or, Ges^tmhU der x ) 
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The organizing activity of Sixtus V was not however restricted 
to the Eternal City but extended to the whole administration of 
the Church The number of cardinals was fixed at 70 — six bishops 

priests and 14 deacons In 1588 followed the new regulations 
with respect to the Roman Congregations which henceforth were 
to be IS in number Thus the pope laid the foundations of that 
wonderful and silent engine of universal government by which 
Rome s ill rules the Catholics of every land 

When we reflect that all this was achieved m a single pontifi 
cate of but five vears duration the energy of Sixtus V appears 
simply astounding He was without doubt by far the most im 
portant of the post Tridentme popes (L v P ) 

IV FROM 1590 TO THE 20 th CENTURY 

The characteristic features of this period are the splendid 
progress made by the Catholic Restoration and the subsequent 
humiliation of the papacy during the period of absolutism The 
influence of the papacy was at a low ebb during the age of en 
lightenmen^ and the French Revolution In the 19th century 
howe\er it succeeded in spite of many obstacles and notwith 
standing the loss of the Papal States in regaining its internal and 
external strength and authority while its activities in favour of 
peace during the World War raised it to a position of great dignity 
and power 

Urban VII Gregory XIV Innocent IX — The three popes 
who in 1590 and 1591 succeeded the great Sixtus V held ofiSce 
for very short periods Urban VII (Castagna) for 13 days 
Gregory XIV (Sfondrati) for rather more than ten months and 
Innocent IX (Facchmetti) for two months All three were 
zealous reformers Gregory who took part m the struggle against 
Henry of Navarre was a patron of the great musician Palestrina 

Clement VIII 1592-1605 — Clement VIII who was a mem 
ber of the Florentine family of the Aldobrandim was of a pious 
and peaceable disposition and a hard worker Following the ex 
ample of Pius V he made untiring efforts to increase the internal 
strength of the Church to remedy abuses to reform the religious 
Orders and to select worthy candidates for the College of Cardi 
nals and Italian bishoprics In the interests of purity of doctrine 
he favoured the Inquisition re issued the Index and had the 
Clementine Bible printed — although the latter measure was pre 
mature He also improved the liturgical 
books and completed the reform of the 
breviary The obstinate heretic and apos 
tate Giordano Bruno was burnt in 1600 
Clement also prepared the way for the sol 
ution which his successors found for the 
dogmatic dispute between the Dominicans 
and the Jesuits concerning the efficacy of 
grace A great part was played m the re 
vival of Catholicism in Germany by the 
Jesuit schools which he developed particu 
larly the Collegium Germanicum in Rome 
and by the Capuchin monks The Counter 
Reformation also made great progress in 
Switzerland the Spanish Netherlands Po 
land and France 

The pope was faced with special difficul 
ties in England where Queen Elizabeth in 
creased the severity of the legislation against 
Catholic priests The help of Spam having > 
proved useless Clement endeavoured to guard im 

preserve what remained of Cathohc England uniform 

by the peaceful means of preaching and education Schools for 
the training of Englishmen abroad were founded in Spam and 
Flanders and after the death of Cardinal Allen an arch priest 
who was not consecrated as a bishop was appointed for England 
Seminaries for the training of Scottish and Irish priests were 
also instituted on the cqgatinent including the Scottish College 
which was founded in Rome m 1600 

The spread of Christianity made great progress m China where 
the gifted Jesuit Matteo Ricci was received by the emperor and 
also in Japan the Philippines* Persia Abyssinia West Afnca and 
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America Clement created a special authority for the supervision 
of missions His work m averting the Turkish pen! recalls the 
great days of the middle ages The agreement which he reached 
with Henry IV of France after the latter s reception into the 
Catholic Church was one of the turning points of European his 
tory It prevented the victory of Protestantism in Western and 
Central Europe and the Holy See became more independent of 
Spam and was therefore once more able to mediate between the 
Powers m the interests of peace as m the middle ages It was as 
a result of its recovery of political independence that the papacy 
was able to act as mediator for the conclusion of peace between 
France and Spam in 1598 In the Papal States which were now 
enlarged by the acquisition of Ferrara and in which the nobility 
led an inactive and vicious life Clemen]^ enforced order it was 
at this time that Beatrice Cenci suffered the extreme penalty for 
the murder of her father Clement was seconded in his work for 
the encouragement of learning by the great Cardinals Baromus 
and Bellarmme His name is also connected with that of Tor 
quato Tasso whose Gerusalemme Liber at a reflects the renewed 
vitality of the Church The Jubilee Year of 1600 when over 
a million pilgrims visited Rome clearly showed how much of 
its former vitality the Catholic Church had recovered 
THE 17 TH CENTURY 

Paul V 1605 - 21 — ^After the brief pontificate (1605) of the 
Medici Leo XI whose monument is m St Peter s Paul V a 
member of the Borghese family became pope Great monuments 
such as the Villa Borghese still bear witness to the memory of this 
family in Rome Paul like his predecessors was a nepotist 
although he did not carry this practice to the extent of former 
times he lost no opportunity of promoting his relatives to wealth 
and power This weakness however enabled him to continue 
the patronage which so many of the popes had extended to the 
arts to beautify the Eternal City and thus to enhance the splen 
dour of the papacy The Church of St Peter was completed an 
extension v^as added to Michelangelo s central structure by Carlo 
Maderno and the impressive vestibule was constructed Pope Paul 
also decorated the Confessio and the subterranean chambers of St 
Peter s and in token of his special veneration for Our Lady he 
built the Cappella Paolma m S Maria Maggiore which is adorned 
with frescoes by Guido Rem Paul V is buried in this chapel 
The completion of the interior of the Quirmal the Acqua Paola 
and other fountains and the improvement of the streets of Rome 
are also due to the constructive energy of this pope under whom 
the population of Rome increased to over 100 000 In addition 
he reformed the administration of justice in Rome and laid the 
foundation of the new papal secret archives 
Paul V who was a man of reat piety and virtue was also*, 
active in the religious sphere He completed the reform of the 
liturgical books by the issue of the admirable Rttmle Romanum 
promoted the veneration of saints and wherever possible cairied 
out reforms on the lines laid down by the Council of Trent At 
this time the Capuchins were achieving great success as popular 
preachers In the conflict which was then raging between the 
Roman theologians and the representatives of the new scientific 
knowledge which was growing up the pope showed kindness to 
Galileo Galilei and comforted him m ins misfortunes He proved 
himself a vigorous defender of the rights of the Church in his 
relations with temporal powers and in particular against the en 
croachments of Venice where Paolo Sarpi wished to make the 
Church dependent on the State Much was done to promote mis 
sionary work m Japan China India Persia Ethiopia the Congo 
and the colonies of the New World 
In France ever ince the reconciliation of Henry IV with the 
Church the Cathohc revival had made great progress as also in 
Germany Switzerland Poland and the Spanish Netherlands In 
the latter country there was at the same time a great artistic 
revival and Rubens and Van Dyck helped by their works to im 
prove the understanding of the Catholic faith In other counts 
also religious art received a new impetus The 
which is full of vigorous religious feeling gave expression to the 
revivified life of Catholicism by the budding of wonderful new 
churches • * 
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'^'he position of the pope with regard to the empiie was a difficult 
one owing to the madness of Rudolf II and the dispute between 
Habsburo- brothers He made every endeavour to prevent war 
breaking out between the Catholics and Protestants in Germany 
"The course of events however compelled him to intervene and 
the victory of the W is e Ber" (r6 0) resulted m the overthrow 
the Calvinist Monaichy of Prague nd the predominance of 
Catholicism in the Habsburg lands and t^e Empire 
In England fresh legislation against the Catholics was adopted 
a result of the Gunpowder Plot (1605) which was regarded as 
being due to Catholic teaching The Catholics were required to 
tabe an oath which stigmatized the Catholic Church a sect mimical 
tht State and to civilization this oath which was banned by 
^anl V provided James I who himself entered the lists of theo 
controversy with a potent weapon against what remained 
Catholicism m England 

Gregory XV 1621 - 23 — Giegory W who was a member of 
^be Ludovni family was exceedingly zealous in his endeavours to 
Promote the victory of the Catholic cause m the war m Germany 
"'^hich followed the Bohemian revolution The leal conduct of 
'iuairs was m the hands of his young nephew Lodovico Ludovisi 
did not neglect the temporal interests of his own family It 
he who built the Villa Ludovisi which became a repository 
'irt treasures Ills mim energies were however devoted to 
^^treasing and extending the power of the Church Subsidies were 
to the emperor and to the League and the pope supported the 
transfer of the office of elector of the Palatinate to the Duke of 
in return for which the latter piesented the pope with 
the viluablc Heidelberg hbraiy The Catholic revival was initiated 
the Pahtmiie on the right bank of the Rhine after its con 
tJbest md indeed the revival of the Church everywhere made 
^'^tonishmg progress and almost reached its zenith under this 
^^Jtirgciic pope whose pontificate in many respects resembled that 
Of Gregory XHI 

The foundation of the Congregatto dc propaganda fide (162 ) 
ocussid the Catholic missionary movement round one centre and 
^^orinously increased its strength Gregory also laid down new 
pits for the pipal elections He earned on negotiations with the 
of EngUnd for the marriage of the prince of Wales to a 
Infanta but this attempt at a union between Anglicanism 
Catholicism was unsuccessful He was however able to aveit 
between Ennce and Spam on the Valtelime question 
Urbair Vin 1623 - 44 — ^The long reign of the Barbenm Pope 
brhan VIII occupied two thirds of the period of the Thirty 
^ears War Urbin tried to make peace between the houses of 
and Habsburg so that their combined strength might 
^ ^sed agiinst the Turks and the Protestants But Richeheu 
^brked against this policy as the statesman who guided the des 
inies of Prance he made it his principal aim to make France the 
power m Europe m place of the Habsburgs and to break 
the power of Spam and Austria by a combined attack The un 
^^hpulous and MacchiaveHian cardinal made alliances with Prot 
J^taat powers and even encouraged the Turks to attack the 
^^Peror He succeeded in hoodwinking the pope as to his real 
and m inducing him to assist the policy of France Urban 
^ anxious to maintam the papal territories which had at that 
ume attained their greatest extent by the inclusion of the duchy 
Urbino and thus to secure the independence of the apostohe 
F or this reason he felt the terntonai predominance of Spam 
^ Italy and the possibility of any further extension of the power 
^ fte Habsburgs there as intolerable He therefore tried to find 
we counterpoise and as was shown m connection with the sue 
ttsion question m Mantua he thus played into the hands of 
. He nevertheless protested against the alliance between 
and Sweden which seriously threatened Catholic interests 
^ Germany and he rejoiced at every success of the imperial 
He gave financial help to the emperor and the League 
smnewtiat cautiously and madequaiely He encouraged 
Bavaria and France because he hoped by this 
w**Bet^ch Richelieu from alhaiice with t|® German 
The purely secular pohey of ^chehou, whmh took no 
‘of coapfeted the of 


the powe of the papacy in international politics which had al 
ready suffered severely from the religious schism From that time 
onwards the other Catholic Powers also based their policy on 
purely secular considerations and the Holy See ceased to be a 
centre of unity among nations as it had been m the middle ages 

Urban VIII was more successful in ecclesiastical matters than 
m international politics Although the religious revival was para 
lysed in Germany by the war it bore fruit m other countiies St 
Vincent de Paul in France and a large number of devoted mis 
sionaries m othei countries helped to spread Christianity in Asia 
Africa and America The pope created the Propa anda College 
and the famous Propaganda Press in order to develop missionary 
work He initiated a new arrangement of the calendar of festivals 
and conferred the title of Eminence on the Cardinals The con 
demnation of Galileo (163^) whose discoveries he had celebrated 
in verse when he was a cardinal took place durm^, the pontificate 
of Urban VIII This regrettable blunder was due to a number 
of unfortunate influences The pope who was an excellent classical 
scholar was a patron of literature and published his own verses 
He also revised the breviary but it was to be renretted that the 
beautiful old hymns were re written m classical metre He was a 
great builder churches and palaces and fountains in the streets 
and squares of Rome were set up and the fortifications of the 
city were improved The bees which appear on the coat of arms 
of the Barbenm may be seen on an immense number of the public 
buildings of Rome and the city is full of monuments by the 
great baroque architect Bernmi who built the gigantic Confes 
sional in St Peter s and the mausoleum of the famous Countess 
Matilda This proud and self willed pope was the last to practice 
nepotism on a grand scale 

Innocent X 1644-55 — ^The pontificate of Innocent \ who 
was a Pamphili by birth was darkened by the quarrels of his 
nephews and by his relation to his ambitious and greedy sister in 
law Donna Olympia who completely ruled the well meaning old 
man and was the most powerful person m the Cuna This regret 
table state of affairs which the Calvinists made a pretext for un 
justified aspersions on the morals of the pope did much to injure 
his authority He was exceedingly zealous m maintaining the 
punty of doctrine The minds of the faithful had been much exer 
cised by the controversies on the question of grace which had 
arisen since the Council of Trent and m 1655 the pope condemned 
five theses from the Augustinus of Cornelius Jansemus which had 
originated the Jansenist movement Innocent X like his prede 
cessors refused to recognize the king of the newly founded king 
dom of Portugal out of consideration for Spam He sent money 
to the consort of the unhappy King Charles I of England and 
supported the Catholic Irish against the English as also the Vene 
tuns m their struggle with the Turks The conversion of several 
Protestant pnnees of Germany to Catholicism was a matter for 
great satisfaction The pope protested against the Peace of West 
phalia 1648 (qv ) — ^not against the conclusion of peace itself 
but against those clauses of the treaty which were contrary to 
the nghts of the Church and the pope Innocent was buried 
in the Church of Sant Agnese on the Piazza Navona this 
church as well as the fountain by Bernmi m the same Piazza was 
erected by his order A portrait of him by Velazquez is to be 
seen m the Dona Gallery 

Alexander VII 1655-67 — Fabio Chigi who had for many 
years been Nuncio m Cologne now became pope under the title 
of Alexandei VII The new pope was adroit learned and ascetic 
Unfortunately he too was not free from the bad custom of nepo 
bsm which was only too closely bound up with the traditions of 
the Curia, he provided for his relatives from Siena with lands 
and lucrative offices He disliked political business and left it for 
the most part to his secretary of State Rospighosi He was pru 
dent m the conduct of Church affairs he was a patron of the 
Jesuits and was vigilant against the manoeuvres of &e Jansenist$ 
He had many difficulties with Portugal where the king threatened 
to set up a national Church and still *hiore with Louis XIV of 
France who on the pretext that his ambassador had been m 
suited by tb^ papsJ giwd broto oS relations with Rop^ 
occupied Avi^n Was |etpless hufi* ai |4 was 
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obliged to conclude a humiliating treaty with him in 1664 In 
view of the growth of Galhcamsm this was a severe blow to his 
authority On the other hand he derived great satisfaction from 
the fact that Queen Christina of Sweden the dau<^hter of Gustavus 
Adolphus became a convert to the Cathohc faith and settled m 
Rome where she died m 1689 He commissioned Bernini to 
build the splendid Scala Regia in the Vatican and the colonnades 
of the square of St Peters Bermm also built his tomb in St 
Peter s 

Clement IX 1667-69 — ^Another Tuscan the former secretary 
of State Rospigliosi was now elected to the Holy See under the 
title of Clement IX He was a man of affable character and 
unusual literary culture Temperate in his own life he neverthe 
less did not forget the interests of his relatives He hghtened the 
taxes of the population of Rome He settled the dispute with 
Portugal and normal ecclesiastical conditions were restored He 
also took an active part m the negotiation of the Peace of Aix 
between France and Spam (1668) He promoted missionary 
work and helped the Venetians in their struggle against the 
Turks m spite of this however it proved impossible to save 
Candia The provisional settlement of the Jansemst controversy 
is also due to Clement IX 

Clement X 1670 - 76 — Clement X the last of the Roman 
family of the Altieri was already 80 when he became pope He 
was a man of pious and charitable character He assisted the Poles 
in their difficult struggle against the Turks The business of gov 
ernment was carried on by his adopted nephew the ambitious 
Cardinal Paluzzi Altieri a self seeker and a man of little political 
ability It was Clement X who planned the Piazza del G^su and 
constructed the second fountain in the square of St Peter s His 
great tomb is to be seen in St Peter s itself 

Innocent XI 1676-89 — ^The next pope the Lombard Odes 
calchi who took the name of Innocent XI was one of the most 
saintly figures in the history of the papacy He was a man of 
such austere and holy life that he seemed a fit subject for the 
new procedure of beatification which was introduced under 
Clement XI but not completed He undertook a number of 
reforms and was scrupulous m refraining from favouring or en 
riching his relations either by open or by covert means He reme 
died the disorder which prevailed m the finances of the Papal 
States limited the expenditure of the papal court and tried to 
root out the abuse of the sale of offices He issued strict regula 
tions m order to raise the moral standard m the Church He 
instructed the clergy not to indulge m dialectical sophistries in 
their sermons but to preach the crucified Christ A sumptuary 
order was issued with the object of discouraging luxury and 
women were forbidden to appear with bare neck and arms The 
passion for gambling among the Roman nobility was checked by 
the closing of gaming houses and the usury of the Jews by the 
institution of monU dt fneta The pope also introduced reforms 
into the educational system Innocent XI condemned 65 theses 
from the writings on morality of vanous Jesuits He was equally 
severe against Molmos whose doctrine of quietism according 
to which the highest stage of perfection is to be found in com 
plete passiveness seemed likely to be a source of confusion 

Dispute with Lotus XIV — was inevitable that Innocent 
XI who placed the Church above everything should come into 
conflict with Louis XIV who stood for the omnipotence of the 
State Their first serious dispute arose in connection with the 

regalia which the king regarded as part of the rights of the 
Crown and claimed to exercise throughout the terntory of France 
According to this theory whenever a bishopric was vacant the 
revenues and the right of filling benefices m the diocese belonged 
to the king The pope refused to recognize this claim which went 
beyond what had formerly been customary and the king called an 
assembly of the French clergy in 1682 which adopted the so called 

Liberties of the Galhcan Church These four articles mamtam 
that the temporal sovereignty of kings m mdepaident of the pope 
that a general council is d^ove the pope that demions on matters 
of faith only become vahd by tbe consent of the Churchy and 
affirm the umlterable validity of the national rights of the Church 
of France Rome could net accept these teticlesy whn^ were m 
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tended to affirm the privileges of the Galilean Church Innocent 
rejected them and could not be induced to make concessions even 
when Louis XIV be^^an bis shameful persecution of the Hu ue 
nots New complications arose when the right of asylum exer 
cised by accredited ambassadors to Rome was abolished Almost 
all countries realized that this antiquated rule which enabled any 
one fleeing from justice in Rome to take refuge in the premises 
of one of the embassies rendered the proper administration of 
justice impossible but Louis XIV protested against its abolition 
and took vigorous measures of repiisal 
James 11 and William of Orange — Innocent condemned 
not only the violent measures which were taken against the 
Protestants in France but also the ill considered and hasty 
manner m which James II attempted to restore Catholicism m 
Protestant England where the constitution of the Church was 
closely bound up with that of the State In vam he warned the 
king who was under the influence of France of the danger of a 
breach with parliament It is thought that he was aware of the 
plan to place William of Orange on the throne of England and 
that he did not regret James II s fail which he hoped would 
destroy the preponderance of Galhcan France 
Defeat of the Turks — Missionary work was earned on with 
great energy during Innocent s pontificate In order to assist the 
struofgle a<^amst the Turks he brought about an alhance between 
Poland and Austria and he lived to see the saving of Vienna in 
1683 the liberation of Hungary a year later As a result of 
the victory over the hereditary enemies of Christianity the Odes 
calchi were raised to the dignity of princes of the empire and 
received the Hungarian duchy of Sirmium 
Alexander VIII 1689-91 — ^The Venetian Ottoboni now be 
came pope with the name of Alexander VIII Unlike his prede 
cessor he practised nepotism and enriched his nephews He 
purchased the library of Christina of Sweden for the Vatican 
condemned a number of heretical doctrines and was active in 
charitable works He assisted his native city m its war with the 
Turks Partial satisfaction was at this time received from France 
which gave up the right of asylum 
Innocent XII 1691-1700 — ^Owing to the opposition between 
the Spanish and Imperial party and the French party in the Col 
lege of Cardinals it was only after a five months conclave that 
the Neapolitan Pignateili was elected pope He took the name of 
Innocent XII Benevolent charitable and frugal he called the 
poor his relations and put an end to the pernicious practice of 
nepotism among the popes by his Bull of 1692 Even since that 
time the families of popes have sometimes been aggrandized but 
the system of nepotism was abolished Innocent also put an end 
to the abuse of the sale of offices and made excellent laws for the 
government and administration of justice m the Papal State 
was responsible for the completion of the Monte Citorio (Curia 
Innocenziana) The Roman nobles were severely punished for all 
offences against the law and the pope also endeavoured to im 
prove discipline in monasteries At this time the French clergy 
revoked the resolutions of 1682 and Louis XIV who was anxious 
m view of the alliance against France to live at peace with the 
Church abolished the obligatory teaching of the Galhcan articles 
The pope then declared m favour of the French claim in the 
question of the Spanish succession but without taking up an atti 
tude of direct opposition to Austria although the overweemng 
conduct of the imperial ambassador m Rome had given offence 
notwithstanding his recall by the Emperor Leopold The Peace 
of Ryswick (1697) appointed the pope a$ arbitrator in the dispute 
about the succession to the Palatinate the decision was given 
by Clement XI in 1702 

THE ACE OF EHLIGHTEHMENT 

The 1 8th century was the period of the greatest difficulty for 
the papacy Infidel philosophy the msrncere and superficial ^en 
hghtenment movement and a spmt of frivolous and mocking 
sceptiasm brd agamst one another for ascendancy ov er thp ira tfls 
of men The revolt against authority spread from 
sphefe to tnomhty pbhtics and a%<l tfi® tanporal powers 

encroached more and on the donwh«^f iie Church with the 
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aim of subjugating it entirely AH these disintegrating influences 
led m Catholic countries as well as in others to a slackening m the 
Vitality of the Church 

Clement XI 17CI0--2i —The long reign of Clement XI who 
was a member of the Albani family was a period of trouble and 
difficulty Clement was extremely active m promoting missionary 
work and was a zealous preacher He adopted a firm attitude 
towards Jansenism and in i/io condemned loi theses from 
Quesnel s book This Bull aroused stron®- opposition in France 
The pope took a number of measures with the object of improving 
ecclesiastical discipline and public morality and alleviating the 
lot of the poor His lelatices did not become powerful until after 
his death He set up the \cademy of Painting and Architecture 
in Bologna and did much m Rome for the restoration of monu 
ments and churches as well as enriching the Vatican library with 
oriental manuscripts He endeavoured to remain neutral in the 
War of the Spanish Succession (qv) which created serious dis 
turbances in Italy also but he appeared to incline to the side of 
the Bourbons rather than to that of the Habsburgs The Emperors 
Leopold I and Joseph I made ruthless use oi their power and 
oppressed the papal State The claims of the pope were ignored 
by both sides m the peace negotiations of I/13 

The English Pretender James III who had left France for 
Ital> m I/I7 and had married Maria Clementine Sobieski was 
hospitably received by Clement \I and was given the title of 
Knight ot St George It was during the troubled pontificate of 
Clement XI that 1 rtdencL Elector of Brandenburg took the 
title of king of I russia (1700) and laid the foundation of a new 
gi eat Protestant Power Clement protested though in vain against 
the formation of the new kingdom since the duchy of Prussia was 
the property of the leutomc Order and had not been lawfully 
transferred 

lanocent XIII 1721-24 — Innocent XIII gave help to the 
Venetians and the ^Maltese against the Turks He granted a pen 
Sion to the Pretender J imes III and promised him subsidies if 
cireumsiances should become favourable for him to attempt to 
regain the throne of England and to le establish Catholicism there 
Ht invested the Emperor Charles VI with the kingdom of Sicily 
without r using the question of the Monarchta Stcula but he pro 
tested when the emperor disregarding the ancient right of over 
lordship of the pope gave the fiefs of Parma and Piacenza to the 
Spanish Inianie Hon Carlos ; 

Bene4rct XIII , 1724-30 — Benedict XIII who was a Domini | 
can ind a member of the ducal house of Orsmi Gravma attached 
much importince to austenty of life checked the ostentation of 
the cardmih and forbade games of chance in Rome He encour 
aged s< hoi irship among the clergy He presided m person at the ^ 
-fhovinual Council at the Lateran m 1725 He enjoyed the triumph 
of receiving the submission of NoaiHes archbishop of Pans who 
had headed the opposition against the Bull of 1713 Others fol 
lowed the archbishop s example and Jansenism ceased to be of 
importance as a heresy The emperor restored Comachio which 
had been taken from the Papal States m 1708 The question of 
the ecclesiastical privileges of the ruler of Sicily {Monarchta 
Sictda) was settled owing to the conciliatory action of the pope 
who also showed his readiness to compromise in connection with 
the ecclesiastical clams of the king of Sardinia m whose domains 
freethinkers were influential It was owing to his lack of experi 
ence in worldly affairs that the pope who was entirely absorbed 
m spiritual matters gave his confidence to a worthless favourite 
the hypocritical and avaricious Cardinal Coscia whose gross mal 
administration reduced the finances to a state of confusion 

Clament XII , 173CM0 —Clement XII was a Florentine of the 
Corsim family Although he had become blind comparatively 
early m ks reign his mind continued to be active and he was a 
great patron of art and learning He had a great deal of useful 
bmldm work done m Rome churches were restored the arch 
of Constantine was repaired and the museum of the Capitol was 
busts and inscnptions and the Vatican with onental 

Clement -s^as active m furthering missionary work issued new 
nste for the EagWi Cwltege m Rome, and set up two sranmanes 


for the Greeks of Lower Italy and a special seminary intended 
to promote the union of the Western and the Eastern Church 
He forbade Catholics to become members of the secret societies 
of the Freemasons He showed much kindness to the English 
Pretender James III and his family He also gave the emperor 
considerable subsidies to help him in his war against the Turks 
Clement did not have much success m political affairs for the 
principle of absolutism which was warmly supported by the so 
called regalists tended more and more to undermine the authority 
of the Holy See 

Benedict XIV 1740-58 — ^The election of the new pope took 
six months owing to the rivalry between the various powers 
Finally Lambertim archbishop of Bologna was elected and 
took the name of Benedict XIV He was a scholar of recog 
mzed eminence and a man of excellent character notable for his 
constant serenity of temper and kindness of heart and for his 
strict and conscientious way of life He made it a principle that he 
should be pope first and ruler afterwards He was the author 
of a number of books which show him as an excellent canonical 
scholar He collected scholars round him and encouraged them 
to undertake important studies and he corresponded with foreign 
writers including some who were Protestants He founded learned 
societies in Rome for the study of Roman and Christian antiqui 
ties canonical law and Church history and enriched museums 
and libraries as well as the academy of his native city Bologna 
He interested himself in the neglected Coliseum where he erected 
the Stations of the Cross He issued important rules for the sacra 
ments of confession and marriage as well as for the various 
Eastern rites He re issued the Roman Martyrology and set up 
a number of new bishoprics m Europe and America He forbade 
missionaries to take any part in traffing He was much troubled 
by the exhausted state of the finances of the Papal St ites and 
' tried to remedy the situation by introducing a system of econo 
mies in all branches of the administration and by encouraging 
commerce and agriculture His efforts were however to a large 
I extent rendered useless by the serious damage which the papal 
tenitones suffered as a result of the Austrian War of Succession 

In his relations with temporal Powers the pope showed a peace 
able and tolerant disposition and endeavoured to effect a recon 
cihation between the spirit of the 18th century and the ancient 
rights of the Church He dealt with the Courts on moderate and 
conciliatory lines and did not attempt to maintain unyieldingly 
all the mediaeval claims of the papacy He concluded concord its 
with Spam Portugal Sardinia and Sicily which embodied very 
far reaching concessions as regards the dependence oi the clergy 
on the Crown In various countries the number of religious fes 
tivals was reduced but the pope gave instructions that those 
which were retained should be celebrated all the more worthily 
He also managed to maintain good relations with the German 
empire He recognized the kingdom of Prussia although the state 
of the Church in Silesia which had come into the possession of 
Prussia was deplorable The pope also showed wise moderation 
in his encyclical to the French bishops (1756) m which it was 
stated that only open and notorious opponents of the Bull of 1713 
were to be refused the sacraments The reign of this pope who 
won the respect even of those who were not Catholics thus passed 
without serious disputes but a storm was already brewing against 
one of the strongest pillars of the Catholic Church the Order of 
Jesuits 

Clement XIII 1758-69 TJhe Exptilsion of tlie Jestnts.- — 
The reign of the Venetian Rezzomco who took the title of Clement 
XIII was an almost uninterrupted series of struggles for the 
rights of the Church and for the defence of the Society of Jesus 
which had earned the bitter hatred of anti papal circles by its 
zeal for dogmatic belief and for the principle of authority espe 
ciaHy against Jansenism and Galhcamsm The Order of Jesuits 
which possessed great political influence in the various Courts also 
had many opponents in the Church itself Most of the otMr 
Orders looked askance at this Order wlich had outstripped them 
all Individual Jesuits had been subjected to papal censure fot 
harmful doctrines put forward in their works on mor^l Questions 
They were also accused of abuse of the confessional, disobedience 



iSTH CENTURY] 


PAPACY 


towards bishops ambition avarice undue acquisitiveness and 
other faults although their accusers did not produce any mdi 
vidual proofs of their allegations The attack was led by Portugal 
where the Jesuits who had influence at Court interfered with the 
attempt of the minister Pombal to introduce a system of unquah 
fled absolutism Some were imprisoned without trial others were 
deported to the Papal States as a present for St Peter This 
state of affairs led to the breaking off of relations between Portugal 
and the Holy See The French parlement declared that the rules 
of the Order were harmful and incompatible with the Gallican 
liberties and in i/6 it was decided to suppress the order in 
France Spam and Sicily irritated by the pope s repeated protests 
also decided to expel the Jesuits In Parma which was ruled by 
the king of Spam s nephew a number of laws were adopted which 
were incompatible with canonical law Clement as pope and 
overlord sent a momtonum to the Duke in 1768 whereupon the 
Jesuits were also expelled from Parma and the Bourbon Courts 
peremptorily demanded that Clement should dissolve the Order 
He refused to give way though some of the Cardinals advised him 
and the secretary of State Torri<nani to bow to the storm 
Clement however who was a man of saintly life and character 
thought it better to let the Bourbon Powers occupy part of the 
papal State rather than to abandon the Jesuits whom he beheved 
to have been falsely accused 

Another event of the stormy pontiflcate of Clement was the 
condemnation of the work of Nicolaus Hontheim Coadjutor 
Bishop of Treves (1764) This prelate who wrote under the 
name of Febronius was under the influence of Gallican ideas 
he put forward the theory that the bishops acting collectively con 
stituted a higher authority than the pope that the latter only 
enj^ed such powers as were necessary to maintain the unity of 
the Church and that he must therefore renounce some of his 
rights of primacy either voluntarily or under pressure from the 
bishops Clement strongly urged the combatants in the cruel 
struggle of the Seven Years War to conclude peace 

Clement XIV 1769-74 The Suppression of the Jesuits 
— ^The conclave of 1769 received an unwonted visit from the young 
Emperor Joseph II who told the cardinals that the pnnciples of 
former days were no longer applicable and urged that the person 
to be elected should possess the virtue of wise moderation This 
quality was m fact possessed by the Franciscan Ganganelh who 
became pope under the name of Clement XIV The new pope 
followed the example of Benedict XIV and tried to establish good 
relations with the enhghtened Governments He entered into 
personal correspondence with the various sovereigns suspended 
the reading of the Bull In Coena Domini (a collection of sentences 
of excommunication) revoked the momtonum to Parma and re 
established relations with Portugal at the cost of a number of 
concessions He manifested his desire for reconcihation on all 
hands hoping by this means to induce the Bourbon cabinets to 
drop their constant demands for the dissolution of the Order of 
Jesuits His hopes were however doomed to disappointment 
There was already beginning to be talk at the Bourbon Courts of a 
definite breach with Rome and the diplomats succeeded m in 
timidatmg the pope who was lacking in courage and who did not 
allow the cardinals to exercise their influence He made many 
attempts at evasion and suffered bitterly under the pressure exer 
cised on him Finally without preliminary canonical procedure he 
issued the Brief of 1773 by which the Order was suppressed 
throughout Christendom in order that peace might be restored 

As ruler of the Papal States Clement XIV tried to restore the 
financial chaos to order and to encourage industry He was not 
very successful in this He was keenly interested m art and learn 
mg and founded the Museum Pio Clementmum which was en 
larged by his successor The story that he was poisoned by the 
Jesuits IS an invention 

Fitis VI 1775-99 — The pontificate of Pius VI whose former 
name was Braschi was longer than that of any previous pope 
He was a pious gentle andUhighiy cultivated man and he regarded 
what had been done against the Jesuits as the work of irrehgious 
ministers He therefore secretly favoured the Jesuits and planned 
to restore thff Order as a bulwark against the rising tid^ of revolu 
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tion He did a great deal for Rome and the Papal States He 
undertook the costly work of draining the Pontine marshes and 
improved the harbour of Ancona The Eternal City which was 
at that time visited by many sovereigns was constantly being 
adorned with new buildings and with treasures of antique art The 
Emperor Joseph II described Rome as a city of unequalled 
splendour where an impulse towards greatness was everywhere 
visible The Appian Way was restored and the sacristy of St 
Peters completed 

The philosophical revolution which preached the destruction 
of Christianity and the Papacy was now in full swing and it 
looked as if Voltaire s cry against the Church Ecrase I infame f 
would be translated into reality Italy did not escape infection 
by the new ideas from France and there were freemasons even 
among the clergy The Grand Duke Leopold of Tuscany the 
brother of Joseph II was the most active promoter of the new 
ideas but hostile measures against the Church were also taken m 
Venice and Naples Febromamsm gained ground in the Courts 
of Germany notwithstanding the fact that it had been con 
demned by Clement XIII Pius VI succeeded m inducing the 
initiator of the movement to recant but his ideas were taken up 
by the archbishop electors and the archbishop of Salzburg in the 
Punctation of Ems (1786) which aimed at increasing their 
metropolitan rights at the expense of the pope s Serious disorder 
seemed on the point of setting in but the French Revolution 
broke the power of the three electors of the Rhineland and the 
great secularization of ecclesiastical property ensued in 1803 

The Emperor Joseph II — la Austria the Josephist movement 
prevailed Maria Theresa and Joseph II issued a number of 
decrees which aimed at bringing the Church under the control of 
the sovereign State The movement contained some just and 
reasonable elements mingled with much that was unjust and 
excessive There was much talk of the secularization of the prop 
erty of the Church and the rehgious Orders of the appointment 
of bishops without the intervention of the pope and of the 
abolition of Church laws Joseph II Brother Sacristan as 
Frederick II called him dissolved hundreds of monasteries and 
relentlessly swept away festivals processions confraternities old 
customs and much that made for the splendour of worship 
While these measures of intolerance were being taken against the 
Cathohc Church an edict was issued in 1781 proclaiming tolera 
tion for all recognized Christian creeds Pius VI the holy 
traveller undertook the difficult journey to \ienna in 178 with 
the object of softemng the obduracy of the autocratic emperor 
but met with little sympathy either from him or from his minister 
Raunitz 

In England the position of the Catholics during the i8th cen 
tury continued to be unfavourable The spmt of indifierence iiw 
religious matters which made it possible for Englishmen and Scots 
not to be members of the national Church brought no relief to 
the Catholics while m Ireland they hved poor and despised 

THE FRENCH REVOLUTION 

The greatest source of trouble and difficulty to Pius VI was the 
French Revolution which was a consequence of the revolt against 
the Church The pope fought courageously against the Terror 
when the worship of reason was proclaimed (1793) Napoleon 
Bonaparte revenged himself for the assistance which the pope had 
given the Alhes against France by attacking the unprotected 
Papal States A temporary respite was purchased at the cost of 
immense sacnfices by the Truce of Bologna (1796) and the Peace 
of Tolentino (1797) Valuable manuscripts and priceless works 
of art were taken from Rome and sent to Pans Jacobin agents 
had already succeeded in gaming mfiuence over the minds of 
young people in the Papal States and the French ambassador s 
residence in Rome became a focus for revolutionary activities 
A not in which the arrogant French General Duphot was shot 
gave the desired pretext for the entrance of the French troops 
into Rome and the proclamation of a tapublic (1798) A 
of the Goddess of Liberty who was represented trampJ^'''^*?*u^ 
tiara was set up outside the Castle of St Angelo and was intended 
to symbolise the end of the rule of tjje jjope The repubhcans 
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instituted a reign of disorder and pilla e Pius \1 ill as lie was 
refused to gi\e up his rights and was brought as a prisoner to 
Valence where death put an end to his sufferings in 1799 Thus 
the papacy ended the i8th century in exile 

Pitis VII 1800-23 The Concordat of 1801 —The conclave 
was held in Venice under the protection of Austria and the 
Benedictne monk Chiaramonti was elected pope in 1800 under 
the name of Pius \ II He was assisted m the extraordinanly dif 
htult task which lav befoie him b> the ablest ecclesiastical states 
man of the century Ercole Consalvi who had received his early 
training 111 the College of Cardinal Henry of York at Frascati 
Rome was restored to the pope as a result of the political changes 
which tool place and the condition of the diminished papal 
State was improved ab far as possible by economical admimstra 
tien md the development of aguculture Napoleon who had 
become first Consul m I/99 leJized that his power could only 
be consolidated by the restoration of the Church m France and 
by a leconciliation with the Holy See He had need of the pope 
m order to become emperor After long negotiations a Concordat 
was concluded m 1801 although it made the Fiench clergy en 
tirei> dependent on the Government it nevertheless represented 
a great improvement since the Catholic Church was once more 
hrml> established m France Pius protested though m \am 
against the additions which Napoleon arbitrarily made to the Con 
cordat by the Organic Articles In the hope of gaimng further 
id\ mtagts for the Church he consented to go to Pans and to 
anoint Nipokon I as hei editary emperoi of the French (1804) 

Napoleon showed more and more clearly that he aimed at 
universal power He expected that all Italy should submit to him 
md tint the Pope should abandon his neutiality and join in the 
blockade of Fngland He put forward mcreabing demands both 
on political and on ecclesi istical matters and when they were 
refused be occupied Rome in xboS while in the following year 
he prochmicd the union of the lapai States with the French 
tmpi t and as the Emperor Frederick I had once done^ declared 
Rome direct l> subject to the Emperor When the pope dared 
to issue a Bull of excommunication against the robber of the 
pitumony of Peter he wis taken as a prisoner first to Savona 
md subsequently to Fontamebic m A National Council was 
idled m j8ii with the idea of intimidating the resolute pope 
md giving a veneer of legality to the Emperors ecclesiastical 
polity Aithouji Nipoltons star wis already beginning to sink 
m the RusMin campaiMi he continued to increase his demands 
and m J in 1813 he hid a personal interview with the captive 
pope at which he produced the preliminaries of an agreement 
These he afterwards published filsely alleging them to be an 
irrangemcnl accepted by both pirties (Concordat of Fontaine 
^Itau) Pius seeing that he had been tricked revoked the con 
cessions which he had made he no doubt suspected that his exile 
was Bearing its and He recovered his fieedom on the fall of 
Nipoieon His entry into Rome amid popular rejoicing on 
May 4 18x4 was a brilliant triumph for the Church Napoleons 
return to power for the Hundred Days m 1815 meant fresh difii 
culties for the papal State and the pope himself was obliged to 
flee but this was httle m comparison with what had gone before 
At the Congress of Vienna (qv) miSxs Consalvi exerted all 
his diplomatic skill m order to obtain the benefit of the principle 
of legitimacy for the pope as the principal representative of the 
conservative spmt which the congress embodied The Holy See 
recovered ail its former possessions with the exception of Avignon 
and the Venaissm which remained in the hands of France and 
a dminci on the left bank of the Po which fell to Austria 
THE 19 TH CEHTOHY 

There now began the penod of the Restoration in which the 
sovereigns of Europe bent their energies towards re instituting the 
previous state of affairs In Rome the reorganization of the 
Papal States was taken in hand many of the French innovations 
were retained the old mumapal and provincial institutions were 
a nd an absolute bureaucracy was set up on the French 
excessive centralization which cscluded laymen 
frdtn high offices moused bitter and unceasing comitonts 
tte of 41 te i^ests 


The pope also had much to do beyond the fiontieis of the 
Papal States m reorgamzin ecclesiastical affairs He was much 
assisted by the Romantic movement of the day which legarded 
the Revolution as a d vine punishment tor the f lihng away of 
the peoples from religion In all coiintrie there was a revival of 
Cathohcism which was looked upon as the remedy for the dis 
orders of society and as the mainstay of the throne Joseph de 
Maistie extolled the pope as a mediator standing above the 
nations and their sovereigns The Society of Jtsus was re 
instituted by a Bull of 1814 it set to worl again and made a great 
contribution to the intellectual and moral revival Concordats 
with various countries were concluded or prcpired even Prussia 
which had acquired lar e Citholic terntoiics in the West con 
eluded an agreement of this kind 

Pius VII was not neo^lectful of art and scholar hip He did 
much to enlarge the Vatican librir) and art coiicclions and 
continued much of the building which had been begun under 
Napoleon s rule with the object ot beautifying Rome Now that 
international peace had been restored Romt became the meeting 
place of km s and empeiors and a ccntie of attr action for irtists 
such as Canova fhorwaldsen Cornelius Overbtek and others 
The most magnificent ancient basilica of Rome S Paolo was 
burnt down durin<^ the Popes last illness Pius VII s tomb by 
Thorwaldsen is to be seen in St Peter s 
Leo Xn 1823-29 — Count delh Geng i now be c imc pope with 
the title of Leo \II Fle was a pious man strut m observing 
the rules of the Church He promoted missions improved the 
educational system in Rome and did much for the Irish and 
German Colleges He had excav ations iindcrt aktn which greatly 
added to what was known of the topo^^rtphy of Rome and had 
great buttresses constructed to support the Coliseum He w lined 
the bishops against the Piotestant Bible societies ind also op 
posed the doctrines of mdiffeientism as wdl as freemasonry 
Vigorous efforts were made to root out the revolution ny Car 
bonari The Sanfedisti who were countcnmccd by the Govern 
ment assisted in the persecution of the Caibonan and there 
were sanguinary conflicts tspecully an the Romagna where the 
Legate Rivarola proceeded with txctssm seventy Ihi policing 
of morals was earned out on mquisitorui hnis Leo mami lined 
good relations with the secular Powers md continued the policy 
of Concordats which he extended to the bouth \mentm repub 
hes The Jubilee Year of 18 *> was cekbritcd as a year of 
reconcihation and pardon Leo \II is buried in St Peter s 
Pitis Vni 1829 - 30 — Plus Vlli formerly Francisco Casti 
glione gave an indication of the purity of his mitnlions immedi 
ately after his election by forbidding his relations to come to 
Rome An important event of this period was the Catholic 
Emancipation Act of 18 9 which was adopted in hngland after 
a long struggle largely owing to the efforts of Daniel 0 Connell 
This act allowed Catholics to sit in parliament mil to hold public 
office emancipation was not complete but Catholics obtained a 
greater measure of freedom and increased in numbers The pope 
augured much ill from the July Revolution m h ranee There 
was much unrest m the Papal btates and throughout Italy and 
the secret societies became more and more danng 
A new penod of revolution now began It was directed agaiMl 
the absolutist and conservative system of the Restoration which 
aimed at a return to the past at a time when men of intellect in 
ail countries were awakening to the idea of thi intrinsic value 
of the nation and were demanding mtelleetual political and 
national liberty The principles of enlightenment once more he 
gan to gam ground and assumed the form of liberalism and cm 
stitutionahsm the guiding pmciples of the 19th century 
Gregory XVI * t 831-46 GrowtH of Revolmtionary Meali 
—The new Pope Gregory XVI formerly the Camtidiilian monk 
Mauro Cappelan was not yet crowned when the Pans Revdtatioil 
of July 1830 set central Italy ablaze The revolt raged thrott^out 
the Papal State and could only be suppressed by Aufitriftft bifti 
nets The pope and his secretary of State 
realized that reforms were needed The a»ba«iderlr of 
Fowm Including the Britfsh tepreientitiye m 
not without vti^athy fet fiit ftm% presenled'' 11 
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in 1831 demanding the admission of laymen to a share m the ad 
ministration and to judicial posts municipal self government pro 
vmcial councils and a State council to consist of laymen The 
pope who resented the interference of diplomats agreed to an 
amnesty and to a few use ul concessions which were however 
administrative rather than political m character A loan was 
raised from Rothschild on onerous terms in order to meet the 
financial difficulties to which the prevailing unrest had given rise 
Revolution broke out again in 183 as a result of the influence of 
the diplomats and the machinations of the rebels order was 
restored by the Austn ns This aroused the jealousy of France 
which occupied Ancona in order by this means to force the 
Papal States to adopt liberal reforms It was not until six years 
later that the foreign troops were withdrawn and a period of 
peace ensued Much was done at this time to promote the public 
welfare The demand for the separation of the ecclesiastical and 
the civil administration was however not fulfilled The new 
secretary of State Lambruschim suppressed all aspirations to 
wards political liberty with extreme severity He was as a mat 
ter of fact only doing what was being done m the majority of 
European countries where the authorities also tried to suppress 
the movement towards liberty by force though by so doing they 
only strengthened the opposition The last three years of Gregory s 
reign were again occupied by rebellions in the Papal States 

Gregory who even after becoming pope lived according to the ; 
strict rule of his Order was also opposed to the modern spirit 
m ecclesiastical matters In the encyclical of 1S43 he condemned i 
false enlightenment mdifferentism and the demand for unbounded 
religious freedom even as the most pernicious errors He also con 
denined the doctrines of Lamennais Bautin and Hermes as well 
as the unorthodox practice followed m Prussia in the case of 
marriages between Catholics and non Catholics The ecclesiastical 
dispute of Cologne ended in favour of the pope In England 
the number of Apostolic vicariates was increased to eight and 
a Cathohc press (The Tablet'^ was founded m order to dispel the 
prejudice against Catholics The Catholic Institute in London 
various pious associations and the ten theological traming coilecCS 
which existed in England m 1846 gave good prospects for the 
progress of Catholicism in England The pope encouraged mis 
sionary work forbade the slave trade and settled a number of 
disputes on ecclesiastical affairs with various countries 

Gregory XVI showed his interest in scholarship by instituting 
museums of Egyptian and Etruscan antiquities in the Vatican and 
a museum of sculpture in the Later an He also encouraged ex 
cavation and the preservation of Roman remains Subscriptions 
were received from all parts of the world for the rebuilding of 
the church of S Paolo fuori le mura which had been burnt 
down and a part of the new structure was ready for consecra 
tion by 1840 Scholars such as Cesare Cantu the historian Angelo 
Mai and the linguist Giuseppe Mezzofanti enjoyed the favour 
of the pope 

The revolutionary spirit continued to make progress and men 
who had been forced to flee from their own countnes owing to 
their revolutionary activities met in Brussels Pans and London 
where they conspired to raise rebelhons m their native lands 
One of the chief of these agitators was Giuseppe Mazzim who 
with his free thinking association La Gtovane I taka aimed at 
overthrowing all monarchical Governments in Italy tmd setting 
up a united Italian repubhc Outside this powerful movement 
there were a number of Italian nationalists who were influenced 
by the Romantic movement and wanted the Italy of the future 
to be founded on religion and the papacy Rosmim and Cioberti 
dreamed of a federation of States under the leadership of the 
pope and Balbo of a national federation with Piedmont for its 
sword and Rome for its heart 

Pitts IX 1846-78 The Revolution of 1848 —The new pope 
Pius IX who was of the Mastai Ferretti family was hdieved 
to hold nationalist views and when he broke with the rigid sys 
tern of government of ks iiredw:essor was at once greeted as the 

pope of progress He prodaimed an amnesty for pohtind. 
offences related the censorship lawsj organized the council of 
mnnsters remaned the mercenary irOop by a avic gii4.r4 


set up a council of State ard a municipal council for Rome ad 
mittmg laymen to membership of the e bodies He showed hi 
sincere desire to prepare the way for Italian unity by proposing 
a customs union between the Italian States The high minded 
pope was however ill rewarded foi his liberalism when the Revo 
lutionary year of 1848 arrived The proclamation of the amnesty 
had attracted Mazzmists as well as bandits and other revolu 
tionary elements to the Papal States and these gradually under 
mined the foundations of society Encouraged by the February 
Revolution m Pans certain elements m the Italian States per 
emptorily demanded that constitutions should be granted The 
Papal States on March 14 1S4S received a constitution setting 
up a two chamber system Not long afterwards the once idolized 
pope was accused of being a traitor to^his country because he 
refused to take part m the nationalist war of Piedmont against 
the Austrian rulers In accordance with the duties of his office 
he put the universal significance of the papacy above national 
aspirations and not only declared his neutrahty but stated that 
he would never place himself at the head of an Italian confedera 
tion By this decision the Hol> See placed itself outside the 
movement for Italian unity and the formation of Italy took place 
m opposition to Rome and to the temporal powei of the pope 
Revolution was alieady threatening in Rome The pope was 
obliged to flee to Gaeta and Mazzim s Red Republic which was 
proclaimed in Rome in 1849 indulged m disgraceful orgies of 
anti religious fanaticism The triumph was however a brief one 
Order was restored by foreign Powers and Pius returned m 1850 

After the stormy years of 1848 and 1849 the former author 
ities were restored to their position m Italy as in Germany and 
Austria and a new reactionary movement everywheie set in In 
view of this it IS not surprising that Pius IX after the expeiiences 
which he had gone through also adopted an anti constitutional 
attitude In this he and his secretary of State Antonelli were 
partly actuated by their conviction that m the Papal States 
where all questions of internal and external policy must neces 
sariiy be regarded from the standpoint of the Church the duties 
of a head of the State acting with a parliament might come into 
conflict with the duties of the pope as head of the Church and 
the freedom and inaependence of the papacy might accoidingly 
suffer The 1848 constitution was not restored but the pope 
granted provincial and municipal self administration Laymen 
were allowed a share m the administration bu^ the final decision 
m all departments remained in the hands of the higher clergy 

Pius IX governed without severity founded charitable msti 
tutions and restored order in the finances where Mazzim had 
left a deficit A really amazing amount of work for the public 
I good was accomplished m the peaceful years which now fol 
I lowed Rome was provided with a good water supply streets**^ 
and squares were improved and the railway to Frascati was con 
structed The pope enriched the Vatican collections with new 
acquisitions founded the Christian Museum m the Lateran and 
encouraged excavations on the Palatine and at Ostia as well as 
the important researches of de Rossi in the catacombs Many 
churches were restored the Damascus Court was altered and the 
great marble staircase in the Vatican was constructed during this 
pontificate 

The Union of Italy — ^The basis of the temporal power of the 
pope was however no longer secure The Italians were subjected 
to the most intense national and international propaganda The 
prmcijml centre of the movement was at this time the little 
Liberal State of Piedmont which now stood forward as the chief 
representative of the idea of unity and supported by France 
took up arms against Austria in 1859 The indepaidmce of Italy 
was everywhere proclaimed and one revolt was succeeded by 
another The abohtion of the Papal States was one of the points 
m. Cavour s programme and it was faced with dissolution It was 
reduced to one fifth of its previous area in i860 In the follow 
mg year Vmtor Emmanuel was prodarmed kng of Italy and 
Cavok: the creator of Itahan unity even as he lay dyi ng 
inTavour of a fr^ Cknch in # ffee State 

Tins watchworrh tc^etber With that of mptuk 

wpe» eveiiywhere repeats m the dogpaa»nf nationdisk The 
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the final ^^ 7 ^ encouraged the nationalists to take 

was no Sedan was received and Italy 

excitem consider the wishes of France the 

its hi best pitch On Sept o the practically 
iQj^gs |.Q of Rome the capital of Christianity which be 
Rome b ^ ^^tholic nations was occupied b> Italian troops 
of capital of Italy The so called Guarantee Law 

of a so confer ed on the pope the ri hts and honours 

oized ^ g^J^nted him an annual endowment and recog 
deciared^th^^^^ territoriality of the papal palaces but these were 
allowed tb of the Italian State and the pope was only 

settled b ^ of them An international matter was thus 

I\ pgj. J i^idividuai State without any other guarantee Pius 
'igainst wl J^efusc^ the offer made to him and protested 
like h usurpation Both he and his successors 

J^ent that ^^^^sed to go outside the \atican until the settle 
join vith^p reached with the Quirmai m 19 9 did not cease 
imposed Christendom 111 protesting against a position 

for the coi pro\ide the necessary guarantees 

Doctrin^^^*“*^ independence of the supreme head of the Church 
was extre midst of all these difficulties Pius IX 

nations ^ Church aftairs Eminent men of all 

for College of Cardinals New seminaries 

cieitcd Rome and new bishoprics were 

Latin Patri ^ i and m other parts of the world The 

Cardinals Jerusalem was restored A Congregation of 

Oidcrs and n affairs of the religious 

of bishops rtiorm The pope held a number of assemblies 

of the Imm^^ instance m 1854 when he proclaimed the dogma 

of 1864 Conception of the Virgin Marv The encyclical 

was a rcDiv i condemnation of So theses (Syllabus errarum) 

't warning^ violent attacks of liberalism The pope uttered 

fb( world compromise in the struggle between God and 

c omproniis^ ^ outstanding feature of the times since 
opposition confusion of minds In 

neva sthoL f ^Jodern irreligious philosophy there grew up the 
md IheoloL ^vhich aimed at a revnal of the metaphysical 
<foctnncs of St Thomas Aquinas 

with a nun^^^^^ Relations — ^Iius I\ concluded concordats 
ibohshecl wh Th( concordat with Austria (1855) 

in tb(^ ‘’bll remained of Jostphism but it was abrogated 

dislurbance ensued Since the end of the Cologne 

md icliLiou Catholic re\ival m Germany 

dc\eIopnient of various kinds took part in the social 

mstitiUedb^ called Rultnrkampf which was 

and the ob^ ^ftcr the creation of the new empire (1S71 ) 
the Chu^^k State complete control 


the Itaders'*''^^ resistance from the bishops and from 

rallied Stan Centre Party who were devout Catholics and 
The mund the pope who also remained steadfast 

land wher^^ ^^ifimrehy was restored in Holland and also m Eng 
'^Vestmiostei bishoprics and the archbishopric of 

Papal Infjtii uii 

m the lifet --*The most important ecclesiastical event 

summonmJ^^ General Council the 

diplomatic^ greatly excited the non Catholic and 

and \cxcd mam subject of discussion was the old 

Side the of papal infallibility Both within and out 

doctrine opposition sometimes on the 

The abunda^ ^ sometimes on the expediency of definition 
It was consi bterature which grew up on the subject shows that 
arguments aspects AE the arguments and counter 

gfcgations freely discussed in the numerous con 

ecclesiastics ^ 

popQ Present voted m favour of the dogma that the Roman 
doctrines cal^ecira possesses mfaEibility for decisions on 

tohe power morals in virtue of his supreme apos- 

UlMni^ ana ^ deathblow to the old doctrines of Gal 

authority 0! ecclesiastical 
sifcion 10 yC® established on a firmer basis The strongest oppo 
of mfalhbility existed among the followers 
h Germany^ who notwithstandmg the latter s warn 


ing against setting up altar against altar founded the religious 
society of the Old Catholics 

Leo XIII 1878-1903 — ^The so called Prophecy of Malachi 
concerning the popes calls Pius IX Crux de cruce and his sue 
cessor Leo XIII whose reign was also a long one Lumen de 
coelo Joachim Pecci — for this was his family name — ^was a man 
of acute and farseemg mind who had received a good trainmo^ 
m practical affairs since he had been Nuncio in Belgium at the 
time when the ecclesiastical and political tension had been at 
its height and Bishop of Perugia during the period of reform 
Deeply conscious of his duty to instruct the nations he issued 
a number of encyclicals which were masterpieces of Latin com 
position and embodied forcibly expressed ideas on ail aspects of 
the hfe of the peoples His Easter encyclical of 1878 dealt with 
the relation between the Church and ci\ilization in general and 
a year later he spoke in praise of St Thomas Aquinas for the 
study of whose doctrine an academy was set up and whom he 
called the best leader for a renewal of philosophy The famous 
encyclical on labour questions (Rerum novarum) issued in 1891 
still continues to influence the modern world It lays down a 
general programme for modern civilization and points out that 
the possessing classes including the employers have important 
moral duties to fulfil and that it is one of the first duties of society 
in general m collaboration with the Church which stands for 
reconciliation between the classes by virtue of its doctrine and the 
spirit of chanty which inspires it and with the State whose duty 
it is to pass laws for the protection of the workers to improve 
the position of the workers 

It was Leo s object to bring about harmonious collaboration be 
tween Church and State without regard to what foim of govern 
ment was adopted The latter was a matter which did not 
concern the Church so long as nothing was done which was 
contrary to justice Other public utterances of this pope dealt 
with Social Democracy and freemasonry the duties of the Chris 
tian citizen and the family and religious questions As a means 
of combating the rationalistic tendencies of scholarship he en 
couraged the study of the Bible and he founded several colleges 
for the Eastern clergy in order to promote unity between the 
churches One of his mam aims was to attain unity among the 
various Christian religious communities and Rome and thus to 
restore the unity of the Christian faith 

Leo XIII patronised art and learning to an extent which re 
calls the Renaissance popes He was a great admirer of Dante 
published his own poems and founded a College of Literature 
One of his greatest acts was to open the Vatican archives to 
students of all nations and denominations (tSSo) and the Biblio 
theca Leonma was founded for the same purpose The pope wis 
firmly convinced that the Church had nothing to fear from the 
investigation of truth and it was his desire that the fullest light 
should be thrown on every detail of ecclesiastical and world 
history Students of all nations including England set up his 
toncal schools and research institutions m Rome and have from 
that time onwards vied with one another in making use of this 
inexhaustible mine of knowledge for the advancement of learning 
Leo encouraged archaeological and scientific studies and re 
instituted the Vatican observatory On the artistic side he re 
built the apse of the Lateran basilica and restored the Galleria 
dei Candelabn and the Borgia apartments 

In his relations with the newly established kingdom of Italy 
the btate which now contained the Vatican Leo XIII remained 
as a matter of principle in the same attitude as his predecessor 
and avoided any official relations with the Qmrmal which was 
the royal residence Following the example of Fius IX he 
forbade Italian Catholics to take part in elections or to stand 
for the legislature and demanded the restoration of the temporal 
sovereignty of the pope as a guarantee for the free exercise of 
spiritual power A number of attempts were made to solve the 
Roman question as it was cafled But Leo XIII and hiS secre 
tary of State Rampolla who were fpends of France never for 
a moment entertained the idea of attaining their ends by bmg 
mg about a war between the Powers and destroying the unity of 
ItSy They only considered peaceful methods Negotiations w re 
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undertaken on the basis of the proposal that the popes while giving 
up all further claims should be granted effective sovereignty over 
a small territory France which was at that time an opponent 
of Italy was in favour of an agreed solution Austria and Germany 
adopted an attitude of reserve and Italian Liberalism which 
was hostile to the pope and instituted a celebration of the 
memory of Giordano Bruno in 1889 W way of demonstration did 
everything m its power to prevent an agreement being reached 

Leo XIII was faced in Germany with the legislation which 
Bismarck had had adopted in Prussia as a result of the RuUur 
kampf This legislation with the severe police regulations and 
other material means of pressure which it instituted set up a com 
piete system for the suppression of the freedom of the Church 
The pope adopted a moderate and conciliatory attitude and 
With the support of the Catholic population of Germany sue 
ceeded in obtaining the repeal of the legislation against the 
Church Leo was appointed arbitrator in the dispute between 
Germany and Spam concerning the possession of the Caroline 
islands (1885) He also acted as arbitrator in a number of other 
cases and thus renewed the former activities of the popes in 
international relations Although he was specially friendly to 
France his relations with that country were unsatisfactory since 
measures were taken to bring about a complete separation of 
Church and State A movement arose in England for union be 
tween the Anghcan and Roman Churches but Leo decided in the 
negative in the controversial question of the validity of the 
consecration of Anglican clergy 

The pope who had great diplomatic gifts endeavoured to es 
tabiish good relations with all countries He obtained the msti 
tution of a Russian embassy to the Vatican and even estab 
lisked diplomatic relations with Japan A council of bishops of 
all the South American States was held in Rome m 1899 The 
Catholic hierarchy which now extended over all parts of the | 
world was increased by nearly 300 dioceses and vicariates Leo 
XIII was a born ruler and was inspired as a teacher by abun 
dant 1 nowledge of the world and of life 

THE 20TH CENTURY 

Pius X 1903-14 — ^The new pope Giuseppe Sarto who took 
the name of Pius X had no diplomatic experience but was a 
shining example of the ideal virtues of a shepherd of souls His 
motto was Instaurare omma tn Chnsto and he addressed him 
self With determination to the task of fortifying the inner hfe of 
the Church in every possible way and filling both clergy and 
people with the true spirit of the Gospel While Leo XIII had 
been above all the pope of kings courts and bishops Piux X was 
the pope of the poor and humble of the minor clergy and of 
theology and the practical cure of souls Before he became pope 
while he was bishop of Mantua and patriarch of Venice he had 
won universal sympathy by his deeply religious natuie and his 
activity in social and charitable affairs As a result of what had 
taken place in the last conclave when Austria had exercised its 
veto against the candidature of Cardinal Rampolla he published 
two constitutions which prohibited the exercise of the secular 
veto and reformed the method of papal elections (1904) He 
reformed the Roman Curia laid down rules concerning officials 
in order to check the evil of patronage and defined the respective 
spheres of competence of the Congregations and the various other 
authorities of the Cuna which had become somewhat vague 
There was a reduction of the number of fees charged for van 
ous purposes Rome was redivided into parishes A reduction was 
made in the excessive number of seminaries for priests in Italy 
and Pius instituted a uniform curriculum for the training of the 
clergy in theology and ascetic discipline Like his predecessors 
he laid stress on the study of St Thomas Aqumas and the 
Bible The Bible Institute was set up in Rome m 1909 it was 
organized by Fonck on the most modern scientific principles 
The Vatican library and archives were developed on the lines 
adopted by Leo XIII ^d the new picture gallery was created 
The Italian bishops were given instructions for the care of 
ecclesiastical archives and the preservation of monuments Pius 
also undertook the reform of Church music and encouraged the 


use of the old Gregorian chants 

The pope as bishop of Rome frequently preached sermons 
he recommended frequent communion as a means of develop 
mg spiritual life and suggested that children should be admitted 
to communion as early as possible He earned out a number 
of liturgical reforms and laid down rules for the secular and regu 
lar clergy who were instructed to interest themselves in social 
questions Pius did important work in connection with the codifi 
cation of ecclesiastical law Under his instructions the rules 
which remained valid for the present day were extracted m a 
clear and definite form from the chaotic mass of laws which 
had accumulated in the course of centuries some of which no 
longer corresponded to modern requirements He did not live to 
see the completion of this work the nevg Codex tuns ecclesmsUa 
but certain of its provisions including those relating to marriage 
were put into force during his life time 

A great stir was created by the pope s manifesto against mod 
ernism (1907) In this he condemned all tendencies whether 
m Catholic theology or elsewhere which aimed at the reform of 
dogma He demanded that the clergy and teachers of theology 
should take a special oath disavowing modernism a movement 
which had its headquarters m France and Italy and threa ened 
to cause a weakening of the faith in those countries Pms was 
not opposed to the modern historical outlook and recognized 
the justification of a development of Church doctrine on the 
basis of incontrovertible researches but as the guardian of Cath 
olic dogma he could not allow that the supernatural sources of 
revealed relio-ion should be deprived of their specifically ecciesiasti 
cal character by false evolutionism and that faith and knowledge 
should be completely separated from one another 

Pius X was not greatly interested in political affairs but he 
had a valuable helper in this respect in his young and congenial 
secretary of State Cardinal Merry del Val As regards relations 
with official Italy the Vatican and the Quinnal gradually estab 
lished a peaceful modus mvendt although the pope had declared 
immediately after his election that the Church as the foundation 
of Christ must enjoy full and complete liberty He qualified 
the absolute prohibition imposed by his predecessors against the 
participation of Catholics in political elections and encouraged 
the non political organization Catholic Action which aimed at 
educating the social civic moral and religious conscience of the 
Italian nation He had much difficulty in his relations with 
France the eldest daughter of the Church which adopted legis 
lation for the separation of Church and State (1905) He took a 
decisive part in the new settlement of ecclesiastical conditions 
The new Republic of Portugal also earned out the separation of 
Church and State (1911) In Great Britain the Act of 1909 gave 
Catholics full equality of rights with members of other denoiT* 
inations 

The last circular issued by Pius X was an appeal for peace 
addressed to the Catholics of the world on Aug 2 19x4 He 
called on Catholics to pray that the flames of war might be ex 
tinguished and that those who guided the destinies of States 
might cherish thoughts of peace The religious pope as he 
has been justly called died m poverty as he had hved and is 
buried m a plain sarcophagus m the vaults of St Peter s He 
IS revered by the people as a saint 

Benedict XV 1914—22 The Woxld War — The archbishop of 
Bologna Giacomo della Chiesa known as Pope Benedict XV was 
the great and distinguished priest diplomatist m whom was brii 
liantly personified the mediaeval rulers ideal — Justitia et Pax 
(justice and peace) From his exalted non party position and 
with his spintual authonty over all nations he left no stone 
unturned in his endeavours to arrest the appalling war spirit He 
charactenzed as the four fundamental evils — and the reason for 
the severe disturbance of the orderly state of human society — 
the want of kindly love in the relations of mankind with one 
another the contempt of authority the iniquitous warfare of 
ranks and classes the greedy hankering after tra nsitory..# *^cf*^ 
penshable possessions These evils must he uprootr^^uu only 
moreover by bunging once more into esteem the fundamental 
prmciples of Chustiamty This pioi^^ ^ope composed an indi 
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vidual prayer for peace and proposed to the combatant nations 
a truce for Christmas 1914 A am and ao^am he exhorted them to 
desist from this mutual destruction mama and to realize that 
nations do not die out and that therefore rulers should weigh the 
rights and lawful aspirations of nations by direct or indirect 
exchange of opinion for balance of power in the world depends 
much more on mutual well wishing and on respect of the rights 
of others than on the number of men under arms and on the 
strength of fortresses The message of Benedict XV of Aug i 
191/ to the heads of the Stites of the combatant nations consti 
tuted the climax of the papil efioits foi peace In this as the 
father of all who loves ail his children with equal affection he 
proposed an honourable peace for all whose duiability would be 
guaranteed if the moral strength of justice were to take the place 
of the material strength of weapons and international disputes 
^eie submitted to arbitration At the same time this pope 
of peace accomplished deeds of the sublimest chanty Through 
his intercession he ameliorated the lot of the prisoners of war 
the wounded and the sjck he collected alms throughout the woild 
with the zeal of a rranciscui mendicant friar for the poor and 
needy irrespective of nalionility and religion In the midst of 
the tumult of wir the new book of Church laws begun under 
Pius \ was completed (1917) in which the common laws of the 
Church are lucidly compused m one As a supporter of missionary 
affairs Benedict emphasized in the great Encyclical Letter of 1919 
the common missionary duty of ail members of the Catholic 
C hurch — of the bishops of the piiests of the laity and he estab 
hshed a training centre for the oriental Church in conjunction 
with thf Oriental Iistitute m Rome lor the education of a home 
trained mission clergy The war situation hindered the pope m 
free intercourse with the woild A^^amst this ignoble situation 
which irose from the want of an individual territorial property he 
entered a protest and demanded a solution of the so called Roman 
question winch should guirantee the Holy bee complete mde 
ptmlence of ill temporal power 

JPitis XI 1922 — Pope Pius \I was born on May 31 1857 m 
Desio m ir Mil in md was oidamed on Dec o 1879 the 
Litcrm Bisilica in Rome As head of I he Ambrosian Library in 
Milan and of the \atican library he gamed the repuUtion of a 
briilunt scientific orgam/cr and of a distinguished scholar hon 
ourtd by all the world of culture In addition to this he was 
zealously active m the cure of souls His love of nature led him 
in the summer hohdiys to the mountains where he sought bodily 
and spiritual refreshment As apostolic visitor and subsequently 
papal nuncio m Poland he gave proof of supreme impartiality 
and justice m the face of difiicult conditions Appointed cardinal 
archbishop of Milan m 19 i he miniged this most difficult 
Hd biggest of Italian dioceses with inspired ability and with wise 
comprehension of the Church needs of a gxeat modem city These 
man;^ sided gifts in addition to his eminent knowledge of Ian 
guagts his dear penetrating discernment his strong simple char 
acter and his high ideal conception of the priesthood made 
Achille Ratti appear more suitable than any other to mount the 
papal throne His election on Peb 6 19a called forth universal 
satisfaction 

With the words Pius is a name of Peace therefore I will bear 
It Pius XI begin his rule among the signs of the rebuilding of 
Europe after the prodigious shock of the World War It is not as 
yet possible to judge this pontif conclusively in his world his 
toBcai sigmicance He is a specially keen supporter of all scientific 
movements and devotes his whole vigorous authonty to the draw 
ing together again and reconciliation of the nations The mighty 
influx of pilgrims from all the world to Rome m the Holy Year 
2925, to whom the pope delivered impressive addresses m the 
familiar languages of their native countnes showed forcefully 
wtwt unique prestige what undisputed moral and cultural weight 
llift |*pacy has m all States and Nations This is also demonstrated 
by tho stundifig of the Diplosmttc Corps at the Vatican which 
ba rinnmg of the World War to 19^8 Mi fatoroteed from 

^ Idi yoir lo*# brought the jsriicoessM solufeioa of the Romto 
«« ewt tf Mtortcal importtoc^ 


pope regained his complete liberty as an independent sovereign 

(I r 

The Renewal of Papal Sovereignty —The aspiration of 
Pius XI for the drawing together again and reconciliation of 
the nations bore histone fruit seven years after his holiness first 
assumed the papal tiara 

Mussolim had m 19 6 expressed the wish that a solution of 
the conflict between the Italian State and the Vatican should be 
arrived at a wish that was communicated to Pius XI which 
found a favourable reception m that quarter Unofficial semi 
official and eventually official ne otiations followed during the 
years 1927 and 1929 but were kept strictly secret The councillor 
of State Signor Barone acted as the Ita lan representative Mon 
signor Borgon mi Duca and Signor Paceili as representativts of 
the pope although m the last phase after Signor Barone s death 
the negotiations were conducted by Mussolini and Cardinal C as 
parri with Signor Pacelii as the sole intermediary It was not until 
Jan 19 9 that rumours of an imminent solution of the Roman 
Question began to circulate On Feb 7 Cardinal Gaspirri in 
formed the Diplomatic Corps accredited to the Holy See ex 
pressly summoned by him that an agreement had been concluded 
and was about to be signed 

Mussolim s goodwill and powers of translating visions into facts 
combined with the pope s definite aspiration foi peace md concord 
at home and abroad united to bring about a great and histone 
event which happened with dramatic suddenness on T cb ii At 
noon on that day a treaty was executed at the pahie of the 
Lateran m Rome by which Pius \I became sovereign of a 
newly created State The City of the Vatican Three do( u 
meats were sio^ned respectively for the high contracting pirties 
by Cardinal Gasparn papal secretary of State and Mussohm 
The treaty concordat and financial convention which had to 
receive the ratification of the king of Italy and the supreme 
pontiff within four months from the signature took effect from 
the moment of ratification 

The political treaty between Italy and the Holy See consists 
of a preamble and 27 articles It recognizes the full property 
exclusive domimon and sovereign jurisdiction of the Holy See 
over the Vatican as at present constituted and for this purpose 
The City of the Vatican is constituted in which there can be 
no interference by the Itahan Government The bound irits of 
the Vatican city are indicated m the map annexed to the treaty 
The Vatican city is endowed by the Italian Government with 
various public sei vices Territorial immunities are provided for 
the patriarchal basilicas and certain edifices outside the Vatican 
city in which the Holy See houses its congregitions and offirts 
Also the nght of the Holy See to send its own diplomatists to 
foreign countnes and receive foreign diplomatists according to 
the general rules of international law is recognized by Italy 

It IS also declared that the Vatican wishes to remain and will 
remain extraneous to the temporal competitions between other 
States as well as mternational congresses convened for this pur 
pose unless the parties in conflict appeal unanimously to its 
mission of peace and reserves the full right in any case to the 
exercise of its moral and spmtual power In consequence thereof 
the Vatican territory will always be considered neutral and m 
violable 

The following declaration is of supreme importance to future 
histonans — The Holy See considers that with the agreements 
signed to day it possesses the guarantees necessary to provide due 
liberty and independence to the spmtual government of the 
dioceses of Rome and of the Catholic Church m Italy and the 
whole world It declares the Roman question definitely and ir 
revocably settled and therefore eliminated and recognizes the 
hngdom of Italy under the dynasty of the house of Savoy with 
Rome as the capita! of the Italian State Italy on its side rec 
ognizes the State of the Vatican aty under the sm^tmgniy of the 
supreme pontiff The Law of Gmtmitees and mf other Im dr 
act contrary to the present treaty ts ah?ogated 
For the article in the Concordat which concerns Ifftly and ti«r 
Canon laW and the qtestioii of reli^otis s$4 IfMf 

Aodw«faig“ to the fintoml cottYtentron the Blotf M A 



PAPACY 225 


settlemtnt of all its financial relations with Italy in consequence 
of the loss of Its tempoiai power m 1870 accepts 750 000 000 lire 
(£815 000) m cash and 1000000000 lire (£10869000) m 
Italian State bonds bearing interest at 5% This sum is less than 
what Italy would have paid if the Holy See had accepted the 
allowance offered under the Law of Guarantees of May 13 1871 

On the day following the signing of the treaty Pius XI ap 
peared on the balcony of St Peters and gave the pontifical 
blessing Urbi et Orbt in the presence of some 100000 people 
gathered m the square amidst scenes of unprecedented en 
thusiasm 

Commenting on this historic e\ent The Times (Feb 1929) 
said — It is a great fact m the history of the Roman Church and 
of United Italy now for the first time invested with a complete 
religious unity m the minds of all her Catholic citizens With 
the signal courage and breadth of view which have led him to 
carry out this great woik of peace the pope assumes the whole 
responsibility for his departure from the course followed by his 
predecessors for almost 60 years He declares that the only aid 
he has had during his long study of what until two days since was 
still the Roman Question has been from the prayers of the faith 
ful of his communion The credit of the initiative is as 
signed to Signor Mussolini but he must have known that in the 
pope whose first act was to bless the people from the outer loggia 
of St Peter s he would find a ready listener The pontifical 
banner and the flag of Umted Italy flew side by side on St Peter s 
yesterday In the words of the governor of Rome what seemed 
to be a poet s dream has indeed become a splendid reahty 

On March 9 the pope received the entire diplomatic corps 
accredited to the Holy See to receive from them the congratula 
tions of the nations of the world on the settlement of the Roman 
Question by the Lateran Treaty More than seventy diplomats 
representing about thirty five countries assembled before his hob 
ness in the throne room 

In his reply the pope declared that the diplomatists visit was 
truly the greatest and the most impoitant that could be made to 
us r or behind each one of you we cannot prevent ourselves from 
seeing your respective State leaders kings presidents regents or 
by whatever other name they are called and with them youi 
peoples and your countries The sympathy and union of your 
countries and peoples at a moment (or it can be said a turning ! 
point) so important m the history of the Holy See and the Church 
are translated into such solemn demonstrations that they have 
replaced and surpassed without measure all the guarantees which 
we could have desired His holiness went on to refer to another 
guarantee which since February ii has been filling the entire 
world That is this great incomparable (and perhaps up till now 
unprecedented) plebiscite not only of Italy but of all parts of 
the world There is no exaggeration in these words we have re 
ceived letters and dispatches not only from all the towns and vil 
lages of Italy not only from all the towns and many of the vil 
lages of the countries of Europe but also from the two Americas 
from India from China from Japan from Australia fiom New 
Zealand from Northern Central and South Afnca from Alaska 
from the Mackenzie from the Hudson as if it all concerned a 
local affair What an impressive event and one which authonzes 
us to state that not only the people but that the peoples of the 
entire world are with us a true plebiscite not only national but 
world wide And there is the most imposing guarantee that can 
be thought of or imagined 

We are too close to the big fact to appreciate it in its full im 
portance and significance and cannot even guess at its reper 
cussive effects throughout the world It has been expressly de 
dared that the Vatican city State will remain extraneous to the 
temporal competitions between other States and that it will 
only endeavour to fulfil its mission of peace if invited to do so 
The Vatican wiH therefore not apply for admission to the Le^ue 
of Nations as membership of that body would involve military 
ofolip,tions which a spmllial Power such as the Holy See could 
not undertake The temporal power of the Holy See as the world 
teckops temporal power^ is hardly ignore than the palpat^le asset 
ttm of a right when the insigmficant size of the new State js 


considered All that the pope a ked for and received was what 
was indispensable to true sovereignty and necessary for his 
spiritual ministry 

This taken m conjunction with the statement m the preamble 
of the treaty that the two high contracting parties recogmze the 
advisability of eliminating every reason for enmity between them 
may be seen to be something more than a magnificent gesture 
towards international concord It is the greatest attempt made m 
the present generation to reinforce the moral health and happiness 
of the world because it contains the potentialities by which the 
peace of Christ in the Kin<ydom of Chnst can be forwarded 
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Th Toeche Kaiser Heinnch VI (Leipzig 1867) H Prutz Kaiser 
Friedrich I (3 vols Danzi®- 1871-74) F von Raumer Geschichte 
der Hohenstaufen und ihrer Zeit (5th ed 6 vols Leipzig iS/8) 

W Bernhardi Lothar von Supplinburg (Leipzig 1879) and Konrad 
III (1883) J Thiel Die pohtische Tkatigkeit des Abies Bernhard 
von Clairvaux (Komgsberg 1885) K Norgate England m der the 
Angevin Kings (1887) A Hausrath Arnold von Brescia (Leipzig 
1891) D Hirsch Studien zur Geschichte Komg Ludwigs VII von 
Frankreich (Leipzig 1892) A Luchaire Louis VII Philippe Auguste 
Lows VIII (vol 111 pt I of E Lavisse Histoire de France 1 vols 
1893-1901) F Vacandard Vie de S Bernard (2 vols 189 c') J 
Jastrow and G Winter Deutsche Geschichte im Zeitalter der Hohen 
staufen (2 vols 1897-1901) O Cartellien Aht Suger von Sa nt Dent\ 
(1898) H Bohmer Kirche und Staat in England und in der 
Normandie tm A/ und XII Jahrhundert (Leipzig 1899) and P 
Scheffer Boichorst Hat Papst Hadrian IV zu (Sunsten des englischen 
Komgs uber Irland veifugt? in MiUezlungendes Instituits fur osterr 
Gesckichtsforsckung (supplementary vol iv 1893) 

(c ) From 1198 to 1261 — On the pontificate of Innocent III m gen'*"***' 
eral see F von Hurter Geschichte Innocenz III (3rd and 2nd ed 4 
vols Hamburg 1841-44) and A Luchaire Innocent III Rome et 
lltalte (2nd ed 1905) Innocent HI la croisade des albigeots (1905) 
Innocent III la papaute et I empire (Paris 1906) Innocent HI la 
question d orient (1906) and Innocent III les royauUs vassales du 
Saint Siege (1908) Cf E Wmkelmann Fhiltpp von Schwaben und 
Otto IV von Braunschweig (2 vols Leipzig 1873-78) W Norden 
Das PapsUum und Byzanz (1903) a considerable part of which is de 
voted to Innocent III E Gerland Geschichte des lateimschen Kaiser 
reicke‘s von Konstantinopel (Hamburg 1905) R Davidsohn Phitzpp 

II August von Frankreich und Ingeborg (Stuttgart 1888) R 
Schwemer Innocenz III und die deutsche Kirche wahrend des Thron 
streites von iigS'^izoS (Strassburg 1882) Else Gutschow Innocem 

III und England (Munich 1904) and many other detailed mono 
graphs The pontificate of Honorms III is dealt with by J Clausen m 
his Papst Hononus HI (Bonn 1895) and his registers have been pub 
lished by P Pressutti (3 vols Rome 18S4 and 1888-95) On Gregory 
IX see J Felten Papst Gregor IX (Freiburg 1 B 1886) P Balan 
Stona di Gregono IX e dei suot tempt (3 vols Modena 1872-73) and 
J Marx Die vita Gregoni IX (1889) The publication of the registers 
of this pope was begun by L Auvray m the BihUothhque des Scales de 
Rome et d AMnes (Pans 1890 et seq ) On Innocent IV see E 
Berger St Louts et Innocent IV (1893) E Wmkelmann Kazser 
Fnednchll (2 vols Leipzig 1889-97) P Aldmger Die Neubesetzung 
der deutschen Bwtumer unter Papst Innocem IV (Leipzig 1901) 
Rodenberg Innocenz TV und das Komgretch Stztkm (Hallej^^aflS#^ 

F TenckhofiE Bapst Alexander IV (1907) The publication Wthe regis 
ters of Innocent IV was undertaken by Elie Berger (1881-1919) and 
those of Alexander IV by J de Loye A Coflon and C Bourel de la 
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Ronaere (1S95 ) As the history of the later Hohenstaufejis is 

intimately bound up mith that of the contemporary popes mention 
must be made of F W Schirrmacher Dte let ten Hohenstaufen (Got 
tingen 1871) A Karbt Ge^chichte Manfreds vom Ende Fnednchs II 
bts 21 seiner Kronung (1897) and K Hampe Geschtchte Konradins 
von Hohenstaufen (Innsbruck 1S94) 

(d) From 1261 to 1305 — L Dorez and J Guiraud members of the 
French school at Rome began the publication of the registers of Urban 

IV (1892 etc) E Jordan those of Clement IV (1893 etc) and 

J Guiraud and L Cadier those of Gregory X (1892 etc) On 
Gregory X see F Walter te Pohttk der KDune unter Gregor X (Ber 
iin 1894) The pontificate of John XXI has been dealt viith by R 
Stapper Johannes \XI (Munster 1 W 1898) and that of 

Nicholas in bv \ Demski Papsi Ntkolans HI (Munster 1 W 1903) 
m vol \i of the Ktrchengeschtchthche Studien edit by Knopfler 
Schrors and Sdralek The pubhcation of the re isters of Nicholas HI 
was underta] en by J Gay (1898 etc ) Much information on the 
polity of these popes wil be found in the following R Sternfield 
/ udwtgs des Heihgen Kreu ug nach Turns und dhe P^tUk Karls I von 
Si then (1896) Ch V Langlois Le Regne de Philippe 111 le Hardi 
(1887) L Lecltie Les Rapports de la papaute et de la France sous 
Philippe in (Brussels 1S89) C Minien Riccio Alcum fatti nguar 
dantt Carlo I (Naples 1874) wad II Regno di Carlo 1 dAngtd 

m the Archivw stonco itahano (3rd series vols xxii xxm xxiv xxv 
\xvi 4th senes vols 11 111 iv v vii i8/S~8i) A Busson Die Idee 
dis diutuhcfi Lrbretchs und die ersten Habsburger (Vienna 1878) G 
del Giudice La Famiglia di re Manfredi (Naples 1880) and H Otto 
Dte Be lehungen Rudolfs von Ilabsburg u Papst Gregor X (Inns 
bruck 189 s) There is a good account of the policy of Martm IV in 
O Caitellien Peter von Aragon und dte st thamsche Vesper (Heidel 
berg 1904) On Hononus IV see introduction to the complete edition 
of his registers by Maurice Prou (1886-88) E Langlois has published 
the registers of Nicholas IV (1886-93) and Otto Schiff deals with his 
pontificate m his Studien ur Geschichte Papst Nikolaus IV (1897) On 
Celestine V see H Schulz Peter von Murrhone Papst Coelestm V 
(1894) The pubhcation of the registers of Boniface VIII was begun 
bv G Digaid M Faucon and A. Thomas {1884) Of the vast literature 
on this pontificate we must content ourselves with citing Heinrich 
Pmke Aus den Tagen Bomjaz VIU (Munster 1 W 1902) Ch V 
langlois St Louis Philippe le Bel Les Dermers capetiens directs 
(vol 111 pt 2 of Lavxsse Histoire de France) Ernest Renan J^tudes 
sur la pohtiqm reUgieuse du rhgne de Fkzhppe le Bel (1S89) A Baud 
rilhrt Di id6es qu on se f aisait au XIV siecle sur le droit d interven 
tion du souveram pontife en mati^re politique in the Revue d ktstotre 
et de hii&atm e rehgieuses (vol lu 1898) and R Hoitzmann Wtlhelm 
von Noi^aret (Freiburg 1 B 1898) The pontificate of Benedict XI 
IS dealt with by P Bunke in his Papst Benedikt XI (Munster i W 
t%i) Vr Ch Grandjtan Recherches sur 1 administration financi^re 
<iu pape Btnoit XI m the Melanges d archeologte et d histoire (vol 
m 1883) published by the French school at Rome Grandjean has 
published the registers of Benedict XI (1883) 

Among works of a more general character that throw light on the 
history of the papacy during the 12th and 13th centuries the first place 
must be given to Walter Norden Das Papsttum und Byzanz Dte Tren 
nung der betden Machte und das Problem threr Wpedervereimgung bis ' 
um Untergange des byzantmzscken Rezchs (Berlin 1903) which con 
taim an account of the question of the East in its relations with the 
napa! policy from the rise of the schism down to the end of the 
middle ages See also Felix Roequam La Papaitte au mo yen dge (1881) 
and La Cour de Rome et lespnt de riforme avant Luther (3 vols 
i893-*97) j B Sagmuller Die Thatzgkeit und Stellung der Cardinale 
bis Papst Bmtfaz VIU (Freiburg 1 B 1S96) and A Gottlob Die 
papstitekm Kremzugssieuern des 15 Jahrhtmderts (Heiligenstadt 
1892) and Kremablass md Atmosemblass (Stuttgart 1906) 

Period HI 1303-1590 — Baluze Vtiae paparum aventomemmm 
iS 0 $^iS 94 (^^93) Raynaldus Anmks eccks ab anno stgS [to igbg] 
annotated and added to by J O Mansi (is vols Lucca 1747-56) 

J O Mansi Conakorum colkctta (1759-1S70) Theodericus of Niem 
Be sekum&U (edit G Erler 1S90) J B Chnstophe Histoire de la 
papaMi (1873) C J von Hefele ConaUengesektehte (Freiburg 1 B 
iSS5«^o) C A C von Hofier Dm avignonestschm Papste (1871) M 
Cteighlon Btstory of the Papacy (1SS2-94 2nd ed 6 vols 1897) 

L von Pastor Geschfckte der Fapste (Freiburg i B 1886-89) and 
Acta pontificum (1904 etc ) , N Valois La France et le grand schisme 
(4 vols 1896-1902} J Halier Papsttum und Kirchenreform (3:903) 
For the Papacy in connection with the Renaissance see E Muntz Les 
dfti (1892) , J Voigt Wtederbekbmg des Klassuchen Altertums 
(1893) J Burkhirdt Ctdiur der Renmssance m Itaken (2 vols edit 
L Geiger 1907) For the palace at Avignon see F Ehrle Mistona 
Mthhotheme Rommorum Ponttficum (vol t 1890) 

To the authorities for the lives of individual popes and to the articles 
m thfe Councils of BASEt Coksxahce IXekt may be added CiASM'mt 

V F Boutavi PMfyppc k Bel (1861) L Komg Papstl Kmnmer 

ClofMAj F md PokmnXXII (1894) H Fmke Acta Aragmen 
XXII J F Bdhmen Regesta Ludmgs des Bomn 
illio)' I VMUmische Aetm (1S91) B Rieybetj LMemHscMe Wider 
mmf |. C F F Hitler Zudkpzgs Kampf ier Bmc ($ 

A Coulot Se hm XXU (now* <J 


Mollat Lettres commun de Jean XXII (vols i-iv 1907) Clement 
VI E Werunsky Kaiser KarllV (vols 1 and 11 1882-86) F Papen 
cordt Cola de Rien 0 (1841) E Deprez Lettres closes de Clement VI 
(1901) Innocent VI E Werunly Ital PohUk Innoc VI und Karl 

IV (1S7S) Karl IV (vols 11 and m 1886-9 ) J P Kirsch Kollec 
tonen (iBgz) G Daumet Innocent VI et Blanche de Bourbon (iBgg) 
Urban V J B Ma nan Urbam V (1863) E Weiunsky Karl IV 
(vol m 189 ) M Piou Relations politiques avec les rots de France 
(1888) H J Wm*m Alborno (1892) J P Kirsch Ruckkehr der 
Papste Urban V und Gregor XI nach Rom (1898) Gfegory XI 
J P Mirot Retour du St Siege a Rome (1899) N Tommaseo Let 
tere di S Catenna (i860) M A Mignaty Cathtnne de Stenne (1886) 
Boniface IX Vita (m L A Muratori Rerum Itahcanm Senptores 
vol 111 2 25 vols edit F Argellati 1723-51) Cosmo dr omium (edit 
J Jansen 1900) andj Jansen BomfaausIX und dte diutsche Kirche 
(1904) Innocent VII Gregory XII schismatic popes Council of 
Constance etc Monumenta concil gen sacr YF (1857 96) Martin 
Alpartily Chronica (edit F Ehrle 1906) Martm V Vitae (see 
Muraton above vol m 2) E von Othenthal Bullenregister Martins 

V und Eugens IV (1885) Eugenitjs IV Vita (see Muraton) N 
Valois Pragmatigue sanction (igoy) 'FfiCBOLAs N Jannotius Manettus 
P ita Nicolai V (in Muraton) V da Bisticci Vita (1839) Georgius 
(1742) E Muntz Les Arts (1892) M Creighton Papacy (vol 11 
188 ) Paul II J Ammanatus Eptstolae et commuitam (1506) 
Caspar Veronensis Vita (see Muratori as above also separate edition 
1903) M Canensius Vita (edit A M Quenm 1740) Sixtus IV S 
Infessura Diano (1890) Notajo di Nantiporto Diam (see Muratori) 
Jacobus \Olaterranus Dianum (see Muraton) A Schmarzow 
Melo zo da ForU (1886) E Steinmann Sixiimsche Capelle (vol 1 
1901) J Sctilecht Andrea Zamometic (vol 1 1S93) Innocent VIII 
S Infessura (see above) J Burchardus Dianum (edit L Thuasne 
1S83) Julius II M Brosch JuhusII und das Azrehenstaat (iS^S) 

H Geymuller Entwurfe fur St Peter (1875-80) A Schulte Maxi 
mihan als Candidat fur den papstlichm Stuhl (1906) Leo X J 
Hergenrother Regesta Leoms X (1884-91) P Giovio Vita (1548) 

W Roscoe Leone X (1816) J Jansen Geschichte des deutschen 
Volus (vol 1 1897) A Schulte Fuzz er m Rom (1904) P Kali off 
Luthers romischer Pro ess (1906) Aerian VI C Buimann Adrsinus 

VI (1727) Clement VII W Fnedensburg Nuntiaturbenchte (vol 

I 1892) S Ehses Documente zur Geschichte der Ehesdmdwig Hem 
richs VIII (1893) and Concilium indent (vol iv 1904) J Fraikm 
Nonaatures de France (vol 1 1906) Paul III W Fnedensbuig 
Nuntiaturbenchte (vol 11 etc 1892-1908) V enetianUiChe Depeschen 
vom Kaiserkof (vol x 1S89) W Maurenbrecher Karl V (1863) 

G de Leva Carlo V (1867) L von Pastor Reumonsbestrebungen 
Karls V (1879) Julius III A Massarclh mj J I Dollmger Conal 
von Inent (1876) G de Leva Carlo V (vol v 1890) Marceelus 

II P Polhdorus Vita (1744) Pius IV S Fallavicim Conaho dt 

; Trents (1656) G Duruy Cardinal Caraja (1888) L Susta Cune und 
Concil (vols 1 and n 1904-09) S Stemheiz Auntiaturbenchte (vols 
|i and 111 1897-1903) Pius V A Gughdmotti Marcantonis Colonna 
(1862) Gregory XIII A Themer Annuks ecdeszaUici (iBsb) G P 
Mafiei Annah (1746) M Brosch Ktrchenstaat (1880) Nuntiatur 
benchte (edit J Hausen vol i 1892) A Stemhuber Collegium ger 
mameum (vol 1 and 11 1907) A Astram Companm de Jesus de 
Espana (3 vols 1902) B Duhr Jesuiten m Deutschland (vol i 
1907) Memone autografe (edit G Cugroni 18S2) V Balzam Rome 
under Sixtus V m the Cambridge Modern History and J Hubner 
Sixte Quint e (1870) 

1 enods IV V VI 1590 onwards — ^In addition to the general works 
already mentioned see M Brosch Geschtchte des Ktrchenstaat es 
(Gotha 1880-82) utilizing Venetian archives A R Pennington 
Epochs of the Papacy (1881) F NippoM The Papacy m the Nme 
teenth Century (New York 1900) F Nielson The Etsimy of the 
Papacy in the Nineteenth Century (tgoO A Galton Church and State 
m France (1907) E Bourgeois and E Clermont Rone et NapoUon 
HI (1907) R de Cesare Roma e lo stato del papa ddl ntomo dt Pto 
IX (2 vols Rome 1907) m abiidged translation The Last Bays of 
Papal Rome (Boston 1909) M Pemot Acta Apostolkae Sedts La 
pohtiqm de Pie X (1910) and Le Saint St^ge et m pohttqm mondude 
(1924) P Dudon L action de BenSzt XV (19x8) A Baudnllart 
Benoit XV (1920) C Gallet Le Pape Benott XV et la Guerre (idzi) 

J van der Heuval The Statesmanship of Bemdtct Xy (1923) C 
Loiseau Politique romaine et smAiment franqats (1923) J Carr^re 
Le Pape (Eng trans The F&pe 1924) EAR Cedi i Dreamer m 
Christendom (1925) F A Forbes Life of Ptus X (1925) L S S 
Wood articles m The Dublin Review (1922-26) (A Lv ) 

PAPAGO* a tnbe m Arizona and Sonora closely related to the 
Pima from whom they differed chiefiy m a more scattered mode 
of Me Formerly their chief crops Were maize beans^ and cotton 
which they cultivated by irrigation but which have now been re 
placed by wheat and cotton More or iess mder the influence of 
Jesuit and Franciscan missionaaes fof over two Ceniuties thoy 
have maintained much of their old life and In 

those m southern Ar»na numbot'ed SiIckl ? 1 

Sm Harold Bel Wnght Todes of ike Papm^ (spf) 5 
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PAPAL STATES see States of the Chxjrch I 

PAPAVERINE, aa opium alkaloid still used in medicine to 
some extent it was first obtained by Merck m 1848 Papaverine 
C HnO N crystallizes m colourless prisms or needles melts at 
14/ C and is optically inactive It is insoluble in water but 
dissolves readily in chloroform or hot alcohol The hydrochloride 
C H ONHCl crystallizes in plates and melts at 31 C On 
gentle oxidation papaverine is converted into papaveraldine which 
IS the minor alkaloid xanthahne found in opium Papaverine is 
an important primary product for the synthesis of alkaloids 
iqv) It was first synthesized by Pictet and Gams (1909) and 
had been converted into laudanosme by Picte and Athana escu 
(1900) from which m turn glaucine was made by Gadamer 
(1911) The papaverine structure is equall> important as a 
starting point for syntheses in the berberme series 

PAP AW TREE (Aszmzna trzloba) a North American shrub 
or low tree of the custard apple family (Anonaceae) native to 
rich soil from western New York to Nebraska and southward to 
Florida and Texas It grows from 10 to 40 ft high with large 
leaves sometimes 12 in long and 6 in wide and brown to dark 
red flowers i to in across The fleshy somewhat banana shaped 
edible fruit 2 to 5 in long matures in autumn 

PAPAYA {Canca Papaya) called also papaw a small very 
soft wooded tree of the family Caricaceae native to tropical 
America and cultivated m most tropical countries In the United 
States It thrives in southern Florida below Palm Beach but it does 
not succeed well in Cahfomia although it is sparingly grown m 
the hot interior valleys A rich loamy soil is best It grows 25 ft 
high without lateral branches but sometimes divided into several 
upright stems terminating in clusters 01 leaves Most of the plants 
have either male or female blossoms only a few have both kinds 
The fruits resemble golden yellow melons are angular spherical 
or cylindrical in shape and attain a weight of o pounds In 
Florida they ripen from December to June They are used mostly 
as a breakfast melon m hot countries but also as a salad In some 
locahties the green fruits are cooked and served like summer 
squash The milky juice contains papain a digestive enzyme 
resembhng animal pepsin This is used as a remedy for dyspepsia 

PAPEETE capital of Tahiti see PAciric Islands 

PAPEL5 a Portuguese Guinea people related to the Bagnun 
Balante Mandjak and Boia peoples hvmg on the left bank of the 
Geba estuary 

See Dr Maclaud Distribution des races sur la Cote Ocadentale 
dAfnque Bulletin Geogr hist descnpt (1906) 

PAPENBURG, a town m the Prussian province of Hanover 
27 m by rail S by E of Emden and near the right bank of the 
Ems with which it is connected by a canal 3 m long Pop (1933) 
10 8t6 Papenburg founded m 1675 became a town in i86q 

PAPER, the general name for the substance commonly used 
for writing upon or for wrapping things m (Fr papter through 
Lat from Gr Traxupos See the article Papyrus) The art of 
making paper from fibrous matter appears to have been practised 
by the Chinese at a very distant period Different writers have 
traced it back to the 2nd century b c Paper first became avail 
able for the rest of the world m the middle of the 8th century 
In 751 the Arabs who had occupied Samarkand early m the 
century were attacked there by Chinese The invasion was re 
peiled by the Arab governor who m the pursuit it is related 
captured certain prisoners who were skilled in paper making and 
who imparted their knowledge to their new masters Hence be 
gan the Arabian manufacture which rapidly spread to all parts 
of the Arab dominions The extent to which it was adopted for 
literary purposes is proved by the comparatively large number of 
early Arabic mss on paper which have been pjeserved datmg 
from the 9th century The material of the Arab paper was 
apparently substantially hnen It seems that the Arabs and the 
skilled Persian workmen whom they employed at once resorted 
to flax which grows abundantly m Khorasan as them prmapal 
material afterwards also^making use of rags^ supplemented as 
the demand grew with any vegetable fibre that would serve and 
that cotton^ if used at all was used very sparingly Paper ef 
Oriental manufacture in the muddle was usually distto^sW 
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by its stout substance and glossy surface and was devoid of 
water marks 

Paper was probably first brought into Greece from Asia There 
IS a record of its use by the empress Irene at about the end of 
the nth century but with one doubtful exception there are no 
extant Greek mss on paper before the middle of the 13th century 

Paper m Europe — ^The manufacture of paper in Europe was 
first estabhshed by the Moors in Spam in the middle of the 12th 
century the headquarters of the industry being Xativa Valencia 
and Toledo But on the fall of the Moorish power the manu 
facture passing into the hands of the less skilled Christians de 
dined m the quality of its production In Italy also the art of 
paper making was no doubt established through the Arab occupa 
tion of Sicily But the paper which was made both there and m 
Spam was in the first instance of the Driental quality In the 
laws of Alphonso of i 63 it is referred to as cloth parchment a 
term which well describes its stout substance The first mention 
of rag paper occurs in the tract of Peter abbot of Ciuny (a d 
II -1150) adversus Indaeos cap 5 

A few words may here be said respecting mss written in 
European countries on Oriental paper or paper made 111 the 
Oriental fashion The oldest recorded document on paper was 
a deed of King Roger of Sicily of the year no and there are 
others of Sicilian kings of the 12 th century A notarial register 
on paper at Geneva dates from 1154 The oldest known imperial 
deed on the same material is a charter of Frederick II to the 
nuns of Goess m Styna of the year i 28 now at Vienna In 
12^1 however the same emperor forbade further use of paper 
for public documents which were m future to be in cribed on 
vellum In Venice the Liber plegtorum the entries m which 
begin with the year 1 2 ^ is made of rough paper and similarly 
the registers of the Council of Ten beginning in 13 5 and the 
reo^ister of the emperor Henry VII (1308-1313) preserved at 
Turin are also written on a like substance In the British 
Museum there is an older example in a ms (Arundel 268) which 
contains some astronomical treatises written on an excellent paper 
in an Itahan hand of the first half of the 13th century In the 
Pubhc Record Office there is a letter on paper from Raymond 
I son of Raymond duke of Narbonne and count of Toulouse to 
I Henry III of England written within the years i 16-1222 The 
letters addressed from Castile to Edward I in 12/9 and follow 
mg years (Pauli in Bencht Berl Akad 1854) site instances of 
Spanish made paper 

In Italy the first place which appears to have become a great 
centre of the paper making industry was Fabriano in the mar 
quisate of Ancona where mills were first set up in i 76 and 
which rose into importance on the dechne of the manufacture in 
Spam The earliest known water marks in paper from this factorsr^ 
are of the years 1293 and 1294 In 1^40 a factory was established 
at Padua another arose later at Treviso and others followed 
m the territories of Florence Bologna Parma Milan Venice and 
other districts From the factories of northern Italy the wants 
of southern Germany were supplied as late as the isth century 
But m Germany also factories were rapidly founded The earliest 
are said to have been set up between Cologne and Mamz and in 
Mainz itself about 1320 At Nuremberg Ulman Stromer estab 
fished a mill m 1390 with the aid of Itahan workmen Other 
places of early manufacture were Ratisbon and Augsburg Western 
Germany as well as the Netherlands and England is said to have 
obtained paper at first from France and Burgundy through the 
markets of Bruges Antwerp and Cologne France owed the 
establishment of her first paper mills to Spam whence we are 
told the art of paper making was introduced as early as the year 
1189 tbe ffistnct of Herault 

In the second half of the 14th century the use of paper for all 
hterary purposes had become well established in all western 
Europe and m the course of the 15th century it graduaEy super 
seded vellum In mss of this latter penod it js not unusual to 
find a mixture of vellum and paper a vellum sheet formmg/^^8^ 
putet or the outer and mner^ leaves pf a qmre while IWT^^are 
I of paper 

Fapex in lEnipflaftd ™With regard Jtp4fre early use of paper 
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m Enf^land there is evidence that at the beo^mnmg of the 14th 
century it was a not uncommon material particularly for registers 
and accounts Under the year i^io the records of Merton col 
lege Oxford show that paper was purchased pro registro 
The colle^'e remster referred to which was probably used for 
enterm<y the books that the fellows borrowed from the library 
has perished There is however in the British Museum a paper 
ms (Add written in En^^land of even earlier date than 

the one recorded m the Merton archives This is a register of 
the hustino-s court of L>me Re is the entries in which begin 
m the year 1^09 The paper of a rough manufacture is similar 
to the kind which was used in Spam 

The Lnowled e however which we have of the history of 
paper inaLinj, m England is extremely scanty The first maker 
whose name is known is John Tate who is said to have set up a 
mill m Hertford early in the i6th eentur} and Sir John Spilman 
Queen Elizabeth s jeweller erected a paper mill at Dartford and 
in 1589 obtained a licence for ten years to make ail sorts of 
white writing paper and to gather for the purpose all manner 
of imen rags scrolls or scraps of parchment old fishing nets 
etc (Dunkm Hist of Dartford -^05 Harl ms 96 f i 4 6) 
But it lb incredible that no paper was made in the country before 
the time of the Tudors The comparatively cheap rates at which 
it was sold m the 15th century in inland towns su gest that there 
was It that time a native industry in this commodity 

\b far as the pnces have been observed at which different kinds 
of paper were sold in England it has been found that in 1355- 
1 ^6 the price of a quire of small folio paper was 5d both in 
Oxford and London In the isth century the average price 
seems to have ranged from 3d to 4d for the quire and from 
3s qd to 4s for the ream At the beginning of the i6th century 
the pn<e kll to d or the quire and to 3s or 3s 6d the 
ream but in the second half of the century owing to the debase 
ment of the coinage it rose m common with all other com 
moditics to neirly qd the c|uire and to rather more than 5s the 
ream Iht relativel} higher price of the ream in this last period 
IS compared with, that of the quire seems to imply a moie ex 
tensive use of the material which enabled the trader to dispose 
of broken bulk more quickly than formerly and so to sell by 
the quin it a comparatively cheap rate 
Brown paper appcirs m entries of 1^/0-1571 and was sold in 
hundlcb at s to s qd Blotting ptper is apparently of even 
earlier dite being mentioned under the year 1465 It was a 
coarse grey imsi/ed paper fragments of which have been found 
imong the k ivts of iSth century accounts where it had been 
kft alter being used for blotting Early in the i6th century 
blotting paper must have been in ordinary use for it is referred 
in \\ Eormins \ulgana 1319 (p So Blottvng papyr 
serve th to drye vveete wryttynge lest there be made blottis or 
blurns and enly in the next century charta bibula is men 
tioned m the Ptmmtheca (1 i/S) of Nicius Erythraeus It is 
remarkable that in spite of the eomparatively early date of this 
invention sand should have been used so long as an absorbent 
Paper m Ameriea — The early printers of colonial America 
imported their paper from Europe chiefly from the Continent 
The hrst paper mill was built m 1690 at Germantown Pa result 
mg from the combination of the needs of the Philadelphia printer 
Willmm Endiord and the arrival of an ambitious German paper 
maker Wiiham Rittenhouse Two other mills were established 
m Peimsyharaa m i/io and i/ 9 one m Elizabethtown N J in 
t7 B and the irst m Massachusetts at Milton m the same year 
'Virginia s first paper mill was built at Williamsburg in 1744 by its 
first newspaper publisher William Parks Ihe first in New York 
was built at Hempstead Long Island in 1768 With imports cut 
off during the Revolutionary War and increased needs for news 
papers broadsides pamphlets records correspondence etc an 
acute paper famine developed Under these conditions additional 
mills sprang into existence and there were probably Bo or 90 
wa^ ended Paper manufacturing was protected in the 
finst tarUr’^In xBro there were more than 200 mills m operation 
about $2 000 000 worth of products 
I ilratjeOTirks m piper sea article Wateemaeks 
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PAPERHANGING see Interior Decoration 
PAPER MANUFACTURE The problem of the paper 
maker is to make a felted web fabric or tissue of celiulosic 
fibres and of appropriate uniform thickness strength colour and 
surface For this purpose the fibres are beaten 111 water tt 
cut and bruised so that the cellulose composing them may be 
come more or less hydrated by imbibition of water to form a 
wet pulp {see Paper Materials) of adequate cohesive quality 
this wet pulp as a thin even layer is then put on to a wire 
fabric or screen to allow the removal of the superfluous water 
and thereafter the wet web of pulp thus formed is finished and 
dried m appropriate manner to produce the paper in the form in 
which it comes to the consumer These operations ma> be done 
by hand or by machine in olden davs the beating was aciudly 
done by hand process with a pestle and mortar but it is now id i> s 
invariably done by machine the making of the felted web on the 
wire is still done by hand but only for makm^ the vtr} highest 
class of so called hand made papers and it mv olv es a \ tr> 
skilful craftsmanship which attains and maintains its highest 
development m the hand made paper industry of Great Britain 
These are the essentials of the paper making process but m 
practice there are also additional auxiliary operations such as 
tinting sizing loading calendering etc The surfacm oi paper 
by the process of sizing is sometimes done by hand m the so 
called tub sizing process but otherwise it is done by michme — 
engine sizing The processes of tinting loading with mineral 
matter and calendering (glazing) are also generally michint 
processes Paper making as a whole is therefore now ilmosi 
entirely a machine process the vast output and low pnces of 
the industry would be otherwise of course quite impossible 
Half Sttt:^ — The paper maker has a variety of cc iluiosic ma 
terials available for his half stuff te the mixture of siy 3-5 
of loose fibres suspended m water from which to make the paper 
by the paper making process proper If he starts with a cellulose 
material fully purified by removal of non celiulosic substances 
and felts it together with a minimum of further treatment ht 
obtains a product which is m effect of filter paper or blotting 
paper type this sort of paper has little strength it is absorbent 
it IS uniform m quality from surface to surface to it has no 
added surface quality In order to make paper of this character 
the half stuff is given a minimum of treatment m the breaker or 
beater te the knives are sharp and cut up the fibres quickly 
into suitable short lengths with only a little compression bruising 
and comminution then when the wet pulp thus obtained is 
thrown on to the wire to be made into a sheet it parts with 
much water very easily and is said to work very free In 
practice a certain amount of compression bruising and com 
mmution of the fibres is almost alwavs necessary or the result 
mg paper will be uneven in texture and hardly capable of holding 
together at ali The pulp is therefore even in this instance 
beaten to a suitable small extent which makes it slightly co 
^ hesive retain more water and work just sufficiently wet the 
I cellulose itself is only to some small extent ^ hydrated 
i Cellxjlosk Hydrated cellulose) For a very free*^ paper such 
as filter paper or blotting paper this sffiiali amount of light beat 
mg and hydrating of the cellulose is as much as is reqmiad to 
give the product its distinctive character The beating and ly 
drabon may on the other hand and if required, be continued m 
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ill finally a very slimy mass is produced m which the fibrous 
character of the pulp has almost completely disappeared from it 
a paper of parchment like character and considerable strength can 
then be made These are the two extreme types obtainable by 
beating and hydration intermediate types are also of course 
likewise obtainable proportionately But a number of other 
auxiliary treatments are also necessary in order to provide the 
"reat varieties of qualities and properties required by modern 
conditions Thus special kinds of surface are required for 
writin the paper must not be too penetrable to moisture and 
the ink must not spread the capillaries of the cellulose fibres 
for this purpose are therefore protected against excessive penetra 
tion by sizing -^ith more or less water resistant substances 
such as rosin gelatine with or without auxiliaries such as casein 
starch and mineral loadings and thus the felt or web is closed 
covered and compacted The paper can be also tinted if re 
quired and pressed between calender rollers that can be heated 
to give a smooth glazed surface or it can be coated by the 
addition to its surface of appropriate mineral matter and an ad 
hesive and b> treatment with super calender rollers 
Breaking and Beating — ^The half stuff consists of water 
and a cellulose material the fibres of which are separate from 
one another and in convenient short lengths In preparing this 
half stuff it is important that no pulping or beating of the fibre 
should occur until it is quite clean or th dirt present will become 
absorbed in the hydrated cellulose which will be formed and will 
thereafter remain permanently in the paper produced The natural 
fibrous cells may be lon<^ % e several millimetres as they are in 
cotton hemp flax ramie and in the operation of preparing half 
stuff they will have been reduced m length by cutting under the 
kni\^s of the breaker if on the other hand the natural fibrous 
cells are short te no more than two or three milhmetres as 
they are m wood and esparto this cutting becomes superfluous 
and breaking of them is therefoie omitted But some degree at 
^east of compression bruismo* and comminution will be required 
and hence beating can never be omitted except for very low 
grade products and such special products as cable papers These 
operations of breakino- and beating therefore produce combined 
effects of separating the fibres from one another reducing their 
length m appropriate degree and of bending softening bruising 
flattening and hydrating them and it is possible to adjust this 
processing to give any desired combination of these effects and 
thus to modify the qualities of the resulting paper in any de 
sired degree between the extreme limits of quality characteristic 
of a paper of blotting paper type on the one hand and of a paper 
of banknote and cigarette paper type on the other hand in the 
latter of which the individual or ultimate fibres are beaten out of 
ail recognition under the microscope The manner of the adjust 
ments required to give such variously proportioned effects is 
determined not only by the methods of breaking and beating 
employed but also by the structural charactenstics of the fibres 
themselves each fibre has in fact its own characteristics which 
the skilled paper maker bears in mind in malmg his adjust 
ments To make a strong paper it is necessary to subordinate 
cutting to bruising m these circumstances the ends of the lengths 
of fibres cotton hemp flax ramie aie broken splayed and 
tangled and this increases their felting and strengthening quail 
ties Sometimes they are split longitudinally into fibriilae and 
cotton fibriilae thus formed may display an interlacing net or 
trellis work appearance the flax and hemp fibre on the other 
hand frequently split into bundles of fibriilae to give a paint 
brush appearance The hydration effect consequent on the bruis 
mg action of the beater which leads to imbibition of water is 
more easily produced in some fibres than in others flax and 
hemp fibres easily hydrate then always have a slimy feel and 
are easily distinguished in the hand from cotton which has not 
the same tendency If the material has been beaten to work wet 
which may take as much as twelve hours and more of beating a 
considerable quantity of ^ater may be retained by the material 
on the paper making wire the material then undergoes the more 
shrinkage in drying and the fim^hed paper has considerable rattle 
and hardness The texture is also more closed less porous and 
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the amount of sizing required to give suitable ink resistant quality 
IS relatively small (See Paper Materials ) 

The breaking and beatin®* effects are contrived by adjustment 
of the angles of the knives on the bed plate and on the revoking 
drum the greater the angle of inclination the more rapid is the 
cutting effect productive of reduced lengths of fibre the lower the 
angle of inclination the greater is the slower bruising action 
This IS the fundamental distinction between breaking and beat 
mg though in actual practice breaking is frequently part of a 
combined operation that includes also washing and bleaching a 
breaker is for this purpose and is therefore prov'ided also with a 
drum washer which is a wire gauze drum revolving in the chan 
nel and from its interior water can be continuously removed and 
simultaneously can be replaced by fresh water fed in just m 
front of the breaker roll so as to keep the pulp concentration 
at the more or less constant value required which will be usually 
about 3-5% otherwise a breaker and a beater are similar 
If half stuff less or more beaten is made direct into paper it 
gives therefore a product having qualities which may range from 
those of blotting paper to those of bank note paper A number 
of other finishing operations additional to breaking and beating 
are employed to give special qualities of surface these operations 
are those of colouring sizing loading and calendering The sub 
stances used in these auxiliary operations are of course selected 
in relation to their cost and to the effects that can be derived 
from their use For sizing gelatine and rosin with alum are the 
materials mu h the most commonly used though very many 
other substances have been or are used in much smaller degree 
such as casein starch silicate of soda (the more acid brands are 
preferred) soaps (with alum) and viscose For loading the sub 
stances m common use are china clay (kaolin) and pearl harden 
mg (calcium sulphate) Other substances have been or are used 
in lesser degree and for special purposes e g certain magnesnn 
substances such as agalite (nearly pure magnesium silicate akin 
to asbestos in composition and properties) French chalk and 
soapstone assist the paper in taiung a highly finished surface 
which is a characteristic effect of using magnesnn minerals 
probably referable to their soapy nature heavy spar (barium 
sulphate) is used particularly for the surface loading of photo 
graphic papers It is usual except m making papers of the very 
highest quahty to add to the pulp in the beater a small quantity 
of relatively cheap mineral loading material such as china 
clay or pearl hardening This is not to be regarded as merely 
an adulteration since it serves to fill up the pores of the paper 
and to make a closer texture more evenly absorbent of printers 
ink and it allovvs a better surface to be obtained by simple 
calendenng most important of all it increases opacity and thus 
enables the manufacturer to provide cheap papers that can be^ 
satisfactorily inscribed on both sides If added in large proper 
tion mineral loading of course greatly diminishes the strength 
of the paper and particularly its powers of resisting the wear 
and tear of folding The colouring of paper is effected by the addi 
tion of pigments or solutions of dyestuffs to the pulp in the 
beater (See p 233 ) The production of definitely coloured 
paper is small but the majority of papers receive some admixture 
of colouring matter added with the object of correcting an 
otherwise objectionable tint Thus even bleached pulps always re 
tain a residual yellow tint more or less pronounced but an appar 
ently good white can be prepared therefrom by the addition of 
appropriate quantities of red and blue to produce what is really 
a satisfactorily balanced grey The successful production in this 
way of an approved illusion of whiteness with such low grade 
materials as mechanical and unbleached bisulphite wood pulp 
containing up to 70% and more of the former in modern news 
print is a considerable industrial achievement the fact that 
in newsprint it is short lived does not dimmish the achievement 
The inchoate pulp slurry may be transformed into the cohesive 
dry sheet either by hand or by machine to make the so called 
hand made or machine made paper Paper 
therefore be divided convemently into two portions-'^*“*^vaJ^ 
treatment of the primary raw mateiial as far as the point at 
which it IS m the condition of pulped^celjyilose half stuff ready 
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for the paper making operation proper and (b) the transforma 
tion of the pniped cellulose slurry thus formed into paper by the 
piper making process proper mth the auxiliary optional treat 
ments of colourin sizing loading and calendering 
Hand Made Paper — The expense of making papei by hand 
IS so nesit that only papers for special purposes and of the 
highest quality are now hand made they are always made from 
ail rag pulps of the finest quality and they are used for such 
special purposes as artists water colour drawing papers bank 
ledgers bank notes important documents and the highest class 
of printed books The pulp from the beater is run into stuff 
chests from winch the \ats are supplied before reaching which 
it lb strained to ensure uniformity and removal of any adventi 
tious ingredient The sheet of paper is then made on a mould of 
wiie cloth which has a removable fiame of wood surrounding 
it to keep the pulp from running off the edges while the super 
fluoub water is running away through the meshes of the wire cloth 
this remo\abie frame is called the deckel The craftsman 
dips the mould with the deckel m position into the vat and lifts 
out enough of the pulp to make just one sheet of paper of the 
required thickness as soon as the mould is removed from the 
\at the water begins to dram away and to lea\e the fibres on 
the surface of the wire to form a cohesive sheet a lateral motion 
or shale given to the mould by the craftsman assists the 
feltmg of the fibres and ensures their lying m all directions 
The deckel is then removed from the mould and the mould is 
inverted on to and pressed agamst a felt whereby the sheet is 
transferred or couched from the wire to the felt A number of 
sheets thus formed are then piled one above another with inter 
leaving felts and submitted to strong pressure to remove water 
and after subsequent removal of the felts the sheets are again 
prt ssed and dried and matured and are then ready for sizing by 
clipping m a tub of gelatine solution— tub sizing Any water 
niiiik pattern oi name required on the sheet is obtained by fasten 
mg thi wire water mark design to the surface of the wire mesh 
which IS thereby embossed to give the design of the water mark 
consequently less pulp lodges there and the paper is by so much 
the thinner on the lines of the water mark which thus produces in 
the paper the exact countcrpxrt of the water mark wire pattern 
Hand made papers are sometimes made which are extremely hard 
and water resistant A high proportion of fiax linen up to Bo 
pel cent which hydrates very readily gives thus a hard paper 
and Its w iter resistant quality c m be further increased by hard 
sizing with gelatine containing a high proportion of alum 
Maclhme Made Paper — The invention of the paper machine 
in 1798 by Louis Robert a clerk in the employ of Messrs Didot 
of the Essonne piper mills in France gave a greii impetus to the 
^iidustr> by first making the process continuous it allowed paper 
to be made cheaply and in the roll The invention was introduced 
into Englmd by Henry Fourdnmer (1/66-1854) after whom the 
machine is now always named who owned a mill at Dartford 
Kent He secured the assistance of Bryan Donkm (1768-1855) 
well iknown as an engineer, and after much toil and perseverance 
With no financial benefit a machine was erected in 1803 at 
Frogmore Hants which worked fairly well Dickinson Causon 
Crompton and others brought it to its present high level of 
perfection Machine made paper has now completely supplanted 
hand made paper except for special papers of the highest class 
JPapef Makiiig Maclmsie* — ^The first portion of the paper 
imchine where the pulp slurry is formed into a wet web is 
Inown as the %et end in contradistinction to the other end 
devoted to drying and finishing which is designated the dry 
m 4 The wre is a long endless brass wire mesh cloth about 
40 to 50 ft long 70 to 90 m commonly and sometimes up to 
5540 inu wide^ and with 60 to 70 wires to the inch 
The pilp slurry is pumped at concentration of pulp 
from a stuff chest to a smaller stuff box at a higher level is 
tefttd to ?S%^r% with » used or *%hite^^ water, whence it 
m trap, whiHi is a serpentifid diannel to ^ttle 
^ pwmt and then tiurougfa a straimer to stop 

Frrim fhe stnam^ the pulp passes to the 
» the wire of imactoe 



Then it passes on to the endless wire moving fo wards on which 
it IS spread eveni> by a spreader or slice and thus a continuous 
wet sheet or web the width of the wire is gradually formed 
the pulp IS prevented from flowing off the two edges of the wire 
before the water has had time to run away through the wire by 
an endless deckel strap each side made of vulcanized lubber 
which moves at the same speed as the wire and in close contact 
with Its corresponding surface Thence the web passes to the 
dry end ze to a senes of press rolls which remove water and 
consolidate the web then to a number of steam heated cylinders 
to dry It into paper and to a further number of rollers to calender 
It The steam heated drying cylinders are usually divided into two 
or more sets or stacks separated by mp roils or smoothers the 
object of which is to flatten and smooth the surface of the paper 
while it IS yet not quite dry 

The deckel straps serve to guide the paper from the moment 
the pulped half stuff is spread on to the wire as it issues from 
the breast box and until the web is suflicitntly diy to retain its 
edges the distance between the two deckel sir ips can be increased 
or diminished at will to determine the width ot paper produced 
The water that drains through the wire drops into a flat copper 
or wooden tray along the lines of contact between the wire and 
a series of tube rolls which serve to keep the wire in position 
this white water contains fragments of pulp and is made to 
flow into a tank from which it is pumped and the fragments of 
pulp re used At the far end of the wire the wet web is passed 
over two or more suction boxes for the further removil of 
water between them is the dandy roil a light skeleton cylinder 
made of wire cloth to give the water mark and wove or laid 
markings to the paper The frame of the machine from the 
breast roll support at one end of the wire to the first su<;tioii 
box at the other end is hung on a pair of strong hinges and is 
capable of a slight horizontal to and fro motion mipuiid to it 
by a horizontal connecting rod which is keyed to m adjustable 
eccentric in appropriate manner and thus a shake is imparted 
to the forming web as is done by hand for the h md made paper 

From the second suction box the damp web of pulp passes 
between couch rolls named by analogy with the couching m 
the hand made paper process their purpose is to squeeze out 
more water and to impart sufficient consistency thereby to 
enable the web to leave the wires These couch rolls are covered 
with felt and the upper one is provided with levers md weights 
to enable the pressure on the web to be adjusted Modern 
machines do not use a top couch but use a lower couch provided 
with suction to remove the water The web is now fully formed 
into a wet paper and usually passes through two sets of press 
rolls to the dry end of the machine The more gently and more 
gradually it is dried the better is the final result npid drying 
is not so economic since it is apt to make contraction uneven 
and excessive, and the paper brittle the heiting surface is 
therefore made as large as possible and for this reason and 
because machines are now driven at high speeds a large number 
of drying cylinders is used Ail these cylinders except the first 
two or three where the greatest amount of evaporation occurs 
are encased by continuous travelhng felts and they are so stacked 
that each surface of the paper alternates m being m contact with 
a heating surface The drying cylinders aie generally distributed 
in two or more sets or stacks with intervening mp rolls to flatten 
and smooth the paper while it is still moist and responsive After 
the drying comes the calendering and there are usually two or 
more sets or stacks of calendenng rolls according to the grade 
of surface required These calenders consist of vertical stacks 
of chilled iron rolls generally five in a stack, which revolve on 
one another and some of which are bored for heating by steam 
pressure is applied to them at will by adjusting levm at the 
top of each stack Finally the paper passes to cooling rolte, wher^ 
the paper can be cooled lyy water spray if necessaiy and is tWf 
wound on to a reel 

The speed of the machine has to be altered white n 

motion^ and arrangements to prem^ w vawus p 4 l 

of the machine can be shelly ihered m 0 

another, to alow conl«iii»| Uhl ttpiteW 0 
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web for different thicknesses and different pulp materials Adjust 
ments are also possible by changing the driving speed of the 
steam engine governor and if necessary also by changing the 
driving wheel Skilful control is obviously required and in 
practice it is found advantageous to have two separate steam 
engines the first at constant speed drives the strainers pumps 
shake motion etc and the second working the machine vanes 
in speed according to the rate at which the machine requires to 
be driven their combined H P will be 40-100 or more The 
drying cylinders form convenient and economical condensers for 
the two engines and it is customary to exhaust one driving engine 
into the drying cylinders and to utilize the latent heat of the 
steam for drying the paper supplementing it if necessary by 
further live steam 

The mills making better class papers commonly use machines 
up to 90 in wide and they make closer and more even sheets 
than do wider machines but newsprint sheets are made up to 
240 in wide running up to i 00 ft per minute The former 
machines will make 20 to 40 tons a week the latter up to 75^ tons 

Tinting and Coiotiring — ^The colouring of paper including 
the colour correcting of unfavourable tinges of the pulp is always 
effected by adding suitable substances to the pulp in the beater 
before the pulp goes on to the wire Originally pigments 
were practically the only substances available and many of the 
pigments used then are still used to day Smalts (very finely 
powdered glass coloured blue with cobalt) are extremely perma 
nent and are also expensive they are therefore used for hand 
made papers only Ultramarines of various shades from reddish 
blues through pure blue to greenish and yellowish blues are made 
and they are also much used They are sensitive to acids and even 
to solutions of alum which is slightly acid in reaction as well as 
to oxidizing substances such as bleaching agents hence the colour 
is apt to be evanescent and care must therefore be taken espe 
cially by effective washing to ensure that the pulp is free from 
unfavourable substances Red pigments in use are rouge Indian 
red Venetian red etc they are natural earths refined by leviga 
tion and rich m iron oxide to which their redness is due an 
artificial red of similar chemical character is also prepared by 
calcining ordinary green vitriol (iron sulphate copperas) Chrome 
yellow (lead chromate) is extensively used for the production of ^ 
brilliant yellows It is decolourized by strong acids dissolved by 
caustic soda and blackened by sulphides it is therefore apt to be 
discoloured by exposure m cities in the open air on e g posters 
Ochres which are natural earths containing iron oxide are used 
and they give various shades of dull yellow or buff golden shades 
are commonly made by using mixtures of ochre and chrome 
yellow solutions of iron salts are also used for the same purpose 
Green is usually provided by using chromium oxide and brown 
by using umbers which are natural earths containing manganese 
oxide in addition to iron oxide the latter are much used as com 
bined colouring and loading agents for brown wrappmg papers 
There are also some organic pigments and lakes m use the most 
important of which is Prussian blue made by precipitating a 
soluble ferrocyamde solution with a solution of an iron salt and 
supphed to the paper maker in paste form It is sensitive to 
alkah which precipitates a brown stmn of iron oxide on paper 
when it IS present A number of organic synthetic pigments are 
valuable by reason of their qualities of permanence mdanthrene 
blue IS very permanent and much used for high grade writing 
papers soluble dyes are also largely used 

Briefiy the uses of available colouring agents for tinting pur 
poses are as follows Smalts are the only blueing agents used for 
the highest grades of papers For other high grade papers such 
as high class all rag machine made papers and high grade sulphite 
pulp papers ultramarine is the usual tinting agent it is practically 
as permanent as smalt provided that it is not exposed to the 
action of acid fumes mdanthrene blue is however coming into 
increasing favour m competition with it Of lower grade bhies 
there are many water soluble blues aad coal tar dyestuffs^ which 
are completely precipitated by alum and they are therefore used 
With sized papers only usually espatto and chemical wwd 
papers Prussian blue is also ijgM For the tinting of the che^p^t 


grades of paper eg newsprint the very powerful cheap and 
light fugitive methyl and ethyl violets blues greens and reds 
are used 

Many of the colouring matters now so commonly used are 
therefore rather sensitive to chemical action and the commonest 
active chemical thus to be dealt with is of course bleaching 
powder a solution of which is used m developing the high white 
colour required m writing and printing papers Washing will 
remove the superfluous bleach remaining in the pulp in time but 
time may be saved frequently with advantage by using a dilute 
solution of an antichlor Sodium thiosulphate the hypo of 
photography — ^has been much used for this purpose but sodium 
sulphite IS preferred by many paper makers because it has less 
action on the wire of the paper machine even though about 
three times as much of it is required for the same effectiveness 
These substances react at once with any surplus bleach residues 
present m the pulp to form harmless substances Hydro<^en 
peroxide would be the ideal substance for this purpose and it 
has been used but its high cost makes its use prohibitive What 
ever antichlor is used an excess of it must be avoided because 
they all of them have some slight unfavourable effect on the 
sizing and to a small extent on some colouring substances The 
beater man m practice has to add to the pulp the minimum 
quantity of antichlor that will just prevent the blueing of starch 
iodide test paper by the pulp he then knows that there is no 
free chlorine (or hypochlorite) residue left in the pulp It is 
worthy of mention that an excess of antichlor is most objection 
able m any paper such as tissue paper used for wrappmg brass 
or silver and in printing papers used for bronze or so called gold 
lettering these antichlors being compounds containing sulphur 
I are likely to blacken silver and copper by formation of sulphides 
and it IS therefore best that such papers should be made without 
antichlors and that they should be absolutely condemned for 
these uses if any antichlor is present even in the minutest traces 
(Ultramarine also contains sulphur and its presence is similarly 
objectionable / The present tendency is to avoid the use of anti 
chlors and to rely on very perfect washing 
Sizmg — ^The sizing matenals used above all others are rosm 
alum and gelatine alum Papers of the filter paper or blotting 
paper type depend for their characteristic quahty on an absence 
of sizing though a small quantity of starch as binder added to 
the beater is sometimes used m making them A great many other 
papers certainly all writing and printing papers are sized Rosm 
alum sizing is always added to the beater t e before the pulp 
goes on to the wire of the paper making machine and hence it 
IS called engine sizing gelatine alum sizing is always employed 
for hand made papers and these papers are dipped m a tub^ 
(originally by hand now more frequently by machine) containing 
the sizing solution and hence gelatine sizing sometimes called 
* animal sizing is also commonly known as tub sizing The 
method is also employed for sizing machine made papers which 
IS sometimes achieved by intruding a sizing tub between two of 
the stacks of drying cylinders more frequently by employing a 
separate umt Many attempts have been made to geiatme size 
paper by addmg the size direct to the pulp in the beater as is 
done with rosm sizing This would be the most convenient method 
if it were feasible but as yet no successful method has been 
evolved capable of giving favourable results proportionate to cost 
Rosm Size— Rosm the residue from turpentme distillation 
IS an acid anhydnde or mixture of anhydrides insoluble in water 
It IS rapidly dissolved by heating with alkaline solutions eg 
caustic soda or soda ash to give sodium salts which are the so 
called rosm soaps so frequently used as ingredients of the yellow 
soaps of commerce Ordinarily neutral rosm soaps are thus 
obtamed containing 100 of rosin to 17 of soda but, by prolonged 
heating and stimng a further large extra quantity of rbsm may be 
brought into solution or suspension to give very acid sizes con 
taming as much as 35 per cent of combined rosm 24 per cent ol r* 
free rosm and s 5 pet cent of soda They give milky ^i****^-^^ 
me miB: containing suspen4ed globules or droplets of preapi 
t|ated rosm, on <hlution with water Mudi cate is therefore re 
<imre<i ta Alutag these aad sizes, fdir atlditioh to beater 
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because there is ali^ays the danger present of these precipitated 
droplets agglomerating together to form particles of such dimen 
sions as would cause resm specks in the finished paper The danger 
IS diminished by addin®' starch to the diluting water Still more 
recently acid sizes containing as much as 45 % of free rosin have 
come into use and their use requires still more care and skill 
They are used with atomiser injectors by means of which the 
strong size is mixed first with a small proportion of hot water and 
then with a larger quantity of cold water The manufacture of 
these sizes is now a separate industry and the paper maker can 
pui chase concentrated acid sizes ready made for dilution 

The quantity of acid size usually required is that representing 
two to three pounds of original rosm per 100 lb paper but it 
depends greatly upon the nature of the fibre and the decree of 
beating The sizing operation consists firstly m adding the 
diluted size to the beater after passage through a fine screen or 
coarse cloth filter bag and it is usually added when the pulp is 
one half to two thirds beaten secondly a solution of alum or 
more commonly aluminium sulphate is added to the beater which 
fixes the rosm m the pulp by double decomposition between the 
rosm soap and the aluminium salt with formation perhaps of 
aiummium rosmate but more likely of a coagulated colloid absorp 
tion complex of rosin alumina The optimum quantity of alum is 
determined by experience and is a good deal higher than the 
equivalent quantity calculated from the chemical equation To 
et onomizt alum it is sometimes desirable to add a proportion of 
dilute sulphunc acid to the beater with the object of neutralizing 
the basic ingredients present e g esparto and soda pulps aie fre 
quently alkaline in reaction Experience has shown that the best 
sizing results obtained with rosm are those given by a finished 
paper slightly acid to litmus 

Oelatme Size — Gelatine size is prepared from paper makers 
gelatine of good mteimediate grade t e of not too high viscosity 
and proportionately lesser penetrating power and alum The 
gchtine IS usually purchased by the paper maker in thin sheets 
which swell and disperse easily m water and give a clear pale 
solution iftcr filtration the alum solution is then added to it 
and ihc \iscosity increases up to a point and thereafter dimimshes 
on uldition of more alum solution it is then ready for use as 
sizing The proportion of alum is 10 to 15% of the weight of the 
gelatine the ilum prevents the bacterial decomposition of the 
gelatine but its principal purpose is to make the gelatine much 
more resistant to ink and the paper therefore less penetrable 
A certain propoition of soap is sometimes added for hand made 
papers which renders the paper capable of taking a high finish by 
calendering and supcrcalendermg The soap should be firm and 
^very white and therefore free from rosm m presence of the 
alum it forms insoluble aluminium soap An acetylated starch 
named ftcuiose made m several grades varying m penetrating 
power has been employed as a substitute for gelatine in tub 
sizing it IS used without alum and its chief sizing characteristic 
IS that Its effect is pronounced on the surface and with little pene 
tration it is therefore economical in use The use of casein for 
sizing IS limited because of its relatively high cost it imparts a 
certain degree of toughness and a good handle to the finished 
paper Many attempts have also been made to use viscose as a 
sizing which by reversion to cellulose would realize the ideal of 
sizing cellulose with cellulose but its technique is difficult and the 
action of the sulphur compounds on the metal of the machinery 
with the parallel action on minute specks of metal m the paper 
Itself derivable from beating is an adverse factor 

— Loading paper with mineral substances is an im 
portant auxiliary treatment and it should not be considered as 
m adulteration pure and simple To writing and printing paper 
loading giva opacity to process papers a highly glazed compact 
surface suitable for fine screen illustration work to wrapping 
papers^ ochre brown and other colours Colour tinting is also 
comse a loading Other than hand made papers unloaded 
altogether exceptional Two to of loadmg and up 
to 10^ IS common and m to 30% in specially surfaced papers 
more tban yihicl » certainly an aduJteratioa, greatly 
If the c# the f^per The larger prcfmrtums of 


loading particularly for surfacing with supercalenders are added 
to the surface with an adhesive commonly casein or starch and 
thereafter the special surface developed by glazing The cheaper 
papers are glazed on the paper machine in the calenders as 
described the better class of very highly glazed papers and those 
that are tub sized are also frequently given an additional glazing 
by supercalendermg them or by plate glazin^ them between plates 
of zme or copper The supercalender for this purpose is a stack 
of rolls alternately of heated cast iron and of compressed cotton 
or paper so that the paper at each mp is between iron and cotton 

Paper though made in the roll on the machine is usually sold 
m the form of sheets A number of reels of paper on their 
spindles mounted in a stack are fed as a pile of webs between 
two rollers a series of revolving knives slits them longitudinally 
as they emerge from between the rollers in effect into strips which 
are cut again transversely by the scissors action of a movable 
upper knife working periodically against a lower fixed knife 
The cut sheets fall on to an endless felt for stacking they are 
thereafter sorted usually into three classes known as perfect 
retree (French retirer to discard) and broke The retree are 
sold as second quality and the broke returned to the mill for 
repulpmg as waste paper 

The introduction of esparto and wood pulp has greatly increased 
the number of grades of paper in use Paper testing ind \aluation 
have therefore become a matter of great importance The prin 
cipies of paper testing that have graduilly proced themselves of 
value are partly physical and partl> chemical The physical tests 
involve determinations of strength elasticity stretch or expan 
Sion on moistening resistance to wear and tear b> crumpling and 
folding Ingenious machines of xanous patterns hive been 
devised for making such tests under stnctl> compirable stanthrd 
conditions In hand made papers the \aluts determined aie found 
to be independent of direction but \auabie from phee to place m 
the same sheet m machine made papeis the \alues determined 
are more independent of locality but the> depend alwa>s on the 
direction in the sense that the piper is alwa'vs weaker longitudi 
nally than it is transversel> and this is refer iblc to the circum 
stance that at the moment of the formation of the web from the 
wet pulp on the wire of the machine the wire is continuously 
moving forward Sizing quality is judged by capillary effects 
such as the rise of water up a strip of paper dipping m water or 
the spreading of a blot of ink on its suriact 

The chemical tests employed are mostly those of moisture 
content t e loss of weight by drying it xoo C ash content by 
incineration and weighing of the ash remaining the nature and 
percentage of sizing usually gelatine or rosm the gelatine being 
identified by extraction of the paper with hot water and testing 
with tannic acid solution which gives a gelatinous precipitate 
with gelatine (it can be estimated quantitatively by KjeidaMs 
determination of mtrogen if required) and rosm being extracted 
with alcohol and the loss of weight, thus arising is taken as 
equal to the weight of rosm present Acidity and alkalinity are 
determined by ordinary indicator dye colour reactions (litmus, 
Congo red methyl orange etc) The fibre furnish the 
kinds of fibre present and their approximate percentages are 
determined by microscopic examination of prepared slides suitably 
stained {see Fibres) 

Standard Sizes. — Paper is sold in sheets of different sizes and 
IS made up into reams containing from 4S0 to 5x6 sheets m Great 
Britain 500 m the United States these sizes correspond to dif 
ferent trade names as foolscap demy royal etc > the following 
are the ordinary British sizes 


Wnimg Papers 
Inches 

Pott raJXis 

Foolscap laiXtoi 

Double fools 
cap rOIXaOf 

Foolscap and 
third 

Foolscap and 

isixui 


Dramng and Boak 
Papws 

lndb.es 

Demy 15IX20 

Medium lyiXzaf 
Royal ip X 34 
Super royal 
Jmpmd ae X30 
Tlephaat X 
Double 


Ptmirng Fap&rs 
Ihches 

Demy triXazi 
Double 
demy 

Quad dw m Xu 
Double fools 

f 
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PULP AND PAPER MACHINERY USED IN MAKING NEWSPRINT AND COATED PAPERS 




PAPER MATERIALS 


Writing Papers 

Inches 

Pinched post 14 Xi8 

Sirallpost 15^X19 

Lar e post 16 X21 

Medium 18 X23 

Standard 17 X 


Drawing and Book 
Papers 

Inches 

Colombier 23 X34 
Atlas 26 X34 
Antiquarian 

31 X53 

Standard 4 X36 


Printing Papers 
Inches 

Double 

crown o X30 

Quad crown 30 X40 

Imperial X30 

Standard 5 X38 


The following may be considered as the ordinary sizes in the 


United States 

14X17 1X32 

Flats 
2X , 

and Bonds 
19X26 

19X30 

2lXo3 

17X 8 

16X26 

6X34 

26X38 

17X26 

30X38 

8X34 

I7X 

19X24 

19X28 

18X 3 

20X 8 

16X21 

22X34 

24X38 

8X38 

23X36 

28X40 


28X42^ 


Ledgers 


14X17 

15X19 

21X32 

2Xo4 

18X46 

24X33 

17X28 

19X30 

16X42 

18X23 

19X24 

20X28 

28X 4 

16X21 

17X22 23X36 

Loose Leaf 

19X48 

8X40 

16 X21 

i9^X 

2 X38 

2 X34 

23 X24- 

24 X28 

17 X22 

2 T^X^l 

22-X22I 

22 X2S 

23 X28 

24yX 29 

19^X24 

2 X34 

2^X28^ 22 X35 

Book Papers 

4 X24- 

24 X36 
24^X38^ 

2X32 

26X40 

30 X41 

34X44 

41X61 

24X36 

28X42 

32 X44 

35X45 

42X56 

25X38 

8X44 

33 X44 

36X48 

44X56 

6X29 

29X5 

33 X46 

38X50 

44X64 


Classification — ^The following list includes the chief papers 
Rh 

(1) Hand made drawing ledger and bank note and book papers 

(2) Machine made drawing and other papers often mixed with 
high grade sulphite wood pulp 

(3) Filter papers 

(4) Cigarette papers heavily beaten frequently with about 10^ 
chalk as loading the so called India paper for printing Bibles etc is 
very similar 

(5) Tissue papers similarly without loading (suitable for wrapping 
Sliver) 

(6) Imitation parchment similarly by heavy beating This paper 
IS grease proof but not water proof 

(7) Wax surfaced wrapping papers requiring some strength in one 
direction eg toffee wrappers 

(8) Vegetable parchment The cellulose is hydrated b passing 
through a bath of 66 per cent sulphuric acid and thereafter very 
thoroughly washed It is water proof as well as grease-proof 

(9) Vulcanized Fibre — ivlade by gelatinizing paper generally of 
cotton with concentrated zmc chloride solution then building up 
required thicknesses by lammation after which the zinc chionde is 
leached out and the homogeneous mass is dried 

(10) Willesden paper made similarly with cuprammonium hydroxide 
solution instead of zmc chloiide solution 

Esparto 

(11) Writing and printing papers with chemical wood especially 
sulphite pulp 

(12) Magazine papers frequently contain high percentages of 
esparto 

(13) Blotting papers often with soda wood pulp 

Chemical Wood (a) Bleached 

(14) Sulphite pulp writing and printing papers 

(15) Good grade machine made drawing papers 

(16) Sulphite imitation parchment by heavy beating {^ee [63 
above) 

(17) Vegetable parchment from sulphate or sulphite wood pulp {see 
[8] above) 

(18) Tissue paper by beating from sulphite or sulphate pulp (not 
suitable for wrapping silver as a rule) 

(19) Ordinary wax covered wrapping papers made from sulphite 

(20) Cheque papers from sulphite usually with chemical reagents 
incorporated to prevent falsification 

(6) Unbleached 

(21) Sulphite including the incompletely cooked chips screened from 
fully cooked pulp is used for so called Manila envelopes etc 
sotnetimes also tinted to simulate the colour 

(22) Underboiled sulphat* pulp is especially valuable for strong 
so called Kraft wrapping papers 

Mechamcal Wood 

(23) 70 to mechanical wood to 30 to 20^^ unbleached sulphite 
pulp plus about lof mineral loading rosin i^lum sized is the material 


235 

of the modern newspaper the machmes are commonly 160 in to 240 m 
wide and run ofi the paper at about 550 ft to i 200 ft a minute 

(24) Mechanical wood is used for the centres of paper covered 
cardboard e g containers for ci«-arettes railway passenger tickets 
etc re pulped old newspapers are used for the same purposes 

(25) Low grade brown paper made from paper waste including 
old newspapers heavily loaded with ochres and umbers 

Speaal Products 

(26) Straw boards and stiff cardboards made from straw boiled 
with lime (for cheapness) 

( 7) Cable papers made from strong manila hemp old rope usually 
lime boiled unbeaten and unbleached 

( S) The yellow cigarette papers much used on the Continent 
frequently contain some hemp 

(29) Imitation art papers usually chemical wood with 20^ loading 
(even more in low grades) heavily calendered to give glossy surface 
sometimes supercalendered which adds to th^ cost 

(30) True art papers high content of esparto frequently with chemi 
cal wood loading applied as a surface layer with an adhesive fre 
quently casern supercalendered 

Production — ^The output of paper has become enormous 

The United States produces and uses considerably over one 
half the worlds production Of Canadas production m 1926 
I 889 208 tons was newsprint paper most of which was exported 
to the United States Northern Europe is an important producer 

Of Bntish made paper about 7% is made from rags 13% from 
esparto 30*^ from chemical wood and 50% from mechanical wood 
Production stati tics for the leading countries follow — 



Country 

Year 

Tons 


United States 

19 7 

10 00 070 


Canada 

19 6 

2 266 143 


Germany 

1927 

2 008 000 


Great Britam 

1927 

I 600 000 


Japan 

1926 

808 140 


Russia 

1927 

641 098 


Norway 

1926 

63s 077 


Sweden ! 

1926 

598 020 


Finland 

1926 

366 950 


Bibliography — P Stevens The Paper Mill Chemist (a useful 
handbook of paper chemistry 1926) C F Cross and E J Bevan A 
Text Book of Paper Making (an authoritative manual 1920) Com 
mittee on Vocational Education (pulp and paper) of USA and 
Canada The Manufacture of Pulp and Paper (volumes x -v the com 
pletest manual extant authoritative 1925) There are a number of 
paper trade journals published m Great Britain Canada USA and 
other countries eg (London) The Papermaker The Worlds s Paper 
Trade Review Papermaking Paper and Pulp The Papermaker^s 
Monthly Journal (NY) The Paper Trade Journal Paper (Mon 
treal) Pulp and Paper Magazine of Canada C J West Bibliography 
of Pulp amd Fapermaking igo8-iQ28 zg28’-^ig25 (C J J F ) 

PAPER MATERIALS The supply of rags is insufficient 
to meet modem demands and first esparto (about 1S60) and*^ 
then wood (about 1880) accordingly came into use the use of 
wood has been greatly advanced until nowadays it provides by 
far the largest portion of the worlds paper and it is to wood 
that the world looks for the somewhat alarming demands of the 
future The total consumption of wood per annum for paper 
IS at present about 40 000 000 tons of mostly coniferous wood 
from which about 15 000 000 tons of wood cellulose pulp for the 
paper industries are obtained Hitherto the forests of Eu 
rope and North Amenca have met a very large proportion of 
the whole demand and mainly by a prodigal process amounting 
to mere extermination which has left especially m North Amer 
ica a legacy of difficult economic problems as possibly permanent 
factors determining qltimate output 

Demand for Pulp Wood — ^Nevertheless even m 19 9 the 
demand for pulp wood amounts to no more than s% of the total 
wood cut m North Amenca and Europe by comparison with 
95% used for timber construction work of all sorts fuel etc 
Extensive systematic afforestation is just beginning and its bene 
fits may be expected to become increasingly important m a 
generation or two losses by forest fires which eg in Canada 
destroy an amount of wood equal to the amount actually jsuf**** 
may be expected to be brought under control and fradually 
dimimshed and some wasteful uses of wood e g ^ as fuel may be 
partly superseded by the better use water power and coal 
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Even now when so little has been done to conserve what is avail 
able it IS said that annual growth replaces about 80% of the 
amount cut Improvements and inventions in the chemistry of 
pulp making may be expected when required to make other i 
plant materials more 01 less as usable as coniferous woods now ’ 
are In some regions and especially where tariffs are favourable 
some local materials are already coming into use increasingly 
to supply local needs Thus in India there are now five mills 
producing in all 000 of pulp per annum mainly from 
grasses and cereals other mills are projected and interest is 
being developed 111 the use of bamboo a material first tried by 
Thomas Routled e (uho also introduced and established the use 
of espirto) the use of which w is further elaborated and brought 
to the level of industiiai exploitation b> "W Raitt m recent 
years In Burma the paper mulberiy most ancient of paper 
materials is beginning to be exploited by plantation methods for 
the local Indian markets and similarly in the West Indies in 
Brazil and elsewhere local paper industries are springing up 
It IS clcarb a gam to the whole world that regional industries 
should thus spring up to mil e use of low grade materials for the 
manufacture of cheap pioducts which will not stand high freights 
The supplying of local demands for cheap grades m this sort 
of way will stimulate a subsequent demand for better grades 
which Will be met bv the supplies fiom the industrially more 
oiganued countries of Europe and l\orth America as has hap 
pened already m the textile industries There is a very large 
amount of waste ceieil material in the sexeril countries of the 
world which is used for fodder fuel and so on a good deal of 
this would be available for piper material if and when re 
quiitd and some of it is even now thus used to a minoi extent 
iox straw boards and some giades of paper to which it gives a 
hud brittle qmlity The quantity axaiiable both of natural 
grown and culUvited cereals and grasses could doubtless be 
increistd Esparto is already thus cultivated though 
the output of it is relativel) small and most of it is derived from 
the hitoi d natuial griss lands of the Mediterranean Actually 
about 000 sptcits of plants among those already studied and 
d« scribed arc known to be possible sources of fibrous raw mate 
nils oiiI> i veiy sraill number of which have been actually used 
mdustiully except of course by native craftsmen And when 
It IS considei cd how the qiuhty and the output of such plants 
as cotton wheat ind rubber have been favourably modified by 
systematic thorough breeding and cioss breeding it appears cer 
tain that there must be important undeveloped utilities latent 
in m iny of these 2 000 species which it will be possible to de 
xelop by systtmatic cultivation m due course 
The Outlook — -A consideration of the problem of raw mate 
rial supplies is therefore on the whole reassuring EiiScuit 
and complex as many of the issues undoubtedly are and likely as 
they arc to cause inxicty fiom time to time all the indications 
appear to confiim the belief that the world is on the whole alert 
to them and that future requirements will be met 
In the mdustrially more advanced countries of Europe and 
North America it appears likely that the raw matenals at present 
in use will continue to be available and will have to be rehed 
upon to meet future requirements New maternls are however 
continually being suggested and tried m these markets but they 
do not displace or compete with those already m use The fact is 
that the materials thus m use to day are m use because of certain 
optimum combinations of ultimate fibre length cellulose percent 
age adequate market supplies of standard quality suitability for 
economic manipulation m the factory and so on realizable by 
using them md not as obmously realizable by using other matenals 
suggested from time to time And the paper industry is one of 
seve» competition at hard cut prices and it is therefore not e^y 
for a new matenai to establish itself m use The conditions are 
rpdoubtedly very exactm^^ and to stand any chance of success 
rif the must satisfy a number of simultaneous condi 

arid it^faitly oMousIy otherwise the mahufactuter will 
feel free to two the of adjustmf ins mtt procedure to 
II ae a i*w mWerM %d fbw^ fa spita of cm 
new 0!f any Importance 


has appeared since esparto and wood first came into u e about 
i860 and 1880 lespectively 

Classification of Material — In the modern sense paper may 
be regal ded as a tissue of fibrous cellulosic material the individual 
fibres of the original raw material fiom which it was made hav 
mg been first separated fiom one another by mechanical 01 
chemical action and thereafter felted to ether to form the 
tissue The fibrous cellulosic matenals available to the piactical 
paper manufacturer may be broadly catalogued as follows — 

For whites wntings and printings — rags esparto woodpulp 

For browns wrappm<^s and boards — ^wood hemp jute straw 
waste paper 

For the better grades the cellulosic materials should be pure 
cellulose that is freed from the incrustants with whuh ttlliilose 
IS so frequently associated in the plant for othei grades it is 
frequently preferable to remove the incrustints onl\ pirtull> 
or not at all Ordinarily the elongated cells known as fibres aie 
the portions of the plant which are of value foi paper but the 
oidmary short plant cells are also sometimes of value 

Pure cellulose fibres free from incrustants arc ci ilv obt lined 
from cotton since the plant forms the cotton fibres without m 
crustants (other than slight traces of resinous substince easily 
removed by treatment with a dilute solution of soda ash) and 
without any shoit cells adhering to them In flax hemp and jute 
the plant forms typically massive bundles of fibies m which the 
fibres adheie to one another more firmly than they do to the 
cellular matter surrounding them and from which the v ire fit c d 
industrially by a variety of processes such as retting scutching 
and so on In wood esparto and straw the fibres lie most mti 
mately associated with incrustants (lignone 01 peetm with which 
they form the so called compound celluloses ) from which the 
pure cellulose fibres can be separated only by a di astic chemu d 
treatment that m effect resolves the material di soKts iwi> 
the mcrustant and leaves the cellulose proper undissoKed ( oi 
ton flax and hemp thus processed gixe high viclds of ecllulost 
having considerable resistance to chemicil tre itment and 
amounting to 75% and upwards of the original fibre weight 
Wood esparto jute straw bamboo etc give a lower }ii Id of 
cellulose (40 to 60%) which is less resist mi to ehemic \l iction 

(1) Rags — Rags as they come to the rig boiler \ar> greitly 
in legard to material cleanliness colour and strength ind 
they are graded and valued iccoidmglv Ihey 111 iv contun 
new bnen and cotton cuttings fine white Imens and cottons ind 
infenor similar materials colouiect rags gunny rope sulcloth 
canvas hemp flax waste mamh bagging and so on Cotton 
linen sailcloth and canvas are made into high class hind madi 
and machine made writing papers rope gunny bagging and 
textile wastes of all sorts are made into wrappers and boards 
Rags reach the mill in bales they are first dusted to remove as 
much dirt as possible and are then sorted into grades and siith 
foreign matters as buttons hooks leither rubber etc likely to 
dimmish the value of the fi.nal paper are removed The rags tre 
then cut up into small pieces a few inches square either by hand 
for the highest grades of papers or by machines for the lower 
grades The cutting machines consist of pairs of revolving 
cylinders carrying one set of knives to cut the rags into strips 
and another set to cut the strips transversely into short pieces 
The pieces are then dusted and shredded in a machine known is 
a willow consisting of an iron drum bnsllmg externilly with 
iron spikes revolving inside a box armed internally with similar 
spikes a wire grating in the base of the box shows dirt to fall 
through The rags are then boiled with solutions of chemicals to 
remove fatty and greasy matter and mzmg materials which may 
be present caustic soda ash or hm% sometimes 100% of either 
and sometimes mixtures of both varying m proportion with the 
grade made or mill practice is used for tte purpose m quantity 
about 5 to S per cent of the weight of rags treated dissolved fa 
an approp^ate quantity of water For the highest grades of 
material this treatment is made the gentlwt vfiter ofane m iae 
water being sometimes used if feasfafe % pipitle 
: only can I3» qwhto of eetfalw be faly "fte 

■ toe of boihng fa abott ibm lo it $mm 
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about 15 to 30 lb to the square inch and a charge of two to 
three tons in a cyhndrical or sphencai boiler mounted on suitable 
trunnions to allow slow solution is common practice 

When the boilm is judged complete the rags are discharged 
from the boiler varying m colour from light brown to black into 
a breaker which is an oval shaped vessel divided down the 
centre by a midfeather or partition which is placed along the 
major axis of the vessel without extending to its ends In the 
bottom at one point of the channel thus formed is a bed plate 
with tixed steel or bronze knives a«^ainst which play similar knives 
on the periphery of a heavy cast iron roller suitably mounted on 
bearings and rotating m the channel like a paddle wheel Its 
motion circulates the mixture of rags and water round and round 
the circuit of the channel disintegrating the rags all the while 
the water is continuously renewed and the rags thus washed 
the quantity of water thus consumed being very large Eventu 
ally clean rag pulp is obtained which is then bleached up to the 
white colour required by a chloride of lime (bleaching powder) 
solution which is previously freed from turbidity by settlement 
and decantation the bleaching is commonly done in the breaker 
or after partial bleaching m the breaker the half bleached pulp 
may be tipped out into a tank and the bleaching process left to 
continue until complete The material is then known as half 
stuff and after thorough washing it is ready for making up 
into paper For this purpose it is passed through the beater and 
thence to the wet end of the paper making machine 

( ) Chemical and Mechanical Pulp — ^The principles 
of this procedure are followed for the manufacture of half stuff 
from compound celluloses e g wood and esparto after however 
such pre\ious chemical action as is necessary to remove the in 
crustants Wood cellulose thus prepared as a pulp free from 
incrustants is called chemical wood to distinguish it from 
mechanical wood Mechanical wood is prepared as a pulp by 
grmding wood wet against a grindstone without removal of in 
crustants and it is therefore a material of very inferior grade 
suitable only for the manufacture of low grade products Chemi 
cal wood pulp and mechanical wood pulp are prepared m mills ad 
joining the forests of the wood growing countries and thence 
exported to papermakers all over the world in air dry condition 
the papermaker uses this pulp plus water m much the same way 
mutatis mutandis as he uses the rag half stuff the preparation 
of which has been described above Wood pulp is prepared m the 
roll and then cut into sheets and baled for shipping Chemical 
pulp IS sold as containing 10% moisture mechanical as contain 
ing 50% 

Esparto grass is derived from the httoral lands of the Medi 
terranean whence it is imported almost entirely into Great 
Britain and mainly Scotland m fairly constant amount of value 
about £750000 per annum It is shipped m bales which contain 
roots weeds and other impurities It is cleaned and boiled with 
1 5“ 18% caustic soda at 4-5% strength and at 40-50 lb steam 
pressure the boiler used is almost invariably stationary and of 
the type known as Sinclan s patent esparto boiler which com 
monly takes between 2J or 3 tons of grass The boiler is 
charged through an opening at the top and when the cooking has 
been judged completed which may be in about three hours the 
boiled material is taken from a false bottom through a door at 
the side the hquor drams from the false bottom and is removed 
through vomit pipes To get rid of the roots weeds and other 
impurities the pulp after washing and bleaching is pumped 
from storage chests over a settling table or sand table made 
of wood and fitted with divisions or weirs behind which the 
heavy impurities collect fall to the bottom and are removed 
The yield of cellulose is about 40-50% on the dry weight of 
the grass and the cellulose is of not very permanent quahty its 
fibre IS short and therefore incapable of giving strength to paper 
made from it but it gives a certam soft bulkiness which is 
esteemed for some purposes e g magazine papers and it is much 
used m all sorts of combinations with other fibres especially 
bisulphite wood pulp Straw is treated in much the same sort of 
way but It requires higher boilmg temperatures gites a lower 
yield and cofsumes more bleach it is used to a ^Wll m 
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an ingredient for papers to which it gives a hard brittle quality 
but it IS used much more for making straw boards for which 
purpose it IS boiled with lime which is cheaper than caustic soda 

There are three processes in use for the chemical removal of 
incrustants from wood with formation of chemical wood 
pulp te wood cellulose prepared from wood by removal of 
incrustants by chemical action These are the so called soda 
sulphate and bisulphite or sulphite processes The woods em 
ployed m Europe are mainly those of the Scotch fir (Ptnus syl 
vestns) the Norway spruce (Ptcea excelsa) the poplar (Populus 
alba) the aspen {Populus tremula) and in America the black 
spruce {Picea manana) the red spruce {Picea rubra) the hem 
lock {Tsuga canadensis) the balsam fir {Abies balsamea) the 
poplar {Populus grandidentata) and the aspen {Populus tremu 
hides) The wood is cut up into logs de barked and then con 
verted into chips i or inch in size by revolving cutters after 
wards the chips are bruised by passing between rollers to enable 
the boiling solution later on to penetrate them the more easily 
In the soda process the wood chips are boiled in much the same 
way as esparto is boiled and with about the same proportions 
of caustic soda The boiler is sometimes a rotating boiler how 
ever and the time of boilmg longer (5-8 hours) and the steam 
pressure higher (90-1 50 lb ) The soda is recovered and used 
again m this as in the esparto industry by evaporating down the 
hquor to dryness and igniting the residue obtained which is then 
recausticized by treatment with lime and used over again 

The sulphate process is really a derivative of the soda process 
sodium sulphate being used instead of the caustic soda The 
action is much gentler the yield greater and the fibre stronger 
but the pulp IS not capable of giving so high a white colour as 
soda pulp it IS much used for strength and when colour is not 
vital Kraft wrapping papers are made by this process imitation 
Krafts often by the soda process and imitation manila by the bi 
sulphite orocess The bisulphite process is based on the use of a 
solution of sulphur dioxide (sulphurous acid gas) to which lime 
or magnesia is added in quantity insufficient for complete neutral 
ization The process has been developed greatly with a number 
of modifications since its first successful industrial introduction 
by Tiighman Ekman and Mitscherlich In the early days the 
hquor thus used contained 2 5-4 o per cent of total sulphur 
dioxide of which rather less than half was neutralized by lime or 
magnesia indirect heating by steam coils at 80-110 lb steam 
pressure was used and the time of cook was 16-4S hours Ritter 
I and Kellner raised the sulphur dioxide concentration and the 
cooking temperature and introduced the use of live steam for 
heating this procedure has been developed still further and the 
modern quick cook at still higher concentrations is now some 
times completed in 8-16 hours and temperatures of 150 -160 
C are reached In general terms the gentlest treatment gives the 
largest yield and the strongest pulp which may be however 
relatively difficult to bleach The boilers for this process are 
always stationary vertical and brick lined with htbarge cement 
mortar They are commonly of enormous size and capable of 
taking 30 tons or more of wood chips in one charge 

Bibliography — ^Annual reports of Empire Forestry Association 
Annual reports of Forestry Commissioners (H M Stationery Office) 
Census of Industry reports on the Pulp and Paper Industry (Dominion 
Bureau of Statistics Ottawa) The Committee on Vocational Educa 
tion (pulp and paper) the manufacture of pulp and paper Vol III 
Preparation and Treatment of Wood Pulp (1937) gives an authonta 
tiye account of the present methods of the pulpmg mdustry 

(C J J F) 

PAPER MONEY In strict defimtion paper money con 
sists of the banknotes authorized by law as legal tender and 
usually engraved with great care on watermarked paper to prevent 
forgery Such notes may he convertible or inconvertible 
Convertible paper money is exchangeable into gold and really 
amounts to gold certificates being therefore as in the case of 
the Bank of England note (before 1931) always acceptable at 
value Inconvertible p^per mon^y 1$ not exchangeahle 
gold and its value ^heijefore depends less upon its nompral figure 
than tipon the quantity printed and put mfq circulation {^ee 



238 PAPHLAGONIA— PAPIAS 


In a wider sense the expression paper money covers ail pnnted 
or written documents which are promises to pay money either 
on demand or at a future date Thus defined it covers not oniy 
banknotes but cheques (which have become the common cur 
rency of British and American trade) bills of exchange postal 
and money orders etc {see Quantity Theory of Money 
Assignats Banking and Credit Prices Statistics of 
Cheque Bill of Exchange) 

PAPHLAGONIA, a district of Asia Minor situated on the 
Euxine Sea between Bithyma and Pontus separated from Galatia 
by a proion ition to the east of the Bith>nian Olympus Although 
the Paohlagonians play scarcely any part m history they were 
one of the most ancient nations ot Asia Minor {Ihad ii 851) 
They were among the races conquered by Croesus (Herod 1 28) 
and they sent a contingent to the army of Xerxes in 480 B c 
Paphlagoma passed under the Macedonian king and after the 
death of Alexander the Great it was assigned to Eumenes It 
continued however to be governed by native princes until it 
was absorbed by the encroaching power of Pontus The rulers of 
that dynasty became masters of the greater part of Paphlagoma 
as early as the reign ot Mithridates III (302-- 06 B c ) but it 
was not till that of Pharnaces I that Sinope fell into their hands 
(ihjBc) liom this time the whole province was incorporated 
with the kingdom of Pontus until the fail of the great Mithradates 
(^i))in05LC Pompey united the coast districts of Paphlagoma 
With the province of Bithyma but left the interior of the country 
under the nati\e princes until the d> nasty became extinct and the 
whole counti> was mcorporited in the Roman empire All these 
rulers appeu to hi\e borne the name of P>laemenes as a token 
thit they chimed descent irom the chieftain of that name who 
figures in the Ihad is leider of the P iphlagomans Under the 
Roman empire I aphhgoma with the greater part of Pontus was 
muted into one province with Bithyma 
I iphhgoma is a rugged mountainous country but it contains 
fertile valleys and produces great abundance of fruit The moun 
tuns are clothed with dense forests which are conspicuous for 
the quantity of boxwood which they furnish The coasts were 
from an early period occupied by Greek colonies among which 
the nourishing city of Smope founded from Miletus about 630 
BC stood pre eminent The most considerable towns of the m 
tenor were C ingra m ancient times the capital of the Paphlago 
nun kings iftuwirds cilled Germanicopohs situated near the 
tronticr of Gahtu and Pompeiopohs m the valley of the Amnias 
( i tribut iry of the H ilys) ne ir which were extensive mines of 
the mineral called by btrabo sandarake (red sulphuret of arsenic) 
wmch wis largely ex|aorted from Sinope 
Sie W M Ramsay Ei^t Geag of iaa Minor (1890) Cambridge 
— Ancmit History voi m (with useful bibliography) 

PAPHOS, an ancient city and sanctuary on the west coast of 
Cyprus The sanctuary and older town (Palaepaphos) he at 
Loukha about 20 m west of Lmasol about a mile inland on the 
left bank of the Dion^io river (anc Bocarus) New Paphos 
(Fapho or Baffo) which had already superseded Old Paphos m 
Roman times lies 10 m farther west and i m south of modern 
Rtima at the other end of a fertile coast plain Paphos was be 
heved to have been founded either by the Arcadian Agapenor re 
turning from the Trojan War (c 1180 bc ) or by his reputed 
contemporary Cinyras whose clan retained royal privileges down 
to the Ptolemaic conquest of Cyprus in 295 b c and held the 
Faphian priesthood till the Roman occupation m 58 B c The town 
certainly dates back to the close of the Bronze age (c 1200 bc ) 
and had a king Eteandros among the allies of Assur bam pal of 
Assyna in 668 b c In Hellenic times the kingdom of Paphos was 
only second to Salamis m extent and influence 
Paphos owes its anaent fame to the cult of the Paphian god 
dess or ^ na 4 >ia in inscriptions or simply 

fl&ek) a nature worship hke that of Phoenician Astarte The 
,^,^^6reeks identified both this and a similar cult at Ascalon with 
own worship of Aphrodite (qv) and localized at Paphos 
the legend of her birth from the sea foam accumulated here m 
m^ss» on certain winds which also cause remarkable jets of spray 
pmt also was shewiym this city She was worshipped under 


the form of a conical stone m an open air sanctuary not unlike 
those of Mycenaean Greece the general form of which is known 
from late gems and Roman coins its ground pi in was discovered 
by excavations in 1888 It suffered rtptatcdl} fiom earthquakes 
and was rebuilt more than once in Roman times it consisted of an 
open court with porticos and chambers on thiee sides and a gate 
way through them on the east 

After the foundation of New Paphos and the extinction ot the 
Cinyrad and Ptolemaic dynasties the importance of the Old 
Town dechned rapidly Though restored by \ugustus and re 
named Sebaste after the great earthquake of I5 i < and \isited 
in state by Titus before his Jewish War m ad it wis ruinous 
and desolate by Jerome s time but the piestige of its priest 1 ings 
partly lingers m the exceptional privileges of the pitriarch of the 
Cypriote Church (see Cvpfus (Thlrch 01) 

New Paphos became the admmistritive capiti! of the whole 
island in Ptolemaic and Roman di>s as well is the ht id of one 
of the four Roman districts it w is also i nourishing eommereiai 
city famous for olive oil and for dnmonds of mdhcmii power 
In AD 960 it was attacked and destrojed by tk Siiuuis Ihe 
site shows a Roman theitre amphitheitrc icmpk and other rums 
and rock tombs part of the city wall the molts of the Roman 
harbour and a ruined Greek ciihtdral (Sk also CviRis) 

Bibliography — W H Engel Kvpfos (Bcrlm xS|.i) (Uissicxl illu 
sions) M R James and others Jonrn lUlhmc btpdus i\ 1^7 sqq 
(history and archaeoIog>) E belnader ibh h I tUKs If 
(1S79) pp 31-36 Sit b k ik lU^s (1S9C) pp ^ --^41 

(temple) G F Hill Bi t Mus Cat Cotn\ (f t\pru% (i ondon 1904) 
(coins) art Aphrodite m Roscher s k ulc w itr u nm Hhih 
ologie E Oberhummer mlaulj Wissow i (s i) (J 1 M\ ) 

PAPIAS, of Hierapohs m Phivgn one of the Apostolic 
Fathers (qv) His Exposition of tk I ord \ (hath s the iirimc 
early authority as to the Gospels ot Alitthew ind Miik (iee 
Gospels) is known oniy through ingments m liter writers 
chiefly Eusebius of Caesarei (IIP m I hi litUr hid a 

bias against Papias on account of the inlluentt whah his work hid 
in perpetuating through Iren itus ind others klid m imilknmii 
reign of Christ upon earth 

About his date which is impoif mt in tonnunoii with his wat 
ness there is some doubt Sifting isidt tk cxplodtd tndition 
that he was martyred along with I oljt irp (r \t> x ->) we hive 
the witness of Irenaeus tliit he was i compmion (eraxpos) of 
Polycarp who was bom not 1 iter th in a d 69 Wi m i> w uve 
his other statement that Ptpns wis a hemr of John owing to 
the possibility ot a false mference m this c ist But lot ! ut that 
Irenaeus thought of km as Pol>iirps contimponry iml i man 
of the old time (dpxatos uvqp) together with Ik between 

the rehgious tendencies desciibtd m Papuss Prifice (is quoted 
by Eusebius) and those reflected in the Epistks of Pol>cirp and 
Ignatius all point to his hiving flourished in the first quarter of 
the nd century Indeed Eusebius who deals with km along with 
Clement and Ignatius (rather than Polyiirp) under the reign of 
Trajan and before referring at all to Ifadrnns nigii (ad ii?"* 
138) suggests that he wrote about ad 115 It his fieen usual 
however to assign to his work a date c 130-140 or even hter 
No fact is known inconsistent with c 60-135 as the period of 
Papias s life Eusebius (m 36) c ills km bishop of Hierapohs 
but whether with good ground is uncertam 

Papias uses the term the Elders or I athers of the Christian 
community to describe the original witnesses to C hrisi s teaching 
te his personal disciples in particular It was their traditions a$ 

: to the purport of that teaching which he was conceded to pre 
^ serve But to Irenaeus ihe term came to me m Ihe primitive 
custodians of tradition derived from these such as Papias and ks 
contemporaries whose traditions Papias committed to writing 
, Not a few such traditions Irenaeus has embodied in ks worit 
: Agamt Hefestes so preserving in some cases Ihe substance of 
fwpm B Exposthon (S^e Lightfoot dpoitokc pMikers 1S91 fk 
; these, as for all texts bearing on Papia| ) 

articles m the Dwt of Ckruimm Biog DM of Ckmt mi 
Gospels and Herzog Haucks in al ol wk® 

ktther references will he found , also tfehlfooL liinw 

Mekgm ( 1889 ) 
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PAPIER MACHE, a term embracing numerous manufac 
tures m which paper pulp is employed pressed and moulded into 
various shapes The art has long been practised m the East 
About the middle of the i8th century papier mache work came into 
prominence m Europe m the form of trays boxes and other small 
domestic articles In I/72 Henr> Clay of Birmingham patented 
a method of preparing this matenal for coach building for door 
and other panels and for furniture In 1845 the application of 
the material to internal architectural decoration was patented 
by C F Bielefeld of London and for this purpose it has come 
into extensive use Under the name of carton pierre a substance 
which IS essentially papier mache is also largely employed as a 
substitute for plaster in the moulded ornaments of roofs and 
walls Under the name of ceramic papier mache architectural en 
richments are also made of a composition derived from paper 
pulp resm glue a drying oil and acetate of lead Masks dolls 
Heads and other toys lay figures milliners and clothiers blocks 
mirror and picture frames etc are also made from it 

The materials for the commoner classes of work are old waste 
and scrap paper repulped and mixed with a strong size of glue 
and paste To this \ery often are added large quantities of ground 
chalk clay and fine sand so that the preparation is little more 
than a plaster held together by the fibrous pulp For the finest 
work Clays onginal method is retained It consists of soaking 
several sheets of a specially made paper m a strong size of paste 
and glue pasting these together and pressing them in the mould 
of the article to be made The moulded mass is dned in a stove 
and hardened by dipping in oil For \ery delicate relief orna 
ments a pulp of scrap paper is prepared which after drying is 
giound to powder mixed with paste and a proportion of potash ! 

Seek L E Andes Die Fabnkation der Paptermache und Papterstoff 
Waaren (Vienna 1900) A Wmzer Dte Berettung und Benutzung 
der Paptermache und ahnhcher Komposittonen (4th ed Weimar 1907) 

PAPIN, DENIS (164 1712) French physicist one of the 
inventors of the steam engine was born at Blois on Aug 22 1647 
Papin acted as assistant to Huygens (q v) m his expenments 
with the air pump Later he came to London and assisted Boyle 
He introduced a number of improvements in the air pump and 
invented the condensing pump In 16/9 he invented his famous 

steam digester a \essel with a tightly fitting lid which prevented 
the steam (from water heated in it) escaping and thus a high 
pressure was generated and the boiling point of the water con 
siderably raised A safety valve guarded against excessive nse 
of pressure In 1684 Papin received from the Royal Society an 
appointment as tempoiary curator of expenments with a 
small salary In this capacity he earned on numerous and varied 
investigations in hydraulics (Phtl Trans 1685 etc ) In Nov 
1687 he was appointed to the chair of mathematics in the Um 
versity of Marburg and here he remained until 1696 when he 
removed to Cassel In i /05 Leibnitz sent him a sketch of Savery s 
engine for raising water and this stimulated him to further exer 
tions which resulted two years afterwards m the publication of 
the Ars nova ad aquam tgms admtntctdo efficactssime elevandam 
(Cassel 1707) (See Steam Engine) In I/07 Papin returned 
to London where he died m obscurity probably early m 1712 

Many of Papm s writings were collected by himself into a Fasciculus 
dtssertatwnum (Marburg 1695) of which he published also a transla 
tion into Erench Recueil de dtverses pieces touchant quelques nouvelles 
machines (Cassel 1695) His correspondence with Leibnitz and Huy 
gens along with a biography was published by Dr Ernst Gerland 
Letbmzens und Huygens Bnefwechsel mit Papm nebst der Biograpkte 
Papins (1S81) See also L de la Saussa>e and E Pean La Vie et les 
ouvrages de Denis Papm (1869) and Baron Emout Dents Papm sa 
vie et ses ouvrages (4th ed 1888) 

PAflPINEAU, LOUIS JOSEPH (1786-1871) Canadian 
rebel and politician son of Joseph Papineau royal notary and 
member of the house of Assembly of Lower Canada was born at 
Montreal on Oct 7 1786 He was educated at the seminary of 
Quebec where he developed the gift of declamatory and per 
suasive oratory He was (felled to the bar of Lower Canada on 
May 19 1810 On June 18 1808 he was elected a meinber of the 
House of As|embly of the province of Lower Canada for the 
county of Kent In 1815 he became speaker of the house beint 
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already recognized as the leader of the French Canadian party 
At this time there were many grievances m the country demand 
mg redress In Dec 1820 Lord Dalhousie governor of Lower 
Canada appointed Papineau a member of the executive council 
but Papineau finding himself without real influence on the council 
resi ned m Jan 18 ^ In that year he went to England to protest 
on behalf of the French Canadians against the projected union of 
Upper and Lower Canada a mission m which he was successful 
Nevertheless his opposition to the go\ ernment became more and 
more pronounced till in 1827 Lord Daihousie refused to confirm 
bis appointment to the speakership and resigned his governorship 
when the house persisted in its choice The aim of the French 
Canadian opposition at this time was to obtain financial and also 
constitutional reforms Matters came to a head when the legis 
lati\e assembly of Lower Canada refuseef supplies and Papineau 
arran ed for concerted action with William Lyon Mackenzie the 
leader of the reform party m Upper Canada In 1835 Lord Gos 
ford the new governor of Lower Canada was instructed by the 
cabinet m London to inquire into the alleged grievances of the 
French Canadians But the attitude of the opposition remained 
no less hostile than before and in March 1837 the governor was 
authorized to reject the demand for constitutional reform and to 
apply public funds m his control to the purposes of government 
In June a warning proclamation by the governor was answered by 
a senes of violent speeches by Papineau who in August was 
deprived of his commission m the militia 

Papineau had formerly professed a deep reverence for British 
institutions but as party strife became more bitter and real issues 
were lost sight of Papineau falling in with the views of one 

0 Callaghan who distrusted everything British became an an 
nexatiomst On Oct 23 183/ ameetmo^ of delegates from the six 
counties of Lower Canada was he d at St Charles at which re 
sistance to the Government by force of arms was decided upon 
and m which Papineau took part In November preparations were 
made for a general stampede at Montreal and on the 7th 
Papineau s house was sacked and a fight took place between the 

constitutionals and the sons of liberty Towards the middle of 
November Colonel Gore \vas instructed to arrest Papineau and 
his principal adherents on a charge of high treason A few hundred 
armed men had assembled at Saint Denis to resist the troops and 
on Nov 22 hostilities occurred which resulted m many casualties 
On the eve of the fray Papineau sought safety in the United 
States On Dec i 1837 a proclamation was issued declaring 
Papineau a rebel and placing a price upon his head 

From i8o 9 till 1847 Papineau lived in Pans In 1847 a general 
amnesty was grantee! and although m June 1838 Lord Durham 
had issued a proclamation threatening Papineau with death if 
he returned to Canada he was now admitted to the benefit of the ^ 

1 amnesty On his return to Canada when the two provinces were 
now united he became a member of the lower house and con 

I tmued to take part in public life demanding the independence 
of Canada for the Canadians need never expect justice from 
England and to submit to her would be an eternal disgrace He 
unsuccessfully agitated for the re division of Upper and Lower 
Canada and m 1854 retired into private life He died at Monte 
bello m the province of Quebec on Sept 24 1871 

See L O David Les Deux Papineau Fennmgs Taylor Louts Joseph 
Papineau (Montreal 1865) Alfred De Celles Papineau Cartier 
(Toronto 1906) H J Morgan Sketches of Celebrated Canadians 
(Quebec 1862) Rose s Cyclopaedia of Canadian Biography Annual 
Register (i836-»37) Sir Spencer Walpole History of England (5 vols 
London 1878-86) vol m 

PAPINI, GIOVANNI (1881- ) Italian author was 

bom m Florence on Jan 9 1881 He founded the reviews Leo 
nardo (1902) and Lacerba (1913) and was also joint editor of 
La Voce in 191 Professedly an iconoclast in a volume en 
titled Stroncature (1917) he demolished many established reputa 
tions Among his many works are several volumes of essays and 
criticism — La paga del Sabato Luomo Carducct (1918) 11 ere 
puscolo det filosofi (1906) and two novels Un uomo fintto (192 
and Parole e Sangue (1921) ftis poems include Cento pagtm d% 
poesia (19 0) Opera prtma Gtorm dt festa (1920) In his Storm 
di Cnsio (1921) a book which achieved^iraiKiense success he sud 
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denly abandoned his caustic and sceptical attitude 111 favour of 1 
mysticism | 

See E Fabn Fafim come scnttore (19 i) and R Fondi Un Con 
struttore Fapim (1922) I 

PAPINIAN (Aemilius P^pini^nus) Roman jurist was 
magtster Ubellorum and afterwards praetorian prefect under 
Septimius Severus He was an intimate friend of the emperor 
whom he accompanied to Britain and before his death Severus 
commended his two sons to his charge Papiman tried to keep 
peice between them but only excited the hatred of CaracalU to 
which he fell a victim in the general slaughter of Geta s friends 
which followed the fratricide of a n i {See Roman Law ) 
PAPPENHEIM3 GOTTFRIED HEINRICH, Count op 
(1594-1602) imperial field marshal in the Thirty Years War 
was born on May 29 1594 at the little town of Pappenheim on 
the Altmuhl now in Bavana the seat of a free lordship of the 
empire of an ancient family established there He was educated 
at Aitdorf and at Tubingen At the outbreak of the war he 
abandoned the legal and diplomatic career on which he had em 
barked and took service m Poland under the Catholic League 
He displayed brilliant courage at the battle of the White Hill 
near Pi ague (Nov 8 16 o) where he was left for dead on the 
held In the following year he fought against Mansfeld m western 
Germany and in 16 3 became colonel of a regiment of cuirassiers 
afterwards the famous Pappenheimers In the same year as an 
ardent friend of Spam the ally of his sovereign and the champion 
of his faith he raised troops for the Italian war and served with 
the Spaniards m Lombardy and the Grisons His long and heroic 
defence of the post of Riva on the Lake of Garda made his name 
In 1626 Maximilian of Bavana the head of the League recalled 
him to Germany to suppress an insurrection m Upper Austria 
In a few weeks Pappenheim crushed the rebellion with ruthless 
seventy (actions of Efferdmgen Gmunden Vocklabruck and 
Wolfse^g Nov 15-30 1626) After this he served with Tilly 
agam&t king Christian IV of Denmark and besieged and took 
Wolfenbuttei His hope of obtaining the sovereignty and posses 
sions of the evicted pnnee was after a long intrigue definitely 
disappointed In 16 8 he was made a count of the empire The 
siege and storm of Magdeburg followed and Pappenheim like 
Tilly has been accused of the most savage cruelty in this transac 
tion After the battle of Breitenfeld he coveied the retreat of 
the impel lalists from the lost field with care and skill and won 
glory by his operations on the lower Rhine and the Weser m 
rear of the victorious Swedish army Being now a field marshal 
in the imperial service he was recalled to jom Wallenstein and 
assisted the generalissimo m Saxony against the Swedes but was 
again despatched towards Cologne and the lower Rhine In his 
absence a great battle became imminent and Pappenheim was 
hurriedly recalled He appeared with his horsemen m the midst 
of the battle of Lutzen (Nov 6th-i6th 163 ) His furious attack 
was for the moment successful But at about the same time as 
Guslavus was killed Pappenheim also was mortally wounded 
He died next day in the Pleissenburg at Leipzig 

See Knegsscknfien von hatenschen 0 Sitter en I 11 V (Munich 
1820) Hess GoUfned Metnnch Gtaj zu Pappenheim (Leipzig 1855) 
Ersch and Gruber Allgem Encyklopadte III ri (Leipzig 1838) 
Wittich in AUgem deuUche Btographte Band 25 (Leipzig 1887) 
and works there quoted 

PAPPUS OF ALEXANDRIA, Greek geometer flourished 
about the end of the 3rd century ap In a period of general 
sf agnation m mathematical studies he stands out as a remarkable 
exception How far he was above his contemporaries how kttle 
appreciated or understood by them is shown by the absence of 
references to him by other Greek writers and by the fact that his 
work had no effect in arresting the decay of mathematical science 
In this respect the fate of Pappus strikingly resembles that of 
Diophantus In his Colkctton Pappus gives no indication of the 
date of the authors cited or of the time at which he himself 
-^^rote Since he frequently quotes Ptolemy the astronomer {fi , 
A n 140) he can hardly have been earlier than the end of the 
century A marginal note to a loth century m states m 
with the i^ign of Diocletian (ap 2 §4^-30^) tMt Pap- 
WmU during thac i^nod^ and in the absence of better testi 


mony it seems best to accept this indication Suidas it is true 
makes him contemporary with Theon of Alexandria (4th century) 
who wrote a commentary on Ptolemy s Syntaxts but as Pappus 
also wrote a commentary (doubtless largely assimilated by Theon) 
Suidas perhaps failed to disconnect the two and so assigned the 
same date to both 

The great work of Pappus in eight books and entitled <Ji'?^a7a?7u 
or Collection we possess only m an incomplete form the first 
book being lost and the rest having suffered considerably Suidas 
enumerates other works of Pappus as follows Xwpoypadna ot- 
KovpeviKTi €is ra rea-crapa rrjs UroXepaLOV peyaXris ervv 

ra^eoos vitopvrjpa Torapovs rois ev Al^vt} ovetpOKpirtka He also 
wrote commentaries on the Analemma of Diodorus on Ptolemy s 
Plamspherimn and Harmonica and on Euclid s Elements Cita 
tions from the commentaiy on the Elements are made by Procius 
and others while fragments of the portion relating to book x 
survive m the Arabic 

The characteristics of Pappus s Collection are that it contains 
an account systematically arranged of the most important results 
obtained by his predecessors and secondly notes explanatory 
of or extending pre\ lous discoveries These discoveries form in 
fact a text upon which Pappus enlarges discursively Very valu 
able are the systematic introductions to the various books which 
set forth clearly in outline the contents and the general scope 
of the subjects to be treated From these introductions we are 
able to judge of the style of Pappus s writing which is excellent 
and even elegant the moment he is free from the shackles of 
mathematical terminology 

We can only conjecture that the lost book 1 as well as book 11 
was concerned with arithmetic book 111 being clearly introduced 
as beginning a new subject 

The whole of book 11 (the former part of which is lost the 
existing fragment beginning m the middle of the 14th proposition) 
related to a system of continued multiplication coupled with the 
expression of large numbers in terms of tetrads (powers of 
10 000) due to Apollonius of Perga 

Book HI contains geometrical problems plane and solid It 
may be divided into five sections (i) On the famous problem of 
finding two mean pioportionals between two given hnes to which 
Hippocrates of Chios had reduced the problem of duplicating the 
cube Pappus gives several solutions of this problem including 
his own and also a method of approximating contmuall) to a 
solution the significance of which he appaiently failed to ap 
preciate (2) On the arithmetic geometric and harmonic means 
between two straight lines and the problem of representing all 
three m one and the same geometrical figure This serves as an 
introduction to a general theory of means of which Pappus dis 
tinguishes ten kinds with examples (3) On a cunous problem 
suggested by EucI 1 21 (4) On the inscribing of each of the 

five regular polyhedra in a sphere 

Of book iv the title and preface have been lost so that the 
programme has to be gathered from the book itself At the be 
ginnmg is the well known generalization of End 1 47 then foi 
low various theorems on the circle leading up to the problem of 
the construction of a circle which shall circumscribe three given 
circles touching each other two and two This and several other 
propositions on contact e g cases of circles touching one another 
and inscribed in the figure made of three semi circles and known 
as {shoemakers kntfe) form the first division of the 

book Pappus turns then to a consideration of certain properties 
of Archimedes s spiral the conchoid of Nicomedes and the curve 
discovered by Hippias of Elis about 420 b c ^ and known by the 
name reirpaymi^omoL^ or qmdratnx Proposition 30 de^enbes 
the construction of a curve of double curvature called by Pappus 
the helix on a sphere a construction analogous to that of Archime 
des s spiral m a plane The area of the surface included between 
I this curye and its base is found by the classical method of ^ 

I haustion^ equivalent to integration The rest of the book 
1 of tbe tnsection of any angle, and the solutjion of mofe gener^ 
! problems of the saitie wind by means of tl%e quadratrit and 
I m one $ol,ti<t^on bf the former problOTa is the fimfc recorded use ol 
I the prbpert^ bf a conie^ (a hyperbeJa) 'With tef »ence to the 
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and directrix 

In book V after an interesting preface concerning regular poly 
gons and containing remarks upon the hexagonal form of the 
cells of honeycombs Pappus addresses himself to the comparison 
of the areas of different plane figures which all have the same 
perimeter (following Zenodorus s treatise on this subject) and of 
the volumes of different solid figures which ail have the same 
superficial area and lastly a comparison of the five re<^ular 
solids Incidentally Pappus describes the 13 other poiyhedra 
bounded by equilateral and equiangular but not similar polygons 
discovered by Archimedes and finds by a method recalling that : 
of Archimedes the surface and volume of a spnere 

According to the preface book vi is intended to resolve diffi 
cuities occurring m the so called jut/cpos aarpovovij^evos It ac 
cordingiy comments on the Sphaertca of Theodosius the Moving 
Sphere of Autolycus Theodosius s book Oit Days and Nights the 
treatise of Aristarchus On the Sizes and Distances of the Sun and 
Moon and Euclid s Optics and Phaenomena 

The preface of book vii explains the terms analysis and syn 
thesis and the distinction between theorem and problem Pappus 
then enumerates works of Euclid Apollonius An taeus and 
Eratosthenes 33 books in all the scope of which he intends to 
describe with the lemmas necessary for their elucidation With 
the mention of the Ponsms of Euclid we have an account of the 
relation of ponsm to theorem and problem In the same preface 
are included {a) the famous problem known as Pappus s Prob 
lem which formed so to say the text of Descartes s Geome 
trie {b) the theorems which were rediscovered by and named after 
Paul Guldm but appear to have been discovered by Pappus him 
self Book vn contains also (i) under the head of the de deter 
minora sectione of Apollonius lemmas which closely examined 
are seen to be cases of the involution of six points (2) important 
lemmas on the Ponsms of Euclid {see Porism) (3) a lemma 
upon the Surface Loci of Euclid which gives a complete proof 
of the focus directrix property of the three conic sections 

Lastly book viii treats principally of mechanics the properties 
of the centre of gravity and some mechanical powers Inter 
spersed are some questions of pure geometry Proposition 14 
shows how to draw an ellipse through five given points 

Bibliography — Of the whole work of Pappus the best edition is 
that of Hultsch beanng the title Pap pi Alexandnm coUectioms quae 
supersunt e libns manuscnptis edidit latina interpretatione et com 
mentams instruxit Fndencus Hultsch (Berlin 1876-78) Previously 
the entire collection had been pubhshed only in the Latin translation 
(with commentary) by Commandinus (Pesaro 1588 etc) For a 
detailed account of Pappus s work see G Loria Le scienze esatte nell 
ant ca Grecta 1914 esp pp 656-703 T L Heath History of Greek 
Mathematics vol 11 pp 3SS-“439 (T L H ) 

PAPUA, a name for the whole island of New Guinea also 
used for British New Guinea and known as Territory of Papua 
{See New Guinea ) 

PAPUAN LANGUAGES Papuan languages are spoken 
m New Guinea and the adjacent islands and in the Solomon 
group The Haimaheran languages of Indonesia are mcluded with 
them The definition of the languages is essentially negative and 
they are described as those languages of the Melanesian and 
Indonesian regions which differ entirely in grammar and very 
largely m vocabulary from the Austronesian The Papuan Ian 
guages are not members of a single hnguistic stock but differ 
from one another in word formation in grammatical categories 
and expressions and in syntax The variations in vocabulary are 
extreme and villages only a short distance apart use languages 
without a single common feature 

Geographical Bistrihutioa— In the British portion of New 
Guinea there is an unbroken succession of Papuan forms of 
speech from the Netherlands boundary to the St Joseph and 
Vanapa rivers qn the south coast and to Colhngwood bay on the 
north coast East of these places Papuan languages are spoken 
on the hills inland and in the upper river valleys an<i reach the 
coast only between Keakalc? and Orangerie bays East of Colhng 
wood and Orangerie bays and m the islands off the south-eastern 
md of New Qumea no Papuan languages appear except 
fully in Rossel island m the Lom^iade arclppejagp hi Bintesh^ 
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territory more than sixty Papuan languages have been partially 
recorded but only fifteen are known by grammars These are — 

I Kumm on the coast west of the Fly delta 
Miriam m the eastern islands of Torres straits 

3 Kiwai on the islands of the Fly delta with many varia 

tions m vocabulary 

4 Tirio on the western shore of the Fly delta 

5 Goanbari or Keiewa at the mouth of the Bamu river 

6 Namau in the \illa es of the Puran delta 

7 Orokolo on the Papuan gulf 

8 Toanpi or Motumotu at the eastern end of the Papuan 

«^ulf 

9 Bmandele in the basins of the Mamba Gira and Ope 

rivers m the north west of the possession 

10 Ambo or Afoa (Tauata) inland from Hall sound and 

around Mount Yule 

11 Fu>uge or Mafulu in the mountaii^ inland from Galley 

reach 

12 Koiari inland from Port Moresby and Koita m the 

Motu \iUa es 

13 Mulaha (now extinct) on the south east coast 

14 Kwale inland from Lapakapa 

15 Magi or Mailu in coast villages from Cheshunt bay to 

Toulon island 

In the mandated territory the languages are Papuan except m 
a few small districts on the coast opposite islands where Melane 
Sian dialects are spoken A large number of short word lists are 
recorded and six languages are represented by grammars 

1 Kate inland from Fmscbhafen 

2 Bongu inland from Astrolabe bay 

3 Bogajim mland from Astrolabe bay 

4 Monumbo on the coast at Potsdamhafen opposite Vul 

can island 

5 Kavu opposite Muschu island 

6 Valman east of Berlmhafen 

In Netherlands territory there are many languages which are 
definitely non Indonesian and non Melanesian and are therefore 
included with the Papuan But very httle is known of the 
grammar and the uncertain classification depends a most entirely 
on vocabulary One language of this region the Nufor or Mefor 
is represented by a grammar but is essentially a mixed language 
The best known of the Papuan languages are 

On the north coast 

I Seka and Sentani Lake Sentam 

Pauwi on the lower Mamberamo river 

3 Angadi Goredu and Nagramadu m the neighbourhood of 

Lake Jamur 

On the south coast 

4 Mimika inland from Mimika river 

5 Merauke or Marmd anim on the coast between the 

Kumbe river and the Bntish boundary 

West of New Guinea in Halmahera the northern part of the 
island of Gilolo the languages differ from the Indonesian They — 
are well known by comparative grammars and word lists and 
are conveniently grouped with the Papuan 

In New Britain several Papuan languages are recorded Those 
known by grammars are 

1 Bammg in the mountains mland of Gazelle peninsula 

2 Sulka on the coast near Cape Orford 

In New Ireland several Papuan languages are named but exact 
information is wanting 

In the Solomon islands at least seven Papuan languages are 
known 

1 Nasioi on north coast of south east Bougamville island 

2 Koromira adjacent to Nasioi 

3 Telei or Bum in south of Bougainville island 

A Bilua m Vella Lavella island 

5 Bamata in Randuvu (Rendova) island 

6 Laumbe in Russell (or Cape Marsh) island 

7 Savo m Savo island west of Flonda 

ClassiBcatton ~A complete smrv'ey of the Papuan languages 
IS not yet possible and classification based on grammar is pxe 
mature At present no two Papuan languages show suffiaent 
hkeness ip grammar to establish genealogical relationship an<|^ 
each name m the foregoing hst represents an independent hn 
guistic stock 

we of the Papuan langfiages are less complex 
than others hut all are difficult to acqiiire^ Where Papuans afid 
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Melanesians are m contact the Melanesian language is used by 
both Many Papuan languages were unkno’wn until about thirty 
five years ago and our present knowledge of them is mainly due 
to missionary studies in translating the Scriptures 
The pronouns of the various languages have no common basis 
They often indicate the dual and rarely a trial number by suffixes 
which may or may not be derived from the numerals two and 
three Sometimes entire!} distinct words are used Very few 
Papuan languages have two forms of the first dual and plural 
personal pronouns one indicating the inclusion the other the 
exclusion of the person addressed so that we means either 
you and I or he and I (m the plural they and I ) In some 
languages the possessive pronoun does not differ from the per 
sonal but m others a suffix is used There are many irregularities 
and omissions and some langua<^es use more than one method 
A different pronoun or different method is sometimes used to 
indicate a special kind of possession and these pronouns may 
sometimes be used without the noun 
In most of the Papuan languages there is no indication of 
grammatical gender and the pronouns of the third person rarely 
distinguish sex In a few languages there 1 a classification of 
nouns with a special pronoun for each class and the classification 
IS not sexual 

In Nasioi the classification is as varied as the Bantu of Africa 
The classes are distinguished by a suffixed article and the 
numerals possessive interrogative and demonstrative pronouns 
and adjectives take endings m concord with the noun 
The genitive usually precedes sometimes with a particle 
ometimes with a pronoun between the governed and governing 
words 

In a few Papuan languages the subject and object of the verb 
are shown only by separate nouns or pronouns the verb itself 
undergoing no change In most of the languages the objective 
pronoun is combined with the verb as prefix infix or suffix Some 
languages indicate the subject by a change m the verbal ending 
This often vanes according to tense Other languages indicate 
both subject and object by distinct particles or by syllables 
meaning I thee I him you me etc in which separate pronouns 
do not appear Some of the Papuan verbs only indicate two per 
sons an inclusive person used with the pronouns I and we and 
an exclusive person used for ail others but in some languages 
the inclusive person is used with I we and you and the exclusive 
for he and they 

Most Papuan languages have only the numerals one and 
two and three is rarely found In some places Melanesian 
expressions are imitated It is a Papuan custom to recall the 
number of objects by using parts of the body as tallies 
Bibliography — General Works A B Meyer Die Papua Sprache 
m Niedeiiandische Neuguinea Globus 94 <1908) G Friedenci Beit 
rage mr Volker und Sprachenkmde von Deutsch Neuguinea (1912) 
(Many references) G Fnederici Melanestsche Wanderstrasse (1912) 
(Many references) W Schmidt Die Sprachfamtken und Sprachen 
kretse der Erie (Heidelberg 1926) (pp 148-154 a bibhography of 
the Papuan languages) S H Ray The Papuan Languages Fest 
schnft Mekihof (Languages of British possessions only) Othei 
Works A Hanke Grammatik und Vocabularmm der Bongu Sprache 
Archiv fur das Studium deutscher Kolomalsprachen viu {1909) W 
M Strong The Tate Language Man (xgii) W S V Seville The 
Mailu Language JRAI (1912) C Keysser Worterbuck der Kate 
Sprache (1925) G Pilhofer Formenlehre der Kate Sprache Zeit 
schnjt fur Emgeborenen Sprachen xvu (1927) J H L Water 
house The Bamata Language Man (1927) (SR) 

PAPUANS (Malay papuwah or puwah puwah frizzled 
woolly haired in reference to their characteristic hair dressing) 
the name given to the people of New Guinea and the other islands 
of Melanesia The pure Papuan is found in most parts of New 
Guinea and 15 an element in Melanesia Papuan elements formerly 
existed in Australia and the Tasmanian race may be akin to the 
Papuan The typical Papuan is woolly haired long headed dark 
skinned broad nosed The nose is often prominent and convex 
^ Their culture is very diverse and in parts has been affected 
by contact with other peoples Modern research (Armstrong and 
Daudtman) has added much to our knowledge of the Papuans 
and further investigations are being undertaken from Australia 
winch controls the ar& Iff mandate 


Social Order— Custom regulates the duties in life but where 
cases of doubt or difficult} anse the old men— with more of 
social importance and individuality — discuss ind decide the issue 
Here and there are chiefs or head men and patrilineal succession 
IS found in certain districts The exogamic chns ire local groups 
totemic and generally patrilineal though kinship systems are 
classifactory Marriages are often re uhttd more by kinship 
reckoned by genealo ical methods than by 
clanship Exchange marriages are frequent 
In Rossel Island — a mixed culture — a class 
system m decay was found by Armstrong 
Once naked and unaslnmed the people 
often suffer now from extieme prudishness 
Polygamy was once prt\ dent The mitia 
tion rites included lessons in morals Pre 
nuptial chastity i\as rare Indi\ndual own 
ership of land was rtcogni/ed Children 
generally divided their fathers pioperty 
equally but bequests (\erbai) were re 
spected 

Ma ical practices were common but the 
training of a magician w is unpic is mt and 
rigoious the methods empio}td being ot 
the ordinary type (Sa M\cic Irimi 
T ivE ) Ceremonies — ot a magico religious 
nature — ^were performed m connection 
A PAPUAN NATIVE OF With fishiDg and cultivatioii close connec 
DUTCH NEW GUINEA tion between sexiul ictixity and agiicul 
tural success finding expression m rites of a ptcuhir niture 
There is a belief m a class of powerful beings most of which 
are mischievous but stupid though some irt good Belli tfe ire 
vague That of transmigration into animals has been recorded 
Another is that the soul leaves the bod} it de ith ind goes to an 
unknown island in the west Some return and t\ en m irr> mortals 
Various forms of divination were empio>cd Spin! ipptired 
in dreams hero cults are recorded and of the \\c stein Islands 
it IS stated that they had no deities or conception of a Supreme 
God Ancestors are believed to control the food supply and if 
customs are broken withhold their f ivour 
Products. — ^Yams taro and sweet potitocs constitute m some 
districts the mam food of the people while m others s igo is the 
staple diet Forest fruits and vegetables are also t iten Maize 
and rice — ^which are not indigenous — ^art eigtriy sought after 
The Papuan vanes his vegetable diet with the iltsh of the wild 
pig wallabi and other small animals which are hunted with dogs 
Birds are snared or limed Fish abound at many parts of the 
coast and are taken by lines or speared at night liy torch light 
or netted or a river is dammed and the fish stuiiefiui with the 
root of a milletia Turtle and dugong are caught The kima a 
great mussel weighing (without shell) o to 30 ib ind other shell 
fish are eaten as are also dogs flying foxes lizirds bee lies and all 
kinds of insects Food is cooked m various ways CooLmg pots 
made at vanous parts of the coast form one of the great exchanges 
for sago but where such vessels do not reach food is cooked by 
the women on the embers done up m leaves or in holes in the 
ground over heated stones The sexes eat apart In the interior 
salt IS difficult to get and sea watei which is carried inland m 
hollow bamboos is used in cooking m place of it Sait too is 
obtained from the ashes of wood saturated by sea water In the 
Fly River region kava prepared from Ptper metkystwum is 
drunk without any of the ceremonial importance associated with 
it in Polynesia As a rule the Papuans have no intoxicating drink 
; and do not know the art of fermenting palm sap or cane juice 
Tobacco IS indigenous in some parts and is smoked everywhere 
except on the north east coast and on the islands 
Clothing and Ornaments — ^The Papuan s chief home made 
ornaments are necklaces armlets and ear rings of sheHs teeth or 
fibre and cassowary cockatoo or bird of paradise feathers-^he 
last two or a flower are worn throup the septum of the nose 
With his head encircled by a coronet of dogs teeth, and covered 
with a network cap or piece of bark cloth the $tptm of the noteo 
^transfixed by a pencil kme 01; shell and perhaps a 
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fibre armlet or two the Papuan is in complete everyday attire 
On festal occasions he decks his well forked out and dyed hair 
with feathers and flowers and sticks others in his ear lobe holes 
and under his armlets while a warrior v^ill have ovula shells and 
vanous bones of his victims dangling from nnglets of his hair 
or fixed to his armbands or girdle The Papuan comb is a long 
piece of bamboo spht at one end into prongs while the other 
projects beyond the forehead sometimes two feet or more and 
into it are stuck the bn«yht feathers of parrots and other birds 
The fairer tnbes at the east end tattoo Men are not tattooed till 
they have killed some one Raised cicatrices usually take the 
place of tattooing with the darker races 
The Papuans build excellent canoes and other boats and m 
some districts there are professional boat builders of great skill 
though m others this is now a lost art These boats are either 
plain dug outs with or without outriggers or regularly built by 
planks tightly laced and well caulked to an excavated keel The 
lakatoi IS composed of several capacious dug outs each nearly 
50 ft long which are strongly lashed together to a width of some 
24 ft decked and fitted with two masts each carrying a huge 
mat sail picturesquely fashioned On the deck high crates are 
built for the reception of pottery for conveyance annually to the 
Fly River district to exchange for sago 
Papuans use Pan pipes a Jew s harp of the Papuans own fabri 
cation and the flute on occasions of ceremony the drum only is 
used — ^this instrument being always open at one end and tapped 
by the fingers To the accompaniment of the drum dancing 
almost invariably goes but rarely singing All sorts of jmglmg 
sounds also are music to the ear especially the clattering in 
time of strings of beans m their dry shells 
Nearly all Papuan houses are built on piles and this not only ' 
on the coast but on the hillsides In the north the east and south ' 
west of the island immense communal houses (morong) are met 
with Some of these are between 500 and 700 ft in length with 
a rounded boat shaped roof thatched with palm branches and 
looking inside when undivided hke dark tunnels In some dis 
tncts the natives hve together in one of these giant structures 
which are divided into compartments As a rule elsewhere each 
family has its independent dwelling On the north coast the houses 
are not built on piles the walls of bamboo or palm branches 
are very low and the projecting roof nearly reaches the ground 
a barrier at the entrance keeps out pigs and dogs A sort of table 
or bench stands outside used by the men only for meals and for 
the subsequent siesta In east New Guinea sometimes the houses 
are two storeyed the lower part being used for stores The 
ordinary house is 60 to 70 ft long with a passage down the 
centre and stands on a platform or veranda raised on piles with 
the ridge pole projecting considerably at the gables so that the 
roof may cover it at each end Inland villages are often situated 
on hills or on top of steep faced rocks as difficult of access as 
possible whence a clear view all round can be had or the vil 
lage is protected by high palisades and by fighting platforms 
on trees commanding its approaches The dobbos are tree 
houses bmlt in high trees On the north east coast many of the 
villages are tastefully kept their whole area being clean swept 
nicely sanded and planted with ornamental shrubs and have in 
their centre little square palaver places laid with flat stones 
each with an erect stone pillar as a back rest Excellent suspension 
bridges span some of the larger rivers 
Weapons and Tools — Papuan weapons are the bow and arrow 
(m the Fly River region the north and north east coasts) a 
lonfe of a sharp segment of bamboo a shafted stone club- 
rayed disc shaped or ball headed (m use all over the island) 
spears of vanous forms pointed and barbed the spear thrower 
(on the Fmsch coast) and hardwood clubs and shields widely 
differing m pattern and ornamentation with the district of their 
manufacture The Papuan bow is rather short the arrows barbed 
and tipped with cassoway or human bone The Papuans were 
mostly ignorant of iron out work skilfully with axes of stone 
or tndacna shell and bone chisels cutting down trees 20 in in 
diameter T^o men working on a tree trunk one making a cut 
with the adze lengthwise and the othei; chopping off the piece 
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across will soon hollow out a large canoe Every man has a stone 
axe each villa e generally owning a large one Their knives are 
of bamboo hardened by fire In digging they use the pointed 
stick In British New Guinea alone is the man catcher (a rattan 
loop at the end of a handle with a pith spike projecting into it) 
met with For war the men smear themselves in grotesque fashion 
with hme or ochres and in some parts hold in their teeth against 
the chin a face like mask supposed to strike terror into the foe 
against whom they advance wanly (if not timidly) yelling and 
blowing their war trumpets The war canoe (which is a long 
narrow dug out outrigo-er capable of holding 28 men) is only a 
transport for they never fight in it The conch shell is the 
trumpet of alarm and call to arms 

See B Hagen Unter den Papuas (Wiesljaden 1899) A B Meyer 
and R Parkinson Album von Papua Typen (Dresden 1894) F S A 
de Clercq Ethnographtsche Beschnfvtng van de West en Noordkust 
van N Y G (Leyden 1893) A C Haddon Decorative Art of British 
New Guinea (1894) Reports of the Cambridge Anthropological expe 
dition to the Torres Straits (1904) Annual Reports on Papua (190- 
21) W E Armstrong Rossel Island (1928) G Laudtman Papuans 
of Kuom 

PAPYROLOGY Papyrology means the science or study 
of papyri but as commonly understood the scope of this study is 
narrowed on one side and widened on another The papyri found 
m Egypt — ^which country except for the charred rolls of Her 
culaneum has hitherto been their only source — ^are written in a 
variety of scnpts and languages ancient Egyptian in its pro 
gressive stages of Hieroglyphic Hieratic Demotic and Coptic 
in Hebrew and Aramaic in Syriac Persian and Arabic as well 
as in Greek and Latin Papyrology however and its foreign 
equivalents Papyrologie Papirologia Papyrusforschung etc 
have come to be associated with papyri written in the two clas 
sical languages especially Greek which is far commoner than 
Latin and limit themselves to the Graeco Roman period of 
Egyptian history On the death of Alexander the Great who had 
occupied Egypt in 332 bc Ptolemy Soter I the founder of the 
Ptolemaic dynasty became satrap and subsequently king Thence 
forward till the Arab invasion in the middle of the seventh cen 
tury Greek was the official language of the country Under the 
earlier Ptolemies Greek speaking settlers were introduced in con 
siderabie numbers and by degrees the Greek language and litera 
ture became so widely diffused and firmly rooted that their 
predominance remained unchallenged when Egypt was incorpo 
rated m the empire of Rome Literary fragments m Latin are rare 
and for documentary purposes that language was little used except 
in military and legal business and m private correspondence 
between Roman officials themselves After the Arab conquest 
Greek continued for a while to be officially employed side by side ^ 
with Arabic and then gradually died out Greek then is the* 
language with which the papyrologist is primarily concerned He 
will not of course neglect the evidence derived from contemporary 
documents in Demotic Coptic or Arabic but the decipherment 
and interpretation of oriental scnpts are left to specialists in 
those tongues Though thus circumscribed however on the one 
hand on the other the term papyrology is somewhat loosely 
allowed to comprehend those analogous Greek or Latin texts 
which are found m Egypt inscribed on substances other than 
papyrus — ^parchment leather wood bone fragments of limestone 
and especially broken pottery or ostraca which were very often 
used for short receipts and similar purposes Inscriptions on 
stone are excluded these form the material of the kindred science 
of epigraphy The first professorship of papyrology was estab 
lished in 1908 at Oxford 

HISTORY OF THE DISCOVERY OP PAPYRI 
18th Century— Herculaiiettm — ^The first discovery of 
Greek papyri of which we have record was made at Hercula 
neum where in 17s the charred remains of a library were found 
consisting almost entirely of philosophical works mostly by Phiio^ 
demus an Epicurean contemporary of Cicero others by Epicurus 
himself or writers of Ins school Copies of some of these were 
edited by Walter Scott (Fragmenta Merctdamnsm 1885) others 
have been published in Italy That fiad^s as yet an isolated event 
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In Egypt Greek papyri first made an appearance m 1778 wlien a 
European mercliant bouglat one of a number of rolls said to have 
been unearthed at Gi^eh The rest were torn up by the native 
nncters and burned for the sake ot their aromatic smell Sucli 
IS the picturesque but not very convincing story That the home 
of the discoverers was Gizeh no one familiar with that village will 
doubt As the place of discovery however the Fayum (tlie 
ancient Arsinoite nome) is plainly indicated by the contents of 
the single surviving roll 

Ea-ly 19 th Century —\bout 1820 further appreciable finds 
beo'an to be made In the d cade from 1815 to 18 5 several 
groups of documents many of the second century b c were im.- 
earthed chiefly at Memphis and Thebes and for the most part 
found their way to the niuseums of London Pans Turin Vienna 
and Leyden The Turin section was edited by Amadeo Peyron in 
1826 and the others were brought out m more or less successful 
form during the next forty years The first literal y papyrus oId- 
tained from Egypt was a roll containing Book XXIV of ttie 
Ihai bought by Wilham Bankes m i8 i and passed on by him to 
the British Museum That institution also acquired in 1847 tiie 
papyrus of a lost classic which contains three orations of Hyper— 
Ides and subsequently the Funeral Oration of the same orator 
which followed in 1856 

Late 19 th Century —The sporadic finds just described though 
important were relatively sparse and it was only m the last 
quarter of the century that the great possibilities of Egypt as 
a source of papyri became fully apparent The second period m 
the history of papyrus discovery began m 1877 and lasted for 
rather less than twenty years It was marked by very large finds 
made m the rmns of Arsinoe and other places in the Arsmoite 
nome and of Heracleopohs and Hermopolis farther south m the 
Nile valley Many of these finds were the acadental frmts of 
digging in the ancient mounds for sshahh % a nitrous earth which 
is extensively used by the natives as a fertilizer The fellahzn 
had gradually awakened to the fact that papyrus was a marketable 
commodity so that what formerly passed unheeded came to be 
more or less carefuUy preserved and handed on to dealers in 
antiquities Other discoveries were the outcome of work under- 
taken by the dealers themselves or by mere plunderers The 
united result was a copious nd fairly constant stream which 
flowed mQ.mIy to London Berlin and Vienna During this period 
m the winter of 1889 Prof (now Sir Flinders) Petrie excavating 
at Gurob in the Fayum came upon some mummies of the early 
Ptolemaic age in the cartonnages of which papyrus had been 
used m place of cloth (^see below) About the same time the Bnt 
isu Museinxi pui chased 3. most important group of literary papyxi 
including ^istotle s treatise on the Constitution of Athens tlie 
Mimes of Herondas and part of the oration of Hyperides against 
Phihppide^ while another speech of Hyperides that against 
Athenogenes was acquired by the Louvre 
Scientific Excayations -—The earlier discoveries outlined 
above proceeded almost entirely from the unskilled work some 
times authorized but often illicit of natives whose desultory 
methods involved much damage and loss Those of the latest 
period now in progress have largely been the product of system 
atic exploration superintended by properly qualified Europeans 
In the winter of 1893-96 the first expedition of such a kind 
definitely undertaken for the discovery of paovri was conducted 
on behalf of the Egypt Exploration Fund (noTLSy) Jy Drs 
D G Hogarth B P Grenfell and A S Hunt m the north of tlie 
Fayfim Its results subsequently published m Fayiim Towns and 
thm Papyn justified further efforts and m the foUowmg season 
an enormous find was made by Grenfefi and Hunt m the mounds 
of Behnesa the ancient Oxyrhynchus once the capital of a prov- 
ince Anwmg their earhest discoyenes there was a leaf contain 
mg new saying of Jesus which were pubhshed m a brochure 
tiflfjfer the title of Lo^%($ m 1897 Prompted by this success Lhe 
.p&Qety founded m that year a Graeco Roman branch with a view 
|0 ®«einatoc publication of what had already been secured as well 
, fS to futther espI(watfon Work was earned on ty the same pair 
aotis site h* the Fayum at El Uibeh m the Nile vajiey and 
’‘I ittee sefsens Ui and sabseqtientBi' by Mt John i 

ii« lu I t 


Johnson on Iwpolis Apfaroditopohs and An 

tmoe Frenc:^ scholais condurtid (uuUions in the Fayum and 
middle E Huacitopolis (i&gS-gq) 

Elephantine ‘ntrtnct to the Fayum 

and in the X Hermopolis (iQoJl 

later at “ ^phnnlitopohs c entat ne of 

the Cairo ^ > u) t notibk of recent dif 

coveries hook eonlunmg comedies of 

Menander (^ 9 ° 5 ) Mtamihili nitm. dij, m though oiershad 
owed was ri<^t pipvii iumi fhit source continued 

to be offereci for sale 1. nuisi im])oil mt lifct n\ uquisition the 
Bacchyhdes fV™ ^ "*•*'’*' Museum at 

the end of i^ 9 ^ \nothei highh \ iluihlt Imd oi i ditlerent char 
acter occurr^^ tmi, oi e\((nsi\t ltoud of 

documents is tk dnhms of /(non in whidi the central 

Sure IS an ^hicnl o the thud centure ne Iht lions sham of 
this was of C mo hu( stcUons k\e 

gone also to British Museum md l md i sprinkiine 

to the Umtec 3 States Since the mteiruption e lustd hv the World 
Warhttlein- thewiyof euu iimn ins been ittemoted 

except by are ^mericancM adit ion from Muhii m university which 
has worked for ^evtn wmiers m the t i\uni on the s.te of tS 
ancient KarSLins ind distoverits h / nitivcs either in the course 
of their agris^ultura! opentions or hv less le itmutc meins have 
again become the chicl snuueoUupply 01 (he m Uernl recently 
placed on tbe^ mifkel much his hcen st und bj institutions in the 
Umted State; s whose active pirticipitum both in Held work and 
purchases irt^^rks a niw dtpirtun m iup^iolo^) 

COroiTIOIfS OF OISCOTESy 

Ancient ^Houses and Rubbish Mounds -Of the papyri, re 
covered hitherto the hulk h is puiiiedtd fi«m thi rmns of ancient 
towns and viinges lhe> mu iec temnd in destrttd houses where 
useless or foargotten ptjxrs wtu kjt King ibout or perhaps put 
by foi safety^ in a pot or other aeepi idt Sueh conditions hm 
been exempU^ned m sites on ihe edge of the I ivum dtseil Fapvn 
are to be foiand agnn m men rubbuh he q,!, wiste piper 

was thrown ^way along wi h other house refuse ihese piles of 
ancient rubt>» sh may be the growth of sever il eenturu s md may 
rise to a heigr^fc oi some ftti ^ 

Cemeteriers— A second pnmiini soiiru is tombs Books or 
papers were occasion lilj bunt d with Ihtirdt ul owners and vilu 
able hterary finds h ive somt f imts in t n m idi in this w ly t g the 
Persae of Tixmotheus which « is found by ( erra m txeav itors at 
Abusir Moreover m the Ptokmuc mm] w.ste papyrus was 
often employed m tht of mummitu ition It was the 

fashion to decorate human mummits with pieces of painted car 
tonnage, s«ion o! which papjrus was a common in 

gredient By removing the overlying phster md paint and 
separatmg tl»e layers the documents used may be recovered in a 
more or less gible condition The Petne Papyn as mentioned 
above and many others since were so obtained Sometimes too 
waste paper -vm utthzcd in the mummification of crocodiles and 
rmrLfi Pt Astovcry of papyri m mummified 

when working for the University of California over 25° texts 
denved from this source were puhiished in Ubtmis Pam vol 1 

COI-l-ECTIOirS AID CUSSIS OP PAPYSI 

generation 

Astebuted and very many moLros and 
“ fw specimens The chief repositories 

Genera twe Fhxwica Tui* and 0^ Jn tia* 1 
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lation at Cairo there are some papyri m the museum at Alexandria 

In a classification of papyri the mam line of demarcation is 
between literary and non hterary Sometimes indeed a doubt 
anses as lo which class a text beion s ^ a medical recipe may 
be an extract from a book or a pnvate formula Sometimes again 
a group though including elements falling m both the abo\e cate 
gories IS homogeneous enou h to be most suitably treated as a 
whole Such a group is formed by the magical papyri 

I Literary Papyri Recovery of Lost Works — ^The literary 
section falls m turn into two mam ^rroups the new and the 
extant and within these a number of subdivisions are conven 
lently made Of the ntw contributions to literature the following 
ma\ be regarded as the most important In the sphere of theology 
the chief items are the Cairo fiagments on vellum ot the Gospel 
and Apocalypse of Peter (edited with facsimile by G v Geb 
hardt 1893) and the two series of Sayings of Jesus found at 
Oxvrhynchus and pubhshed m 1897 and 1904 In classical litera | 
ture lyric poetry has been decidedly fortunate Besides Bacchyl ! 
ides (first edited bv F G Kenyon 1897) there are new poems of 
Pindar (Oxyrh Pap 659 841) nume ous fragments of Sappho 
and Alcaeus (Oxyrh Pap 7 i23i-“4 17S7-9 Berl Klassikertexte 
V I -13) and substantial pieces of Aleman Ibycus and Cormna 
(Pap du Louvre 71 Oxyrh Pap 1790 Berl Klassikertexte V 14) 
Drama can count three notable acquisitions the greater part of 
the Ichnev ae of Sophocles (Oxyrh Pap 1174) which for the 
first time atfords a fair idea of a Sophoclean Satyr play extensive 
remains of the Hypsipyle of Euripides (Oxyrh Pap 8;) 2) and 
large portions of several plays of Menander (ed i by G Lefebvre 
190/) Among later poets important additions ha\ e been made to 
the remains of Callimachus and to the few extant speci 
mcMS of the Greek mime through the discovery of the Mimes of 
Herondas The Mimiambi of Cercidas (Oxyrh Pap 1082) and 
the Persae of Timotheus also de erve notice the latter has the 
distinction of being probably the most ancient Greek liteiary 
manuscript yet known In history Aristotle s Atheman Constitu 
tion (ed I by F G Kenyon 1891) is an authority of the first 
rank and perhaps the chief prize brought by the papyri so far 
A second acquisition of much value though of smaller compass 
IS the so called Hellemca Oxyrhyncha (Oxyrh Pap 84 ) the 
author of which is not determined with certainty but not im 
probably was Ephorus In any case the fragment is of impor 
tance not only for the new information which it contains but also 
for its bearing on the work of Diodorus Siculus A hfe of 
Euripides by Satyrus (Oxyrh Pap 1176) written in the form 
of a dialogue is an interesting specimen of popular biography An 
epitome of some of the lost books of Livy (Oxyrh Pap 668) 
constitutes the chief hterary find in Latin In the department of 
oratory the six surviving speeches or remains of speeches of 
Hyperides have all been found in Egypt 

Long Stttvival and Wide Bissemmation of Greek Litera 
ttire — ^The multifarious literary remnants preserved in the 
papyri are a striking testimony to the popularity and diffusion of 
the Greek classics in Egypt Not till a comparatively late period 
does their decline become marked — a decline traceable partly to 
material decay and waning culture partly too to the spread of 
Christianity which tended to divert attention to theological wot 
mgs Down to about the end of the third century the loss of 
great works does not seem to have gone very far This considera 
tion shofild lead to increased respect for tradition If the materials 
available continued to be so large statements of fact are not to be 
lightly dismissed even when they come from comparatively late 
writers To invent where information lay ready to hand would be 
ridiculous Some signal examples of the futility of a certam kind 
of scepticism may be seen in the papyri For instance the late 
Latin treatise on the Fall of Troy attributed to Dictys Cretepsis 
begins with a statement that the book was a translation from 
Greek A recent editor rejectmg that plain affirmation decided 
that the Greek original w^s mythical A good sized piece of this 
original has since been fowd 

Extant Litetatwe (a) Biblical —A second prmapal class 
of literary Bapyri consists nf those representii;^ works alr^eady 
extant Of the Gre# ate ifijiinerou^ pariy ifragip^ts^ 
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and both for the Old and the New Testament the oldest manu 
scripts known are among the papyri And they are not always 
mere fra^^ments From Egypt has lately come a well preserved 
book in the ancient binding containing a copy (on vellum) writ 
ten probably m the fifth century of the four Gospels (edited by 
I H A Sanders 191 ) This is known as the Freer manuscript 
from the name of the purchaser and is now m Washington It 
diffeis from ail others m the last chapter of St Maik where it 
gives a passage otherwise knovn only from a partial quotation in 
I Latin by Jerome Another Freer manuscript of cons derable com 
pass a papyrus book perhaps of the early fourth century con 
taming most of the Minor Prophets was edited by the same 
scholar m 1927 alon^y with a Berlin papyrus covering the greater 
part ot Genesis and probably still earlier m date 

(b) Classical Atsthors — Of the more familiar Greek classical 
writers not very many now remain quite unrepresented the Latin 
authors are comparatively rare but fragments of Virgil Cicero 
Livy Sallust Gams and other jurists have been recovered Valu 
able textual evidence often many centuries older than that which 
was previously available has thus been obtained Here again a 
general confirmation of tradition is a primary and satisfactory 
result The papyri bring a certam number of minor improvements 
of reading but prove that no serious deterioration occurred dur 
ing the middle ages and that the classical texts have been handed 
down to us substantially as they stood in the first centuries of the 
Christian era Secondly the earher papyri commonly show what 
has been termed an eclectic type of text that is to say they are 
seldom found to support at all consistently a single ms or group 
of mss but instead agree now with one now another An editor 
should therefore beware of attaching too much weight to one ms 
or family readings are to be judged on their own merits rather 
than on the general qualities of their source Thirdly the methods 
of the best modern scholarship have received from the papyri en 
couragmg support 

II Non literary Papyri — ^The non literary or documentary 
papyri naturally form an overwhelming proportion of the entire 
mass A rough computation made at the end of 19 7 put the total 
of published documents including ostraca m the neighbourhood 
of 12 000 and large numbers which have been found have yet to 
be edited The earliest dated Greek papyrus so far known is a 
marriage contract of the year 311 b c and each century from the 
third B c to the eighth a d is now more or less copiously repre 
sented A documentary material is here presented which for ex 
tent and variety is unmatched in any other archaeological 
department Considered according to their subject matter these 
papyri fall into two main classes the official and the private each 
of them including numerous subordinate groups Under the former 
head come copies of laws rescripts edicts records of official acts 
reports of judicial proceedings and other kinds of public business 
correspondence assessments and receipts of taxes inventories 
accounts and the like In this class also are most conveniently 
placed documents which though emanating from private persons 
were addressed to officials such as petitions etc 
Subjects Illustrated ( 1 ) History — The historian may reap 
a rich harvest m several directions For the Ptolemaic dynasty 
valuable evidence is forthcoming and fresh light has also been 
thrown on the chronology of some of the Roman emperors Other 
direct contributions to political history though not frequent are 
occasionally made for instance a recently published letter of the 
emperor Claudius to the people of Alexandria (H I BeU Jem 
and Christians in Egypt 1926) in which he states his views abqut 
the attribution to himself of dmne honours shows that at the be 
ginning of his reign at any rate Claudius was as much averse 
from extravagant pretensions as any of his predecessors In an 
Oxyrhynchus papyrus again is preserved the proclamation 
which announced to the locahty the decease of this same emperor 
Claudius and the accession of Nero 
Local Admmistratiou, etc — ^But it is in the Jess prominent 
spheie of internal administration and economic indfistaal 
social conditions that the historical import of these business papers 
is especially strikn^ Here they are a primjC source of mfoiqna 
tmn nnd their is fiy Et^mtans limited tp Egypt 
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hough of course local e\idence must be applied with caution to 
)ther parts of the Graeco Roman world Sometimes individual 
documents ma> prove particularly instructive as for instance the 
0 called Revenue Papyrus (edited by B P Grenfell 1896) 
which reveals the hi'^hly complicated details of the working of an 
important State monopoly in the third century b c or a document 
of the same period from Hibeh in which is exhibited the elabo 
rate organization of the official postal service 

Social Life etc — With regard to the material conditions m 
which people lived their culture education religion habits and 
amusements the papyri are a mine of information This is one 
of their more immediately attractive sides and nowhere are their 
peculiar qualities and significance more e\ident Much private 
correspondence is found and in this and the equally numerous 
petitions contracts accounts etc may be seen an almost endless 
variety of intimate and unposed scenes of common hfe In one 
letter a person m financial difficulties is warned to beware of 
monevienders m another a father describes how egged on by 
his wife and daughter he got his son transferred from the in 
fantry into the cavalry in another a prodigal confesses that he 
had brou^^ht himself to destitution and begs for forgiveness There 
are formal invitations couched like those of to day in the third 
person to dinner lists of viands contracts with musicians and 
other artistes who were engaged to perform on festive occasions 
an order for an inquest on a slave who had fallen from a house m 
an endeavour to get a good view of some dancing girls athletic 
diplomas a list of articles in pawn a question addressed to the 
local oracle about a man s matrimonial prospects the complamt 
of an outraged wife that her husband had locked her out of doors 
these are a few samples of a material from which a reahstic 
picture may be made 

( 2 ) Law — ^The leo'al side ot the papyri is also of much im 
portance Both Greek law which came to Egypt with the Ptoie 
maic dynasty and Roman law which was afterwards engrafted 
upon the earlier system obtain in them valuable evidence and 
illustration As in the department of history single texts of 
special interest sometimes occur eg a papyrus at Halle which 
preserves in eleven columns a number of ordinances m force at 
Alexandria m the third century b c {Dtkmomata 1913) or a still 
larger text of the Roman period at Berlin which is a kind of 
manuil for the guidance of the minister of finance (Gnomon des 
Idtos Logos 1919) But here again much is to be gleaned from 
the multifarious edicts reports of judicial proceedings petitions 
wills contracts and other such papers 

( 3 ) Philology — ^Another subject having a considerable debt 
to acknowledge is philology In the new edition of Liddell and 
Scott $ Greek lexicon now in course of publication there are 
many references to the papyri and they figure prominently in 
every page of Moulton and Milhgans Vocabulary of the New 
Testament It is indeed m its bearing upon what has been, mis 
called Biblical Greek that the linguistic evidence of the docu 
ments has proved to be especially illuminating They have shown 
that the supposed pecuharities of the Greek of the New Testa 
ment were illusory its vocabulary and syntax reappear m the 
documentary papyri where are found many of the words and con 
structions formerly explained as due to Semitic influence In 
short the New Testament like the papyri merely reflects the 
vernacular of the day 

Numismatics and Metrology are also subjects which And valu 
able data in the papyri where naturally money matters are a 
constantly recurring topic and references to weights and measures 
are frequent Occasionally tables drawn up for purposes of refer 
ence or for committing to memory are found 

Falaeography — ^The palaeography of papyri both literary and 
documentary is dealt with elsewhere (see Palaeography 
Greek) For the history of Greek writing they are of course 
highly important In the literary and cursive hands of the papyri 
^ to be found the origin of the uncial and mmuscule scripts of 
the yellum codices and the date and source of the older of these 
baye sometimes to be revised in the light of the papyrus evidence 
A^useW contribution is made also to Latin palaeography 
^ ---’IntroZnctory — V Wilcken and L Mitteis Gmnd 


u^e and Chrestomathte der Papyruskunde (Leipzig and Berlin 
1912) W Schubart Einfiihrimg in die Papyiuskunde dealing with 
both literary and non literary texts (1918) G Milligan Here and 
there among the Papyn treating the papyri primarily in relation to 
the New Testament (1922) 

Descriptions of Excavations — ^Egypt Exploration Society Archae 
ological Reports (1896-99 1902-07) B P Grenfell A S Hunt 
and D G Hogarth Fayum Towns and their Papyri (1900) Bull 
de corr hellen vol xxv pp 380-411 (1901) Archiv fur Papyrus 
forschung vol 1 pp 376-78 (1901) vol u pp 293-336 (1903) 

Prncipal editions of Texts — Brunet de Presle and E Egger 
Papyrus grecs du Musee du Louvre (1866) Sir J P Mahaffy and 
J G Smyl> The Flinders Petrie Papyri vol i-ii (Dublin 1891- 
1905) F G Kenyon and H I Beil Greek Papyn in the British 
Museum vol i-v (1S93-1917) U Wilcken and others Gnech 
Urkunden aus den Museen u Berlin vol i-vii (1893-1926) C 
Wessely Corpus Pap\rorum Rainen (1895) B P Grentell and A S 
Hunt Oxyrhynchus Papyn vol i-xvii (1896-19 7) B P Grenfell 
Greek Papyn chiefly Ptolemaic (Oxford 1896) J Nicole Le 
Papyrus de Geneve (Geneva 1896-1906) B P Grenfell and A S 
Hunt New Classical Fragments etc (Oxford 1897) U Wilcken 
Gnech Ostraka aus Aegypten u Nubien (Leipzig and Berlin 1899) 

B P Grenfell A S Hunt and D G Hogarth Fayum Towns and 
their Papyn (1900) B P Grenfell and A S Hunt Amherst Papyn 
vols 1 and n (1900 1901) and Teh turns Papyn vols 1 and 11 
(1902-1907) H Diels U V Wilamowitz Moellendorf W Schubart 
etc Berl Klassikertexte i-vi (1904-10) T Remach and others 

Papyrus grecs et demotiques recueilhs en Egypt e (190*;) B P 
Grenfell and A S Hunt Hibeh Papyn (1906) L Mitteis Gnech 
Urk der Papyrussammlung u Leip tg (1906) G Vitelli and D 
Comparetti Papin Fiorentim vol 1-111 (Milan 1906—15) P Jouguet 
and others Papyrus grecs de Lille vol i-ii (1907-3) £ Kornemann 
and P M Me>er Gnech Papyn u Giessen (1910-1 ) J 
Maspero Papyrus Grecs depoque byzantine vol i-m (1911-16) 

A S Hunt and others Catalogue of Greek Papyn in the Rylands 
Library Manchester (1911 and 1915) P M Meyer Gnech Fapy 

rusurkunden der Hamburger Stadtbibl (i 91 1-24) P Jouguet Papy 
rus de Theadetphie (1911) F Preisigke Gnech Papyrus der 
Umversitatsbibl zu Strassburg vols 1 and 11 (1912-20) G Vitelli 
and others Papin grea e latim vol i-viu (1912-27) Sammelbuch 
gnech Urk aus Aegypten a collection of scattered publications edit 
by F Preisigke and cont by F Bilabel (1915-26) A Heisenberg 
and L Wen er Veroffenthchungen aus der Papyrussammlung u 
Munchen (Leipzi®^ and Berlin 1914) P M Meyer Gnech Texte 

aus Aegypten (1916) U Wilcken TJrk der Ptolemaerzeit vol 1 
(1922-2/) a re edition of Ptolemaic papyri from the earher finds 
P Viereck Gnech und gnech demotische Ostraka u Strassburg 

(1923) C C Edgar Zenon Papyn (2 vols 1925-26 vols Ixxix and 
Ixxxu of Cat gen des ant igypt du Mus^e du Caire) G Zereteli 
Papyn russzscher und georgischer Sammlungen pts 1 and iv (1925- 
7) H J M Milne Catalogue of literary Papyn in the Bntish 
Museum (1927) 

Collections of new literary texts — M Edmonds The New 

fragments of Alcaeus Sappho and Connna (1909) A S Hunt 

Tragicorum fragmenta papyracea (1912) E Diehl Suppl Sophocleum 
(1913) H von Armm Suppl Eunpideum (1913) K Jander 
OratoruM et rheiorum fragmenta (Bonn 1913) 0 Schroeder Novae 

Comoediae fragmenta exceptis Menandreis (Bonn 1915) £ Diehl 

Suppl Lyncum (3rd ed 1917) R Pfeiffer Calhmacht fragmenta 
nuper reperta (1921) F Bilabel Die klemeren Histonkerfragmente 
auf Papyrus (1923) Many texts from the papyri are also mcluded 
m such books as the following J M Edmonds Lyra Graeca 
(1922-27) E Lobel The Fragments of Sappho (igz^) J U Powell 
Collectanea Alexandrine (Oxford 1925) and E Lobel The Fragment 
of the Lyrical Poems of Alcaeus (1927) 

Selections of non literary Texts — G Milligan Selections from the 
Greek Papyn (Cambndge 1910) S Witkowski Epistulae pnvatae 
Graecae aet Lagidarum (Leipzig 1911) U Wilcken and L Mitteis 
Grund uge u Chrestomathte der Papyruskunde (1912) G Ghedim 
Lettere cnstiane del in et tv secolo (1913) P M Meyer Junstische 
Papyn (1920) and a selection for the Loeb senes now in preparation 

Papyrologtcal periodicals — Archtv fur Papyrus forschung edit TJ 
Wilcken (1901 et seq ) Aegyptus edit A Caldermi (1920 et seq ) 

(ASH) 

PAPYRUS (pap-ims) the paper reed the Cyperus Papyrus 
(Linn ) in ancient times cultivated in the Delta of Egypt where 
it was used for vanous purposes and especially as a wntmg 
material The plant is now extinct in Lower Egypt but is found 
in the Upper Nile regions and in Abyssinia The first accurate de 
scnption of the plant is given by Theophrastus from whom we 
learn that it grew m shallows of z cubits (about 3 ft ) or less its 
mam root being of the thickness of a mn s wrist and lo cubits m 
length From this root which lay horizontally smaller roots 
pushed down into the mud and the stem of the plant sprang up to 
the height of 4 cubits being tnangular and tapenng m form 
The various uses to which the papyrus plant was afiphed are 
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also enumerated by Theopbrastus Of the head nothing could be 
made but garlands for the shrines of the gods but the wood 
of the root was employed in the manufacture of different utensils 
as well as for fuel Of the stem of the plant were made boats 
sails mats cloth cords and above all writing matenals Its pith 
was also a common article of food and was eaten both cooked 
and in its natural state Herodotus too notices its consumption 
as food and incidentally mentions 
that it provided the matenal of 
which the priests sandals were 
made He likewise refers to i^-s 
use as tow for caulking the seams 
of ships That the plant was itself 
used also as the pnncipal mate 
rial in the construction of hght 
skiffs suitable for the navigation 
of the pools and shallows of the 
Nile and even of the nver itself 
IS shown by sculptures of the 
fourth dynasty m which men are 
represented building a boat with 
stems cut from a neighbounng 
plantation of papyrus It is to 
boats of this description that 
Isaiah (xviu 2) probably refers 
in the vessels of bulrushes upon 
the waters 

The widespread use throughout 
the ancient world of the wntmg 
material manufactured from the 
papyrus plant is attested by early 
writers and by documents and 
sculptures Papyrus rolls are rep 
resented m ancient Egyptian wall 
paintings and extant examples 
of the rolls themselves are suffi 
ciently numerous The early use 
of papyrus among the Greeks 
IS proved by the reference of 
Herodotus to its introduction 
among the Ionian Greeks who gave it the name of 
skins the matenal to which they had already been accustomed 
In Athens it was doubtless in use for literary as well as for other 
purposes as early as the Sth century b c An inscription relating 
to the rebuilding of the Erechtheum m 40/ bc records the 
purchase of two papyrus rolls 

Papyrus also made its way into Italy but at how early a penod 
there is nothing to show It may be presumed however that from 
the very first it was employed as the vehicle for Roman literature 
Under the Empire its use must have been extensive for not only 
was it required for the production of books but it was universally 
employed for domestic purposes correspondence and legal docu 
ments 

The account which Plmy {N E xiii 11-13) has transmitted to 
us of the manufacture of the wntmg material from the papyrus 
plant should be taken strictly to refer to the process followed in 
his own time but with some differences in details the same gen 
era! method of treatment had doubtlessly been practised from time 
immemorial His text however is so confused both from obscur 
ity of style and from corruptions m the mss that there is much 
difference of opinion as to the meaning of many words and phrases 
employed m his narrative and their application m particular points 
of detail In one important particular however affecting the 
primary construction of the material there can no longer be any 
doubt The old idea that it was made from layers growing between 
the nnd and a central stalk has been abandoned as it has been 
proved that the plant like other reeds contains only a cellular 
pith withm the nnd The stem was in fact cut into longitudmal 
strips those from the centre of the plant being the broadest and 
most valuable The strips {tme phdyrm) were laid side by side 
to the required width thus forming a layer (sch 6 <h) across which 
another layer of shorter strips was laid %t right angles The two 
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layers thus ’vvoven — Pliny uses the word texere in descnbing 
this part of the process — formed a sheet {pla ula or net) which 
was then soaked m water of the Nile 
The mention ot a particular water has caused trouble to the 
commentators Some have supposed that certain chemical proper 
ties of which the Nile water was possessed acted as a glue or 
cement to cause the two layers to adhere others with more rea 
son that glutinous matter contained in the material itself was 
solved by the action of water whether from the Nile or any other 
source and others again read in Pliny s words an implication that 
a paste was actually used The sheet was finally hammered and 
dried m the sun Any roughness was levelled by polishing with 
ivory or a smooth shell But the matenal was also subject to other 
defects such as moisture lurking between the layers which might 
be detected by strokes of the mallet spots or stains and spongy 
strips (taemae) in which the ink would run and spoil the sheet 
When such faults occurred the papyrus must be re made To form 
a roll the several sheets were joined together with paste (glue being 
too hard) but not more than twenty sheets m a roll {scapus) 
As however there are still extant rolls consisting of more than the 
prescribed number of sheets either the reading of vtcenae is cor 
rupt or the number was not constant m all times The scapus 
seems to have been a standard length of papyrus as sold by the 
stationers The best sheet formed the first or outside sheet of the 
roll and the others were joined on in order of quality so that the 
worst sheets were m the centre of the roll 
The different kinds of papyrus writing matenal and their dimen 
sions are also enumerated by Pliny The best quality formed 
from the middle and broadest strips of the plant was originally 
named hteiahca but afterwards in flattery of the emperor Au 
gustus it was called after him Augusta and the charta Ltvta or 
second quahty was so named m honour of his wife The Jmrattca 
thus descended to the third rank The first two were digiti or 
about 9^ m in width the hterattca 11 digiti or 8 in Next camt 
the charta amphitheatnca named after the principal place of its 
manufacture the amphitheatre of Alexandua of 9 digiti or 6-i in 
wide The charta Fanfm 7 to appears to have been a kind of papvrus 
worked up from the amphitheatnca which by fiattemng and other 
methods was increased in width by an inch in the factory of a 
certain Fannius at Rome The Saittca which took its name from 
the city of Sais and was probably of 8 digiti or 5I m was of a 
common description The Taemotica named apparently from the 
place of its manufacture a tongue of land {tclivio) near Alex 
andna was sold by weight and was of uncertain width perhaps 
from 4I to 5 m And lastly there was the common packing paper 
the charta emporetica of 6 digiti or 4f in Isidore {Etymol vi 10 ) 
mentions yet another kind the CorneUam first made under C 
Cornelius Galius prefect of Egypt which however may have 
been the same as the amphtheatf ica or Fanmana In the reign of 
Claudius another kind was introduced and entitled Claudia The 
charta Augusta was from its fineness and porous nature ill suited 
for hterary use it was accordingly reserved for coirespon deuce 
only and for other purposes was replaced by the new paper 
The charta Claudia was made from a composition of the first 
and second qualities the Augusta and the Lima a layer of the 
former being backed with one of the latter and the sheet was 
increased to nearly a foot m width The largest of all however 
was the macrocollon probably of good quality and equal to the 
hieratic and a cubit or nearly x8 in wide It was used by Cicero 
{Ep ad Attic xiii 5 xvi 3) The width however proved in 
convenient and the broad sheet was liable to injury by tearing An 
examination of extant papyri has had the result of proving that 
sheets of large size measuring about 12m were sometimes used 
A large class of examples run to 10 in others to 8 in while the 
smaller sizes range from 4 to 6 in It has been observed that the 
width of extant rolls of papyrus does not tally satisfactorily with 
Plmys measurements It is possible that the breadth (not the 
height) of the individual rolls was referred to 
The first sheet of a roll was named irpwrhKoWov the lasf" 
ecrxaroKoXXtov Under the Romans the former bore the name of 
the comes largiUomm who had control of the manufacture with 
the date and name of place It was th^ pmctice to cut away the 
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portion thus marked but in case of legal documents this mutilation 
was forbidden by the laws of Justinian On the Arab conquest 
of Egypt m the /th century the manufacture was continued and 
the protocols were marked at first as it appears with inscriptions 
in both Greek and Arabic and later m the latter langua^^e alone 
There are several examples extant some being in the British 
Museum ranging between the years 670 and ^15 The Arab m 
scnptions aie accompanied by curious scrawls on each side 
which ma/ be imitated from words used m the Latin inscriptions 
of the Roman period 

Papyrus was cultivated and manufactured for writing material 
by the Arabs in Egypt down to the time when the growing industry 
of paper m the Sth and gth centuries rendered it no longer a 
necessity (See Paper ) It seems to ha\ e entirely given place to 
paper in the loth century Varro s statement repeated by Plmy 
that papyrus was first made in Alexander s time should probably 
be taken to mean that its manufacture which till then had been 
a government monopoly was relieved from all restrictions It is 
not probable however that it was ever manufactured from the 
native plant anywhere but in Egypt At Rome there was cer 
lami> some kind of industry m papyrus the cha? ta Famitmta al 
ready referred to being an instance m illustration But it seems 
probable that this industry was confined to the re making of 
material imported into Italy as m the case of the charta Claudta 
This second manufacture however is thought to have been detri 
mental to the papyrus as it would then have been m a dried condi 
tion requiring artificial aids such as a more liberal use of gum 
or paste m the process The more brittle condition of the Latin 
papyii found at Herculaneum has been instanced as the evil result 
of this re making of the material 

As to cultivation of the plant m Europe according to Strabo 
the Romans obtained the papyrus plant from Lake Trasimene 
and other iakts of Etruria but this statement is unsupported by 
any othei ancient authority At a later peiiod however a papyrus 
was cultivated m Sicily which has been identified by Parlatore 
with the Syrian variety (Cyperus synacus) far exceeding in height 
the Egyptian plant and having a more drooping head But in 
the i^th century it began to fail and m 1591 the drying up of 
the Fapireto caused the extinction of the plant in that district It is 
still to be seen at S>racuse but it was probably transplanted 
thither at a later time and reared only as a curiosity as there is 
no notice of it to be found previous to 1674 

Even after the introduction of vellum as the ordinary vehicle for 
literature papyrus still continued to some extent in use outside 
Egypt and was not entirely superseded until a late date It ceased 
however to be used for books sooner than for documents In the 
5th century St Augustine apologizes for sending a letter written 
on vellum instead of the more usual substance papyrus (Ep xv ) 
and Cassiodorus (Van xi 38) writing in the 6th century indulges 
in a high flown panegyric on the plant and its value Of mediaeval 
literary Greek papyri very few relics have survived but of docu 
ments coming down to the Sth and 9th centuries many are being 
brougM to light among the discovenes in Egypt 

Mediaeval Latin mss on papyrus in book form are still extant 
m different libraries of Europe viz? the Homilies of St Avitus of 
the 6th century at Pans Sermons and Epistles of St Augustine 
of the 6th or 7th century at Pans and Geneva works of Hilary 
of the 6th century at Vienna fragments of the Digests of the 
6th century at Pommersfeid the Antiquities of Josephus ©f the 
7th century at Milan Isidore De contemptu mundt of the yth 
century at St Gall and the Register of the Church of Ravenna 
of the lOth century at Munich The employment of this material 
m Italy for legal purposes is sufficiently illustrated by the large 
nurUber of documents in Latin which were preserved at Ravenna 
and date from the sth to the loth century In the papal chancery 
it was used St an early date and in the loth century papyrus 
vtils used to lie exclusion of other inatenalsj m papal deeds In 
Prance it was a common writing substance m the 6th century 
’tefegory of Tour$> Franc v 5) Of the Merovingian period 
Awe wc stffl Wtant several papyrus deeds the earliest of the year 

t ?, Ae latest of Under Charlemagne and his successors it 

By 5 century the mamifactui® 0# pap^tis 


had entirely ceased as appears from a note by Eustathius in bis 
commentary on the Odyssey xxi 3 go 
See Melch Guilandmos commentary on the chapters of Pliny 
relating to papyrus Papyrus Joe est commentanus etc (Venice 
157 ) Montfaucon Dissertation sur la plante appellee Papyrus 
m the Memoires de lacademte des tnscnpUons (i 7 9) PP 59 -608 
T C Tychsen De chartae papyiaceae m Europa per medium aevum 
usu m the Comment Soc Reg Setent GotUngensis (1820) pp 
141-208 Duieau de la Malle Memoire sur le papyrus m the 
¥em de linsUtut (1851) pp 140-183 P Parlatoie Memoue sur 
le papyrus des anciens in the Mem a lacad des sciences (1854) 
pp 469—502 Blumner Technologie und Termznologte der Gedierbe 
und Kunste bet Gnechen und Romern i 30S- 7 (Leipzig 1875) 

C Paoh Del Papiro (Florence 1S78) G Cosentino La Carta di 
papiio in Archivio stonco sicil ano (i88g) pp 134-164 See also 
W Wattenbach Das Schnftwesen tm il zttelalter (Leipzig 1896) T 
Birt Das antike Buchwesen (Berlin 188 ) F G Kenyon The 
Palaeography of Greek Papyn (Oxfoid 1899) and W Schubart Das 
Buck bet den Gnechen und Romern (Berlin 1907) (E M T ) 

PAR, technically a commercial and banking term When 
stocks shares etc are purchasable at the price originally paid 
for them or at their nominal or face value they are said to be 
at par When the purchase price is higher than the face value 
they are above paz or at a premtuni when below face value 
they are below par or at a discount Par of exchange is the 
amount of money in the currency of one country which is equiv 
alent to the same amount m the terms of another both cur 
rencies being of the same metal and of a fixed standard of weight 
and purity (See Exchange ) 

PARA or GRAO PARA, a northern state of Brazil 
bounded on the north by the three Guianas and the Atlantic east 
by the Atlantic and the states of Maranhao and Goyaz south by 
Goyaz and Matto Grosso and west by Amazonas It is the third 
large t state of the republic having an area of 44^ g sqm 
pop (1890)328455 (1930)143 pi The Amazon valley has its 
outlet to the ocean through the central part of the st ite the out 
let or neck being comparatively narrow and the territory on 
both sides rising to the level of the ancient plateau that cov 
ered this part of the continent In the north is the Guiana plateau 
sometimes called Brazilian Guiana In the south the country rises 
m forested terraces and is bioken by escarpments caused by the 
erosion of the northern slope of the great cential plateau of 
Brazil With the exception of the Gmana highlands and some 
grassy plains on the island of Marajo and in some other places 
the state is densely forested and its lowest levels are covered with 
a network of rivers lakes and connecting channels 
The rivers of the state may be grouped under three general 
systems the Amazon and its tributaries the Tocantins and its 
tributaries and the rivers flowing direct to the Atlantic The 
Amazon crosses the state in a general E N E direction for about 
500 miles Its channels tributaries furos (arms) tgarapSs 
(creeks or literally canoe paths ) by channels and reservoir 
lakes form an extremely complicated hydrographic system From 
the south two great tributaries are received— the Tapajos and 
Xmgu — ^both having their sources outside the state ( 50<3 Ama 
zon) The Para estuary usually called the Para river belongs to 
the Tocantins although popularly described as a mouth of the 
Amazon Very little Amazon water passes through it except in 
times of flood It is connected with the Amazon by navigable 
tidal furos in which the current is hardly perceptible 
Lying across the mouth of the Amazon and dividing it into 
three channels are the islands of Caviana and Mexiana the firs*' 
47m and the second 27m m length north west to south east 
both traversed by the Equator and both devoted to cattle 
raismg Somewhat different in character is the island of Marajo 
or Joannes which lies between the Amazon and Pari estuary 
It IS 162m long by 99m wide and Its area is about rsooosqm 
This island is only partly alluvial in character a considerable area 
on its eastern and southern sides having the same geological 
formation as the neic,hbourmg mainland The larger part the 
north western belongs to the flood plajns of Amazon being 
covered with swamps forests and open and subject to 

annual inundations There are several towns and vfltafes on tfeo 
island and atock raismg has long been to 3 Of 

interest to archaeologists, the krg^t ef* odW? 
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Arary m the centre of which is a small island celebrated for its 
Indian antiquities chiefly pottery 

Para is crossed by the Equator and its climate is wholly tropi 
cal but theie is a wide var ation in temperature and rainfall In 
general it is hot and dry on the Guiana plateau and hot and 
humid throughout the forested region In the latter there are 
two recognized seasons wet and dry which differ only in the 
amount of rainfall a strictly dry season being unknown The 
trade winds which blow up the Amazon with much force mod 
erate the heat and make healthy most of the settlements on the 
great river itself but the settlements along its tributaries which 
are not swept by these winds are afflicted with malaria The popu 
iation IS concentrated at widely separated points on the coast and 
navigable rivers except on Marajo island where open country 
and pastoral pursuits have opened up inland districts The pnnci 
pal occupation is the collecting and marketing of forest products 
such as rubber (from Eevea hrasihmsis) gutt.. percha or batata 
{Mtmusops elata) mils {Be 7 tholeUa excelsts) sarsaparilla 

(Smilax) cumaru or tonka beans {Diptenx odorata) copaiba 
{Copatjera offictnarum) guar ana {Faultma sorbths) cravo (an 
aromatic bark of Dtcypellium caryophHatum) and many others 
In earlier days cotton sugar cane rice tobacco cacao and even 
coffee were cultivated but the demand for rubber caused their ^ 
abandonment in most places Cacao (Theobroma cacao) is still 
cultivated as also mandioca {Mamhot uUUsstma) in some locali 
ties Para produces many kinds of fruits — the orange banana 
ahneo ca^ju abacate (alligator pear) mango sapoUllta fructa 
de Conde “rape etc besides a lar e number hardl> known be 
yond the Amazon valley The pastoral industries were once im 
portant in Para especially on the islands of Marajo Cavxana 
and Mexiana and included the rearing of horses cattle and sheep 
At present little is done m these industries and the people depend 
upon importation for draft animals and fresh meat 

Transportation depends largely on river craft the Para and 
Braganga and its branches being the only railway lines The 
capital of the state is Para or Belem do Para and its history is 
largely that of this city Other important towns are Alemaquer 
(pop of the mumcipio [1920] 75 873) on a by channel of the 
Amazon Sieves (mun [19 0] 678) a river port m the south 

west part of Marajo on a channel connecting the Amazon with the 
Pari estuary Braganga (mun [1920] 44486) a small town m 
one of the few agricultural districts of the state 14 /m by rail 
north east of Para on the river Caete near the coast Obidos 
(mun [1920] 6 81 ) on the north bank of the Amazon at a 

point called the Pauxis narrows a little over im wide attractively 
situated on a hillside in a healthful locality and Santarem (1920 
41 546) on the nght bank of the Tapajos 2^111 from the Amazon 
dating from 1661 and the most prosperous and populous town 
between Para and Manaos 

PARA (officially Belem sometimes Belem no Para) a city 
and port of Brazil capital of the State of Para and the see of a 
bishop on a point of land formed by the entrance of the Guamd 
river into the Para (86 m from the Atlantic) m iat i 28' S 
long 48 20 west of Greenwich Population of the city and rural 
districts of the municipality (1933) 300 233 There is a large 
Portuguese contingent m the population and the foreign element 
engaged in trade and transportation is also important The 
Indian admixture is strongly apparent in the Amazon valley and 
IS noticeable m Para A railway built by the State runs north 
eastward to Braganga (160 m) on the sea coast The Guama 
river is enlarged at its mouth to form an estuary called the bay 
of Guajara partially shut off from the Para by several islands 
and forming the anchorage of the port The Pari the estuary 
mouth of the Tocantins river is about 20 m wade here 

The city is built on an alluvial forested plain only a few feet 
above the level of the nver The chmate is hot but the annual 
and diurnal changes are remarkably small T^he mnfali is about 
100 in well distributed ^through the year The plan of the city 
1$ regular and owing to the density of the forest it has no outly 
ing Suburbs The streets are usually narrow straight atid weH 
paved and ]»ost of than end ahrt^tly at the margih of the f or^t 
'there are many pubhc squads and garden^ the largest Wuf the 
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Praga Gaetano Brandao The public buildings and institutions 
are in great part relics of an older regime The great cruciform 
cathedral on the Praga Gaetano Brandao dates from the middle 
of the i8th century In the vicinity ar the Government and mu 
mcipal palaces — ^built by o der of Pombal (c 1766) when Poitu 
gal contemplated the creation of a great empire on the Amazon 

One of the most notable buildings of the city is the Theatre 
da Paz (Peace Theatre) which faces upon the Praga da Republica 
and was bu It by the Government during the second empire Other 
noteworthy buildings are the Caridade hospital the Misencordia 
hospital (known as the Santa Casa ) the miiitar} barracks oc 
cupyin<^ an old con\ent and Gastello fort which is a relic of 
colonial days 

Para is the entrepot for the Amazon valley and the principal 
commercial city of northern Brazil ft is the headquarters of 
the Amazon Navwation Company which owns a fleet of 40 
river steamers of 500 to 900 tons and sends them up the Amazon 
to the Peruvian frontier and up all the large tributaries where 
trading settlements have been established Transatlantic lines 
afford regular communication with Lisbon Liverpool Hamburg 
and New York The port is accessible to large steamers but 
only tho e of light draught can he alongside the quays Extensive 
port improvements have been undei taken 

Para was founded in 1615 by Francisco Caldeira de Gastello 
Branco who commanded a small expedition from Maranhao 
sent thither to secure possession of the country for Portugal and 
drive out the Dutch and English traders The settlement which 
he named Nossa Senhora de Belem (Our Lady of Bethlehem) 
giew to be one of the most turbulent and ungovernable towns of 
Brazil Rivalry with Maranhao the capital of the Amazon de 
pendencies slave hunting and bitter controversies with the Jesuits 
who sought to protect the Indians from this traffic combined 
to cause agitation In 1641 it had a population of only 400 but 
it had four monasteries and was already largely interested m the 
Indian slave traffic In 165 the Para territory was made a 
separate capitama with the town of Para as the capital but it 
was reannexed to Maranhao in 1654 The final separation occurred 
in 1772 and Para again became the capital The bishopric of 
Para dates from 17 3 

The popular movement m Portugal in 1820 m favour of a 
constitution and parliament (Gortes) had its echo m Para where 
in 1821 the populace and garrison joined in creating a government 
of their own and m sending a deputation to Lisbon The declara 
tion of Brazilian independence of 1822 and creation of an empire 
under Dom Pedro I was not accepted by Para partly be 
cause of its influential Portuguese population and partly through 
jealousy of Rio de Janeiro as the centre of political power 

In 18 o ^ naval expedition under Lord Cochrane then m the**^ 
service of Brazil took possession of Maranhao from which 
I place the small brig Dom Miguel under the command of Cap- 
1 tarn John Grenfell was sent to Para This officer conveyed the 
: impression that the whole fleet was behind him and on Aug 15 
the junta governaUva organized in the preceding year surrendered 
its authority and Para became part of the newly created Brazilian 
empire An upnsmg against the new Government soon occurred 
which resulted m the arrest of the insurgents the execution of 
their leaders and the incarceration of 253 prisoners in the hold of 
a small vessel where all but four died from suffocation 

Conspiracies and revolts followed and m 1835 an outbreak of 
the worst elements made up chiefly of Indians and half breeds 
occurred known as the Revolugao da Cabanagem which was 
chiefly directed against the Portuguese and then against the 
Freemasons All whites were compelled to leave the city and 
take refuge on neighbouring islands The Indians and half breeds 
obtained the mastery under the leadership of Antonio and rr$.tt 
CISCO Vinagres and Eduardo Angehm and plunged the aty and 
neighbouring towns into a state of anarchy the population being 
reduced from 25 000 to 15 000 The revolt was overcome m 1^36 
The opening of the Amazon to foreign trade m 1867 increased 
the importance Of the city and its grdwth went forward steadily 
as the rubber forests of the Amazon were exploited With the 
' dedinfe of mdnstry, however aitur the development of plmi 
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PARABOLA 


Rubber ib the East Indies its prosperity has been checked 

(A J L) 

m mathematics a section of a circular cone 
'was m ^ parallel to an element or generatrix The name 
lence Apollonius (c 2 oBc)to denote the areal equiva 

the modern equation y^ — 4.px The curve was 
tion of probably by Menaechmus (c 350 b c ) as a sec 

to one ^ circular cone made by a plane perpendicular 

As thu and hence parallel to the opposite element 

ollipse'i^ the plane cannot cut across the cone (as m the 

^tit extends alongside to infimt> ( cc) Hence the parab 
eter °° symmetric as to its axis or principal diam 

to a cone element at the vertex 0 Hence 
(^'ee parabola is the conic tangent to the hne at 00 

The Section and Projecti\e Geometry ) 
the treated m several ways One regards it as 

as impl^^rf^ ellipse (qv) and hyperbola (qv) 

tudinal) foregoing Fence the positional (not magm 

reappea the ellipse and the hyperbola coalesce and 

^ til the parabola Thus the eccentricities of the two are 


ray parallel to the axis to the second focus F at co) So also 
in both the ellipse and the hyperbola the tangent at P bisects 
the angle between the focal rays FP FF Again being 

isosceles the angle PFN (20:) is twice the angle PTN {a) so 
too for any other tangent (at Q) and focal ray FQ the ingles 
being 0 and 2^ hence the angle PFQ ( between the 

focal rays is twice that (a— /S) between the tangents IStOw two 

opposite focal rays PC PC form 
ing one focal chord Cl C diver e 
by 180 hence tangents at the 
ends C C of the focal chord di 
ver^^e by 90 at a right anomie 
They also meet on DR for (since 
a:^FTP=FLO OL = p/tina = 
p/m) their equations are 
y = mx+p/m y^x/m-- mp on 
subtracting ( i + i/m) (:r+p) = o 
or x+p — o the directrix the polar of the pole F For w=o or 
a = o the tangent becomes the line at 00 Clearly the normal 
PN—-\/(y^+4p^) — 2-\^p(x+p)= twice the geometric mean of 
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which b e^s/^x^h /a^) 

creases i for 6 /a^ vanishing b /a held hnite while a in 

■^hose Hence the usual definition of the parabola — a come 

ratio IS I This e m all conic sections is the fixed 

point distances from any point of the curve to a fixed 

ellipse a^?^^ ^ {directrix DR) In both the 

Dp ^ hyperbola there are two such pairs (F DR) and 

the paraK curve is symmetric as to a centre C but m 

along second pair (F DR) along with C withdraw 

and focal parallels to the axis are diameters central 

commnr> 'Will be seen) through C and F Also the 

on pngjj ^Quations of the ellipse and hyperbola (x^/a^±:y^/b =1) 

iefi Af ^ origin 0 from the centre C to the vertex V at the 

Ot tb. . . , . . ^ ^ ^ 


lett of tK ujuq; 

finite Wp-f. y^=2bya ». 

aas hence 


,^®ngth called parameter a focal chord perpendicular to the 


venientlv vanishes for u = oo When this parameter is con 

axis and equation of the parabola referred to its 

vertical tan<^ent as coordinate axes is 


the point Other Properties — ^For y== p x=p Hence F is 
x=s^j) P ^ directrix DR is the vertical 

^ y the general law the tangent at P (r' y ) is 



normal is found to be 2p(y— y) + 
the mbn^ Whence for y^Q x-^'X^zp or x^x^+2p le 
F SN^2p^ a constant the half parameter Hence 

circL^ 5 iKa 4 hypotenuse TN of the nght A TFN in the 

tangent ^ radius FF^xf + p Plainly also both vertical 
length P*r perpendicular on any tangent bisect the tangent 
are hkp ci ^ isosceles axis and focal ray (FF) 

betwwan to the tangent FT which thus bisects the angle 
^ focal ray and the diameter FF (the secon 4 focal 


FN and FO 

That the second focal ray PF is really a diameter appears on 
transforming y^ — ^px to oblique axes FF and FT for the trans 
formed equation readily reduces to y^:=4px Hence to any value 
of X correspond two equal and opposite values oiy le the second 
focal ray PF bisects all chords parallel to the tangent FT The 
constant 4p is easily shown to be the focal chord among these 
parallels and p -p p~iocsl ray of the new origin P{% y ) 

By an improved method of exhaustion suggesting modern m 
tegration Archimedes (28/- 12 bc) proved the half segment 
OSP^tOSPU hence the whole segment POP ^^PPUU So 
too for any oblique segment since the form of the equation is 
the same and the areal elements parallel to the tangent are all 
sloped at the same angle (a) to the axis Less simple though 
readily proved are such properties as that the circle circumscnb 
mg the tnangle of any three tangents to the parabola passes 
through the focus F More important m the parabola as in all 
conics the radius (p) of curvature equals the cubed normal di 
vided by the squared half parameter le PC^ p ^N'^/4{F 
= (y2 4. ^p2'^ I /j^p2 p jv'=iV 2 4p'^ The locus of this centre 
of curvature C is the semi cubical or cmpidal parabola ypy^ 
=4(a;~ p)^ remarkable as the first curve rectified (by W Neil 
1657 and H Van Haureat 1659) unless slightly antedated by 
the cycloid (fig i) 

The parabola is perhaps best known as the path of a projectile 
through an unresisting medium under constant like directed acce! 
eration However air resists and the acceleration of gravity is 
neither quite constant nor fixed in direction hence especially in 
long high flights the trajectory deviates much from a parabola 
which IS uniform (since e—i) the curves diffenng only m size 
with F the centre of simihtude for coaxial confocais The parab 
ola appears in many other physical problems and connections 

Construction and Analysis — ^The curve may be drawn by 
fastening an inextensible cord C at a fixed point F and at one end 
D of a rigid ruler ED^C sliding 
at nght angles along a fixed line 
DR A pencil F holding the cord 
taut against ED traces a para 
bola (fig 2) To find points of 
a parabola given the focus F 
and the directrix DR draw the 
axis through F upright on DR at 
D and bisect FD this determines the vertex 0 and OF^p 
About F as centre draw any circle cutting the axis at T and Np 
from N lay off (toward F) NS==2p and through S draw a circle 
chord FP upright on the axis then F and F are points of F 

To find F and DR of a parabola draw two mutually perpen 
dicular pairs of parallel chords and also the bisectors (or diame 
ters) of the pairs meeting the parabol# at F and Q Draw the 
tangents at P and Q (parallel to the bisected chords) being at 
nght angles they meet on the directrix as at JK dtaw DR 
pendicular to the diameters Through F and Q mraw dhords 

T # 
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sloped to the tangents as the tangents are to the diameters these 
chords meet in the focus F the diameter through F is the axis 
the segment FD is 2p its mid point 0 is the vertex 
The name parabola is applied loosely to many other curves 
especially of the equational form besides the Apol 

Ionian or quadratic ^ = #1; For example the cubic the 

biquadratic — the semicubic parabola y^^ax^ ail having 
been subjects of early study (Descartes Newton et al) 

There is also the cubic parabola xy=^ax^+hx^+cx+d called the 
cartesian parabola from its use by Descartes to solve sextic equa 
tions by its intersections with a circle There are also the 

divergent parabolas my^= (x--a) (^x—b) (x--c) 
which vary widely with varying a<.b<ic For all three real with 
“f w the curve is an oval (shrinking to a conjugate point for 
a=b) followed after an interval (b<x<c) by a parabola hke 
branch (fig 3) The two parts look little alike yet depict the same 
law of algebraic form also dunng the interval the geometric 
law of form loses all real content — the curve points are imaginary 
the geometnc depiction vanishes to reappear for — ^which 

may have philosophic significance 
See T H Ea«^les Plane Curves (1885) 

PARABOLOID, m geometry a non 
centric open surface of the second degree 
Its vertical axial equation is either 

x^/a+y^/b^^z or x /a—y'^/^^z 

The first form the elliptic paraboloid meets 
the X Z and Y Z planes m the parabolas 
= and y'^ = ^bz respectively and is 
traced by an eihpse moving parallel to XY 
its centre on Z its vertices on these two 
parabolas with parameters 4a 46 For 
b this elhptic paraboloid becomes the revolute of 

y2=4a round Z conversely on shortening ail its y 5 in the ratio 
b/a the revolute becomes the elliptic paraboloid (fig i) A 
plane parallel to XF cuts the surface m the moving ellipse 
ay'^+hx^ = ^ab on turning this 

plane round the major axis of 
the ellipse through the angle 6 
the minor axis grows indefinitely 
at some angle 6 {cos 6 —^/b/a) 
it equals the major axis and 
the ellipse becomes a circle Par 
aliei planes make similar sec 
tions clearly there are two such 
plane directions two sets of 
circles and two cyclic points of tangency The right lines lying 
on the surface are unreal 

The second paraboloid is hyperbolic [xP/a—y'^/b^^zl Clearly 
XY cuts it in the pair of lines bx^—ay^^o all parallel cuts are 
hyperbolas or an hyperbola and 
its conjugate according as z 
IS positive or negative Sections 
made by YZ and ZX are the 
parabolas (fig 2) 4&sand 

%^=^az respectively The par 
aboloid IS the path of an hyper 
bola always parallel to XF mov 
mg with Its vertices on one of 
these parabolas and with its 
asymptotes always parallel to 
bx^ — ay ^ = 0 At X F the moving 
hyperbola passes through this asymptote form over intp the con 
jugate hyperbola its vertices passing over from one parabola 
on to the other At any stage +2 and —2 yield an hyperbola 
and Its conjugate respectively The surface is saddle hke 4a and 
4b are the parameters 0 is the vertex Z is the axis and its cychc 
planes and points are unreal However similarly to the simple 
hyperboloid (qv) it contains two systems of real nght Imes 
each Ime of each system cutting all lines of the other system but 
none of its own (fig 3) Each such paij of intersectprs fixes a 


tangent plane cutting the surface which is not developable but 
IS skew or a scroll {See Mathematical Models ) 

(W B Sm) 

PARACELSUS, THEOPHRASTUS BOMBAST VON 
HOHENHEIM {c 1490-1541) great German physician born 
near Emsiedeln in the canton Schwyz His father was also a physi 
cian and his mother was before her marnage supenntendent of 
the hospital at Emsiedeln The son s epithet Paracelsus was 
probably his own invention and was meant to denote his superi 
ority to Celsus 

Paracelsus for a short time studied at the University of Basel 
and then with Trithemms abbot of Sponheim under whom he 
prosecuted chemical researches but he soon departed to the mines 
in Tirol where he became absorbed in the mechanical difficulties 
of mining m the nature of minerals and in the diseases of miners 
On his return to Basel in 1526 Paracelsus became town physi 
cian and lecturer on medicine at the university The lectures in 
German and not Latin were preceded by a solemn burning of the 
works of Galen and Avicenna they discredited past and con 
temporary medicine and set forth the lecturer s own theories and 
methods of treating disease Gradually however the novelty of 
the doctrines of Paracelsus began to wear off and his bombastic 
and quarrelsome nature became more intolerable His opponents 
reacted by pointing out both that he possessed no degree and 
that there were serious defects in his system Finally things 
came to a crisis through a dispute about fees with Canon Come 
bus von Lichtenfels In 1529 Paracelsus resumed his wanderings 
practising in succession at Colmar Nuremberg Appenzeii Zurich 
Pfaffers Augsburg Villach Meran Middelheim and other places 
At last in 1541 Archbishop Ernst invited him to settle at Salz 
burg under his protection There after a few months of rest he 
died on Sept 24 The cause of his death like most other details 
m his history is uncertain His enemies asserted that he died m 
consequence of a drunken debauch but others maintain that he 
was thrown down a steep incline by emissaries of jealous physi 
Clans and apothecaries He was buried in the churchyard of St 
Sebastian In 1752 a monument was erected to his memory 
In his works written during his wanderings Paracelsus shows 
a genuine desire to promote the progress of medicine but his 
powers were not adequate for his desires Indeed it has been 
said that it is questionable whether he introduced a single new 
truth into medicine He advocates a simplicity in practice but 
his prescriptions are extremely complicated he exalts observa 
tion and experience but he rejects dissection and ail operations 
other than lithotomy and at the same time introduces a number 
of new theories Fundamentally his system is based on a 
visionary Neo Platonic philosophy in which the hfe of man is 
regarded as inseparable from that of the universe For him the 
scriptural hmus terrae from which the body of man is created 
1$ in reahty an extract of ail beings previously created It is 
pnmarily a compound of salt sulphur and mercury the 
separation of these mystic elements in man being the cause of 
sickness The separation is due to the failure of the Archaeus 
an occult vital force which is situated in the stomach to per 
form Its function of separating the useful from the poisonous 
For the treatment of disease Paracelsus introduced mineral baths 
made opium mercury lead sulphur iron arsenic copper sul 
phate a part of the pharmacopoeia and populanzed tinctures and 
alcohohc extracts Since man contains all elements and requires 
them for the curing of his diseases the physician must know the 
physical sciences and alchemy he must also know astronomy for 
not only do the stars influence disease but man hke all terres 
trial beings is penetrated by the astral spirit Thirdly the physi 
cian must know theology since m addition to body and spirit 
man has a third factor the soul which was created by God and 
to which the spirit serves as a kind of body With Paracelsus 
lofty views of the true scope of medicine it is impossible to 
reconale his ignorance his superstition and his erroneous ob 
servations 

Bibliooeafhy — The first book by Paracelsus PracUca D Theo 
phrasU Paracelsi germckt auf Muropen was printed at Augsburg 
in 1529 The first and best collected e^tion which probably 
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includes many non enume wntmgs was made b} John Huser and 
pnnted at Basel m 1589-91 The first cofiec ed Latin edition (the 
works were on mally composed m Swiss German) was produced in 
1603 by Palthenius but the best Lat n edition is that edited by 
Bitiskms m 1658 Some of the works including the Chtrurgta magna 
were translated into French English and other Ian uages during the 
17th century See Hartmann Life of Paracelsus (188/) Schubert 
und Sudhoff Paracelsus Forschungen (Frankfurt a M 18S7) Sudhoff 
Kersuch einer Kntih der Echtkett der paracelsischen Schnften (Berhn 
1894) Waite The Hermetic and Alchemical Writings of Paracelsus 
(1894) J K Proksch Paracelsus als medt imscher Scknftsteller 
(Vienna 1911) A M Stoddart The L fe of Paracelsus (1915) and 
J M Stillman Theopkras us Bombast ion Hohenheztn (Chicago 
1920) See Medicine 

PARACHOR, a term introduced by S Sugden (/ Chem Sac 
1924) to denote the value of the function where M 

IS the molecular weight of a specified liquid 7 is its surface 
tension at a particular temperature D is its density and 
d is the density of its vapour Since the molecular volume is 
M/D the parachor is the molecular volume corrected (to some 
extent empirically) for surface tension effects and hence the name 
(Gr Trapa by tbe side of x^po- space) Sugden and his collabo 
rators bave made many interesting apphcations of this func 
tion to the determination of chemical constitution since the j 
parachor is an additive function of atomic and structural con 
stants and is nearly independent of temperature {See Chemis , 
TRY Physical ) I 

PARACHUTE, an instrument more or less resembling a ; 
large umbrella which by the resistance it offers to the air enables ! 
a person or an object attached to it to descend safely from a 
balloon or flying machine m the air In 1783 Sebastien Lenormand | 
practically demons tiated the efficiency of a parachute by de I 
scendmg from the tower of Montpellier observatory but he 
merely regarded it as a useful means whereby to escape from 
fire To J P Blanchard (1753-1809) is due the idea of using 
It as an adjunct to the balloon As early as 1785 he had con 
structed a parachute to which was attached a basket In this 
he placed a dog which descended safely to the ground when the 
parachute was released from a balloon at a considerable eleva 
tion It IS stated that he descended himself from a balloon in a 
parachute in 1793 but owing to some defect m its construction 
he fell too rapidly and broke his leg 

The First Parachute Descent from a Balloon — Andre 
Jacques Garnerm (1769-1823) was the first person who success 

fully descended from a balloon 

in a parachute and he repeated 
this experiment so often that he 
may be said to have first dem 
onstrated the practicability of 
using the machine His first pub 

he expeiiment was made on Oct I 

22 1797 He ascended from the 
park of Monceau at Fans and at 

the height of 2 236 feet he re \ 1 

leased the parachute which was \ J 

attached to the balloon in place ' 

of a car, the balloon reheved \ uf^sss^^ 

suddenly of so great a weight w 1 '/ (K 

rose very rapidly tiH it burst m Jf W 

while the parachute descended 
very fast making violent oscilla 
tiors all the way Garnenn how TIm 

ever reached the earth in safety fig 1 — a parachute harness 
He repeated his parachute experi ano pack ready for service 
meat m England on Sept 21 1S02 The parachute was dome 
sh^ed^ and bore a resemblance to a large umbrella The case 
or dome was made of white canvas and was 23 ft m diameter 
A| the top was a truck or round piece of wood la m m diameter 
Wtth a hole m its centre fastened to the canvas by 32 short 
pieced of tape The parachute was suspended from a hoop at 
tadted to the netting of the balloon and below it was placed a 
k basket 4 ft high and 2 ^ ft m diameter^ which con 

the Th^ took plate at about m ofchck 

4trei^ Ihondon and at a aJboiin; 


Fig 2 — ^TRAINING PARACHUTE 
Sh w g th w y »t IS worn 1 r 


(it IS believed) 8000 ft Ganierm separated the parachute from 
the balloon He was hurt a little by the violence with which the 
basket containing him struck the earth but a few cuts and a 
slight nausea represented ail the ill effects of his fall A few years 
later Jordaki Kuparento a Polish aeronaut made real use of 
a parachute He ascended from Warsaw on July 4 in a 

fire balloon which at a considerable elevation took fire but he 

— — n was able to effect his descent in 

safety by means of his parachutt 
The next experiment made with 
a parachute resulted in the 
death of Robert Cocking The 
great defect of Garnerm s urn 
brella shaped parachute had been 
violent oscillation during 
1 descent and Cocking considered 

j I parachute were made 

i/anl ^ conical form (vertex clown 

wards) the whole of this oscilla 
would be avoided and it it 
— were made of sufficient size there 
would be resistance sufficient to 
check too rapid a descent lie 
therefore constructed iparaihiile 
on this principle the radius of 
Sh w g th w y »t IS worn 1 r which at its Widest pa t was 
plane about 1 7 feet On July 4 / 

Cocking rose m the Nassau balloon from Viuxhall Girdeiis 
London hoping to reach a height of 8000 ft but when the 
balloon reached 5000 ft it was found to be impossible to 
ascend to the requisite height if the parachute was to descend 
m dayhght Cocking accordingly let slip the catch which was to 
hberate him from the balloon The parachute for a few seconds 
descended very rapidly but still evenly until suddenly the upper 
rim seemed to give way and the whole apparatus coll ipsed (taking 
a form resembling an umbrella turned inside out and nearly 
closed) and the machine descended with great rapidity oscillat 
mg very much When about 200 or 300 ft from the ground the 
basket became disengaged from the remnant of the parachute 
and Cocking was found in a field at Lee dashed to pieces 
Many objections were made to the form of Cocking s pan 
chute but there is httle doubt that had it been constructed of 
sufficient strength and perhaps of somewhat larger size it would 
have answered its purpose John Wise (1808-79) the American 
aeronaut made some experiments on parachutes of both forms 
(Garnerm s and Cocking s) and found that the latter always were 
much more steady descending generally in a spiral curve 
The Modem Parachute — ^In modern aviation parachutes are 
recognized as a part of the standard flying equipment for use with 
aeroplanes In 1912 Capt Berry made the first descent from an 
aeroplane at St Louis Mo He used a medium sized parachute 
folded and stuffed into a conical cylinder tied under the front 
end of the aeroplane skid Dunng the last days of the World 
War m 1918 German aviators frequently used them but after 
the war httle was done to complete the use of parachutes until 
about the year 191 At this time Bntish and American aviators 
began working upon a parachute that could be carried con 
vemently by a pilot It was obvious that the old style balloon 
parachutes were too cumbersome to carry in aeroplanes 
The Seat Pack and Lap Pack— In 19x8 the U S Army Air 
Service experimented with a seat pack^ type of parachute and 
m 1919 the type was generally recognized as standard and ex 
tremely efficient More than x 500 expenmental jumps were made 
m achieving perfection The seat pack is used as a seat cuAicm 
thus removing aH weight and bulk from the person of the aviator 
and IS the type m most general use for pilots The ^ lap pack 
has been developed for the Use Of machine gunners and photogra 
pbers or where it is not desimble lo use a ml pack^ * It will 
be read# understbod that an aenal Ciachine gunner iiswtty fesa 
the tnmi room direo# front of him and b^ow the 
There also the pack vfc# is stripped m the mi 
IS us^ for special ^ 1 
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The standard seat pack aeroplane parachute is folded into a 
compact pack about the size of an ordinary chair cushion but 
about twice as thick It is worn strapped upon the body v^ith 
the pack in place beneath the buttock of the weare and it be 
comes the cushion when the aviator takes his seat m an aeroplane 
Thus the regular cushion m aeroplane cockpits is enerally 
omitted The equipment weighs approximately i8 lb The sail of 



Fig 3 — ^THE LIFT OFF JUMP WITH A PARACHUTE FROM AN AERO 
PLANE 

the parachute is made of carefully chosen untreated silk because 
untreated silk does not become creased so easily as the fimshed 
material When spread open the parachute is 2 24 or 28 ft 

m diameter 24 ft being standard The shroud hnes are made 
from high grade thrown silk and consist of not less than 32 
threads of three ply each with a breaking strength of not less than 
400 pounds The mam parachute is pulled from its case by a 
smaller pilot chute about 3 ft in diameter which operates by 
spring when the aviator pulls the np cord that holds the pack 
do ed When open the parachute descends at the rate of 16 to 
24 ft per second depending upon the weight of the wearer and 
density of the an Each parachute is tested by an actual drop 
from an aircraft using a dummy or weight 
The lowest height at which a parachute will open is probably 
not less than 150 ft although a few forced jumps have been made 
at sbghtly lower altitudes The lowest altitude considered safe 
IS 250 ft although the higher the jumper is the better are his 
chances because sometimes delayed openings occur Jumps have 
been made from aeroplanes as high as 25 000 ft 
Use of Faiachtite — ^There are two general ways to leave an 
aircraft with a free type manually operated parachute one is by 
the lift oh method and the other by the free fall method 
In making a lift ofi jump the jumper gets on one of the W'mgs 
where there are no projections or obstructions of any kind directly 
behind and pulls the rip cord which opens the parachute and 
pulls the jumper from the aircraft In case of jumps made for 
training purposes this method eliminates unnecessary hazards 
and gives the student a better chance to become familiar with 
parachute operation In making a free fall the jumper clears 
the aircraft at any point free of obstruction that is convenient 
to him After falling clear a jerk on the np cord releases the 
parachute Where there is plenty of altitude a long free fall 
IS not dangerous Actual jumps have disproven the theory that 
a man falhng free through space becomes confused and forgets 
to pull the np cord Several cases are on record where men have 
fallen 3000 to 4000 ft without pulling the np cord and yet 
retained perfect control of their senses When the parachute 
m opened and descending at its normal rate the jumper^s position 
in the harness 1$ as though he were sitting m a swing The rate 
of descent is between x6 and 24 ft per second depending on the 
weight of the wearer thm size of the jmrachute and the density 
of tlie air The impact on landing at these speeds 1$ equivalent 
to tl»t phtamed from a free jrnnp from heights of 4 to 9 ft 
re^qliyely* In the descent any tendency to osoEato should te 
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checked as soon as possible This can be done by pulhng down 
vigorously on the shroud hnes on the high side of the parachute 
as the body swings m that direction The instant the body starts 
on the return swing the shroud hnes should be released and the 
swing met by pulling down on the opposite shroud hnes At the 
same time the jumper should try to face the line of Eight as a 
much better and safer landing can be effected in that position 
This can be done by grasping a handfull of shroud lines and 
giving a vigorous swing on them not down but as much in a 
circle as possible This tends to spin the parachute around 
During descent if it is seen that there is danger of striking some 
building or other obstructions it is possible to change the gliding 
angle by pulling down on the shroud lines This tends to spill air 
from under the parachute on the higher side and results in an 
appreciable angle of glide toward the ^wer side This should 
never be attempted when near the ground except in an emergency 
as It results in an increased rate of descent 
If it should be seen that the parachute is going to under 
shoot the place where it is desired to make the landing — ^that 
IS the parachute in its normal flight is gliding toward a desired 
landing place but its rate of descent is such that it evidently will 
reach the ground before this spot is reached — ^nothmg can foe 
gamed by trying to side shp in this direction for the parachute 
will travel further in a horizontal direction if it is kept stable 
Upon nearing the ground the best method of reheving the shock 
of impact IS to grasp the harness webbing over the head retaining 
the sitting position m the harness — ^but with the knees slightly 
lower than the hips with feet together and hfted slightly up and 
forward — ^relaxing the muscles as m jumping off a low platform 
The body should be hfted up into the harness by pulling on the 
harness webbing just before the moment of stnkxng If the 
parachute has a tendency to All out and drag the body along 
the ground on landing it can be collapsed by pulhng the top 
shroud lines toward the body which tends to straighten the para 
chute out m the form of a sheet Pulhng on the lower shroud lines 
will have a tendency to keep the parachute filled out In case it 
IS seen that a landing is going to be made m a body of water it 
IS best to settle well ba^ into the harness and unsiiap the leg 
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Fig 4 —A LANDED JUMPER ABOUT TO SPltL THE AIR FROM THE LOBE 
OF HIS PARACHUTE 

straps when close to water (about 12 ft ) unsnap the breast snap 
and when 4 or 5 ft from the water drop out of the harness 
Parachute Flare — ^A parachute flare contains illuminating 
chemicals attached to a small parachute which when igmted ana 
dropped from an aircraft will descend slowly and light up the 
countryside for many miles Parachute flares are used for 
miktaty purposes to discover might movements of enemy troops 
by aerial observers by aviators tq locate landing fields at mght 
guide the approach to the earth and to take night photogfapbs 
PARADISE A P^sian word meaning a rCfyal pafk or m 
closed pleasure garden found m three late passaged of the l^e 
bmw Old Testamoit Meh n 8^ Cant iv rj Ecdes fe ^5 mmudi 
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tte same sense The Greek Old Testament uses it much more 
treely especially as a name for the Garden of Eden in Genesis 

and in other passages where the Hebrew has garden of God or 
garden The name has thus passed into use as the title 
ot the happy garden m which our first parents lived Other 
forms of the myth may be traced in the Old Testament Behind 
the dirge of Ezekel on the king of Tyre (Ezek xxvin ) lies a myth 
which pictures the primeval man as dwelhng m the garden of God 
Situate not in a desert plain but on the mountain of God He 
wears glorious apparel studded with gems He is originally blame 
less but sms and is banished from the mountain which like the 
the dwelling place of God These myths are 
f Hebrew origin but belong to the common stock of Semitic 
tradition 

Among the Sumerians- there were myths about the Paradise in 
which man had lived before the Flood and his loss of this pnmi 
tave bliss While certain features of the Babylonian myths are 
tound m the Hebrew stones no dose parallel to the latter has yet 
been discovered an cuneiform and it is unlikely that they were 
borrowed directly from Babylon Many peoples had myths telling 
of a golden age when men dwelt happily with the gods m some 
tair isle or happ> garden sometimes this Paradise was thought 
^ill to exist If only the way to it might be re discovered ^ So 
uilgamesh the hero of the Babylonian epic travelled a perilous 
journey to the island where Utnapishtim the Babylonian Noah 
dwelt with the gods there he indeed obtained the plant which 
conferred immortal life but a serpent stole it from him as he re 
turned But though man might not m this life find the road to 
Paradise might not the dead return there? The Semites generally 
and the Hebrews in particular thought of the dead as maintain 
^ shadowy existence in a gloomy cavern of the underworld 
When however the hope of a Messianic kingdom upon earth 
dawned there was developed also the idea that the righteous dead 
might be raised to share its bliss It is noteworthy that the Mes 
sianic kingdom renews on earth some of the felicities of the Gar 
den of Eden the land becomes miraculously fertile even the 
desert blossoming as the rose and the beasts live in idyllic amity , 
The conception is developed by the Jewish apocalyptic wnters 
especially the author of Euoch who wrote in the early second 
century b c 

Later this Paradise of hope becomes more supernatural and is 
situated not on earth but in heaven The book of Enoch (^<j v ^ 
divides the underworld mto four parts tenanted severally by the 
wicked the moderately wicked the moderately good and the 
«upremely good the good even there enjoy some measure of fe 
licity ere they are raised to share the happiness of the Messiamc 
kingdom Paul gives the name Paradise to the third of the 
seven heavens recogmzed by the Rabbimc schools In Rev u 7 
Paradise would seem to be the final state of bbss attained by the 
saints The visions of the New Jerusalem coming down out of 
heaven to the earth (Rev xxi xxii ) recall in several features the 
Paradise from which the earliest man was dnven in it are mirac 
ulous trees gmng food and heahng through it flows the nver of 
water of hfe and there free from sorrow pain and death dwell 
the saints m the presence of God 

See E&en and particularly the artides Blest Abode of the m the 
Encyclopaedia of Religion and Ethics (W L W ) 

PARAFFIN} the term given to a mineral wax and also used 
as a generic name for a particular senes of hydrocarbons Refined 
commercial paraffin is a white translucent waxy solid devoid of 
taste and smell and characterized by chemical indifference The 
industry owes its ongin to Dr James Young who in 1850 apphed 
for his patent to obtain paraffin from bituminous shales 
by slow distillation To day paraffin is obtained from the many 
crude petroleums that are designated paraffin base oils because 
of their wax content The wax beanng crudes of Amenca con 
tain on the average less than 5% those of Gahcia about 6% the 
oils of Burma 10% and Scottish shale oil about 13% of mer 
chantable wax 

N[anijfacti}xe,i — The manufacture of paraffin by modern 
niethods falls imder two heads Firstly the distillation of the 
Oil and secondly the extraction of wax from the distillate 


A process that has become almost conventional starts with crude 
Oil and brings about by continuous distillation the removal of 
petrol and kerosene leaving what may be called a topped oil 


Crude oil 

Topping distillation 


Benzine 


Kerosene 


Residue 

Distillation 


Heavy Gas Crystalline 

kerosene oil wax distillate 


\morphous Pitches 
distillate 


In the majority of cases this topped oii contains heavy oil 
such as gas oil that is used for enriching water gas in the gas 
works lubricating oils wax and pitch is is clearly shown in 
the above diagram This residue oil is again distilled con 
tinuously and run down to heavy kerosene gas oil wav distillates 
and pitch In more recent practice the distillation is t irried out 
m a pipe still through which the oil passes at high \ elocity under 
pressure and is discharged as vapour mto a fractionating column 
From the top of the column may be easily obtained an o\eihead 
distillate eg petrol and at various decks or tn>s at dilferuit 
distances from the top may be withdrawn fractions of higher and 
higher boihng point But m the majority of cases the wax dis 
tiliates are of two kinds known as crystalime or prcssable and 
amorphous or non pressable As will be seen later this difference 
IS probably a function of the crystal size 
Crystalline (or Pressable) Wax Distillate ---This materni 
in effect is a mixture of ciiide iubncaimg oils and crystafline 
parafi&n hydrocarbons that possess no iubucaling powtr whit 
ever It is necessary to remove the wix firsti> bctausc of this 
lack of abihty for lubrication and secondly because the high melt 
mg point of wax would render the lubricating oils solid or 
semi solid at ordmar> temperatures and thirdly because of the 
market value of the wax This wax distillate then is pissed on 
to the paraffin sheds as the extraction plant is usually termed and 
IS allowed to repose in tanks to promote thorough bttthng and 
the maximum reduction m temperature It is then transferred to 
plant in which it can be cooled artificial!} to in} particular 
temperature required The refrigerating plants that adne\e this 
cooling usuailv depend for their effect on the expansion of liquid 
ammonia or liquid carbonic acid gas In modern prictici heat 
exch^gers are used so that the cold filtrate fiom the filter presses 
can be employed further to chill the incoming wax distillate to 
the refrigerators It is frequently convenient to cool the wax 
distillate in two stages but this procedure depends largely on the 
content of wax and its nature There have been devised many tapes 
^ which that patented b> James Bryson 

of Scottish Oils Ltd is typical This type consists of an inner 
cylinder m which the wax distillate passes and which is provided 
with a scraper The cylinder is surrounded by a concentric casing 
through which cold brine is circulated after having been chilled 
by contact with pipes m which the refrigerant is being evaporated 
The plant designed by A C Thompson uses direct cooling m 
preference to brine coohng and the oil is pumped over the vessel 
that contains the expanding ammonia or other cooling agent 

Alien Moore in whit h the oil 
into thin cells provided with scrapers and 
cooled by contact with the refrigerant Broadly speaking it is 
advisable to cool the wax distillate slowly In this way large 
cr^tals are produced from which the adherent oil easily drams 

crystaEmed paraffin is now 
pumped through filter presses under high pressure e g mo lb 
filter presses are kept m sheds which are Weil 
insulated from outside conditions and ckHed to the necessary 

^fiich ciKiled brine is ciitukted 
charged with wax it 13 opened mi 
<2ischarged into a trough situated behw the pum 
and conveyed by a screw conveyor into the refining mmm M a 
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second cooling is necessary the expiessed oil commonly called the 
blue oil IS re cooled to a lower temperature in similar plant and 
filter pressed again 

Example of Treatment of Wax Distillate 
Wax distillate 
cooled 


hard scale once pressed oil 

1 I 

re cooled 


soft scale blue oil 

1 

sweating stoves 


sweats sweated wax (4 grades) 

filtered through bauxite 


Wax Wax Wax Wax 

MP 130 F-13S F 125 r-130 F 118 r“i2o F no r-“ii2 F 

A modern filter press consists of a senes of thin circular steel 
plates fitted with steel gauze on each side and provided with a 
circular opening in the centre to permit oil to be fed into each 
chamber Heavy canvas is cut to fit the plates and is either 
sewn or firmly clamped round the hole in the centre Spacing 
rin^s are placed between each pair of plates thereby forming 
chambers in which the wax cakes form The senes of plates and 
rings are assembled on the press frame and the whole closed 
under a pressure of about 700 lb per sqm by means of a 
hydraulic ram This type is built to hold up to 400 or 500 
plates 48 in in diam and to work up to 500 lb pressure The 
spacing rings used to form the chambers vary in thickness from 
I in to I in enabhng the thickness of the wax scale cakes to 
be altered according to the quality of the oil being pressed For 
instance should the oil contain an easily pressable crystalline wax 
scale a thick cake would be desired m order to work the press 
at its maximum capacity by reducing the number of plates in 
use but should the oil contain a soft wax it might be advantageous 
to reduce the thickness of the cake 

Pressing — ^The oil is pumped by means of low pressure pumps 
through the chillers into a tank kept at the exact temperature 
required and thence by means of a high pressure pump into the 
main line feeding the presses any oil over the amount taken by 
the presses bemg returned to the tank through a relief valve set 
at the maximum pressure required This allows perfect control to 
be exercised over the temperature and pressure of the oil 

The paraffin distillate from the stills usually having a settling | 
point of from 70 F to 80 F and a recoverable wax content | 
ranging between 5% and 10% is chilled to the temperature ' 
which will give a pressed oil having the desired set point and 
then fed into the presses The oil is let into the presses very 
gently and when the pressure starts to rise the rate of increase 
IS kept slow and constant When the pressure has reached its 
maximum the press is allowed to remain under pressure until 
it IS required to be emptied ready for a new charge and this 
permits the wax scale to become as free from oil as possible 

The Refinmg of the Crttde Paraffin — ^The ongmal wax 
distillate IS now separated into blue oil and crude scale the latter 
still contains a little adherent oil and this must be removed and 
the crude wax chemically treated to remove colouring matter and 
odorous impunties 

The process that follows achieves the removal of low melting 
waxes and adherent oil and is called the sweating process first 
developed by Paces Capdle Company There are innumerable 
modifications of the sweating process which may be regarded 
as a fractional melting operation and perhaps the simplest to 
understand h that devised by N Henderson In this there is a 


frame on which are set nine shallow trays one above the other 
In each tray wire gauze is stretched 2 in from the bottom The 
frames can be set in rooms or stoves provided with heating and 
coohn^y arrangements The trays are first set level and water is 
run in to the depth of the gauze Then the melted wax is run 
on to the water surface and is allowed to solidify After solidi 
fication the trays are tilted and the water run off The tern 
perature mside the stove is gradually raised and fractional melt 
ing goes on until the material on the gauze is of the correct 
melting point The sweats are run off and may be again put 
through the process After drawing off the sweats the temperature 
IS still further raised and the sweated wax is melted and run to 
the next stage of the process 

The oil and soft wax that sweats out during the process are 
divided into fractions graded according to their setting points 
The first runnings from the trays up to a set point of about 
90 F termed light foots oil is in the ordinary process used 
as works fuel it has no other commercial value and the wax it 
contains is of too low a melting point to justify repressing or 
further redistillation 

The next fraction sweating out from a set point of go to 
no F termed heavy foots oil is generally pumped hack 
for incorporation with the wax distillate cut from the crude oil 
Wax that sweats out above this point till the end of the oper 
ations is reached is re sweated to give a wax of a lower grade 
or if only one grade of finished wax is bemg made it is mixed 
with the scale from the filter presses to make up the next sweat 
mg chamber charge 

The setting points and fractions obtained are of course purely 
arbitrary and are governed by the number of the grades of 
finished wax bemg made as well as by the method and tern 
peratures used in processing the wax It still contains colouring 
matter and therefore must be decolorized 

The Finishing Treatment — In many refineries the wax is 
melted and run into agitators where it is treated with successive 
amounts of strong sulphuric acid The agitators are lead lined 
and steam jacketed and the mixture of acid and wax is violently 
stirred up by air agitation The agitation is carried on for 30 
mm and then an hour is allowed for settling At the end of this 
time the acid sludge is drawn off and the melted wax is run into 
another agitator in which it is washed with hot water and then 
with caustic soda and finally with a hot water spray \fter 
removmg all traces of water by long settling the wax is dried 
finally by blowing air through it Alternatively the use of caustic 
soda may be dispensed with by following up the acid treatment 
I with agitation in the presence of finely divided absorbent clay 
j Even at this stage the wax is not entirely colourless and odour 
I less and it is necessary to filter it through ignited fuller s earth 
Another method of treatment that has been found very effective 
and that dispenses with the acid treatment altogether is achieved 
by filtering the wax scale through recently ignited bauxite This 
mineral is essentially a mixture of alumina and ferric oxide and 
has a very porous structure To prepare it for use the crude 
rock IS ground and sieved to form coarse particles that pass 
through a 10 mesh sieve and are retained on a 90 mesh sieve 
The bauxite is then passed through a furnace at about 600 C 
where it is ignited and becomes substantially free from watei 
The bauxite is now put into filters that are jacketed and the 
melted wax is allowed to flow through samples being tested to 
see that the colour of the effluent wax is up to standard The 
wax is run to trays allowed to solidify and packed in bags each 
cake of wax is about 12 dimensions and 

weighs about loj lb 

Refined wax is always passed through a filter press equipped 
with double sheets of filter paper before final caking The wax 
should be entirely odourless and a cake of wax freshly broken 
should possess no smeU at the plane of fracture It should be 
colourless stable to heat and light and of the correct melting 
point It should be free from opaque blemishes ( mottling ) 
and should not be crumbly or flaky It is sold commercially m 
terms of melting point e g ^ hard wax m the grade that melts 
between 130 F and 13s F 
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It has been found in the case of certain sulphurous oils that a 
preliminary treatment \\ith alkaline hypochlorite before filtration 
materially assists m the production of a non odorous wax 
Amorpliotts Wax — ^Non pressable — ^After the pressable 
wax has been distilled off from the crude oil residue there appears 
a fraction contammo- wax the crystal size of whi h is very much 
smaller than that of the preceding fraction this is the so called 
amorphous dtstillate 

Until recent times fractions and residues of petroleum con 
taming this material that could not be handled m filter presses 
were allowed to stand well diluted with petrol in tanks at a low 
temperature and for a long period of time The slow impercep 
tible action of gravity gradually precipitated the slightly heavier 
wax out of the slightly lighter solution There was left at the 
bottom of the tank a soft salve like mass and above it a petrol 
solution of de waxed oil In many cases the precipitate was so 
amorphous that it could be worked up for petroleum jelly and 
this was particularly the case when a residue was being treated 
A revolutionary idea has changed this procedure It is to the 
credit of Sharpies who had successfully separated cream from 
milk by means of high speed centnfuges to appl this method 
to the separation of amorphous wax from its accompanying oil 


Sharpies System 



Amorphous distillate 
mixed with petrol chilled 
and centrifuge 

dewaxed oil 

petrol and 

and petiol 

amorphous wax 

to lubricatnija oil 

distillation 

after topping off 

1 

petrol 

r 1 

petrol wax 

1 ' 

crackino stills 

wax distillate to paraffin sheds 


Sharpies Process — The amorphous distillate is diluted with 
approximately an equal bulk of petrol or a fraction of petrol 
from which the more volatile part has been di tilled off The 
mixture is now very slowly cooled tiU it reaches a temperature 
of about 10 r throughout a period of 20-30 hours It is then 
conveyed into the bowl of a centrifuge rotating at 30 ooo revolu 
tions per minute when the slightly heavier wax is fiung outward 
against the periphery whilst the slightly lighter solution occupies 
the middle of the bowl by natural law The centrifuge runs 
continuously and there aie consequently ejected from spouts at 
the top (a) amorphous wax that is melted by suitable heatmg 
means and (b) a petrol solution of de waxed oil These run away 
to separate tanks The wax obtained after removing some of the 
solvent that is conveyed with it is in the micro crystalhne state 
and It IS converted into macro crystalline wax by a redistillation 
under cracking conditions that is to say by distilling at a 
relatively high temperature, thus permitting a re adjustment of 
the molecules The distillate from the amorphous wax contains 
oil and crystalline wax and may be put through the sheds along 
With the pressable wax distillate 

Uses of Faraffiia — ^Although paraffin wax may be regarded 
as a by product of petroleum distillation the world s supply is 
very considerable amounting to approximately 200000 tons a 
year It finds its chief use in replacing and as a substitute for 
certain expensive natural waxes such as beeswax It enters largely 
Into the compoation of floor polishes it is used for filling leather 
ted as an insulator in the electneal trades A very large amount 
IS alsq used for water proofing paper and cardboard and thus is 
te^ essential component of water proof receptacles for packing 
. the World for example jam pots were made of 
paper rendered airtight and waterproof hy means of 
la a similar it my apphed for water proofing 




fibres before weaving and very large amounts of water proofed 
textiles are now manufactured The softer paraffins are used in 
the manufacture of ointments and salves and a large amount is 
applied in rendering match sticks water proof and flammable 
The above uses however are only minor when compared with 
the vast quantities used in the manufacture of tapers candles 
and night lights In making candles it is not usual to employ pure 
paraffin because it has a tendency to stick to the moulds and 
moreover may soften too easily m service so the paraffin is 
mixed with stearic acid and palmitic acid that are obtained b> 
the decomposition of many natural fats The effect of the stearic 
acid IS to give a less plastic composition one that is stiffer and 
not so likel> to bend in warm weather 
The earlier candles were usually made of tallow were very soft 
and the wick required constant snuffing but in the modern wax 
candle the wick is so woven that it tends to bend over during 
burmng and so be consumed m the hot edge of the flame as fast 
as the burmng proceeds (A E D ) 

PARAFFIN, CHEMISTRY OF Paraffin is the generic 
name given to the saturated hydrocarbons of the general formula 
C E[2n+2 Many of these hydrocarbons exist as naturally occur 
ring products the lower (gaseous) members of the senes being 
met with as exhalations from decaym®^ organic matter (marsh 
gas) or issmng from fissures in the earth or m the gases from 
coal mines the higher members occur in petroleum and ozokeiite 
The principal members of the senes are shown in the following 
table — 


Tormuia 

Name 

Melting 

point 

Boilmg 

point 

Specific gravity 

CH4 

Methane 

— 186 

— 160 

0 415 dt b p 

CH 

Ethane 

-17 

~- 9 S 

0 446 at 0 

CiJIs 

Propane 


-45 

0 at 0 

C4H1 

Butane 


H-i 

0 600 at 0 

C 5 Hi 2 

Pentane 


36 3 

0 627 at 14 

C6H4 

Hexane 


69 

0 658 at 20 

CtHx 

Heptane 


98 

0 683 at 20 

CsHia 

Octane 


I S8 

0 0 at 0 

C9H0 

Nonane 


ISO 

0 / 18 at 0 

CioH22 

Decane 

-.31 

• 173 

0 730 at 0 

CuH4 

Undecane 

-26 

' I 9 S 

0 774 at m p 

C12H 6 

Dodecane 

— 12 

214 

0 773 it mp 

ChHso 

Tetradecane 

-f 4 

52 

0 775 at m p 

C1H34 

Hexadecane 

18 

287 

0 7/5 at mp 

C20H42 

Eicosane 

37 

205 

0 778 at m p 

C2XH44 

Heneicosane 

40 

215 

0 778 at m p 

C23H48 

Tncosane 

48 

334’^ 

0 /79 at mp 

C31H64 

Hentriacontane 

68 

302 

0 781 at m p 

C35H2 

Pentatnacontane 

75 

33X 

0 782 at m p 

CoHx22 

Hexacontane 

lOI 


*Uiider 15 mm pressure 


The lowest members of the senes are gases at ordinary temper 
ature those of carbon content C to Cm are colourless liquids 
and the higher members from Cis onwards are crystalline solids 
The highest members only volatilize without decomposition when 
distilled under diminished pressure They are not soluble m 
water although the lower and middle members of the series are 
readily soluble in alcohol and ether the solubility however de 
creases with increase of molecular weight so that the highest 
members of the senes are almost insoluble m these solvents The 
specific gravity intreases with the molecular weight but always 
remains below that of water The liquid paraffins have a char 
acteristic smell more pronounced in the case of the branched 
chain members The paraffin may be s3mthesized by reduang 
the alkyl halides (preferably the iodides) with nascent hydrogen 
using either sodium amalgam zinc and hydrochloric acid con 
centrated hydnodic acid (Berthelot Jour prak Chem xS68 104 
p 103) aluminium amalgam (H Wislicenus 1896 [2] 

54) or the zinc copper couple (J H Gladstone and A Tttbe Ber 
1873 fi P 202 seq ) as reducing agents 
they may also be derived from aJSyl halides by heating tn 
t2o-‘i;4a C with alummiutn chloride m the Jiropnrtion of ttree 
molecnl4 of alky! halide to on^ moleoile of alumlni» 

(B Kohn Ber 1883 Son) by heatiiig ynth zfic ted 





PARAFFIN OIL— PARAGUAY 


to 150-160 C (E Frankland Ann 1849 /i p o^ 18^0 /4 
p 41) RI+2Zn4'2H 0=2RH-)“Znl2+Zn(0H)2 by conver 
Sion into zinc alkyls which are then decomposed by water 
ZnR24-2H20=2RH+Zn(0H)2 by conversion into the Grignard 
leagent with metallic magnesium and decomposition of this either 
by water dilute acids or preferably ammomum chloride (J 
Houben Ber 1905 38 p 3019) RMgI+H20=RH+MgI(0H) 
by the action of potassium hydride (H Moissan Comptes rendus 
190 1^4 P 389) and by the action of sodium m absolute ether 

solution (A Wurtz Ann chim phys 1855 iol 44 P 275) 
RI+ Na=RR+2NaI They may also be obtained by the re 
duction of the hi her fatty acids with hydriodic acid (F Krafft 
Ber 188 15 pp 168/-1711) 

C H2 02+6HI = C H2 +2+ H2O+3I2 

by the reaction of unsaturated hydrocarbons with hydrogen in 
the presence of a catalyst such for example as reduced nickel 
copper iron or cobalt (P Sabatier and J B Senderens Ann 
chim phys 1905 [8] 4 pp 310 433) by the elimination of 
carbon dioxide from the fatty acids on heating their salts with 
soda lime or baryta CH3S02Na+Na0H==CH4+Na2C03 or by 
heating their barium salts with sodium methylate in vacua (I Mai 
Ber 1889 2 p 2133) by the electrolysis of the fatty acids (H 

Rolbe Ann 1849 69 p 257) 2C2H402=C2H6+ CO2+H 0 
and by the action of the zinc alkyls on the ketone chlorides 
(CH3)2CCl2+Zn(CH3)2==C5Hi2+ZnCl2 The paraffins are char 
actenzed by their great inertness towards most chemical reagents 
Fuming sulphuric acid converts the middle and higher members 
of the series into sulphonic acids and dissolves the lower members 
(R A Worstall Amer Chem Journ 1898 20 p 664) 

Dilute nitric acid when heated with the paraffins in a tube 
converts them into secondary and tertiary nitro derivatives (M 
Ronowalow Ber 1895 8 p 185 ) whilst long boiling with 

strong nitric acid or mtro sulphuric acid converts the middle and 
higher members of the senes partly into primary mono and 
di mtro compounds and partly oxidizes them to carbonic acetic 
oxalic and succinic acids (Worstall %bid 20 p 202 2ip2ii) 
Fuming nitric acid only reacts slowly with the normal paraffins at 
ordinary temperature but with those containing a tertiary carbon 
atom the reaction is very energetic oxidation products (fatty 
acids and dibasic acids) and a small quantity of polymtro com 
pounds being obtained (W Markownikow Centralblatt 1899 i 
p 1064 Ber 1899 32 p 1441) Chlorine and bromine react 
with the paraffins readily substituting hydrogen Isomeric hydro 
carbons m this senes first appear with butane the number in 
creasing rapidly as the complexity of the molecule increases 
Isomerism m the paraffin series is due to the variety of linking 
between the carbon atoms 

Thus C — C — C — C-^C IS the arrangement of atoms in normal 
pentane but yC — C — C represents the secondary or tso pentan 

c/ 

C 

and C — C — C is the arrangement in tertiary pentane Ethane 

C 

C2H6 occurs m the natural gas associated with petroleum to 
gather with propane CsHs and butane C4H10 pentane and higher 
members up to decam are present m petrol probably as isomers 
Solid paraffin wax contains the higher members (For methane 
see Marsh Gas ) (A E D ) 

PAEAFFIN OIL, a term widely used m the United King 
dom to connote burning Oil or illuminating oil for use in lamps 
The corresponding American expression is kerosene and this also 
IS commonly used m the industry Kerosene is the distillate from 
any crude mineral oil (mgluding shale oil) that boils between the 
approxteate hmits of i$o G and 300 C Legally it is defined 
as to od possesses a dash point above 73 F when observed 
lAbel ipstrototot In early days paraffin ml was 
a low |la«Ii point* and consequmtiy ixmj 
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accidents occurred owing to the fact that the oil i\e off an 
inflammable vapour at moderate temperatures to day the flash 
point IS usually above 100 F because refiners are much more 
concerned with obtaining the maximum yield of petrol or gasolene 
from their crude oil and therefore the illuminating oil coming 
on the market is practically free from low boiling volatile and 
dangerous inflammable components The chief criterion of a 
good illuminatmo* oil is its capacity to burn with a steady highly 
luminous flame This calls for great care throughout the refining 
operations 

The crude oil is first distilled in continuous stills arranged in 
benches and able to deal with upwards of i 000 tons of oil a day 
It IS thus separated into naphtha and a heavy residue This oper 
ation IS called topping and the residue is a high flash oil that 
can be used as fuel or as a source of lubricating oil and waxes 
and pitch The naphtha is redistilled and there is obtained from 
it a fight petrol fraction and a heavier kerosene In the most 
modern plant redistillation is avoided the crude oil is pumped 
through a tubular still under pressure and discharged into a tail 
fractionating column that is provided with a series of perforated 
decks the perforations beino^ covered by serrated cast iron 
hemispherical caps This arrangement brings about intimate con 
tact between the vapours ascending and the condensed liquid de 
scendmg The vapour of the gasolene issues from the top of the 
tower which may be over 70 ft high whilst from a deck lower 
down the column may be taken kerosene At various decks still 
lower down gas oil and lubncatm oil are drawn and finally residue 
is taken from the bottom The crude kerosene distillate thus ob 
tamed although of correct flash point and boiling range usually 
requires chemical treatments to remove first colour and secondly 
objectionable compounds of sulphur that produce an unpleasant 
smell and poor burning qualities 

There is a variety of methods by which crude kerosene can be 
decolorised and deodorised A widely used one is to agitate the 
crude oil with strong sulphuric acid which dissolves out sulpbm 
derivatives and the coloured impurities If the mixture after 
thorough agitation is allowed to stand there falls to the bottom 
of the agitator a heavy tar above which is the supernatant tieated 
oil The heavy tar is run off through a valve and the oil is washed 
several tunes with water then with weak caustic soda and finally 
with water again The oil thus purified is run to storage This 
conventional method has many drawbacks and attempts are con 
stantly being made to improve upon it Thus the Rumanian chem 
1st Edeleanu agitates the oil with liquid sulphur dioxide thus sep 
aratmg from the oil by means of their greater solubility those 
bodies that cause inferior burning The sulphur dioxide can be 
recovered and repeatedly used again Other processes aim at 
removing objectionable materials by filtration through fullers 
earth or ignited bauxite or other adsorptive materials whilst again 
a common deodorising treatment is brought about by agitation 
with a solution of litharge m caustic soda (A E D ) 

PARAGOULD, a city of north eastern Arkansas USA 
near the St Francis river on the Missouri Pacific and the St 
Louis Southwes'tern railways county seat of Greene county 
Pop (1920) 6 306 (99% native white) in 1930 5 966 by the 
Federal census It has large stave factories and is an important 
shipping point for lumber The city was founded m 1881 and 
mcorporated m 1884 

PARAGUAY, an inland republic of South America bounded 
on the north west by Bolivia north and east by Brazil south east 
south and West by Argentina Pop (1932 estimate) 802 697 the 
area of Paraguay proper is about 6x 647 square miles Sovereignty 
over the Chaco territory west of the Paraguay river and north of 
the Pilcomayo comprising some 100 000 sq m is disputed with 
Bolivia 

Fhiysical Features- — ^Paraguay proper or the country between 
the Paraguay and the Parana is traversed from north to south by 
a broad irregular belt of highlands which are known as the 
CordiEera Ambaya Cordillera Uracury etc but partake rather 
of the character of plateaux and form a continuation and 
outwork of the gieto interior plateau of Brazil The elevation 
,, nowhere mu A exceed^ 2^300 feet Gki "She western side &ese 
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highlands terminate with a more 01 less sharply defined ed e 
the country sloping gradually up to their bases in gentle undula 
tions with open ill defined valleys on the eastern side they 
send out broad spurs enclosing deep cut valleys and the whole 
country retains more of an upland character The streams that 
flow westward to the Paraguay are consequently to some extent 
navigable while those that run eastward to the Parana are inter 
rupted by rapids and falls often of a formidable description From 
the Asuncion plateau southwards near the confluence of the 
Paraguay and Parana there is a vast stretch of marshy country 
drainin^^ partly into the Ypoa lagoon and smaller tracts of the 
same ch racter are found in other parts of the lowlands espe 
cialiy 111 the valley of the Paraguay Many parts of the country 
sloping to the Parana are nearly covered with dense forest and 
have been left in possession of the scattered native tribes The 
country sloping to the Paraguay and comprising the greater part 
oi the settled districts is grassy and open though the hills are 
usually covered with forest and clumps of trees are frequent in 
the lowlands The soil is mostly dry porous and sandy (X ) 
Geology — ^The Parana plateau of southern Brazil extends into 
eastern Paraguay where it occupies about half the area of the : 
country east of Paraguay river It is a table land formed of nearly 
horizontal beds of Tnassic sandstone capped by late Triassic basalt 
and dissected by the gorges of the Parana and its tnbutanes 
West of the plateau is a lower foot hill zone composed of almost 
horizontal Devonian and Permian beds a southward continuation 
of the Palaeozoic beds exposed at the foot of the Matto Grosso 
plateau The surface of the broad lowland known west of Para 
guay river as the Chaco so far as known is formed of Tertiary 
and Quaternary beds thiough which protrudes m its northern 
part a low range of ancient gneiss the Sierra de Quince Puntas 

(G McL Wo ) 

Minerals — ^The gold mines said to have been concealed by 
the Jesuits may have had no existence and though iron was 
worked by F S Lopez at Ibicuy (/O m SE of Asuncion) and 
native copper oxide of manganese marble lime and salt have 
been found the real wealth of the country consists rather m the 
\ anety and value of its vegetable products 
Climate and Fauna — ^December January and February are 
generally the hottest months and May June July and August 
the coldest The mean temperature for the year seems to be 
about 74 F for summer 81 for winter 64 The annual rainfall 
IS about 62 m at Asuncion fairly well distributed throughout the 
year The most common ^ inds are from the north or south The 
south wind is dry cool and invigorating and banishes mosquitoes 
for a time the north wmd is hot moist and relaxing 
The fauna of Paraguay proper is practically the same as that 
of Brazil Caymans water hogs (capmchos) several kinds of 
deer (Car the largest) ounces opossums armadillos 
vampires the American ostrich the ibis the jabiru various species 
popularly called partridges the pato real or royal duck the Pala 
medea cormta parrots and parakeets are among the more notable 
forms Insect life is especially abundant the red stump like 
ant Mis are a feature m every landscape 
Fojpttlatioii — The great majonty of the inhabitants are of 
Indian (Guarani) descent with very shght traces of foreign blood 
Civilization has not made much progress and the habits of the 
people are more primitive than those in the more advanced 
neighboumg republics As a general rule the Paraguayans are 
indolent especially the men Climate conditions obviate the 
necessity of heavy clothing A cotton chemise and white manta 
wrapped m Moorish fashion over head and body constitute the 
dress of the women a cotton shirt and trousers that of the men 
Boots and shoes are worn only by the upper classes Goitre and 
leprosy are the only endemic diseases but the natives being 
underfed are prone to diarrhoea and dyspepsia The common 
language of the country is Guarani although m a few distncts 
Tupi IS spoken The country people as a rule understand a 
httle Spanish if living near any trading centre Immigration is 
on a small scale but tends to increase it is encouragM by the 
Oovermnent whteh seeks to divert to Paraguay some portion of 
labour iimmgra^ion into Brazil and Argentana, 


The pnncipai towns with the 1933 estimate of their popula 
tions (including m each case the municipal distnct) are Asuncion 
the capital (228600) Villa Rica (35260) Luque (15 9^7) 
Carapegua (17 130) Paraguari (11602) Concepcion (13657) 
and Villa del Pilar (7 888) these are described m separate articles 
Encarnacion (ri 991) on the Parana has a large transit trade 
Government — The constitution of the republic was voted by 
a constituent assembly on Nov 25 1870 Legislative power is 
vested in a Congress consisting of a Senate and a Chamber of 
Deputies elected by universal manhood suffrage in the proper 
tion of one senator for every 12 000 inhabitants and one deputy 
for every 6 000 Every member of Congress receives a salary oi 
about £ 00 The head of the executive is the president chosen by 
an electoral college for four years and only re eligible attei eight 
consecutive years He is aided by a cabinet oi five ministers 
responsible to Congress The vice president is similirly elected 
and IS ex officto chairman of the Senate The highest judicial 
authority is the Supreme Court which is empowered to decide 
upon the constitutional validity of acts passed by Congress its 
three members are appointed for four years by Congress subject 
to the approval of the president There are five courts of appeal 
and inferior tribunals in ail the large towns The civil and criminal 
codes of Argentina have been adopted almost without change 
For purposes of local administration the republic is divided into 
12 departments subdivided into 104 counties (parUdos) 

Religion and Instruction — ^Roman Catholicism is the estab 
hshed religion but the Constitution guarantees full liberty to ail 
other creeds Asuncion the only bishopric in the State is in the 
archi episcopal province of Buenos Aires Education is backw ird 
and was long neglected By law it is free and compulsory but m 
some districts the attendance of many children is impossible owing 
to lack of schools and at least 60% of the inhabitants are iliitentt 
An attempt at educational progress was made by President Franco 
in 1916-19 In 19 6 there were 90 133 pupils enrolled in 576 Gov 
ernment primary schools while 3 201 pupils were attending the 
21 private schools and 800 the three national colleges at Asuncion 
Pilar and Villa Rica The Colegio Internacional an American 
missionary institution and the largest educational establishment in 
Paraguay was opened at Asuncion m 19 0 There is a National 
university with ^69 students m ig 6 and 6 normal schools with 
48 students 

Defence — ^In 19 6 the standing army numbered about 85 
men and there were three small armed river steamers 

Finance — ^The financial situation of Paraguay has been a 
source of anxiety for many years In 1885 after interest had been 
unpaid for ii years on bonds amounting to £i 505 400 an agree 
ment was made for the issue of new scrip to the value of £850 000 
in quittance of all claims for capital and arrears of interest certain 
public lands being also ceded to the bondholders as compensation 
In 1895 an arrangement was made for a reduction of the rate of 
interest for the funding of the arrears and for the creation of a 
sinking fund The Government was unable to meet their obiiga 
tions dunng a number of years and the public debt was further 
increased by the revolution of xgi i-i but m 1924 i new arrange 
ment was made with the creditors for the service of this foreign 
debt and the authorities have been able regularly to meet these 
obligations The total outstanding debt on June 30 1927 was 
' 6 665 733 pesos gold and 26 804 494 pesos paper equal to about 
I £i 459 000 Besides this debt there are other claims on Paraguay 
I including about £i 950000 due to Brazil and about £2 500000 
■ due to Argentina as a result of the war against Lopez These lat 
I ter claims Paraguay does not recognize 
I The revenue is derived from import duties and the most m 
portant branches of expenditure are the salanes of public officials 
the army public instruction and debt The estimated revenue 
for the year 1926-27 was 260 039 984 paper pesos ( 13 S paper 
pesos to the £i ) and the expenditures 60 033 684 
Indttstry — The pnncipai industries are the cultivation and 
preparation of mate (Paraguayan tea) cotton sugar cattle 
farmmg fruit growing tobacco planting and timber cutting The 
majonty of the yerbaks (tea plantations) were ^rmerly the 
property of the Government, but have been mqmmi by pnvate 
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enterpnse Cotton rowing has increased m recent >ears its 
acreage m 1924 being oO ^80 About ii 000 ac are devoted to 
sugar and there are many sugar mills largely engaged in the 
production of spirits 

The cattle industry is of great importance The number of 
animals was estimated at 5000000 m 1928 The animals are 
small but Durham and Hereford bulls have been introduced 
from Argentina to impro\e the breed The increase in the herds 
has caused the owners of saladero establishments in Argentina 
and Uruguay to try the working of factories in Paraguay for the 
preparation of tasajo (jerked beef) and the manufacture of 
extracts of beef There are meat packing plants m several cities 

Oranges pineapples and other fruits are widely grown mainly 
for local use Tobacco although of inferior quality is grown to 
a considerable extent The staple diet is maize and mandioca (the 
chief ingredient m the chtpa or Paraguayan bread) 

The forests abound in such timber as quebracho cedar curupey 
lapacho and urundey Some of these such as the lapacho and 
quebracho are of rare excellence and durability as is shown by 
the wonderful state of preservation in which the woodwork of 
early Jesuit churches still remains The quebracho forests of the 
Paraguayan Chaco yield large quantities of tannin the extracting 
of this having become one of the important industries of the coun 
try Fifteen plants are known to furnish dyes and eight are 
sources of fibre — the caraguatay especially being employed in the 
manufacture of the exquisite nanduty or spider web lace of the 
natives Bricks leather and furniture are manufactured also 

Commerce — The commercial situation of Paraguay has im 
proved in consequence of the investment of foreign capital in 
industrial enterprise The principal articles imported are textiles 
hardware wines rice canned goods and general provisions the 
exports are yerha mate hides hair meat quebracho logs and 
extract oranges and tobacco Most of the export trade is with 
Argentina a large part of this being for re shipment at Buenos 
Aires The values for the years 19 s 1926 and 1927 were — 



1925 

19 6 

1927 

Imports 

Exports 

£3 53° SS9 

3 133 23s 

£2 441 056 

3 099 $QO 

£2 39S 55° 

2 856 400 


Communications — ^Numerous oceangoing liners most of 
which fly the Brazilian or the Argentine flag ply on the Paraguay 
and the Parana smaller vessels ascend the tributary streams 
which are also utilized for floating lumber down to the ports 
During the year 1923 2 046 steam vessels of an aggregate tonnage 
of 221 488 tons entered the port of Asuncion during the same 
year 2 061 steam vessels of an aggregate tonnage of 226 020 tons 
were cleared from the port The most important railway in the 
repubhc is the Paraguay Central between Asuncion and Encar 
nacion on the upper Parana a tram ferry across the Parana 
affording connection with Posadas thus shortemng the journey 
between Buenos Aires and Asuncion from five days to about 
48 hours A few other short lines bring the total railway mileage 
to 517 There are a few fairly good wagon roads but most of 
the roads are in very poor condition 
Post and Telegraph -—Paraguay entered the Universal Postal 
Union m 1881 Telegraph lines connect Asuncion with other towns 
and two lines put the repubhc m communication with the rest 
of the world by way of Corrientes and Posadas Wireless stations 
have been erected at the capital at Concepcion and at Paraguan 
Money and Credit — ^The principal banks in Paraguay are the 
Banco de la Republica with a total authonzed capital of $4 000 
000 the Bank of London and South America Ltd the German 
Bank of South Amenca and the Banco Agricola The Conversion 
Ofl&ce (Oflcma de Cambios) which is authonzed to sell or lend 
gold was organized for the admimstration of the public debt 
The gold and silver coinage of Paraguay are legally standardized 
as identical with those of Argentina (5 gold dollars or pesos=^£i) 
but paper money is about liie only circulating medium 
Weights and Measures — The metric system is officially 
adopted but the weights m common use are the tonelada (2 025 
lb ) the qumtdl (lor 4 lb ) the arroba (25 ^5 lb ) the Ithra 
(i 014 lb ) and the oma ( lb ) Therumt for hquid measure^ 
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IS the cuaita ( 1665 gai ) for dry measure the almnd ( 66 bu | 
and fanega (i^ bu ) The land measures are the legua ( 689 m ) 
the stno (69I sq yd ) and the legua cuadrada (12^ sq m ) 

History — The Indians whom the Spamards found m Paraguay 
belonged to many tribes but possessed a common language the 
Guarani They were chiefly agncuitunsts and continued to live 
side by side with their conquerors the culture of the country 
being still distinctly Indian In 1527 Sebastian Cabot reached 
Paraguay and built a fort called Santo Espintu Asuncion was 
founded on Aug 15 1535 by Juan de Ayolas From this centre 
Spanish adventurers pushed east to La Guayra beyond the 
Parana and west into the Gran Chaco and before long vast 
numbers of the less warlike natives were reduced to serfdom 
The name Paraguay was applied not only to the country between 
the Paraguay and the Parana but to the whole Spanish territory 
which now comprises parts of Brazil Uruguay and the Argentine 
provinces of Buenos Aires Entre Rios Cornentes Misiones 
and part of Santa Fe It was not till 1620 that Paraguay proper 
and Rio de la Plata or Buenos Aires were separated as distinct 
Governments and they were both dependent on the vice royalty 
of Peru till I/76 when Buenos Aires was erected into a vice 
royalty and Paraguay placed under its jurisdiction The first 
Christian missions were established by the Franciscans between 
1542 and 1560 but neither they nor the first Jesuit missionanes 
were allowed to make their enterpnse a permanent success This 
fell to the lot of the second band of Jesuits Cataldmo Mazeta 
and Lorenzana who began work in 1605 They succeeded in 
estabhshing a kind of tmpenum in vmpeno and for a centurv 
and a half the history of Paraguay is the history of the Jesuit 
missions In 1750 however Ferdinand VI of Spain ceded to 
the Portuguese m exchange for the fortified village of Coloma 
del Sacramento (Uruguay) a part of this territory The Jesuits 
resisted the transference and it was only after several engage 
ments that they were defeated by the combined forces of Spam 
and Portugal The missions never recovered their prosperity 
and the Jesuits were finally expelled m 1769 In 1811 Paraguay 
declared itself independent of Spam by 1814 it was a despotism 
in the hands of Dr J G R Francia {qv) On Francias death 
in 1840 the chief power passed to his nephew Carlos Antonio 
Lopez (gt;) who in 1S6 was succeeded by his son Francisco 
Solano Lopez In 1864 a dispute arose between the younger 
Lopez and the Brazilian Government and Lopez marched an 
army through Argentine territory to invade southern Brazil This 
act induced the Governments of Brazil Uruguay and Argentina 
to combine for the purpose of suppressing Lopez The invasion 
of Paraguay then took place and a struggle involving an enormous 
sacrifice of life and treasure lasted for five years only coming 
to a close when the Paraguayan forces were totally defeated 
and Lopez was killed at the battle of Aquidaban on March i 
1870 During this warfare every male Paraguayan capable of 
bearing arms was forced to fight whole regiments being formed 
of boys from 12 to 15 years of age Even women were used as 
beasts of burden to carry ammumtion and stores and when no 
longer capable of work were left to die by the roadside or mur 
dered to avoid any ill consequences occurnng from their capture 
When the war broke out the population of Paraguay was i 337 
439 when hostilities ceased it consisted of 28 746 men 106 354 
women above 15 years of age and 86 079 children 
After the death of Lopez the Government was administered by 
a triumvirate consisting of Cinlo Rivarola Carlos Loizaga and 
Jos6 Diaz de Bedoza until in Nov 18 /O the present Constitution 
was formulated The policy of Brazil was for a time directed 
towards the annexation of Paraguay the debt due to Brazil on 
account of the war was assessed at £40000000 a sum which 
Paraguay could never hope to pay and it was not until 1876 
that the Brazilian army of occupation was wholly withdrawn 
But the rivalry between Brazil and Argentina and the necessity 
of maintaining the balance of power among the South American 
repubhcs enabled Paraguay to remam independent No violent 
constitutional change took place after 1870 though there have 
been spasmodic outbreaks of revolution as xn 18S1 in 1894 in 
1898 m 1904 in 1908 and m 1909 None of these disturbances 
deeply or permanently affected the we^far? of the republic nor 
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were all of them accompanied by bloodshed Under the presi 
dency of J B E usqmza (1894-98) the boundary dispute with 
Bolivia became acute but war was averted largely owing to the 
success of the revolution which forced the president to lesit^n 
The mam interest of recent Paraguayan history is economic rather 
than political In that history the gradual development of com 
merce the finmciai reforms in 1S95 and the extension of the 
Para'^uay Central railw^^y were events of far greater importance 
than any political movement which took place between 1870 and 
1910 111 1911 a senes of revolutions forced Dr Manuel Gondra 
(recently inaugurated) out of the presidency and brought into 
office four provis onal presidents in rapid succession during that 
and the following >ear In 1912 however a peaceful succession 
took place and Dr Eduardo Schaerer was allowed to complete his 
full term 191 ~i6 During his admimstration the country recov 
ered somewhat from the effects of its unfortunate disturbances 
He was followed by Dr Manuel Franco under whose direction 
the condition of the country improved still further Upon his 
death (1919) the remainder of the term was filled by Dr Jose P 
Montero after winch Gondra was elected for a second time The 
latter however was forced to resign in 1921 under pressure of 
threatened revolts and the administration of his successor Eusebio 
Ayala (provisional president) was no less turbulent This situa 
tion terminated in 19 ^ when Eiijio Ayala was elected for the 
term 19 4- 8 He was succeeded m 1928 by Don Jose P Gug 
guian 

During the years 1928 to 1935 the dominant fact m the 
nations history was its struggle for possession of the Chaco 
Paraguayan interests in this region had become so vital that in 
1931 a popular uprising occurred in protest against what was 
considered a lack of firmness on the part of the Government m 
asserting its claims against Bolivia By the middle of 1932 
open war prevailed and through the next three years all Para 
guay s strength was concentrated upon the contest by Dr Eusebio 
Ayala who had become President in 1932 Economic and financial 
exhaustion seemed not to hinder the nation s armies which man 
aged to hold all the territory A truce was arranged June 14 1935 
In February 1936 Ayala was driven by military revolution out of 
office Colonel Rafael Franco seized power (G M McB ) 
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PARAHYBA (Parahiba or Parahyba do Norte) a State 
of north eastern Brazil bounded north by Rio Grande do Norte 
east by the Atlantic south by Pernambuco and west by Ceara 
Pop (i9oo) est 132 069 Area 21 385 sqm It consists of a 
narrow coastal zone to 40 m wide along the seaboard behind 
which the country rises sharply to a hi bland region forming part 
of the great central plateau of Brazil The lon<^ dry season 
(April to October) together with occasional devastating drou hts 
(seccas) lasting two or more years prevents the development of 
forests and dama es the a ncultural and pastoral industries of 
the State There is only one river of importance the Parahyba 
do Norte which crosses the southern part of the State from west 
to east with a course of about 240 miles In the lov/linds and 
some of the rixer valleys agriculture is the chief occupation of 
the people cotton and su^-ar are extensively produced and some 
tobacco IS o-rown The exports include hides skins cotton su ar 
and tobacco Rubber of the Ceara type is also found and forms 
an item among the smaller exports The eastern extremity of 
the State is served by a railway originally called the Condt d Eu 
railway but now forming part of the (Jreat Western oi Brazil 
system The capital is Parahyba (qv) Other important towns 
are Bananeiras Campina Grande Guarabiia Pombal and Souzi 
Parahyba formed part of the original grant known as the 
capitama of Itamaraca from the Portu<>'uese Crown to Pero Lopes 
de Souza It was not settled until 1584 when a fort was erected 
near the present port of Cabedello under the name of Sao Eilippe 
PARAHYBA (PARAHYBA DO NORTE), a city and 
port of Brazil capital of Parahyba State on the right b ink of the 
Parahyba do Norte river ix m aboxe its mouth md 6^ ni N 
of Recife Pop mcludmo- the municipal distnct (19 o) 5 990 
Parahyba is the starting point of the Conde d Lu railw ix now a 
part of the Great Western of Brazil system Its port is C ibeddlo 
with which it IS connected by rail The entrance to the Parah>ba 
do Norte river being obstructed by a stone reef and sand bars 
only vessels drawing less than 14 ft can effect an entrance The 
Varadouro as the lower part of the city is called is built on 
the margin of the river and is devoted principally to commerce 
Behind this is a low hill on whose northern slope and bioad 
summit the upper city is built and a tramwa) line runs to the 
suburb of Trmcheira There are some good public buildings 
including the parish church (jnatnz) of N S das Neves the old 
Franciscan convent and church the government palace and the 
Treasury There are a normal school a lyceum a national gym 
nasium and a school for marine apprentices Parahyba was 
founded m 1385 It was called Frederickstadt by the Dutch and 
Felippea after the Spanish king when the Dutch were expelled 
PARAHYBA DO SUL, a river of Brazil having its source 
on the campos of Bocaina on the northern slope of the Serra do 
Mar in the western part of the state of Sao Paulo and flowing at 
first south westerly and then after a horse shoe curve in the 
vicinity of Jacarehy m a general east north east direction to the 
Atlantic in lat 21 38 S Its upper course for a distance of 80m 
or to the confluence of the Parahybuna is known as the Parahy 
tinga The navigable channel from Sao Fidehs to the Atlantic is 
S4m long and the total length of the nver including the Parahy 
tinga is S4om Its source is about 4 920ft above sea level The 
Parahyba passes through a fertile long settled country a part 
of which was long the chief coffee producing region of Brazil 
PARAKEET Parrot 

PARALDEHYDE (para acetaldehyde paraldehydum in 
British and U S Pharmacopoeia see also Aldehydes) a colour 
less liquid of characteristic odour and soluble in ten parts of water 
It boils at 124 C (mp 12$ C) Paraldehyde is a powerful 
hypnotic without depressing effect on the heart and bemg largely 
excreted by the lungs is beneficial m bronchial asthma tJted 
intravenously it acts as an anaesthetic and hypnotic It 13 pro 
duced by polymerizing acetaldehyde with a trace of sulphpnc 
acid with the concentrated acid mis |eaction is accompanied by 
considerable generation of heat The resulting licwid is neutmhzed 
with calcium carbonate and punfied by fractional dtamuatipn 
paraldehyde has the same molecular formtia OSO)i bo^i 
m the gaseous pha$e^ and m sdubeg. ^ ^ ^ ^ 1 
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PARALLAX (TrapaWa^cs) is the difference in direction of 
a body caused by a cliaiige in the position of the observer For 
members of the solar system the word is more specifically used 
to mean the difference in direction as seen from the observer and 
from the earth s centre It is used m this sense by Ptolemy In 
fig I let O be the observer E the centre of the earth and M 
the position of the moon planet or sun then the angle OME is 
the parallax This varies with the altitude and is reatest when 

the body is on the honzon At zenith distance 2 sin sin 

r 

When z==:9o sm and this \alue of p is called the hori 

T 

zontal parallax or briefly the parallax For aU bodies but the 
moon p IS so small that it does 
not differ appreciably from sin p 
and IS usually expressed in sexa 
gesimal measure A further re 
finement is required owing to the 
spheroidal figure of the earth and 
the numerical values generally 
given are those of the Equatorial 
hon ontal parallax 
Lttnar Parallax — ^The moon 
being by far the nearest of the 
celestial bodies was the first to 
have its parallax determined Flip 
parchus showed that the sum of 
the parallaxes of the sun and 
moon was equal to the sum of the angular radii of the sun and of 
the shadow of the earth thrown on the moon in a lunar echpse 
If the paiallax of the sun be considered as inappreciable compared 
with that of the moon the moon s parallax is found to be 58 
Parallax of the moon is directly determined from observations 
of declination made at two places like Greenwich and the Cape 
which are nearly on the same meridian The theory of the observa 
tions will be leadily grasped from fig 2 
The angles z and z are observed and other data are obtained 
from the latitude of the observatories and the known size and 
shape of the earth In practice stars are observed in positions 
near the moon in order to eliminate uncertainties of refraction and 
instrumental errors In this way Henderson obtained a value of 
572 3 for the moons equatorial horizontal parallax in 1837 
From a senes of observations of a small lunar crater in the years 
1905-10 the value 5/2 5 was found 
A second method rests on a comparison of the force of gravity 
at the earth s surface with its value at the moon If M and m- he 
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angle with altitude 



Fig z —measurement of parallax by observations from a north 

ERN AND A SOUTHERN OBSERVATORY 

If th gles Z and 2 ar a t ly oNe v d t Q enwi h a d the C pe 
and the farm of the rth d th jk) Itj n f th e pi e n It are ao urat lY 
kn wn a d apram draw t the scale will giv the moo $ di tance 

the naasses of the earth and moon r the mean distance and P the 
sidereal period of revolution of the moon about the earth Mr\-w 
f=4ir%'yp* -where 14 Also g the value of gravity at the 
earths surface determined accurately from pendulum observa 

tipns=M/o* Hence A® ^ quantises 

on ae right hand side are known with great accuracy S ^ 
accurately determined as 57 2' 7 / 

Ticrgoixoimctrtcal Methods —In accordance 
' tilth law of gravr^tiom rdativefdistances of the planet;^ 


are known and tables of their positions and movements take 
the distance of the sun from the earth as unit of length To deter 
mine the \alue of this unit it is only necessary to obtain the 
distance or parallax of one of the planets at a time when it is 
nearest the earth The first accurate deternaination of the sun s 
parallax was obtained m 16/2 from a series of observations of 
Mars when m opposition made in South America and Pans from 
which a value of 9 5 was obtained The utilization of the tran 
sit of Venus for this purpose was advocated by Halley and at the 
trans t of 1769 the times of inc^ress and egress of the planet on 
the sun s disk were observed by astronomers dispatched to various 
parts of the globe including Capt Cook m Otaheite From these 
observations a value of 8 6 was obtained The transits of 1874 
and 188 were widely observed for the same purpose but the re 
suits were disappointing owing to the impossibihty of precise de 
termination of the times of ingress and egress In 1877 Gill made 
an expedition to the island of Ascension and observed the opposi 
tion of Mars using a heliometer to measure the distance of the 
planet from neighbouring stars He made his observations after 
sunset and before sunrise the parallactic displacement of the 
planet from its calculated position as seen from the centre of the 
earth being in opposite senses and of largest amount at these times 
A value of 8 78 was deduced The successful result of this senes 
of observations led Gill to make a very elaborate series of heh 
ometer observations of the smaE planets Victona Ins and Sappho 
m x888 and 1889 when they were m opposition The resulting 
value of the solar parallax was S So 

In 1898 De Witt discovered the small planet Eros which at its 
nearest approach comes to within 1 5 milhon miles or one sixth of 
the suns distance The opposition of 1900 was extensively ob 
served visually and photographically at many observatories The 
collection and discussion of the extensive senes of observations 
was made by Mr Hmks who obtamed the value for the solar paral 
lax 8 8 o 4±: 004 A still nearer approach of this planet to the 
earth will occur in 1931 

Methods Depending on Velocity of Light — The value of 
the velocity of light has been determined bv Michelson with great 
precision and may be utilized in several different ways A direct 
method is the converse of the procedure of Romer in the dis 
co\ ery of the velocity of hght te to use the light equation or 
time taken by the light to reach us at the varying distances of 
Jupiter Great accuracy is hardly obtainable in this way A second 
method is by means of the constant of aberration which gives the 
ratio of the velocity of the earth m its orbit to the velocity of light 
As aberration produces an annual term of amplitude 20' m the 
positions of all stars its amount has been determined in numeious 
ways One of the latest determinations — ^that made at Greenwich 
in the years 1911 to 1918 gave the value 2a 445:^: '013 leading 
to the value S'Siodr 006 for solar parallax This method is 
not free from the suspicion of systematic error 

The velocities of stars towards or from the earth are determined 
from spectroscopic observations By choosing times when the 
orbital motion of the earth is carrying it towards or from a star 
the velocity of the earth m its orbit may be obtained In this way 
the solar parallax was found from observations at the Cape of 
Good Hope to be 8 Bo'^rfc 004 

Gravitational Metiiods — (i) In the theory of the moon 
there is a term of penod one month known as the parallactic in 
equahty The coefficient of the term contains the ratio of the 
parallaxes of the sun and moon as a factor The large size of this 
coefficient makes it of value From the discussion of occulta 
tions of stars at the Cape observatory Jones finds the value 
125 06 for this term giving for the solar parallax 

8 8os±: 004 

(2) The ratio of the mass of the earthi-moon to that of the 
sun may be determined from the disturbmg action of the earth4* 
moon on the elhptic motion of the planets The ratio of the 
moon s mass to that of the earth is 1/81 53 and thus the ra1;io 
of the earth s mass to that of the sun is found In a manner sum 
lar to that described above for the moon’s parallax the solar pp'al 
lax IS then derived From an exhaustive discussion of the pertur 
i bafcions of the planet Eros 3 Sfotehoom«has«made a very accurate 
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determination of the solar parallax as 8 799 

There is thus a general agreement of different methods that the 
solar parallax is not far from 8 804 This corresponds to a mean 
distance of the sun of 149 500 000 kilometres or 9 900 000 miles 
Stellar Parallax — ^The stars are too distant for any difference 
of position to be perceptible from two places on the earth s sur 
face but as the earth is million miles from the sun stars are 
seen from widely different view points in the course of the year 
The effect on their positions is called annual parallax defined as 
the difference in position of a star as seen from the earth and sun 
Its amount and direction varies with the time of year and its 
maximum is a r where a is the radius of the earth s orbit and r 
the distance of the star The quantity is very small and never 
reaches 1/ 206 65 m radian or i in sexagesimal measure Unsuc 
cessfu! attempts to measure the parallax of a star were made con 
tmuously after the acceptance of the Copermcan system including 
one by Bradley which led to the discovery of aberration (^see 
Aberration of Light) and by Herschel which led to the dis 
covery of binary stars The first successful results were obtained 
in 1838 when the parallax of a Centauri was announced by Hen 
derson a Lyrae by Struve and 61 Cygni by Bessel For his ob 
servations Bessel used the heliometer an instrument constructed 
b> Fraunhofer in which the object glass is cut in two and so 
mounted that the whole can be rotated and the separate halves 
made to slide relatively to one another and their movement meas 
ured with great precision In this way the distance between two 
stars IS measured by the separation of the two halves required 
to make the images of the two stars coincident Bessel found 
small movements of 61 Cygm relative to two neighbouring stars 
which from their magnitude and want of proper motion were 
judged to be so distant that no parallactic effect could be perceived 
With instruments of this kind having small object glasses of not 
more than 4 or 6in and focal lengths of a few feet research on 
stellar parallax was carried on to the end of the 19th century and 
the parallaxes determined of approximately 100 of the brightest 
stars and those showing the largest proper motion The intro 
duction of photography simplified the problem and after the re 
searches of Hmks and Russell at Cambndge and still more of 
Schlesmger at \ erkes a number of observatories have engaged in 
the work and have determined the parallaxes of many stars with 
great accuracy Two observational conditions have to be fulfilled 
( I ) The telescope must be in the same position for observations 
at diierent times of the year (2) By some means eg a rotating 
shutter with a suitable sht — the photographic image of the star 
observed must be made equal to that of the stars with whose posi 
fion It IS compared In practice a few photographs are taken when 
the star is on the meridian shortly after sunset at one penod of 
the year and shortly before sunnse at another period As the 
stars positions change owing to their proper motion a minimum 
of three epochs is required but the possibility of systematic errors 
make it desirable to extend the observations over a larger number 
of epochs With 25 photographs spread over five epochs the 
parallax of a star is obtained with a probable error of less than 
±0 010 although the diameter of the photographic disk of the 
star IS seldom less than 2 o The concerted action of the observa 
tones of Allegheny McCormick Swarthmore Dearborn Yerkes 
Mount Wilson and Greenwich has resulted in the determination 
of the parallaxes of i 800 stars i 600 north and 200 south of the 
Equator The determination of parallaxes of stars m the Southern 
hemisphere has been commenced at the Yale Observatory at 
Johannesburg and the Royal Observatory at the Cape and will 
m a few years correct this large dispanty In the Northern hemi 
sphere the parallaxes have been measured of 191 of the 207 stars 
bnghter than 4”‘o 381 of i 041 stars between 4”'o and and of 
many stars whose comparative nearness is suggested by their 
large proper motions Rather more than one half of the stars 
have parallaxes greater than o o or are within 50 parsecs of us 
a parsec being defined as the distance of a star whose parallax is 
and equal to 206 26s times the earth s distance from the sun 
dr approximately 19 milhon million miles 
Between the di tances of 1 and 5 parsecs 23 stars have been 
{mmd of which seven'mre^ouble stars These include the bnght 


stars a Centaun Sinus and Procyon and three stars below the 
loth ma mtude 

(2) If a star is moving at an inclination t to the tangent plane 01 

the celestial sphere its angular velocity cos t can be compared 

with its linear velocity V sin 'i m the line of sight obtained from 
spectroscopic observations For some double stars and for several 
open clusters of stars t is known and accurate values of the 
parallax have been determined for Capella the Taurus and the 
Great Bear clusters 

(^) For the more di tant stars trigonometrical methods are m 
applicable but the parallax can be derived from the apparent 
magnitude of the star if there are any means of knowing the 
absolute magnitude of the star t e the magnitude the star would 
have at the standard distance of 10 parsecs For Cepheid Van 
ables this can be inferred with considerable accuracy from their 
periods and for many stars a reasonable guess can be made from 
the spectral type and proper motion The formula connecting ab 
solute magnitude and apparent magnitude with parallax is M= 
»^-l-5“f-5log TT and expres es the condition that the light received 
from a star varies inversely as the square of the distance 

(4) Spectroscopic Parallaxes — Stellar spectra are arranged 
in a sequence which represents the effective temperatures of the 
stars In 1914 Adams and Kohlschutter found differences in the 
intensities of certain lines in stars of the same type of spectrum 
dependent on the absolute luminosities of the stars or slight dif 
ference in the spectra of great and small stars of the same surf ice 
temperature By photometric comparison of neighbouring lines 
one invariable and the other varying with the size of the star 
the absolute magnitude of a star is determinable and the paral 
lax by means of the formula given above This method has been 
applied extensively to most of the bnghter stars m the Northern 
hemisphere using stars of known parallax as standards 

Average Parallaxes — ^The solar system is mo\ing through 
space with a velocity of 19 5 km /sec carrymg it four times the 
earth s distance from the sun in one year This produces a general 
drift in the angular movement of the stars dwa> from the apex 
or point in the sky to which the movement is directed Were the 
stars at rest this would give a ready means of determimng their 
individual distances As the stars are all momg the method 
gives the average distance of a group of stars examined on the 
assumption that their peculiar motions are elimm ited In this wav 
the mean parallaxes of stars of successive apparent magnitudes 
of different galactic latitudes and of different spectral types are 
obtained Thus the mean parallax of 5th magnitude st ars te of 
stars just visible to the naked eye — ^is 018 and of the loth mag 
mtude stars le of stars giving of their light — ^is 0027 
As spectroscopic observations have given the mean peculiar 
velocities of stars of different types the average proper motions 
perpendicular to the direction of the solar motion may also be 
used as a cnterion of parallax There is a very great diversity in 
the parallaxes of individual stars included in these mean values 

(r D) 

PARALLEL MOTION, an arrangement of hnks invented 
by James Watt and used in the older types of steam engines 

(see Steak Engine) to connect 
the head of the piston rod mov 
mg up and down m a vertical 
path with the end of the beam 
moving m the arc of a circle An 
ordinary form is shown diagram 
matically in the figure MN is the 
path m which the piston rod 
head is to be guided ABC is the middle hne of half the beam C 
being the fixed centre about which the beam oscillates A link BD 
connects a point in the beam with a radius link ED which oscil 
lates about a fixed centre at E A point P in BD, taken so that 
BP DP EN CM moves m a path wfeich coincides very closely 
with the straight hne MPN Any other point F m the hne CP or 
CP pioduced is made to copy this motion by means of the links 
AF and i G parallel to BD and AC In the ondinaay apphcation 
qf parallel motion a po«nt such as JF is the point of attachment 
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of fhe piston rod and P is used to dri\ e a pump rod Other points 
in the line CP produced are occasionally made use ot by adding 
other links parallel to AC and BD Watt s linkage gives no more 
than an approximation to straight line motion but m a well de 
signed example the amount of deviation need not exceed one four 
thousandth of the length of stroke It was for long believed 
that the production of an exact straight line motion by pure link 
age was impossible until the problem was solved by the invention 
of the Peaucellier cell (See also Mfchanics ) 

PARALYSIS or PALSY, a medical term usually implying 
the loss or impairment of voluntary muscular power Paralysis is 
rather a symptom than a disease per se it may arise (i) from 
injury or disease of ner\ous and muscular structures (organic 
paralysis) or (2) from purely dynamic disturbances in the nervous 
structures of the brain which preside over voluntary movement 
The latter is functional motor paralysis a symptom common in 
certain neuroses especially hysteria For general paralysis of the 
insane see Insanity 

Whether the loss of motor power be functional or organic it 
may be generalized in all the muscles of the body or localized 
to one or many The different forms of paralysis which may 
arise from organic disease can be understood by a consideration 
of the motor path of voluntary impulses from brain to muscle 
There are two neural segments m this path an upper cerebral 
and a lower spinal the former has its departure platform in the 
brain and its terminus in the whole of the anterior grey matter 
of the spinal cord whence issues the lower spinal segment of the 
motor path to the muscles The nerve fibres of the upper cerebral 
segment are prolongations of the large psycho motor cells the 
nerve fibres of the lower segment are prolongations by the anterior 
roots and motor nerves of the large cells m the grey matter of 
the cord Disease or destruction of any part of the upper cerebral 
segment will give rise to loss of voluntary power for the in 
fluence of the mind on the muscles is removed in proportion to 
the destruction of this efferent path Disease or destruction of the 
lower spinal segment causes not only loss of voluntary power but 
an atrophy of the muscles themselves 

Paralysis may therefore be divided into three great groups 
(i) loss of voluntary power without muscular wasting except 
from disuse and without electrical changes in the muscles due to 
injury or disease m the upper cerebral segment (2) loss of 
muscular power with wasting and electrical changes in the 
muscles due to disease or injury in some part of the lower spinal 
segment (3) primary wasting of the muscles 
The more common forms of paralysis will now be descnbed 
Hemiplegia or paralysis affecting one side of the body is 
a frequent result of apoplexy (q v) there is loss of motion of 
the tongue face trunk and extremities on the side of the body 
opposite the lesion m the brain In complete hemiplegia both arm 
and leg are powerless the face is paralysed chiefly in the lower 
part while the upper part moves almost as well as on the un 
paralysed side and the eye can be shut at will unlike peripheral 
facial paralysis (Bell s palsy) The tongue when protruded de 
viates towards the paralysed side and the muscles of mastication 
contract equally m ordinary action although difficulty arises in 
eating from food accumulating between the cheek and gums 
on the paralysed side Speech is thick and indistinct and when 
there is right sided hemiplegia in a right handed person there 
may be associated various forms of aphasia (q v ) because the 
speech centres are m the left hemisphere of the brain Some 
muscles are completely paralysed others are merely weakened 
while others e g the trunk muscles are apparently unaffected 
In many cases of even complete hemiplegia improvement 
especially m children takes place after a few weeks or months 
and is generally first indicated by return of movement in the 
muscles which are habitually associated in their action with those 
of the opposite unparalysed side thus movement of the leg 
returns firsf at the hip and knee joints and of the arm at the 
shoulder and elbow alth< 5 ligh the hand may remain motionless 
The recovery however in the majority of cases is only partial 
f and the is left wi^th a permanent weakness of one side 

of ^he body often associated with contracture and rigidity givin| 
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rise to a characteristic gait and attitude 

According to the part of the brain damaged variations ot 
paralytic symptoms may arise thus occasionally the paralysis 
may be limited more or less to the face the arm or the leg In 
such case it is termed a monoplegia a condition sometimes aris 
mg from cerebral tumour Occasionally the face is paralysed on 
one side and the arm and leg on the other (alternate hemiplegia) 
this is because the disease has dama ed the motor path from the 
brain to the leg and arm before it has crossed over to the opposite 
side whereas the path to the face muscles is damaged after it 
has crossed In rare cases both leg arm and face on one side may 
be paralysed — triplegia or all four limbs — bilateral hemiplegia 
Infantile spastic paralysis infantile diplegia is a birth palsy caused 
by injury from protracted labour the use of forceps or other 
causes The symptoms are generally not observed until long 
after birth Convulsions are common and the child is unable 
to sit up or walk Ion after the age at which it should do so 
Paraplegia implies paralysis of the lower extremities m 
the great majority of instances it arises from a local or general 
disease or injury of the spinal cord A localized transverse 
myelitis will interrupt the motor and sensory paths which connect 
the brain with the spinal grey matter below the lesion thus 
fracture dislocation and disease of the spinal column (e g tuber 
cular caries syphilitic disease of the membranes localized tumours 
and haemorrhages) may cause compression and inflammatory 
softening and the result is paralysis of the voluntary muscles 
loss of sensation loss of control over the bowel and bladder and a 
great tendency to the development of bedsores The muscles do 
not waste except from disuse nor undergo electrical changes 
unless the disease affects extensively the spinal grey matter or 
roots as well as the cerebral path When it does so as m the 
case of acute spreading myelitis the symptoms are usually more 
severe and the outlook is more grave 

In focal myelitis from injury or disease a good measure of 
recovery may take place by keeping the patient on his back m 
bed daily practising massage and passive movements and so 
managing the case as to avoid bedsores and septic inflammation 
of the bladder 

Paralysis may also result from acute inflammatory affections 
of the spinal cord involving the grey and white matter — myelitis 
(see Neuropathology) 

I Infantile or Essential Paralysis — ^This is a form of spinal 
paralysis occurring with frequency m young children in Scan 
dinavian countries the disease is prevalent and sometimes assumes 
an epidemic form The names infantile and essential paralysis 
were given before the true nature of the disease in the spinal 
cord was known the same affection may occur however m 
adults The medical name is acute anterior poliomyelitis because 
the anterior grey matter of the spinal cord is the seat of acute 
inflammation and destruction of the spinal motor nerve path to 
the muscles The term atrophic spinal paralysis is sometimes 
employed as indicating the wasting of muscles that results 

Infantile paralysis often commences suddenly and the paralysis 
may not be observed until a few days have elapsed the earliest 
symptoms are fever convulsions and sometimes vomiting and if 
the child IS old enough it may complain of pains or numbness or 
tmglmg in the limb or limbs which are subsequently found to be 
paralysed It is characteristic however of the disease that there 
IS no loss of sensation in the paralysed limb The whole of the 
limb IS not necessarily paralysed often it is only a group of 
muscles and even if the paralysis affects both legs or the arm 
and leg on one side it generally fails m the uniform distribution 
of paraplegia or hemiplegia The affected muscles rapidly waste 
and become flaccid the electrical reactions change and finally 
the muscles may cease to respond to electrical stimulation alto 
gether In the less severe cases (and they are the most common) 
only a group of muscles undergo complete paralysis and atrophy 
and there is always hope of some return of power m a paralysed 
hmb Associated with the withered condition of the hmh due to 
the muscular atrophy is an enfeebled circulation rendering the 
limb cold blue and Imd the nutntion of the bones and other 
parts IS involved so that a limb paralysed-in early infancy does 
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not grow and is shorter than its fellow Deformities arise some 
the result of failing muscular support others due to permanent 
changes m the position of the limbs for example clubfoot There 
IS absence of bladder and bowel troubles and bedsores do not 
occur the disease itself is rare y if ever fatal About a month 
after onset of the disease every effort should be made by massage 
by suitable positions and passive movements to promote the circu 
iation and prevent deformities m the affected limbs Should these 
measures fail sur ical aid should be sought 

Wasting Palsy — ^This is a chronic disease characteiized by 
slow and insidious weakness and wasting of groups of muscles 
from diseise of the anterior spinal grey matter It beo*ins mostly 
between 25 and 45 years of age and affects males more than 
females Usually it commences m the upper limbs and the small 
muscles of the hand are especially liable to be affected The 
muscles next most liable to atrophy are those of the shoulder 
and upper arm and the atrophy may thence spread to the neck 
and trunk and the mtercostals and even the diaphragm may be 
affected causing serious difficulties of respiration The lower ex 
tremities are less often and later affected This disease generally 
runs a slow and progressive course A characteristic feature is 
fibrillary twitching of the wasting muscles The electrical excit 
ability of the muscles is diminished rather than chan^-ed except 
where the wasting is extreme when a partial reaction of degenera 
tion may be obtained Sensation is unaffected There is no 
affection of the bowel or bladder Death usually occurs from inter 
current diseases eg bronchitis pneumonia or bioncho pneumo 
nia Some patients die owmo^ to failure of the lespiratory muscles 
others from the disease spreading to the medulla oblongata (the 
bulb of the brain) and causing bulbar paral} sis The destruction 
of spinal motor cells which is the essential pathological feature 
of this disease is generally accompanied and sometimes preceded 
by degeneiation of the path of voluntary impulses from the brain 
It IS then called amyotropJisc lateral sclewsu a rapid form of 
progressive muscular atroph> 

Btilbar* Paralysis — ^Various morbid conditions ma> give rise 
to a group of symptoms the principal features of which are 
paralysis of the muscles concerned in speech swailowinc^ phona 
tion and mastication These symptoms may arise suddenly from 
vascular lesions or inflammatory processes which involve the 
nuclei of origin of the cranial nerves supplying the muscles of 
the tongue lips pharynx and larynx But there is also a slow 
degenerative insidious pwgres^tve bulbar paralysis affecting both 
sexes pretty equally it comes on between 40 and 60 years of 
age and the cause is unknown Slight indistinctness of speech is 
usually the first symptom Later owing to paralysis of the soft 
palate the speech becomes nasal in character Sooner or later 
there is a difficulty of swallowing and liquids are apt to re 
gurgitate through the nostrils As the disease proceeds the laryn 
geai muscles become affected the pitch of the voice is lowered 
and the glottis is imperfectly closed during deglutition there is 
consequently a tendency for liquids and food to pass into the 
krynz and set up fits of coughing Later the muscles of mastica 
tion are affected and the disease may extend to the respiratory 
centre The intellectual faculties are as a rule unimpaired 
although the facial expression and the cunous emotional mobility 
of the countenance would suggest weak mmdedness W 1 list the 
lower half of the face is strikingly affected the upper half re 
tains Its normal expression and power of movement This disease 
IS usually rapidly fatal 

Btilbar Paralysis Witbotit Anatomical Change — ^This con 


dttion 1$ also termed myasthenia gravis it differs from acute 
and <?hronic bulbar disease by the absence of muscular atrophy 
normal electncal excitability of the muscles marked development 
Of the paralysis by fatigue and considerable remissions of the 
symptoms The bulbar symptoms are the most prominent but 
^ ail voluntary muscles are more or less affected 

TaMysis may result further from disease or mjury of the 
^ pkth to the musdas m the peripheral nervous system 

# ^ , itelf may arise m a muscle, a group of muscles^ 

flpilole fttoh? iwer ^mUtreS or there may Be ^ general 

nmsolei as a result ot A 


typical example of neuritis giving rise to paralysis owing to in 
flammatory bwellin*^ and compression is afforded by the facial 
nerve this purely motor nerve as it passes out of the skull 
through a narrow bon> passa e is easily compre sed and its 
function interfered with causing a paralysis of the whole of one 
side of the face and Bell s Palsy Exposure to a cold draught 
m a person with rheumatic diathesis is a frequent cause 

Lead poisoning {qv) may give rise to a localized neuritis 
affecting the posterior inter osseous neive especially m painters 
and in those whose occupations necessitate excessn e use of the 
extensors of the forearm the result is unst drop or lead pahy 
Sciatica and Multiple Neuritis — Sciatica is a painful in 
flammatory condition of the sciatic ner\e in which there may be 
weakness of the muscles but inability to move the limb is more 
on account of the pain it causes than on account of paralysis of 
the muscles Exposure to cold and wet e g sitting on a damp 
seat may lead to sciatica m a gouty or rheumatic person 

Multiple neuritis {see Neuritis) is a painful generalized in 
flammation of the peripheral nervous system and arises m many 
toxic conditions of the blood among the most important are 
lead arsenic and chronic alcohol poisoning It also occurs m 
diabetes diphtheria and ben ben {see Neuropathology) 
Paralysis — termed medically muscular dystrophies — ^may arise 
from a primary atrophy of muscle apparently independent of 
any discoverabk change m the nervous system but due to a 
congenital developmental defect of the muscles Heredity plays 
an important part in the incidence of these diseases There ma> 
be a tendency in a family to the affection of one sex and not 
the other on the other hand childien of both sexes may suffer 
in the same family It is cunous that the majonty of cases arc 
males and that it is transmitted by women who are not them 
selves its subjects 

The muscular dystiophies may be divided into two groups at 
cording to the period of life m which the malady manifests itself 
(i) Those occurring m childhood (2) those occurring in youth 
or adult life In the fiist group the muscles may be atrophied 
or apparently hypertrophied In the latter instance the child looks 
like an infant Hercules with abnormally large calves and but 
tocks yet it stands with its feet widely separated waddles along 
rather than walks falls easily and rises with difficulty having to 
use the hands to push against the floor it then rests one h ind 
on the knee and then the other hand on the other knee and 
climbs as it were up its own thighs in order to assume the erect 
posture In this pseudo hyoertrophic form of paralysis there is 
little hope of the patient reaching adult life 
Paralysis Agitans, otherwise known as Shaking Palsy or Par 
kinsons Disease this is a chronic progressive disease of the 
nervous system occurring late m hfe and characterized by weak 
ness tremors and stiffness of the muscles associated with a peeuhar 
attitude and gait Ihe first sign of the disease is weakness fol 
lowed by tremor of one hand this consists of continuous move 
ments of the thumb and forefinger as m rolling a pill or of move 
ments of the hand like beating a tom tom then the other hand 
IS affected and later there is tremor at the ankle In some case 
there is a continual nodding movement of the head These tremors 
are at the rate of five per second and cease dunng sleep The 
attitude and gait are very characteristic the head is bent forward 
and the patient in beginning to walk takes slow steps which soon 
become short and quick The intellect is clear and in marked 
contrast to the mask like expression This disease lasts for years 
and but little can be done in the way of treatment 
Treatment — ^There are certain principles m the treatment of 
all forms of paralysis which may be summarized as follows 
I Rest in bed and attention to the vital functions of the body 
the hearts action the respiratory functions nutrition and ex 
cretion The pulse is the best gmde to the administration of drug& 
and stimulants As regards the respiratory function^ one of the 
dangers of paralysis is an mtercurrent pneumonm-^-sotnetlmes im 
avoidable often due* however to atteihpts to give noutitoh^t 
to a patient m an insenMble state with the wspit that sotne of 
the fluid enters the bronchial tubes iWhen* e|the# ffee rtfte 
jective coughing is not or ts W’tte 
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bowels and bladder is most important A purge at tne onset of 
paralysis is indicated when the pulse is full and of high tension 
and the regular action of the bowels is necessary in all conditions 
Retention of urine should be carefully avoided if necessary by 
the passing of a catheter but too much emphasis cannot be laid 
upon the importance of adopting aseptic precautions to avoid 
infection of the bladder Daily inspection of the back should be 
made of all paralysed patients and precautions taken to keep 
the skin of all parts erposed to pressure clean the back should 
be laved with eau de Cologne or spirit to harden the skin Any 
sign of a red spot on the back or buttock of the paral>sed side 
should be a warning note of the possibility of a bedsore zinc 
powder or ointment should be applied and the effect of pressure 
on the part be remo\ed if possible by chano-e of postuie and by 
the use of a water bed It is important to cover all warm bottles 
with flannel for owing to msens bihty large blisters which heal 
with difficulty may result In cases of paraplegia the leo^s should 
be covered with warm woollen hand knitted stockings and a 
cradle employed to protect the feet from the continuous weight 
of the bed clothes a fruitful source of foot drop 

As soon as the acute symptoms have passed off passive move 
ment and massage may be employed with advantage in some 
cases electrical treatment is indicated but as a rule especially in 
children electrical treatment offers the disadvantage of being 
painful and not accomplishing more than can be effected by 
massage and passive movements When the passive movements 
are being made the patient should be instructed by the operator 
to will the movement which he is performing and thus try to 
re establish the connection of the brain with the muscles through 
the point of interruption or by a new path if that is not possible 

(F W Mo ) 

For bibliography see Thomas L Houlton General Paralysis 
{Archives of Neurology and Psychiatry) 1927 

PARAMARIBO, the capital of Dutch Guiana or Surinam 
(^^0 Guiana) in 5 44 30 N 55 12 54 W om from the 
sea on the right bank of the Surinam here a tidal nver nearly 
a mile broad and 18 ft deep Pop (igso) 5 o 294 Built on a 
plateau about 16 ft abo\e low water level Paramanbo is well 
drained clean and in general healthy The straight canals the 
broad tree planted streets the spacious squares and the solid 
public buildings recall Holland 

The Indian village of Paramaribo became the site of a French 
settlement probably in 1640 and m 1650 it was made the capital 
of the colony by Lord Willou hby of Parham The town was 
partly burned down in 1821 and again in 183 

PARAMECIUM (often misspelt Paramaecium Paramoe 
cium) the slipper animalcule a genus of aspirotrochous ciliate 
Infusoria (gv) characterized by its slipper like shape common in 
infusions especially when they contain a little animal matter It 
has two dorsal contractile vacuoles each receiving the mouths of 
five radiating canals from the inner layer of the ectosarc and a 
large ovid meganucleus and one or two micronuclei From its 
abundance the ease with which it can be cultivated and observed 
its simple structure and large size ) it is frequently select 

ed for elementary study and demonstration as well as for research 
P bursana is green owing to the presence of symbiotic algae 

PARANA, a State of southern Brazil on the Atlantic coast 
with the Parana river a its western boundary line Area 77 160 
sqm pop (1930) 974 273 It includes two issimilar regions — 
narrow coastal zone thickly wooded swampy and semi trop 
ical and a plateau (2 500 to 3 000 ft ) whose precipitous 
deeply eroded eastern^ escarpments are known as the Serra do 
Mar or Serra do Cubatao The southern part of the State is 
densely forested and has large tracts of Paraguay tea {Ile% para 
guayensfs) known in Brazil as herm mate or matte The plateau 
slopes westward to the Parana river is well watered and mod 
erately fertile and has a remarkably umform climate of a mild 
temperate character The jarger nvers of the State comprise the 
Parampanema and its tributaries the Cmza and Tibagjr the 
Imhy Piqmry Jejuy guassu and the Iguassu with its principal 
tnbhtary Negro f Twenty miles above the mouth of the 

the Iguasst falls ^215 ft high The plateau is tindtf 
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lating and the greater part is adapted to agriculture and pastoral 
purposes There are two railway systems in the State — the 
Paranagua to Curityba (69 m ) with an extension to Ponta 
Grossa (118 m ) and branches to Rio Negro (55 m ) Porto 
Amazonas (6 m) and Antonina (10 m ) and the Sao Paulo and 
Rio Grande which crosses the State from north east to south 
west from Porto Uniao da Victoria on the Iguassu to a junction 
with the Sorocabana line of Sao Paulo at Harare The upper 
Parana is navigable between the Guayra or Sete Quedas and the 
Urubu punga Falls The chief export of Parana is Paraguay tea 
There is a large foreign element in the population owing to 
immigrant colonies on the uplands and progress has been made m 
small farming Besides the capital which is Cuntyba the pnnci 
pal towns (with the population of their municipal districts for 
190) are Paianagua (18 998) Antonina at the head of the 
bay of Parana ua (10 105) Campo Largo 20 m W of Cuntyba 
(19 149) Castro north north west of the capital on the Sao 
Paulo and Rio Grande line (18 949) and Ponta Grossa (20 171) 
at the junction of the two railway systems of the State 
Parana was settled by gold prospectors from Sao Paulo and 
formed part of that captaincy and province down to 1853 when 
it was made an independent province The first missions of the 
Jesuits on the Parana were situated just above the Guayra Fails in 
this State and had reached a highly prosperous condition when 
the Indian slave hunters of Sao Paulo (called Mameiucos) com 
pelled them to leave their settlements and emigrate in mass to 
what IS now the Argentine territory of Misiones 

PARANA, a city and port of Argentina capita^ of the prov 
ince of Entre Rios and the see of a bishopric situated on the 
left bank of the Parana river 410 m by navigable channels (about 
40 m direct) NW of Buenos Aires Pop (1914) 36089 The 
city occupies a gently rolling site i o ft above the river and about 
m from its ri\erside port of Bajada Grande with which it is 
connected by railway tramway and hi<^hway It is classed as a 
seaport and ocean going vessels of not over 1 2 f t draught can 
ascend to Bajada There is also a daily ferry service across the 
river to Santa Fe (7 m distant) which is connected by railway 
with Rosario and Buenos Aires Parana is also the western ter 
minus of a provincial railway system which connects with Con 
cepcion and Concordia on the Uruguay nver and with other im 
portant towns of the province The mean annual temperature is 
about 66 F and the climate is bracing and healthful Its port of 
Bajada Grande on the river shore below the bluffs has the custom 
; house and a fine wharf for the accommodation of the Entre Rios 
j railway and river craft Parani was founded in 1730 by colonists 
from Santa Fe and was at first known as Bajada It was made the 
capital of the province by Gen Mansilla in 1821 but m 1861 Gen 
Urquiza restored the seat of government to Concepcion where it 
remained until 1882 when Parana again became the capital 
Parana was also the capital of the Argentine from 1852 to 1861 
PARANAGUA, a seaport of the State of Parana Brazil on 
the southern shore of the Bay of Paranagua about 9 m from the 
bar of the mam channel Pop of the municipality (1920) 18 998 
Paranagua is the principal port of the State and is a port of call 
for steamers in the coastwise trade It is the coastal terminus of 
a railway running to Curityba the capital (69 m ) with an exten 
Sion to the line that cornects Sao Paulo with Uruguay and a 
branch to Antonina lO’J m W of Paranagui Its exports consist 
chiefly of mate or Paraguay tea The town was founded in 1560 
The Bay of Paranagua opens into the Atlantic in lat 25 32 S 
through three channels and extends westward from the bar about 
19 miles It IS irregular in outline and comparatively shallow 
Light draught steamers can ascend to Antonina at the head of the 
bay The broad entrance to the bay which is the gateway to the 
State of Parana is nearly filled by the large Ilha do Mel (Honey 
island) an old fort commanding the only practicable channel 
PARANAQUE, a municipality (with 7 barrws or districts) 
of the province of Rizal Luzon Philippine Islands on Mamla 
bay about 8 m south of Manila F6p (1918) 22 X2i of whom 
16 8^1 were males (the peat dispanty between the sexes arising 
from the soldiers stationed at Camp Tomas Claudio) It has long 
b6en fafiiotis for its embroidery In iUha<l 4S manufacturing 
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establisliments with output valued at 205 800 pesos Of the seven 
schools five were public The language spoken is Tagalog 
PARANOIA, a chrome mental disease of which systematized 
delusions with or without hallucinations of the senses are the 
prominent characteristics The delusions may take the form of ! 
ideas of persecution or of grandeur and ambition The disease 
maj begin during adolescence but the great majority of the sub 
jects manifest no symptoms of the affection until full adult life 
The prominent and distinguishing symptom of paranoia is the 
delusion which is gradually organized out of a mass of original 
but erroneous beliefs or convictions until it forms an integral part 
of the ordinary mental processes of the subject and becomes fused 
with his personality This process is known as systematization 
It IS necessary to point out that there is undoubtedly what 
may be called a paranoiac mental constitution in which delusions 
may appear without becoming fixed or in which they may never 
appear The characteristics of this type of mind are credulity a 
tendency to mysticism and a certain aloofness from reality com 
bmed as the case may be with timidity and suspicion or with 
vanity and pride On such a soil given the necessary circum 
stances a systematized delusional insanity may develop 
The term paranoia appears to have been first applied by 
R von Krafft Ebing in 18/9 to all forms of systematized de 
lusional insanity The rapid development of clinical study has now 
resulted in the isolation of a comparatively small group of diseases 
to which the term is applied and the relegation of other groups 
resembling it to their proper categories 
Attempts have been made to base a differential diagnosis of 
paranoia upon the presence or absence of a morbid emotional 
element in the mmd of the subjects with the object of referring 
to the group only such cases as manifest a purely intellectual 
disorder of mmd Though m some cases of the disease the mental 
symptoms may at the time of observation be of a purely intel 
lectual nature the further back the history of any case is traced 
the greater is the evidence of the influence of preceding emotional 
disturbances m moulding the intellectual peculiarities Indeed it 
may be said that the fundamental emotions of vanity or pride and 
of fear or suspicion are the groundwork of the disease It is 
frequently ascertained that the patients have always been 
regarded as queer 

Paranoia is classified for clinical purposes according to the form 
of delusion which the patients exhibit Thus there are the Perse 
cutory the Litigious the Ambitious and the Amatory types 
I Persecutory Paranoia — This form is characterized by 
delusions of persecution with hallucinations of a painful and 
distressing character In predisposed persons there is often ob 
served an anomaly of character dating from early life The 
subjects are of a retiring disposition generally studious though 
not brilliant or successful workers They prefer solitude to the 
ociety of their fellows and are apt to be introspective self 
analytical or given to unusual modes of thought or literary 
pursuits Towards the commencement of the insanity the patients 
become gloomy preoccupied and irritable Suspicions regarding 
the attitude of others take possession of their minds and they 
ultimately come to suspect the conduct of their nearest relatives 
The conversations of friends are supposed by the patient to be 
interlarded with phrases which on examination he believes to 
contain hidden meanings and the newspapers appear to abound 
in veiled references to him A stray word a look a gesture a 
smile a cough a shrug of the shoulders on the part of a stranger 
are apt to be misinterpreted and brooded over The extraordinary 
prevalence of this imagined conspiracy may lead the patient to 
regard himself as a person of great importance and may result 
in the formation of delusions of ambition which may wholly 
supplant the persecutory insanity 
Hallucinations may begin to appear These in the great 
majority of instances are auditory and usually commence with 
indefinite noises m the ears, such as ringing sounds hissmg or 
i^histlmg Gradually they assume a more definite form until 
isolated words and ultimately formed sentences are distinctly 
heard A not uncommon form of verbal hallucination is formu 
la|ad m the complaml-of |;he patients that all their thoughts are 


read and proclaimed aloud Though some of the objects do not 
develop any other form of hallucination others suffer from hal 
lucmations of taste smell or touch The misinterpretation oi sub 
jective sensations m these sense organs leads to the formulation of 
delusions of poisoning or of being subjected to the influence of 
noxious gases or powders 

During the course of a disease so distressing m its symptoms 
the patient s suspicions as to the authors of his persecution vary 
much m mdefiniteness He often never fixes the direct blame upon 
any individual but refers to his persecutors as they or a 
society or some corporate body such as lawyers priests or 
freemasons It not infrequently happens that suspicions gradu 
ally converge upon some individual or that from an early stage 
of the disease the patient has fixed the origin of his trouble upon 
one or two persons When this takes place the matter is always 
serious from the point of view of physical danger to the inculpated 
person 

The persecutory type of the disease may persist for an mdefi 
nite period — even for o or 30 years — ^without any change except 
for the important fact that remissions m the intensity of the 
symptoms occur from time to time These remissions may be so 
marked as to give rise to the belief that the patient has recovered 
but in true paranoia this is hardly ever the case 

2 Ambitious Paranoia — After a long period of persecution 
a change m the symptoms may set in in some cases and the 
intensity of the hallucinations may become modified At the same 
time delusions of grandeur begin to appear at first faintly but 
gradually they increase in force until they ultimately supplant the 
delusions of persecution At the same time the hallucinations of 
a disagreeable nature fide away and are replaced b> auditory 
hallucinations conformable to the new delusions of grandeur 

The emotional basis of ambitious paranoia is pride and every 
phase of human vanity and aspiration is represented in the 
delusions of the patients There is moreover considerably less 
logical acumen displayed m the explanations of their beliefs by 
such patients than in the case of the subjects of persecution 
Many of them affect to be the descendants of historical person 
ages without any regard for accurate genealogical detni They 
have no compunction m disowning their natural parents or 
explaining that they have been changed m their cradles in order 
to account for the fact that they are of exalted or even of ro>al 
birth The sphere of religion affords an endless field for the am 
bitious paranoiacs and some of them may even aspire to Divine 
authonty 

A not uncommon form of paranoia combining both ambition 
and persecution is where the subject believes that he is a man 
of unbounded wealth or power of the rights to which he is 
however deprived by the machinations of his enemies They are 
often so troublesome threatening and persistent m their deter 
mmation to obtain redress for their imagined wrongs that they 
have to be forcibly detained m asylums in the public interest 

On the whole however the ambitious paranoiac is not trouble 
some but calm dignified self possessed and reserved on the sub 
ject of his delusions He is usually capable of reasoning as 
correctly and of performing work as efficiently as ordinary people 

3 Amatory Paranoia — ^A distinguishing feature of this form 
of paranoia is that the subjects are chivalrous and idealistic m 
their love Some of them believe that they have been mystically 
married to a person of the opposite sex usually m a prominent 
social position The fact that they may have never spoken to or 
perhaps ne\er seen the person m question is iramatenal The 
conviction that their love is reciprocated and the relationship 
understood by the other party is unshakeable and is usually based 
upon suppositions that to a normal mmd would appear either 
trivial or wholly unreal The object of affection if not mythical 
or of too exalted a position to be approached is not infrequently 
persecuted by the admirer who takes every opportunity of 
obtruding the evidences of an ardent adoration 

Closely allied if not identipal with*^ amatory paranoia is the 
form m which jealousy forms the basis of morbid suspicions 
I with or without definite delusions The subjects^ are extraor 
i dmanly assiduous m watching the objects of their jealousy 
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rheir conduct is fertile in producing domestic unhappiness and 
m the case of unmarried persons m creating complicated or deii 
cate situations 

4 Litigious Paranoia {paranoia querulans) — The chnical 
form of litigious paranoia presents uniform characteristic features 
which are recognized in every civihzed community It is impor 
tant to obser\e that the rights such people lay claim to or the 
wrongs they complain of may not necessarily be imaginary But 
whether imaginary or real the statement of their case is always 
made to rest upon some foundation of fact and is moreover 
presented if not with ability at any rate with forensic skill and 
plausibility As the litigants are persons of one idea and only 
capable of seeing one side of the case — their own — and as they 
are actuated by convictions which preclude feelings of delicacy or 
diffidence they ultimately succeed m obtaining a hearing in a 
court of law under circumstances which would have discouraged 
any normal individual Neither the loss of the case nor the pay 
ment of heavy expenses has any effect in disheartening the litigant 
who carries his suit from court to court until the methods of legal 
appeal are exhausted After dissipating his means and perhaps 
those of his family and finding himself unable to continue to hti 
gate to the same advantage as formerly delusions of persecution 
begin to establish themselves He accuses the judges of cor 
ruption the lawyers of being in the pay of his enemies and im 
agmes a conspiracy to prevent him from obtaining justice 

Paranoia is generally a hopeless affection from the point of 
view of recovery From what has been stated regarding its 
genesis and slow development it is apparent that no form of 
ordinary medical treatment can be of the least avail m modifying 
Its symptoms The best that can be done in the interests of 
the patients is to place them in surroundings where they can be 
shielded from influences which aggravate their delusions and to 
make their lot as pleasant and as easy to endure as possible 

As has been frequently stated the subjects of most forms of 
paranoia are liable to commit crime usually of violence which 
may lead to their being tried for assault or murder The question 
of their responsibihty before the law is therefore one of the first 
importance {see also Insanity Law) The famous case of 
McNaghten tried in 1843 for the murder of Drummond private 
secretary to Sir Robert Peel is m this connection highly impor 
tant for McNaghten was a typical paranoiac and his case formed 
the basis of the famous deliverance of the judges in the House of 
Lords m the same year on the general question of criminal re 
sponsibility m insanity in which it was held that such an offender 
might be regarded as sane save on one subject and should there 
fore be held accountable for his acts — a conclusion quite at 
variance with that of modem medical science 

The true paranoiac is a person of an anomalous mental consti 
tution apart from his insanity although he may to outward 
appearances be able on occasion to converse or to act rationally 
the moment he is dominated by his delusions he becomes not 
partially but wholly insane when in addition his mind is dis 
tracted by ideas of persecution or hallucinations or both he 
becomes potentially capable of committing crime not because 
of any inherent vicious propensity but in virtue of his insanity 
There is therefore no middle course in respect to the cnmmal 
responsibility of paranoiacs they are all insane wholly not par 
tially and should only be dealt with as persons of unsound mind 

See Bianchi Textbook of Insanity (Eng trans 1906) Clouston 
Mental Diseases Krafft Ebing Textbook of Insanity (American 
trans 1904) Kraepelm Psychiatne (Leipzig 1899) Magnan Le 
Dehre chromque (Paris 1890) Stewart Paton Psychiatry (Philadel 
phia 1905) Percy Smith Paranoia in Journ of Mental Science 
p 607 (1904) O Rant Beitrage z Paranoiaforschung etc ver 
gletchende Analyse u forensischer Aushlick Ztschr f d ges Neurol u 
Psychiat no 558 bibl (1927) J Le\y Valensi La constitution 
paranoiague Progres m6d 42 549 (1927) Gem! Perrm Les para 
noiaques bibl (Pans 19 6) M Nathan Des idSes actuelles sur la 
paranoia Presse med 33 1653 bibl (1925) E Retif Remarks on the 
Psychology of Paranoia Inter Chn (ic 2 H) P Nayrac La dimence 
paranoiac bibl (Pans iq2^ E Kraepeter Mamc depressive Insan 
tty and Paranoia bibl (Edinburgh 1921) (J Mn) 

PARANXHELLA., an image in the parhehc circle situated 
from 90 to 140 of parhehc^ arc from the sun Sm also Halo 
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PARAPET, a dwarf wall or heavy railing around tht. 
a roof balcony terrace stairway etc either to prevent ti w 
behind it from fallm®' over or to shelter them from attack from 
the outside Thus battlements (g v) are merely one form of de 
fensive parapet arranged to allow those within to discharge missiles 
without exposmo' themselves In many cases roof and terrace par 
apets are only continuations of the wall below but in some in 

stances they are projected for 
ward beyond the face of the 
wall and earned upon brackets 
or a moulded cornice Parapets 
dunng the classic ages were 
often formed of large slabs of 
marbl^ pierced with holes 
forming a pattern of squares 
and diagonals an example still 
exists m the rums of the palace 
of Tiberius on the Palatine hill 
at Rome Parapets with fish 
scale patterns were also used 
and are indicated in extant wail 
paintings in Pompeii English 
late Gothic parapets frequently 
adopt the battlement form During the Renaissance the use of 
the balustrade largely superseded the parapet but in north Europe 
the transitional early Renaissance styles offer many examples of 
fantastically scrolled and pierced parapets 
PARASELENE or MOCK MOON, a bright spot on a lunar 
halo resembling the moon appeanng at the intersection of the 
inner halo and the parhehc circle See also Halo 
PARASITIC DISEASES It has long been recognized that 
various specific pathological conditions are due to the presence 
and action of parasites {see Parasitism) m the human body 
and during the last 50 years the part played m the causation of the 
so called infective diseases by various members of the schizo 
mycetes or fission fungi has been widely and thoroughly inves 
tigated During the past o years many diseases have been 
ascribed to filter passing viruses Below are given lists of the prin 
cipal morbid conditions ascribed to these two groups of causes 
A — Morbid conditions affecting man due to vegetable para 
sites Suppuration septicaemia infective endocarditis erysipelas 
gonorrhoea soft chancre nasal catarrh pneumonia acute rheuma 
tism (^) cholera typhoid fever paratyphoid fevers epidemic 
diarrhoea bacillary dysentery malta fever plague diphtheria 
tetanus anthrax influenza (>) tuberculosis glanders leprosy 
epidemic cerebro spinal meningitis dental canes tularaemia 
actinomycosis and other streptothricoses aspergillosis favus and 
other skin diseases whooping cough 

B — ^Morbid conditions affecting man due to filter passing 
viruses yellow fever rabies vaccinia variola dengue sandfly 
fever trachoma poliomyelitis measles (^) typhus fever trench 
fever mumps (^) herpes labialis influenza (^) common colds 
Discussion of the general relation of vegetable parasites to 
disease is contained m articles on Bacteria Immunity Vac 
CINE Therapy and of filter passing viruses in Filter Passing 
Viruses In this article the part played by protozoal and other 
animal causes of disease is considered 

MORBID CONDITIONS DDE TO ANIMAL PARASITES 

Introductory — Animal parasites are invertebrate animals 
which have abandoned their free range life and have taken up 
their abode m or upon the living bodies of other animals or plants 
Freedom has been exchanged for a more constant and usually 
richer supply of food and a greater measure of protection 
The term parasite connotes habitat rather than zoological 
grouping (see Parasitism Parasitology) Several of the mam 
subdivisions of the animal kingdom contain both free living and 
parasitic forms but with the specialised parasitic method of living 
certain physiological and morphological adaptations have often 
resulted which have rendered a free existence no longer possible 
All gradations exist from the raiders which are parasitic only 
momentarily for purposes of feeding^ m obligatory parasites 
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■whidi cannot now survive if separated from their host Many 
forms which as adults are obligatory parasites still have a free 
living larval phase in an invertebrate during the free larval devel 
opment The animal in which the adult stage of a parasite is at 
tamed is termed the definitive host That in which an immature 
or larval stage develops is called the intermediate host Some 
parasites have no free sta e or intermediate host Some have a 
free stage without intermediate host and others have two succes 
sive intermediate hosts through which they must pass before 
reaching adult ufe m the definitive host A knowledge of these 
de\ elopmental phases is obviously of great importance in preven 
tive medicine for the control of a disease in a community may be 
attained more readily by destroying the essential intermediate 
hosts than by stamping out the disease in the members of the 
community Climatic conditions limit the spread of parasites by 
acting upon the free hvmg stages e g hookworm development 
IS controlled by tempeiature and only occurs in warm climates 
The effect may be indirect by action upon the intermediate host 

The vast majority of internal parasites inhabit the alimentary 
canal or ducts leading thereto This indicates probably the origi 
nal as well as the present route of invasion of most parasites 
Oral infection is from food seldom from water But in a few 
staking cases infection enters not by the mouth but by penetrat 
ing the skin as in Bilharziasis (qv) In some instances penetration 
follows injection by some insect which has previously sucked up 
an earlier stage of larval development from another ammal 

Animal parasites belong either to the unicellular Protozoa or 
to the multicellular (metazoan) invertebrates Protozoan para 
sites can multiply in their definitive hosts and produce enormous 
numbers but m the metazoan parasites successive generations do 
not follov\r the attainment of sexual maturity in the definitive host 
Heie the piogeny (eggs or embryos) must leave the host body and 
undergo some part of their larval development outside or in an 
intermediate host before the infective stage is reached when the 
definitive host can again be parasitized As the majority of the 
Metazoa hve in the gut the eggs appear most frequently in the 
bowel di charges Microscopical examination of the stools has 
become therefore an important routine in the detection of infec 
tion with animal parasites Intestinal infections with protozoal 
foims can be diagnosed similarly from the passage of free or 
encysted stages of these oigamsms 

Animal parasites affect their hosts by absorbing nourishment 
by fcedmg upon the living tissues or cells by mechanical injury 
or obstruction and by the poisonous effect of their excietions and 
secretions Different species affect their hosts m varying degree | 
In some cases the effect is so slight that the parasite appears to | 
be almost a commensal Parasitism differs from commensahsm ^ 
in that the host does not benefit in turn from the presence of 
the parasite But it should be noted that it is not in the interests 
of a paiasite that great harm should result to the host from its 
presence A certain amount of tolerance te, of acquired im 
mumty develops in the host 

Within the definitive host the normal habitat of each parasite 
IS usually strictly limited to some special organ or tissue The 
malaria parasites for instance invade the red blood corpuscles 
The trypanosomes hve in the fluid of the blood Some species 
of fluke live in the gut others in the oile ducts (Plate fig lo) and 
others again m the lung (Plate fig ii) Adult tape worms almost 
without exception are inhabitants of the gut while in their lar 
val stages they infest the solid tissues of the body Round 
worms are mainly intestinal in habitat but some live in the tissues 
producing tumours others m the lymphatic and haemal systems 
while one of the largest invades the kidney (Plate fig 7 ) 

PARASITIC PROTOZOA 

The Protozoa (q^) are classified in four mam groups based on 
the method of locomotion adopted by the organism The first 
grotip Sarcpdina move by means of pseudopodia or extrusions 
of body wail towards and into which the remainder of the 
flows eg j 4moeba The second group the Flagellata which 
possess a more defimte body shape move by means of one or more 
I ^l«nder hkq organs^ whiqh^ by thm rapid move- 


ment drag the body through the surrounding medium eg 
Trypanosomes Thirdly the Cihata possess a fur like coating of 
short very fine out growths the ciha which by tneir rhythmical 
wave like motion propel the body The fourth ^roup the Sporo 
zoa form a heterogeneous group of organisms all of which are 
parasitic The adult stages possess no means of locomotion and 
they reproduce by spore formation In many of the Sporozoa 
the developmental forms ha\e some power of movement which 
may be effected by pseudopodia or by flagella indication that the 
loss of movement is due to the parasitic mode of life 

This form of classification is beset with many difficulties as 
for example that some of the Protozoa adopt different means of 
locomotion at different periods of their existence Owing to the 
diversity present m the group and m the pnmary divisions or 
classes numerous subdivisions have been formed within each class 
Protozoa of the Alimentary Canal — ^The patho emc Proto 
zoa inhabitmof the alimentary canal of man and other vertebrates 
include representatives of all four groups Of the Sarcodma 
Entamoeba htstolytica the causative organism of amoebic dys 
entery is the most important Infection is caused by the in 
gestion of faeces containing cysts of the amoeba These hatch 
and liberate the amoebae into the intestine where they penetrate 
the walls breaking down and consuming the tissue and cause 
ulcers Occasionally they may be carried in the blood stream 
to the brain or hver causing the formation of abscesses Some 
of the amoebae round up secrete a resistant wall and pass out of 
the body m the faeces ready if remgested to create a new mfec 
tion Entamoeba gingivahs is parasitic in the human mouth and 
has been associated with tonsilitis and pyorrhoea but is probably 
entirely harmless Cysts are not known but the mode of trans 
mission is probably contaminative 
Of the intestinal Flagellata only one species appears to be 
pathogenic Giardta tntesUnaUs frequently associated with diar 
rhoea is an eight flagellated organism which is also provided with 
a large sucker by which it clings to the intestinal epithelium It 
passes out of the body in the form of cysts and is transmitted 
by the contamination of food with faeces 
The only cihate patliogemc to man is BahnUdmm coh which 
like Entamoeba InstolyUca penetrates the walls of the intestine 
causing ulceration and giving rise to dysenteric conditions This 
form also produces cysts which are passed out of the mtcstme 
The most important sporozoan pa asites of the almienlary 
canal of vertebrates are the Cocci dia These foim a widely 
distnbuted group of parasites which attack almost all mammals 
and many of the lower vertebrates and invertebrates Most 

species cause denudation of the 
intestinal epithehum while a 
few invade the epithehum of 
the bile ducts causing func 
tional disturbance of the liver 
Only one species Isospom 
homtms is parasitic m man 
and this has a very limited dis 
tnbution and is not of great 
pathogenicity Emerm %wm% 
IS the cause of epidemics of red 
dysentery in cattle B faum 
and E arlmng% infect sheep 
and goats respectively Dogs 
and cats harbour other species 
of Emief la and the alhed genus Isospora Two species of Btmerm 
mfect the rabbit Poultry and game birds are also attacked 
The parasites are transmitted by resistant stages the oocysts 
These mature contain sporozoites which hatch out on enter 
mg the intestine and make their way into the epithehal cells or 
travel up the bile duct Within the cells they tnufliply rapidly by 
an asexual process producing merozoites At the same time sexual 
forms are developed the females after fertilization being pas^®d 
out of the body m the form o-f resiSlant oocysts Outside the 
body development proceeds resulting in the formation of sporo 
zoites withm the oocysts When this dev^qpment is 
oooysts are infective if ingested by a new host ^ 
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Frotozoa Inhabiting the Blood and Tissues — ^These are 
both numerous and important Only a fevv can be dealt with 
Malana — Plasmodium the causative organism of malaria 
{qv) IS represented by three species parasitic in man Se\eral 

other varieties are Imown to at 
tack other mammals The para 
sites live m the red blood cor 
puscles where they grow form a 
pigment and finally divide up 
into a number of small bodies 
which are liberated by the break 
mg down of the containino^ cor 
puscle These small bodies the 
merozoites then penetrate other 
blood corpuscles and a<^ain grow 
and divide thus repeating the 
asexual cycle indefinitely Since 
each cycle takes a definite time 
for its completion the pigment 
formed by the parasite is liber 
ated into the blood at regular in 
ter\als and by its toxic action 
fever is set up Some of the me 
rozoites develop into sexual 
forms which circulate m the bloodstieam without further devel 
opment until they are ingested by a female anopheline mosquito 
Fusion of the sexual elements takes place in the stomach of the 
mosquito and the resultant organism passes into the body cavity 
where it forms a cyst Within this cyst numerous small spore like 
bodies (sporozoites) develop These make their way into the sah 
vary glands of the mosquito and at the next feed are injected into 
the wound creating a fresh infection The three species of Plas 
modmm causing human malaria are distinguishable by microscopic 
examination in all their stages Further while P vivax and P 
falaparum complete the asexual cycle in 48 hours causing tertian 
fever te fevei recurnng every third day P malartae develops 
more slowly and produces quartan fever t e fever recurrmg 
every fourth day 

Trypanosomes and Sleeping Sickness — ^Trypanosomes the 
causative oro*anisms of sleeping sickness ) in man and similar 
diseases m cattle and game m Africa are flagellate parasites which 
inhabit chiefly the liquid portion of the blood They consist of an 
elongated flattened bmucleate body one edge of which forms an 
undulating membrane the outer margin of which is supported by 
a flagellum which either becomes free at the anterior end or 
terminates with the membrane 

The life cycle is passed partly m the mammalian host and 
partly m the gut of a blood sucking insect the transmitter In 
African sleeping sickness the trypanosome T gambtense or T 
hrucet is injected into the blood stream of the defimtive host 
where it multiphes with great rapidity by the bite of a tse tse fly 
Some of the trypanosomes eventually make their way into the cere 
bro spinal fluid where they produce the symptoms of the disease 
The ingested trypanosomes pass into the mid gut of the fly where 
multiplication takes place and the resulting flagellates the m 
fective forms pass forward into the salivary glands from which 
they are ejected at the next feed to recommence the cycle in 
the defimtive host Other species of African trypanosomes differ 
slightly in their life cycle and mode of transmission 
Chagas s disease prevalent among children m South America 
IS transmitted by certain bugs the faeces of which are infective 
when rubbed under the skin The trypanosomes multiply in the 
tissues of the body where non flagellate stages occur 
Letshmama Donovam and LeishmOma Tropica — Kdla azar a 
disease widely distnbuted an India China Russia Africa and 
the Mediterranean littoral is caused by a flagellate parasite 
Letshmama donovam which has recently been shown to be trans 
mitted by a species of sa^d fly The disease attacks chiefly chil 
dren and young adults and is caused by the parasites myadihg the 
cells constituting the walls of the Capillary blood ve!sB^ in the 
bone marroWi and glands qf the body The parasite M seen m 
thfe definitive host is a minutg rounded ndii bddy <m 



Fig 2 — PARASITE OF SLEEPING 
SICKNESS IN PERIPHERAL BLOOD 
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taming two nuclei which differ fiom one another in came 
being rod shaped the other rounded These bodies multipi> 
fission within the host cells which become packed with parasites 
The organisms then escape and en er other cells m which re 
production is continued Many find their way into the white blood 
corpuscles and circulate m the peripheral blood with which they 
are taken up bv bloodsuck ng insects In the sand fly they be 

come flagellated The body elon 
gates and a single long flagellum 
ansing from the neighbourhood 
of the rod shaped nucleus ex 
tends antenorly free of the bodv 
Within the intestine and phar 
ynx the^e flagellates reproduce 
by longitudinal fission and give 
rise to forms infective to 
man 

L tropica while being mor 
phologically identical with L don 
ovam produces an infection that 
IS limited to the skm and the 
mucosa of the nose throat and 
mouth where it produces ulcerat 
mg sores This parasite occurs m 
the New as well as the Old 
W orld It also is probably trans 
mitted by a species of sand fly 
Tke Spiro chaetes — The spirochaetes are microscopic organisms 
with slender threadlike spirally twisted bodies Mo%ement 
effected by wave like motions of the flexible body often accom 
panied by rotation Their inclusion among the Protozoa is of 
doubtful vahdity for although they exhibit some protozoal char 
acters they seem more closely allied to the Bactena 

Spirochaetes occur m the intestines and blood of man and most 



Fig 3 — PARASITE OF KALA AZAR 
IN SPLEEN SMEAR 


domestic ammals In the latter they are usually non pathogenic 
but m man when they invade the blood stream and internal 
organs they give nse to vanous diseases Treponema recurreniis 
— , the parasite of relapsing fever 



Fig 4 — PARASITE OF RELAPSING 
F£VER IN PERIPHERAL BLOOD 


other small mammals is due 
which occurs m the mouths of 


(g ) prevalent in Afnca Asia 
and America is transmitted by 
lice and ticks to the human blood 
stream Treponema palkdum the 
causative organism of s>philis 
{see Venereal Diseases) is a 
tissue parasite as also are the 
spirochaetes associated with yaws 
and acute infective jaundice 
The latter is thought to be trans 
mitted by water contaminated 
by the urine of naturally infected 
rats Rat bile fever a disease 
following the bite of rats or 
0 an organism Spmllum mnus 
hese animals 


PARASITIC METAZOA 


If we omit the insects which as occasional raiders for food act 
unwittingly as vectors of animal parasites {see Entomology 
Medical) and other arthropods which are more permanent para 
sites of the skin inducing irritation diseases such as pediculosis 
and scabies the chief metazoan parasites are those commonly 
termed parasitic worms It should be noted however that the 
term worm is used very loosely for a large vanety of animals 
which are, zoologically unrelated the blind worm or slow 
worm ^ glow worm round worm wire worm tape worm 
and earth worm ^ belong to different subdivisions of the aaimal 
kingdom The parasitic worms found m ammals belong either to 
the phylum Nemathelmmthes or to the phylum Platyhelminthes 
(iqv) 

Nemathelmia— The phylmn Nematlielima (temnd worms) 
contams tliree classes — (a) Nematoda (qv} (rotmd worms with 
i'lven devalioljed glifi?) (i) NematomoKpha (gv) (tmmd worois 
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With gilt which atrophies m the adult) and (i:) Acanthocephala 
iq V thorn headed round worms in which the gut is entirely 
absent) Of these the class Nematomorpha contains relati\ely un 
important forms which parasitise arthropods The Acanthocephala 
are mainly intestinal parasites of birds and fishes A few species 
infest mammals 

Nematodes and Disease — ^The class Nematoda is however by 
far the most important division of the Nemathelmia It contains 
many thousand species of which a considerable proportion are free 
living in the soil and decaying organic matter Specialized species 
are found m malt vinegar and paper hangers paste All these 
forms are of microscopic size Closely allied to them is a small 
group which is parasitic in many cultivated plants (Plate fig 4) 
e g potato tomato cloyer wheat oats tulip onion etc and 
cause considerable economic losses in Great Britain On the 
European continent the sugar beet is severely attacked while in 
the Tropics coffee bananas oranges rice and tobacco are fre 
quently infested by allied nemas or eel worms 

Nematodes occur m practically all vertebrate animals These 
round worms are usually of larger size than those found free 
living or in the cultivated plants and may attain a length of two 
to three feet eg Dracunculus medtnensts the Guinea worm 
(q v) The nematodes are unisexual t e there are separate males 
and females The eggs are simple and such yolk as may be present 
lb incorporated as globules m the protoplasm of the ovum Larval 
development 111 the \arious species is essentially the same and 
proceeds by a series of metamorphoses marked by ecdyses Some 
of these changes occur during the period of delay outside the body 
after the passage of the egg or embryo from the definitive host 
The remainder occur after reinfection In some cases the extra 
corporeal phase is undergone within the thick egg shell as m the 
round worms of dogs cats pigs and man Infection results from 
the swallowing of these embryonated e^^gs as contaminations of | 
food In numerous other cases however as m the large group ' 
of so called bursate nematodes (which include the hookworm 
of man and the rtd worms of horses) the egg shell is thm and the 
developing embryo emerges therefrom After a short period 
outside the body the hatched worm undergoes its further meta 
morphosis into the infecti\e stage as a microscopical form m the 
soil to re enter its host later by the mouth In a few instances re 
infection of the definitive host is accomplished by the penetration 
of the skin as m hookworm disease (qv) 

In a third group of nematodes viz those which live in the 
tissues of the Toody and are commonjy called filarial worms the 
embryos are discharged into the lymph or blood and are sucked 
up by biting insects In the bodies of these insects the same es 
stntiai metamorphosis takes place and the infection subsequently 
re enters another definitive host through insect bites 

In a fourth group larval development takes place in an inter 
mediate host eaten by the definitive host e g Tnchtnosts (qv) 
After gaming entry into the definitive host either by the mouth 
or through the skin the larval nematodes in some cases not in 
ill undergo strange migrations through the blood stream to reach 
their final habitat and during the course of these wanderings they 
may give rise to serious damage Heavy losses are incurred m 
young pigs as result of pneumonia set up by the migration through 
the lungs of the young stages of the common round worm Ascaris 
suiUa There is a similar migration on the part of young hook 
worms en route from the skin to the bowel but there is relatively 
less damage as the number passing at a time is usually small and 
the associated symptoms are merely a transient cough Similarly 
urticarial irritation is induced when large numbers of hookworm 
larvae penetrate the skm at the same time 

For detailed technical information concerning the morphology 
and classification of the parasitic nematodes reference should be 
made to the well illustrated volume by Warrington Yorke The 
Nematode Parasites of Vertebrates Mention can only be made 
here of a few forms which are associated with disease m man and 
the lower animals One of the most interesting of these is the 
pdarm bancrofu a delicate thread like worm which lives in the 
lymphatic vessels and is reputed to be the cause of a number of 
, &erent diseases m rran which have been grouped together under 
1 1 


the term filariasis (qv) Some of these diseases are due to the 
damage done by the worm to the lymphatic wall others are at 
tnbutable to secondary invasion of these dama ed lymphatics by 
streptococcic germs The young of this parasite appear in large 
numbers in the penpheral blood stream at night and disappear 
during the day time Manson showed that this rhythmic appear 
ance was associated with the habits of the intermediate host — a 
night biting mosquito — culecc fatigans m the thoracic muscles of 
which the essential larval development takes place An allied 
filarial worm Dtrofilana immitis inhabits the right side of the 
heart of the dog (Plate fig 8) This parasite is especially common 
m China but occurs also m Italy and South America and is spread 
by a mosquito In natives of West Africa worms frequently cause 
conjunctivitis They belong to the species Loa loa and are trans 
mitted from man to man by a day biting insect of the genus 
Chrysops In this case the young worms appear periodically in the 
blood but during the day only m strange compliance with the 
day biting habits of the insect vector Closely allied to the filarial 
worms are the nodule worms of the genus Onchocerca These 
worms produce tumours sometimes of the size of a walnut in the 
tendinous attachments of muscles Such tumours are common in 
man m certain parts of tropical Africa especially in the Congo 
The young of these worms congregate in the deeper layers of the 
skin whence they are sucked up by midges of the genus StmuUum 

The hookworms of man of which there are two species are 
relatively short nematodes measuring about half an inch m length 
They inhabit the small intestine usually the jejunum and attach 
themselves by means of teeth or cutting oral plates The bites of 
these worms result in a considerable loss of blood and when 
numerous worms are present anaemia may result It has been esti 
mated that 90% of the inhabitants m many tropical countries are 
infested by hookworm Many of these however show few symp 
toms of disease owing to an acquired tolerance Related to the 
hookworm is the gape worm of poultry Syngamus tracheahs lives 
as Its name indicates m the wind pipe It is a common cause of 
death in young chickens and pheasants partly through the obstruc 
tion of the air passage partly from the abstraction of blood upon 
which the worms feed Adult birds practically never harbour the 
worms Turkeys and starlings are frequently infected by this 
parasite without suffering to any extent It is suspected that they 
are the chief reservoirs of the infection 

Many different species of roundworms somewhit more dis 
tantly related to the hookworm live m the gut and lungs of sheep 
goats cattle and horses Many of these probably do little harm 
but the results of massive infection with several species show 
themselves m general loss of condition and of body weight and in 
increased susceptibihty to bacterial disease 

Platyhelmia — The Platyhelmia (or flat worms) contain three 
classes — (a) Turbeilana (g v) te planarians usually free 
living forms but a few species are parasitic in molluscs ( 5 ) 
Trematoda (qv) or flukes parasitic in or upon vertebrates and 
(c) Cestoda (tape worms qv) parasitic in vertebrates 
I The Platyhelmia are hermaphrodite are leaf like or pear 
shaped and in the case of the Cestoda tape like m outline 
Turbeilana are distinguished morphologically by the presence 0! 
numerous cilia on the surface of the body They probably pro 
vided the ancestor of the trematodes but are otherwise of htile 
interest m relation to animal parasites and disease A few para 
sitize molluscs The Trematoda and Cestoda are covered with a 
cuticular skin which may or may not be clothed with spines of 
similar material The Trematoda are distinguished morphologically 
from the Cestoda by the presence of a gut which ends blindly 
The Cestoda have derived from the Trematoda and may be re 
garded as a degenerate branch 

Trematoda and Disease — ^The trematodes generally inhabit the 
alimentary canal A few forms occur in the bile ducts and m some 
of the birds an occasional species has adapted itself to live in the 
conjunctival sac and the generative passages The highly spe 
ciahzed group of flukes to which the mlharzial worms belong five 
in the blood stream Other small groups inhabit the mouth lung 
and air passages The flukes give rise to composite^eggs contain 
ing within the sh^H masses of yolk^ells in addition to the cmim* 
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The vast majority of flukes including all those of medical im 
portance require for their larval development a mollusc as inter 
mediate host The egg when discharged from the definitive host 
usually takes several days or weeks m water to hatch A ciliated 
larva emerges which proceeds to its further development by at 
tackmjj a specific mollusc Within this mollusc larval develop 
ment proceeds By asexual multiplication lar e numbers of infec 
tive larvae technically called cercariae are produced These 
cercariae are discharged from the mollusc into water whence they 
reach the definitive host either (a) by direct penetration of the 
sLm as m the case of Btlhar za (b) by encystment on plants 
which are edible as m the case of the liver fluke of the sheep or 
(c) by penetration and subsequent ency tment in edible fishes in 
crabs or m mosquito or other insect larvae or in other molluscs 

For a discussion of the intricacies of trematode morphology and 
classification the reader should refer to the recent monograph by 
Poche Das System der Platoden and to the somewhat earher writ 
mgs of Looss and Odhner Of greatest economic importance is 
Fasctola hepattca which infects the bile ducts of sheep cattle 
horses and rabbits The presence of these parasites causes marked 
thickening of the walls of the bile ducts and subsequent hepatic 
insufficiency In tropical countries the lining of the intestinal wall 
of sheep cattle horses and elephants is frequently eroded by vast 
numbers of clinmng amphistome flukes A third group calhng 
for specific reference here is that of the schistosomes or bilharzia 
worms {see Bilharziasis) Unlike most flukes these are unisexual 
and hve m the portal system The eggs are laid by the female m 
Its finer ramifications on the walls of the lower bowel and bladder 
through which they ultimately work their way to be discharged m 
faeces and urine Btlhar ta various species of which parasitize 
man dog sheep cattle goats and camels develop like other 
flukes in moliuscan intermediary hosts The infective young or 
cercariae invade man and other definitive hosts by piercing the 
skin Prev entive measures against fluke diseases are of two kinds 
{a) the adult flukes m the definitive hosts and the mollusc car 
Tiers of the larval stages can be destroyed by appropriate chemi 
cals (6) Infection can be avoided by the heat stenhzation of food 
containing encysted forms and by avoidance of exposure of the 
skin to infected water 

Tapeworms and Disease — ^Tapeworms infest all classes of 
vertebrates but the number occurring in reptiles and amphibians 
IS relatively low Excellent monographs on the cestodes of mam 
mals have recently been published by Meggitt and Jean Baer and 
on cestodes of birds by Fuhrmann and Ransom SouthweE and 
Linton have given special attention to the parasites of fishes 

Adult tapeworms normally inhabit the bowel In sheep how 
ever there is a species which lives m the bile ducts Considering 
their size these parasites produce relatively little serious harm 
Their presence causes considerable local irritation and diarrhoea 
Large numbers may produce obstruction and intussusception {see 
Intestinal Obstruction) in young animals Owing to the 
amount of the nourishment they absorb their presence is asso 
ciated with abnormal appetite on the part of the host 

Perhaps the most widespread and dangerous form is the small 
Taema echinococcus only a quarter of an inch long which lives 
as an adult parasite in the small intestine of the dog Its im 
portance lies m the dangerous character of its larval development 
This may occur m a very large number of mammals including 
man sheep and cattle The eggs are passed in the dog s faeces 
When swallowed by the intermediate host they grow into cysts 
varying m size from a tangenne to a footbaE Within these cysts 
thousands of infective forms develop When eaten by a dog these 
infective young attain sexual maturity Echmococcal cysts usu 
ally develop in the liver lung or spleen and cause considerable 
pressure atrophy of the tissues Escape of fluid from ruptured 
cysts causes severe shock Twq other tapeworms of interest are 
Taema solmm and T sa^mtai The larva of the former develops 
as a cyst m the muscles of the pig while that of the latter similarly 
develops m cattle A search ibr these cysts is one of the objects 
of meat inspection and rabbits frequently harbour cysts 

which ni the dog One of these occurs 

m the bmm prodhnw ^ lu sheep see Plate 


flg 9 Cattle sheep horses and rabbits frequently harb^u 
adult intestinal cestodes belonging to the family Anoplocephalujj^ 
Although of economic importance no information is available 
cermng their hfe history and intermediate hosts In towns 
and cats are quite frequently heavily infest ed with tapeworm^ ^ 
relatively small size which are made up of kmil shaped segmeh? 
and belong to the genus DipyUdtum The Ece and fleas 
infest these animals are their intermediate hosts A peculiar ^ 
of hfe history is that seen m the minute By^^^olepts nana ^ 
of the commonest tapeworms m the United States Man appear^ 
to act as intermediate as well as definitive this parasu ^ 

Larval development takes place in the wall oi the small intesti^ 
in which the adult subsequently hves ® 

The cestodes so far described belong to the division Cydo 
phyllidea and are characteristically armed with four round suckers 
for purposes of attachment The other main subdivision is named 
the Pseudo phyllidea In this group the typical round suckers are 
replaced by two elongated slits The most important member of 
this small group is Dtbothnocephalus latus a parasite of man in 
Finland Sweden Latvia and Switzerland It also occurs m other 
countnes where lake fish form a staple article of diet Infection 
IS acquired from infected fish of the family Salnaonidae perch 
pike etc These intermediate hosts acquire their infection from 
minute fresh water Crustacea belonging to the family Cydopidae 
which m turn have swallowed and been infected by the swiinming 
larva which hatches from the eggs passed by infected man por 
many years an anaemia resembling pernicious anaemia has been 
attributed to infection with D latus but recent studies have failed 
to bring evidence m support of these earlier chmcai deductions 
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PARASITISM, a one sided nutritive relatior^ between two 
organisms of different kinds a relation which is or less m 

jurious yet not usually fatal to the host a reiatioj^ moreover 
that relieves the parasite from most of the activity strusrele 
which is usually associated with procuring food 
to favour or induce some degree of simplification degeneracy 
The parasitism may be {a) between one animal amfl another e J 
between tapeworm and dog or (6) between an annual 
a plant as parasite e g the salmon infested with ^ Saprokgma 
fungus or {c) between one plant and another e g dodder on 
clover or {d) between a plant as host ana an aiuraal parasitf^ 
e g , the ears of wheat infested by a minute thread%pj.jjj Tyhn 
ckus tntici which causes ear cockles or (^) m rair^ cases e sf 
Bonellta the male is a parasite of the female ® 

Variety of Parasitic Relations — ^Parasitism 
forms and occurs m many degrees so that hard and f definition 
is impossible An organism may be parasitic during period nf 
life and independent at other times thus the larval of hook 
worm hve m the soil the adult stage is reached in map ^ intestine 
or again the young forms of the horsehair worms {Gordius) 
occur in insects whence the adults emerge into the xrater The 
parasitism of the strange eopepod cmstaoean hrm- 
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chahs common on the gills of the haddock is confined to the 
female and does not begin until after pairing has taken place 
In two or three angler fishes the male is a parasi e of the fema e 
The parasite may be externally associated with the host like 
mange mites on dogs but this ectoparasitism has also its grades 
vaivme with the extent to which the host is punctured or 
penetrLd by the parasite Thus the 

rhynchocephahd crustacean SoccMlm pro 

tiudes visibly on tlio ventral surface of tne 

parasitized crab but its root like absorp 
tive processes penetrate through and 
through its host and the bean like adult 
stage IS actually a burrowing endoparasite 
that has come to bulg^ out like a hernia 
The larval sta^e of Saccuhna is a free 
swimming nauplius It might seem an easy 
matter to distinguish between outside and 
inside but when the ectoparasite is seden 
tarih fixed to the si m and absorbs food by 
an intruded porUon of its body it becomes 
difficult to determine as in some of the 
sedentary plant mites how far in it must 
go before becoming an endopaiasite It is 
no easy matter to decide whether small am 
mals such as mites that wander about on 
the surface of an animal s body are to be 
regarded as parasites Some are only scav 
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engers others draw blood others deposit tobium) 
eggs m their host On the whole the dis Jh male s carry g th 
tmction between ectoparasites and endo ® 
parasites is convenient 

DtsUn^mshed from Epiphytic and Eptzoic Relations —SaxsL&it 
ism must be distinguished from epiphytic or epizoic relations An 
epiphytic plant grows on another plant without deriving any 
nourishment from it as in the case of orchids perched on trees 
Similarly microscopic green Algae live on the surface of the 
coarse hairs of the Biazihan tree sloths and many a seashore 
crab carries a garden of seaweeds on its back But if the crab 
such as Hyas araneus has itself implanted these Algae and if 
there is evidence that the crustacean is usefully masked while 
the plant is benefited by being carried about then the relation 
passes into a mutually beneficial external partnership 

An epizoic animal may hve attached to another animal with 
out deriving any nourishment from it as a bunch of barnacles 
to the flattened tail of a sea snake or as a tunicate a false 
oyster (Anomia) a serpuhd worm a polyzoon colony and a 
sponge may all be found together on the shell of a whelk But if 
the sponge (e g Subentes) should mask a hermitcrab ensconced 
in an empty periwinkle shell and should be benefited by its asso 
ciation with the vigorously active animal then the epizoic rela 
tion becomes a commensalism Various marme ammals such as 
hydroids and even sea anemones hve attached to large laminanan 
sraweeds but without any nutritive relation 
jytstmgmsked from Shelter assoaaiions — While the contrast 
between a parasitic relation and an epizoic or epiphytic one is 
in most cases clear there may be some difficulty with what are 
pgllpH shelter associations ’ Thus the little pea crab Pinnotheres 
<bimtn is often found ofi Enghsh coasts sheltering in the mantle 
cavity of the Norway cockle and other members of the pmno 
thend family occur m other bivalve molluscs as well as m worm 
tubes and corals A small bivalve is commonly embedded m the 
cellulose tumc of ascidians The slender fish called Fterasfer 
insinuates itself tail foremost mto the end of the food canal of 


not feed A SDider may frequent a particular flower another 
not feed ^ spme y Many ants live in hollow stems 

return they a j og ^ pful m wardm^^ off the attacks 

perhaps msufificient evntence as u 

of lea C’^tting^XrsC fte plants they frequent The moist 
mites hve in f epiphytic bromeliads of tropical 

forests atiora sneix-c lelations aie sometimes so subtle 

ffi?fim dasmficatmn becomes as might be expected almost im 
that fim entific pedantry that seeks to put every 

Sfo^ iSei rS^tion into a separate pigeon hole There are also 
grade o associations between plant and plant 

epiph^jc sMter «f •>>» 

rc^ partVfT. ^ .»<i « th. hv.„„t s 

mensa^ if different kinds ectoparesitism is 

Ship between two ™ ffied From symbiosis if defined as a 
iSSny benScml Eternal partnership between two organisms 
TffiSLt Ss endoparasitism is distinguished by bang one 
It IS Sways more or less prejudicial to the host As the 
Sided It IS ai ^ historically justihed and are very 

SnSS m St’' seems^ undesirable to use symbiosis loosely for 
StanSte living together of two kinds of organisms and then to 
the mtimate iimno s commensalism is has been 

subdivide it “t p mutually beneficial nutri 

SrrS e ff cLer end .te tnWe f.».., 

bacte?u IS cSfed reciprocal parasitism and commensalism 
° to d^rlnde those cases of symbiosis in which two or 

IS used to incl toeether with possible benefit to some oi all 

mSS mTnry ?o none The neeg. adopted 
m Sis SSe IS to distinguish endoparasitism from sjmbiosis and 
ectoparasitism from commensalism and to recognize other link 
ac. <;nrh the epiphytic and epizoic habits 
But eSSasis nSist also be laid on the fact that parasitism 
IS aSutSSaSon and there may be utility in following the 

LaSs referred to m distinguishing among plants (o) the mde 
botanists reier morgamc 

™Ts andtS the dependent heterophytes whose esstence 
EiSs upon antecedent or coexistent organic forms because 
tw derivrat least a part of their food from organic sources 
Sse^ heterophytes are then divided mto saprophytes which 
nS food from dead organic matter and parasites which obtain 
?S or food from living organisms On this classifica 

tion of nutritive habits a special comer would need to found 
frc“orL plants which obtain their food partly from m 
nrLnm sources and partly from the animals they capture Among 
bactena and other plants that live in the alimentary tract of 
oT.ima1s It IS sometimes difficult to draw a clear line between 
^?e tLt hve on non living matenal and those that attack living 
tissue But all biologists are agreed that a partite is in a rela 
tion of more or less nutntive dependence on its host 

Stricter Deflnitioii of Parasitism —The biological concept 
of narasitism has been blurred by uncritical usage men an 
ani IS found to be infested externally or intem^y by other 
which axe habitually present and are not foimd living 
rndromdently and when there is some degree of dependence be 
S2i the infesting animal and the other the term parasitism has 
been uSd without hesitation Yet it seems of httle value to apply 


S—bers (eg SticM ^^alves and 1 been meo„ 

starfishes When the holothtinan is placed in water wUh ® and there for blood (2) a tick firmly fixed 

fasuffiment aeration, Fkrasf^ ^rh^ts mouth parts de^y insferted in the dermis (3) a foUide 

tgkm gwlps of anr A small fish with re^l^dent j}emode» with the whole WQKQ hto 

Iwes mside a large sea anemone hiding itself deeply and only the head. en% showang (4) Isnwl nurtet 

m ItJ does not seem t0 TtcmMimm btiifo'wmgm the (s) the larval, 

) ^aaesp.oi»& It is said to die when dissociated from hs „ B^harm « flbe act df burwiteig the SBprtoe 

dy 8d!taei«i»ctse4n(il s|i#©r » |3»l»hts tai whidh they d« 1 af sjon ft® (6^ th® iMp »agpt;s 0 # ®* 
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warble fiy which have come to he passively under the skin rest There are no parasitic sponges Among Coelentera there are 
mg after a prolonged internal journey and awaiting subsequent but a few instances thus the polyp Polypodtum hydnforme 
pupation m the soil (/) the full grown female Guinea worm occurs on the ova of the sterlet Acipenser ruthenus the 
lying in a long coil beneath the skin and pressing upon it until medusoid Cumna {Cunoctantha) parasitica is found in close 
a sore is formed These are instances of the variety of habit seen association with another medusoid Geryoma pi oboscidalis and 
amono* parasites near the surface of another animal Cumna octonaria in the bell of Turntopsis The Mesozoa (di 

Similarly for endoparasites there is great diversity Many cyemids and orthonectids) are all parasitic 
infusorians and nematodes live m the large in estme on putrefy Among plathelminths a few turbellarians are pirasitic {Graf 
mg undigested food material they can hardly be called svmbionts filla in marine molluscs Anoplodtum in or on holothurians) the 
except in special cases but they do little harm Tapeworms have trematodes are all either ectoparasites or endoparasites the 
their heads attached to the 'wall of the intestine but this has no temnocephalids hang on to freshwater crayfish crabs turtles 
nutritive significance for it is the whole long surface of the body etc but do not feed on their hosts the series has its bathos in 
that absorbs the digested food of the host Here is a passive mode the cestodes which are all endoparasitic both in their larval 
of life almost quite away from the struggle for existence and (bladder worm) and adult (tapeworm) stages All the nener 
here also is unmistakable de<^eneration Another grade is illus teans are free living unless two or three found on crustaceans 
trated by many parasites which depend not on the food of their can be called parasites The aberrant Malacobdella found m the 
host but on the living tissues and here again a distinction may bivalve Cypnna islandtca does not seem to do more than capture 
be drawn between those like growing bladder worms and Saccuhm inswept organisms 

that absorb lymph or other fluids from the surroundm«- tissue and Numerous nematodes are parasitic others saprophytic but it 
those like larval ichneumon flies that directly devour the living is difficult to draw the line Most of the parasites live in the ah 
tissues of their hosts The formidable hookworm sucks blood mentary canal and find nourishment m the half digested food or 
from the intestinal wall the hver fluke feeds on the blood of the in the putrefying undigested residue Many of them are most 
sheep s liver but the malaria organisms and many others live m accurately regarded as internal saprophytes and are active agile 
the blood stream itself destroying the red blood corpuscles Not animals It is otherwise with the hookworm which sucks blood 
a few cases besides rhizocephalid cru&taceans are known where the from the wall of the food canal or the gapes wo m which does 
parasite castrates its host The concept of parasitism would be the same in the windpipe of chickens Distantly allied to nema 
clearer if there were excluded from it all cases where the infesting todes are the Acanthocephala e g EcJnnorhynchus thorough 
organism lives an energetic predatory life going parasites without mouth or food canal They are digemc 

From a broad biological outlook parasitism is a negative reaction passing from arthropod to vertebrate thus Echmorkynchus gtgas 
to the struggle for existence and always implies the discovery of the pig has its larva m the grubs of cockchafers and the like 
and adoption of a mode of life that is nearer the line of least Parasitism is very rare among chaetopods but the mouthless 
resistance On this view the most diagnostic feature in paiasitism pio*my males of Bonelha and Eamingta live within the females 
IS some retreat from strenuous struggle and independent en The interesting discodrilids are found on freshwater crustaceans 
deavour To some extent to put it more metaphorically the — Branchtobdella on the gills of Astacus fluvmtths and the 
swimmer becomes a drifter Thus the larvae of an ichneumon American Bdellodnlus on Cambarus These ^wo types seem to 
fly which are hatched out within a caterpillar and proceed to be genmne Ohgochaeta but they are without setae and possessed 
devour it from within are hardly less predatory than the lion of suckers and chitmous jaw plates In other words there is a 
which devours the antelope frorb without The larvae have none shght convergence towards leeches m adaptation to a somewhat 
of the degenerative stigmata of thoroughgoing parasites Simi similar mode of life Leeches (Hirudmea) themselves should be 
larly while many of the pro ozoon parasites are sluggish through regarded as predatory not as parasitic The small Myzostomana 

out a great part of their life — , eg Myzostoma which form galls on conoids are perhaps off 

many remaining for a long time shoots from primitive annelids degraded m relation to the para 

within the same cell it is more mode of hfe A few rotifers e g Albertia are parasitic in 

difficult to apply the term para freshwater oligochaets Setson occurs on the primitive 

site to such organisms as the \ marme crustacean called Nebalia Discopus attaches itself to 

exceedingly active trypanosomes 1 4 I I 1 Synapta and CalMtna parasttzca to the limbs of the freshwater 

that cause sleeping sickness and K f # 4 I crustaceans Gammarus and Asellm 

allied diseases They have their kii There are no parasitic echinoderms The habit is common 

quiescent phases but much of h among the lower crustaceans especially among copepods many 

their hfe is spent in charging fe f I Wi of which are called fish hce e g Caligus and Lernaea Many 
about among the blood corpus p W | grades occur for the association may be temporary or permanent 

cles at a high velocity Many of (except in the early larval stages) and is often confined to the 

the protozoa ate much simpli ^ females On the other hand the male may be reduced in size and 

fled cells but not the flagellate ^ a parasite on the female as in Chondracanthus Allied to the 

trypanosomes li-'W barnacles (Cirripedia) are the peculiar Rhizocephala eg Sac 

And again as regards ectopara ^ ctdtna which occurs protruding from the ventral surface of the 

sites IS not the definition blurred tail of crabs It starts life as a free swimming nauplius it de 

by including such types as the velops into a cypnd larva and fixes itself to a young crab at the 

flea? That it is more habitual Fig 2— male (M) ano female uncalcified membrane around the baSe of a large seta Its tissues 

than a leech m its bloodletting POnellia viridis an dedifferentiate and pass into the crab eventually as it approaches 

does not make it less of a preda worm matunty it protrudes on the abdomen The full grown sac con 

tory animal Its compressed body may be adaptive to escapmg sists mainly of hermaphrodite reproductive organs nounshed by 
capture as it moves swiftly among the hairs of a mammal s numerous absorbent root like processes which spread through all 
skin but It has no marks of degeneracy m its adult hfe It is the tissttes of the crab Saccuhm lives for about three years ar 
on an ecological level quite different from that occupied by such resting the crab s growth and causing deg^eration of the gonads 
types as mange mites In the case of male crabs the parasite so alters its host s con 

Classification of Parasitic Animals •— Protozoon parasites stitution that it changes its secondary sexual characters become 
are illustrated by the entire class of Sporozoa including the mg more or less female in appearance In short Saccuhm not 
malana orgamsm {Plasmoimm) by some rhizopods such as the only effects ‘parasitic castration ^ but partly reverses the 
Amoebae of man s mouth cavity and intestine and by some of the male There are a 4 nous related forms one of vrhich 
mfusonans sich as the mouthless ciliated multmudeate Opdtm Semtmmems occurs on a freshwater cmb Suarma lU the 
of the frog s rectum and predatory f orms^hke tiyiAmsomes Andamans Some of the true barnacles^ nofinally hermaphrodite 
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ia\e lj parasitic comMemeEtar\ irales eg Scalpellum 
)tllos ^ cjfchers eg S urn are umsexuai but the males are 
parasitic on the females Even among the higher 
rustaoens parasitic forms occasionally occur notably the epi 
and isopc*ds eg Bopyms and Entomscus •ythich infest other 
members of the class The youn forms are free living and male 
the adults are para itic and female but it seems that while all 



Fig 3 — TWO MALES OF ONE OF THE ANGLER FISHES (CERATIAS 
HOLBOELLI) ATTACHED CONTINUOUSLY TO THE FEMALES SKIN 3/4 
NATURAL SIZE 

emales pass throuo'h a male stage without gemtal ducts those 
nales that become functional never grow up into females Many 
picands cause parasitic castration of their hosts Some of them 
fford good instances of hyper parasitism or parasite upon para 
ite Thus a very common Mediterranean species Danalta 
urvata is parasitic on Saccuhna neglecta which in turn is 
larasitic on the spider crab InacJms mauretamcus Somewhat 
imiiar to the epicands are the cymothoids not nearly related 
hough also in the order Isopoda Thev infest the gill chambers 
nouth cavity and skin of various fishes 
True parasitism is no^ to be expected among the winged insects 
>ut many wingless types such as lice are paiasites and some 
ree living wmged insects like warble flies have parasitic larvae 
The blood sucking lice or Pediculidae constitute an order ecto 
larasitic on mammals They are marked by absence of wings 
mall head with simple eyes or none large abdomen and by the 
idaptation of the claws to clutch the hairs but it cannot be 
aid that hce are particularly degenerate They appear to us 
0 be not far removed from the predatory This is even more 
narked m the case of the bitmg lice or bird lice (Mallophaga) 
AThich occur on birds and a few mammals feeding not on blood 
lut on skin cells and fragments of feathers and hairs Some birds 
belter numerous species of Mallophaga thus the hen has nine 
3ut occasionally a particular species of bird louse is restricted to 
X particular species of bird Related species are often found on 
elated hosts This specificity is often to be noticed m parasites 
yet there are others such as the liver fluke that have many 
Afferent hosts But as to the Mallophaga there does not seem 
o be much of the parasite about them they are skin scavengers 
md the same may be said of fleas and of the sheep tick (Melo 
frkagus ovmus) a wingless fly It is different however with the 
larvae of hot flies and warble flies which illustrate temporary 
parasitism A cunously isolated case of alleged parasitism is 
Phtypsyllus^ castom a beetle found on beavers In many of the 
ichneumon flies and related types which lay eggs m caterpillars 
and the like the predatory larvae are themselves parasitized 
This h37per parasitism is sometimes carried far Thus the 
c$.terpillars of Eemerocampa leucosUgma which defoliate many 
rees in the north eiastem United States have 33 primary parasites 
1$ secondary parasites (perhaps 5) tertiary parasites and one 
of the$e (the chalcid ij^Ibfturns) may he in some cases not 

tertiary but cjuatemliyi • 


Among arachnids \anous degrees of parasitism are illustratea 
by mites and ticks some externally adherent others burrowing 
m the skin a few like the bee mite penetrating deeply Some 
times placed m the vicinity of arachnids are the vermiform 
penlastomids eg Ltnguatula found in the nasal cavities and 
frontal sinuses of carnnores crocodiles snakes and some other 
flesh eating animals Apart from a few gastropods such as Ento 
concha mirabths attached to blood vessels in Synapta there are no 
parasitic molluscs Nor are there any parasitic vertebrates except 
the pi<^my males of some ano^ler fishes 
A sur\ey of parasitic animals shows the widespread distnbu 
tion of this mode of life But it is of rare occurrence (a) among 
types that are sensitive to sta nancy thus there are no parasitic 
echinoderms (6) among types that breathe dry air thus endo 
parasitism is relatively uncommon among insects and (c) among 
types whose shape of body is markedly unsuitable 
Parasitic Plants — ^These will be dealt with separately and 
they are only referred to here to give greater completeness to the 
general bioio ical picture Plants may be parasitic in or on am 
mals a striking case being a rod like fructification of a fungus 
{Cordyccps') that grows out for several inches from the head end 
of a parasitized larva such as a caterpillar or a grub The com 
mon house fly is often seen dying from the rava es of a fun^^us 
Empusa muscae the spores forming a white powder around the 
moribund insect another species is from mans point of view 
very useful as a check on the multiplication of "reen flies 

4 n estimate of the number of parasitic animals that infest 
plants vanes according to the conception of parasitism The 
phytoptid gall mites which cause swellings on many plants have 
only two pairs of legs very simple mouth parts and a worm like 
body thus showing some marl s of the degeneration so often asso 
ciated with thoroughgom parasitism but it seems hardly justi 
fiiable to rank the numerous leaf miners and stem borers as para 
sites in the strict sense They have adopted an internal herbivorous 
mode of life Similarly it seems doubtful if a species of trypano 
some that lives m some spurges is really a parasite 

Of plants parasitic on plants there are multitudinous instances 
though not approaching the diversity illustrated by animals para 
sitic on animals At the one pole are parasitic moulds mildews and 
ru ts at the other pole the dodder on clover or the toothwort on 
hazel roots 

Very clear amono^ paiasitic plants is the contrast between 
partial and complete parasitism Thus the mistletoe is a partial 
parasite for it is usually believed to take nothing but water and 
salts from the tree on which it grows Its own green leaves are 
capable of normal photosynthesis Yet there is no hint of recipro 
city on its part as has been experimentally corroborated by de 
foliating the bearer In contrast to the mistletoe the leafless 
and chlorophyll less dodder is a familiar illustration of complete 
parasitism for it depends on its host not only for water and salts 
but for organic food in the form of carbohydrates and proteins 
Eyebright and yellow rattle are good instances of partial parasites 
for while they have green leaves and can absorb soil water they 
get on better if their roots come into organic continuity with the 
roots of neighbouring plants such as grasses The related cow 
wheat though green cannot survive without external aid In the 
Alpine To m belonging to the same family the whole first year 
IS spent as a complete parasite underground m the second year 
there rises a flowering shoot with yellow green leaves In broom 
rapes the parasitic dependence has gone still further for the seeds 
will not germinate unless they are m contact with a suitable host 
such as broom there is no chlorophyll and apart from the under 
ground absorbing system there is nothing left but flower stalk 
The extreme simplification of the vegetative system is seen in the 
Rafflestas where the whole vegetative body of the parasite may 
1 live inside the host plant reduced to a spreading weft of undif 
ferentiated filaments roots stem and leaf alike lost From this 
degenerate vegetative body none the^ess effectively adapted for 
absorption there burst forth strange and brilliant blossoms One 
of them R arnoldn of Sumatra is the largest of known flowers 
with the immense diameter of a yard « 

The vegetative body^ of Raffle^a may be reasonably called 
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degenerate but it must be asked following MacGregor Skene 
whether all the simpiiticabons of parasitic plants deserve this 
term and whether the simplifications are to be regarded as prim 
arily associated with the parasitism The beginning's of reduction 
eg in leaves and in amount of chlorophyll are often to be seen 
quite apart from parasitism Some reduction m assimilatory 
power or some other inferiority m competing with rivals in 
crowded conditions may prompt root parasitism or some other 
parasitic dependence And when the habit of parasitism or partial 
parasitism has begun it is natural to suppose that degenerative 
variations e g towards golden leaves or albinism would be 
better able to survive because of the abundant nourishment sup 
plied by the host 

Ongm of Parasitism — (a) Many animal parasites such as 
some of the nematodes may have begun as saprophytes Several 
flies that normally lay their eggs in putrefying animals may simi 
iariy utilize the abrased skin of one that is still living (5) Many 
animals are cryptozoic given to hiding themselves negatively 
heliotropic fond of narrow passages and this is another way in 
which parasitism may arise The commonplace is often over 
looked that the host is not to the parasite another organism but 
merely a convenient and attractive enMronment (c) But it is 
likely that parasitism often arose when the struggle for existence 
was extremely keen when even shghtly open doors were welcome 
As we have indicated the most characteristic feature in parasitism 
IS probably a kind of constitution more inclined to drift rather 
than to swim Just as some animals became cavernicolous others 
became parasitic (d) Crustacean parasites are particularly inter 
estmg because they afford many illustrations of parasitism re 
stricted to the females The parasitic habit arose in connection 
with the advantage of securing sheltered nooks for hberatmg the 
eggs or offspring (e) Where the sex dimorphism is very pro 
nounced as m Bonelha many copepods and two mid water angler 
hsh there would be an advantage to the males and to the species 
perhaps even to the females in the occurrence of parasitic males 
securing fertilization In the an^^lers alluded to which occur 
sparsely in thinly peopledl waters the female carries the minute 
male and all his nourishment is derived from an organic connec 
tion between his head and the blood vessels of some pait of her 
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skin (/) It IS possible that parasitism has in some cases evolved 
from shelter associations and from commensalism {see Sym 
B iosis) as we have mdfcated it is often difficult to draw the hue 
(g) Probably one parasitism has frequently ansen from another 
That IS the parasite of a freshwater crustacean may become 
adapted to become secorydanly parasitic in a freshwater fish 
which habitually feeds on the first host An elaboration of this 
extension of range comes about when different phases of hfe are 
restricted to mch. of the two hosts a common punctuation bemg 
that an asexual phase occurs jh the one host and a sexual phas^ 


in the other Leuckart who discussed the problem carefully came 
to the conclusion that the intermediate host now containing 
the young non reproductive phase was the o iginal host and that 
the secondary or definitive host has been added on Yet it is 
conceivable that m some cases the intermediate hosts of the im 
mature stages have been intercalated When there are two hosts 
there is usually though not invariably this relation between them 
that the intermediate host is part of the normal diet of the 
definitive host 

Damage Done to Host — It is usual to emphasize the fact that 
is usually not in the parasite s biological interest to destroy its 
host In many cases eg follicle mites m man or Mo?iocysUs in 
earthworms the parasite is small compared with its host and the 
damage done may be unimportant Yet a heavy infection with 
threadworms may be f £Ltal to a horse and if ichneumon grubs are 
re arded as parasites an interpretation here departed from they 
are obviously fatal to their caterpillar hosts Much depends on 
the numerical strength of the infection a few gall larvae each im 
prisoned in its gall may be regarded as trivial but a multiple 
infection of a currant bush with big bud mites may be fatal 
Then a distinction mu st be drawn between parasites that multiply 
m their host as nematode worms often do and those like tape 
worms that cannot increase in number within the same animal 
It may be that rapidly destructive parasites have been persistently 
eliminated m the course of evolution as would naturally happen 
if they destroyed their host before becoming themselves reproduc 
tive But the lar e fa ct to be emphasized is that m many cases a 
give and take relation is established between the parasite and the 
host such that the parasite does not get the upper hand and the 
host IS not too serious.ly prejudiced In the intestinal caeca of the 
grouse there are often thousands of invisible transparent nema 
todes {Tnchosirongyhs per g7aahs) whose early stages are found 
on the heather If the grouse is otherwise in good condition its 
nematodes seem to be unimportant but if the grouse be constitu 
tionally below par th«e parasites may multiply excessively (lo ooo 
m one bird) and fatally When parasites or quasi parasites prove 
quickly destructive it is usually when they find their way into a 
new host that has no natural countei actives to their influence This 
IS illustrated by bacteria when they find themselves m a new host 
which has not the wonted natural checks such as antibodies 
As to the nature of the damage done by parasites it may be 
enough to mention tie most outstanding effects — ^robbing then 
host of much half digested food absorbing much blood causing 
serious pressure on adjacent parts (the sturdie worm on the 
sheeps brain) perforating the intestinal wall (as large thread 
worms sometimes doj blockin®^ passages as bee mites {Acarapts 
woodt) HI the tracheae of bees affiicted with Isle of Wight dis 
ease More unusual is castration eg that of crabs infected by 
parasitic epicands or the formation of open sores by emerging 
guinea worms or tke production of cancerous growth in fishes 
and rats by the irritation of nematode worms {Gongylonema) 

It has been proved that some animal parasites are toxic {a) 
Thus the malaria organisms produce toxic substances in the red 
blood corpuscles aiad these are liberated when the corpuscles 
break up causing fever Sarcosporidia of sheep contain toxic sub 
stances which are fatal m very small quantities when injected into 
rabbits (b) When the big bladders of Taema echinococcus burst 
and the fluid escapes into the body cavities there is violent poison 
mg and the fluids of other bladderworms have been shown to 
be toxic (r) Adult tapeworms such as Dthothrio^ephalus latus 
are also toxic producing a haemolytic hpoid which is liberated 
when segments disintegrate and perhaps also as a secretion Thus 
the anaemia of human patients suffering from worms becomes 
more intelligible (d) Ascam produces m the routine of its 
metabolism volatile aldehydes and fatty acids hke valerianic and 
butyric If the woms die and disintegrate in the intestine the 
hberatiOn of these substances may produce toxic effects The 
poisoning observed in trichinosis is probably due to products of 
parasite s met abolism and of the muscle disintegration 
Adaptive Charactets of Aamial Pat asites — ^The assump 
bon of a parasitic mode of hfe is a hahitudmal reaction to the m 
tensity of the struggle for existence aid ■fthiie there is no dis^ 
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charge from that war intimate dependence on another oiganism 
for food and shelter implies to some extent a life of ease What 
adaptations are there to the parasitic mode of life^ 

(i) Many parasites have stiuctures that lessen the risk of 
dislodgment e g the adhesive suckers on the head of tape\\ orms 
the grippincr hooks of the hookworm the attaching hold fasts of 
parasitic copepods (2) Many parasites are specially adapted for 
the absoiption of food from the host A veiy simple adaptation is 
the great increase of absorptixe surface m tapeworms which may 
be many feet long In Saccuhna the absorptive processes ramifv 
like roots right through the body of the parasitized crab The head 
of the pigmy parasitic male of the mid water an ler is concrescent 
with the tissue of the female who carries nim The str nge gastro 
pod parasite EntoconcJfa has its head thrust into a blood vessel 
of its synaptid host When the available food from the host is 
very abundant it may be utihzed by the parasite in a somewhat 
uneconomical fashion thus some nematodes ferment glyco en 
into valerianic acid carbon dioxide and hydrogen which is far 
from making the most of the mateiial In tapeworms the whole 
surface of the body absorbs liquid food Parasites deeply im 
bedded in tissues must be nourished by the lymph just as if they 
were parts of the host (o) It is characteristic of many thorough 
going endoparasites that they can survive in conditions where free 
oxygen is appaiently very scarce In most cases they seem to oh 
tain a sufficient supply from the blood or tissues of their ho t just 
as if they were parts of the body There is no modern corrobora 
tion of the older view that some parasites can live anaerobically 
(4) Many parasites such as nematodes crustaceans insects mites 
have a chitmous cuticle which is \ery resistant eg to bacteria 
and to digestive juices (5) There are some noteworthy adapta 
tions m connection with reproduction Thus resistant egg shells 
are characteristic of platyhelmmths and the tapeworm s libera 
tion of an entire joint capable of some independent movement 
must often be advantageous The difficulty of secunn<y fertiliza 
tion when the parasites do not occur in large numbers together is 
met in various ways e g (a) by a very prolonged association of 
the sexes as m Btlhar ta where the male carries the female or in 
Chondr acanthus where the female carries the male or ( 5 ) by self 
fertilization or autogamy as m the liver fluke or (c) by an emer 
gence of the sexually mature forms into freedom as m horsehair 
worms (Gordtacea) There are some \ery remarkable cases 
notably the trematode Dtplozoon paradoxum where two mature 
hermaphrodite individuals are united in a permanent coition In 
Wedlta two individuals are found together inside a cyst the 
smaller one — the male — ^imbedded into a protrusion of the vesicu 
iar posterior body of the larger one — the female But each 
individual shows traces of the gonads of the opposite sex so that 
this looks like a secondary abandonment of hermaphroditism when 
arrangements for securing fertilization had been in the course of 
time established 

(6) Deserving consideration by itself is the prolific multiplica 
tion Leuckari s estimates have been often quoted that Taenta 
solmm may produce 42 000 000 eggs in a year and Ascans 64 000 
000 It IS possible no doubt to discover free living animals still 
more prohfic such as the starfish Lmdta ciUans which Mortensen 
credits with containing 200 000 000 eggs but there are not many 
instances of such extraordinary fecundity even among fishes 

The eggs and larvae of parasites are often subject to severe 
elimination the chances of death are enormous Therefore in the 
course of the evolution of -parasites variants m the direction of 
increased reproductivity would have survival value 

Some Evoltttioaist Problems — (i) It must not be facilely 
supposed that the adaptive peculiarities of parasites illustrate inch 
Vidual modifications that have hereditarily accumulated until 
they have become racial characters Organisms that have begun 
the parasitic mode of life because of certain constitutional weak 
nesses may continue to show congruent germinal variations some 
of which may have selective value (2) It must not be too con 
fldently assumed that all the diagnostic peculiarities of parasites 
are as such engrained hereditary characters Many of them may 
be individual structur^ reactions to the peculiar conditions of life 
recur Vrith each gfnerteon An orgamsm^s characteris de 

j 


velop as the outcome of environmental nutritional and functional 
nurtuie operating upon hereditary nature be 

said for the view that the pigmy male ot Bonelha sutteih arrest 
of development partly because it absoibs the secietion on the pro 
boscis of the female More attention should be paid to phenomena 
like those of physogastry in the uests of the white nits wheie 
extraordinary deformations of body come ibout in probabl} direct 
individual reaction to the special conditions of life but in all such 
cases a specific capacity for reaction is inherited Dxpeiimcntal 
inquiry is also needed to show whethei some of the specific char 
acters of nearly related parasites may not be modific liional 
Nearly related species m different hosts should be exchanged in 
early life (o) It may be noted that many pirasitcs piob ibly illus 
trate the results of isolation which narrows the rmge of 
inter crossing Tor not only is the host in some w iv s like an 
island to take the simplest form of isolation but the combma 
tion of circumstances which secure fertilization dispci s il a second 
host and so forth is often so subtle that it operates as an isolating 
evolution factor 
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PARASITOLOGY The object of puiMtolog> is the study 
of those organisms (parasites) which during the whole or a 
part of their hfe live upon othei organisms (hosts) The pirasite 
does not destroy its host immediately or rapidly even whtn both 
are of the same size On the contrary a perfect parisite while de 
rivmg Its food and often protection from ihi boci} of the host 
hves economically in doing as httle c^rect damage to the host as 
possible In this respect it differs from a predatory or carnivorous 
organism which recklessly destroys and utilizes its vutim The 
association between the parasite and the host is beneficial and 
essential only for the parasite while it is not bene fici il liniost il 
ways harmful and often fatal for the host It is however impos 
sible to draw a sharp line separating parasitism from other modes 
of hfe such as saprophytism carmvorism commensihsm mutual 
ism and symbiosis 

Parasites according to their mode of assocution with the host 
can be divided into various groups such as (i ) pt rmanent pira 
sites which are parasitic throughout their hfe (tipeworm) ( ) 
temporary parasites which live upon their host only during certun 
periods of their development (maggot of i warble fly) md ( > ) 
intermittent parasites which come only tcmporanly m cont iti with 
their host According to the localization the pirisites may 
be separated into ecio and endoparasites The latter may invade 
the open cavities or the tissues of different organs they nny live 
mside the closed cavities of deeper organs or inside the proto 
plasm or even nuclei of the cells 

No sharp line can be drawn between the different categories of 
parasitic adaptation The following examples will iliusinte a 
typical transition between the free living mode of life intermittent 
and stationary ectoparasitism and endoparasitism Among the 
mosquitoes only the females are blood sucking while the males 
are harmless and live upon plant juice (i) There are however 
some wood mosquitoes which can complete their hfe history with 
out taking a single meal of blood (2) The malanal mosquito 
{Anopheles) can live without taking blood but the female wall not 
lay eggs unless it has at least one blood meal (5) The yellow 
fever mosquito (Stegomym) lives and breeds near houses and the 
female sucks blood more often (4) Tbe bed bug (Cimx) hves 
in the house and very near its food supply with which it can get 
m contact at more or less tegular intervals (5) The flea remains 
: upon the host touch longer than is required for the meal (6) 

^ The body or head louse remains always upon the host, ow the 
body of winch it moves fredy (7) The ereh louse to more $t$ 
tionary m habit it mkm very MHO and fe mm to fife 

; hdst (8) In the case of the cinggcff fle* {Sdmp0ih)^ CdWtuu? hi 
^ropmai ooitotnes, the 
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a small tumour (9) Fmall> there are lar\ae of insects which 
form deep galleries under the skin or im ade open cavities of the 
host producing moie or less dangerous cases of myiasis 

Distrihutioii of Parasitism — ^The parasitic mode of life is 
very widely distributed among bacteria fun 1 higher plants and 
animals The parasitic bacteria {see Bacteriology) are known 
to invade and produce various diseases m man animals and plants 
In man for instance tuberculosi leprosy diphtheria pneumonia 
enteric fever tetanu cholera plague and other aiseases are caused 
by parasitic bacteria Relapsing fever and s>phiiis are caused by 
parasitic spirochaetes which are organisms allied to bacteria 

The entire class of -^un 1 1 composed of organisms which de 
rive the r nourishment from other orgai isms livin*^ or dead and 
they contain an enormous number of forms parasitic on plants 
and on animals They cause the smut and rusts of cereals mildew 
of grape vme and blight of potatoes In animals and man they 
cause ringworm actinomycosis and many other diseases ! 

The largest number of parasitic forms and the greatest variety 
of parasitic adaptations are found among animal oigamsms \1 
most every order or phylum has parasitic representatives and cer 
tainly every animal can act as host to a variety of parasites be 
longing to several phyla Protozoa helminths and insects are the 
most Widely distributed parasites occurring m the greatest variety 
of hosts 

Parasitic helminths oc ur in representatives of most of the 
ordeis of the animal kingdom and parasitic insects are found to 
Tttack a great variety of terrestrial animals A great number of 
parasitic forms are known among Crustacea but the range of their 
hosts IS more limited It is interesting to note that while para 
itic insects have a special predilection to invade other insects 
so the parasitic Crustacea have a tendency to live upon other 
Crustacea Parasitism occurs also in Coelenterata Rotifera An 
nelida Mollusca and even in hshes (Cyclostomata qv) 

Parasitism is so common m nature that it is hardly possible to 
find representatives of any species of animal which do not bar 
hour parasites of some sort and often the same individual is 
invaded simultaneously by parasites of various orders 

Hyperparasitism — ^There is no protection m natu e against 
parasitic invasion The parasite will reach its host however se 
eluded may be its position An insect burrowing itself deep into 
the tissues of a plant is not protected from invasion by another 
parasitic insect which will find a way to insert its eggs on the skin 
or mside the body of such a burrowing host Even the parasite 
living right inside the body of its animal host is not secure against 
attack by another parasite The latter which is called a hyper 
parasite will reach and will live upon the primary parasite which 
may ultimately be destroyed and all this takes place inside the 
body of the primary host Hyperparasitism is known among 
protozoa and helminths but is more frequent among parasitic 
Crustacea and is very common among parasitic insects 

Sesctial Parasitism — ^The parasites in this case are usually 
the dwarf degenerate males which live upon or inside the norm^ 
female that acts as host This kind of sezual parasitism is known 
in a marine worm like organism Bomllm in which the micro 
scopic male hves inside the female In a nematode {Trichoso 
motdes crasstcauda) parasitic m the bladder of the rat the male 
lives inside the uterus of the female In some fish Ednolynchus 
sckimdtt and Photo ennus spimceps the very small and completely 
degenerate male is permanently attached to and lives upon the 
body of the female (See Angler Fishes ) 

PARASITIC ABAPTATION* 

Morphology — ^An organism adapted to the parasitic mode 
of Me often undergoes such a great modification that it becomes 
difficult to recognize the group to which it belongs A number of 
forms such as Sacculma Peltogaster Portumon or Xemcoeloma 
(in their parasitic stages of development) could hardly be recog 
tiized as belonging to various families of Crustacea if it were not 
for the free living larval stages showing the essential characters of 
the corresponding families The same applies to various toanhe 
snails (Gffstr^s$pkon Ento concha and Enteremnos) hvmg as 
parasites m starfishes (echmo%rms) Parasites have the t^dency 
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to lose their organs of locomotion such as wings legs and other 
appendages The skm in endoparasitic forms being already pro 
tected by the tissues of the host becomes thinner and the articula 
tions between the segments gradually disappear Sensoiy organs 
become atrophied The alimentary canal in some cases becomes 
atrophied (Guinea worm) or it may disappear completely (tape 
worm) and the parasite then feeds through the whole surface of 
its skin (tapeworm) or by means of absorbing appendages (Mon 
stnlhdae) or a ramified root system (Saccuhna) 
Hermaphroditism — ^This is also a condition frequently met 
with in parasites This may be explained partly by the more or 
less fixed position of the parasite which greatly reduces the 
chances of meeting bet veen mdi\ iduais of different sexes On the 
other hand when the sexes are separate Ijie sexual dimorphism is 
extremely marked the female being usually much more developed 
than the male (except m the Bilharzial parasite) and both sexes 
show a tendency to live m close association Thus among the 
parasitic Crustacea the males are attached to the females In a 
parasitic worm (Syngamus tracked s) which causes gapes m 
fowl the body of the male is permanently fixed and almost fused 
to that of the female In Schistosomes which cause human Bil 
harziasis the female is earned in a tube formed by the lateral 
mrolling of the body of the male 
Fertility — ^The life of a parasite with a more or less restricted 
host specificity and which passes during its development through 
one or two intermediate hosts is dominated by one mam factor 
namely the great losses of its progeny In fact an enormous 
percentage of its eggs scattered haphazard never find the right 
conditions for development the greater proportion of the larvae 
which hatch never reach the host and die m various stages of 
development and among those which reach the right host many 
are lost during the in ernal migiation and never reach maturity 
Of a parasite we can say that it is not death but life which is a 
marvellous accident of nature The enormous losses sustained by 
parasites dm mg the successive stages of their development are 
compensated by various means One of them is their greatly m 
creased fertihty While various internal organs such as the all 
mentary canal nervous system and circulatory system are more 
or less atrophied the genital organs on the contrary and especially 
those of the female increase in size proliferate and become very 
active It was calculated that the round worm {Ascans lumhn 
cotdes) parasitic in man produces 64 million eggs a year while 
m a tapeworm (Taema solium) 80 million eggs are formed every 
year The genital organs in some parasites fill the whole of the 
body cavity and in a small round worm (Sphaerulana bombi) 
parasitic m the bumble bee the gravid uterus and the vagina 
gradually protrude outside the body of the parasite mcrease m 
size and finally form an enormous sac to which the shrivelled body 
of the female is attached as a hardly perceptible appendage 
Asexual Reproduction —Asexual multiplication which takes 
the form of fission budding or parthenogenesis occurs usually in 
the young or larval stages of the parasite especially when it infects 
the secondary or intermediate host This kind of multiplication 
occurs in a great number but not in all parasites It is very com 
mon in Protozoa Orthonectids tapeworm and flukes and it occurs 
also in parasitic Crustacea (Thompsonm) In insects the asexual 
multiplication assumes the form of polyembryony and occurs in a 
few species of Hymenoptera parasitic in other insects Here the 
female of a parasitic Hymenopteron (Encyrtus) lays only one egg 
mside the egg of the apple moth (Eyponomeuta) but during the 
development of the latter the egg of the parasite divides into 
many cells which give rise to several embryos 
Primary and Secondary Host^The hfe history of a paiasite 
IS direct or simple when the parasite is transferred directly from 
one host to another of the same species and m both of them under 
goes the same type of development The direct mode of develop 
ment is found as a rule in the great majority of parasitic bactena 
and fungi it is common in Protozoa and helminths and is almost 
general in parasitic Mollusca Crustacea and insects The hfe cycle 
of a parasite is indirect when the adult or sexual stage develops in 
a host of one species known as the primary or final host while it$ 
immature stages are harbpured by anoi&erf Imown as the inter 
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mediate or secondary host 

THE LIFE CYCLES OF PARASITES 
The parasitic mode of hfe is by no means uniform and unevent 
ful It IS at least as full of events and perilous adventures as 
the life of any free living organism 
The mam typ^s of life histones of parasites can be illustrated 
easily by a few examples of the species attacking man They 
show all the vanety of means by which the infective stages of 
the parasites are liberated from the infected host and dissemi 
nated to invade fresh healthy hosts 

Protozoa — Plasmodium the cause of malaria (q 0) m man is 
a minute umcelluhr parasite (see Protozoa) living m and feeding 
upon the red blood corpuscles The parasite groins inside the 
corpuscle elaborates a special black pigment and multiplies 
forming a rosette of several youn^- forms Then the red blood 
corpuscle breaks and liberates the young stages which imme 
diateiy invade fresh blood corpuscles and undergo the same 
development The multiplication of the parasites and the invasion 
of fresh corpuscles occurs at regular mter\ als and provokes the 
characteristic attacks of fever After a period of ordinary multi 
plication some of the parasites devebp into forms which will 
not multiply m the blood of man but only underc^o development 
when they are taken up with the blood by a mosquito (A^iopheles) 
The mam features of this development are the fertilization of the 
female element (macrogamete) by the male element (microga 
mete) and the formation of a cyst which wiil form an immense 
number of small elongated bodies known as sporozoites The 
latter will ultimately invade various organs of the mosquito 
especially its salivary glands and will be inoculated into a healthy 
man when he is bitten by the infected mosquito The mosquito 
can transmit the disease only 10 to i days after it becomes 
infected Trypanosomes (T gamhiense and T ihodesiense) are 
unicellular mobile organisms livin®- and mult plying m the blood 
plasma and lymphatic «lands of man and ultimately causing the 
much dreaded African sleeping sickness (qv) The parasites are 
transmitted from man to man by the bites of tse tse flies (Glossina 
palpahs and others) The transmission is either mechanical tak 
ing place within 4 hours of the infective meal or cychcal infec 
tion then taking place after about 18 days when the parasites have 
accomphshed their cycle of development within the tse tse fly 
Flttkes — Schistosomes which cause Bilharziasis (qv) m man 
differ from other flukes by having the sexes separate the 
female hvmg m a tube formed by the body of the male The 
coupled worms live m the venous system surrounding the intes 
tmal (Schistosoma mansom) or urinary (S haematobium) tracts 
of man When fertilized the female leaves the male migrates 
into the small blood vessels which it distends and there lays 
spmed eggs The eggs rupture the vessels appear in the sur 
rounding tissues and reach the lumen of the organs to be expelled 
with the urine or faeces of the host On reaching fresh water 
the eggs burst and liberate microscopic cihated organisms 
(miracidia) which within 24 hours have to find a freshwater 
snail which is the secondary host otherwise they perish They 
penetrate into the snail and become transformed into shapeless 
sacs (sporocysts) which by external budding form daughter 
sporocysts The latter develop a number of small orgamsms 
(cercana) composed of an elliptical body and a forked tail When 
completely developed they leave the body of the snail swim 
actively in water and within 48 hours must find their primary 
host man otherwise they die Man is infected through the skm 
of any portion of the body which comes m contact with water 
containing living cercana The latter penetrate the skin the blood 
vessels and finally the veins of the intestinal or unnary tracts 
Otliet Wotms — ^The hookworms (Ankylostoma duodemle and 
Necator amencams) hve attached by their widely open mouths 
to the wall of the intestine of man The females lay numerous 
eggs which are expelled with the excrement Development takes 
place outside the host Small larvae hatch from the eggs and 
become infective Infection of man takes place through any 
portion of the sfan which comes m contact with this larval stage 
y ^ tf$ckmdla sprahris aosmall worm parasitic in man pigs rats 


and other mammals In the adult stage the worm is an intestinal 
parasite of the host The female with ripe e-gs does not remain 
in the lumen but penetrates into the walls of the intestine and 
there lays a great number of embryos The latter become dis 
seminated throu hout the body penetrate into muscle fibres and 
form cysts or capsules Man becomes infected by eating raw in 
fected pork and pigs or rats become infected by eating the 
remains of other infected pigs or rats When taken into the intes 
tine of the new host the capsules are digested the small worms 
are hberated and grow into male and female Trichineiias 

Filana bancrofU is a round worm the adult stages of which 
ll've in the lymphatic glands and ducts of man The female is 
\i\iparous and lays an enormous number of embryos which pass 
into the circulator> blood system At regular intervals during the 
night these embryos appear in the peripheral blood vessels They 
become \ er> numerous from about midnight to i a m and then 
gradually disappear to reappear the followmo* night The parasite 
is transmitted from man to man by a night bitmg mosquito The 
latter while sucking blood of an infected man takes up the em 
bryos which perforate the mosquito s gut migrate into its wing 
muscles grow leave the muscles and migrate into various parts 
of Its body When man is bitten by the infected mosquito the 
parasites rupture its proboscis penetrate through the skin ot 
man to the lymphatics vhere they grow into male and fern lie 
Filarias 

Arthropods —The life history of parasitic Arthropods and 
especially their relationship with the host is much simpler All 
the blood sucking insects are only intermittent par isitcs others 
remain for a longer period in contact with their host but do not 
penetrate deeply into its tissues There are however examples 
such as the ripe female of the chigger flea (Sarcopsvlla p( net ram) 
which penetrate deeply mto the skm of man A parasitic mite 
(Sar copies scabtei) forms superficial galleries m the skm The 
larvae of flies such as Cordylobia anthropopha^a and Dermatohm 
homtnis form much deeper galleries and swellings undei the skm 
Instead of ovipositing directly upon the host Denmtobta fixes its 
eggs on the body of mosquitoes or other insects When the lailer 
visit the host the larvae hatch out from the eggs and penetrate 
the skm 

Inflttence of Parasite upon the Host — ^The effect produced 
by parasites upon their host is not always m proportion to the si/c 
or the numbers of parasites The latter may be very numerous 
without producing senous damage A black stork for instance 
harbounng several hundreds of worms of six different genera 
invading the lungs trachea oesophagus stomach and intestine did 
not show any signs of distress In an apparently health} two year 
old horse were found several thousand helminths belonging to 
seven different genera A rat heavily infected with Trypanosoma 
lemsi may show no symptoms of infection On the other hand a 
man dying from Afncan sleeping sickness produced by Iry 
panosoma gamhiense shows very few parasites m his blood and 
the same applies to animals dying from the nagana disease 
caused by Trypanosoma hrucei In man bacternl infections are 
usually responsible for acute disease which when overcome ends 
in the complete recovery of the host and the disappearance of 
the parasites The host moreover often acquires properties pro 
tectmg him from further attack by the same kind of parasite Am 
mal parasites on the contrary cause a chrome disease which grad 
ually undermines the health and considerably lowers the vitality 
of the host The mechanism of the action of parasites vanes with 
the species of parasite and with its localization m the host The 
action may be purely mechanical consisting m the blocking of 
some channels ducts or vessels This is the case in malignant 
malaria where the parasites have a tendency to clog together and 
obliterate the blood capillaries of the brain and of other organs 
Other parasites destroy the cells of their host as is the case with 
the malarial parasites which live upon the red blood corpuscles 
The same applies to the mtercelular stages of Cocc^m Letsk 
mama and other Protozoa as well as to the spmed of the 
Bilharzial parasite^ migrating through the tisLs of tte host 
Animal parasites often hberate substances wbich^are distinctly 
toxic to the host Thegeveteanaemmofmanmfecled^^^^^ 
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^ orm and other intestinal worms is due to the absorption of toxic 
substances produced by these worms In some cases parasites are 
known to produce more or less pronounced castration of their 
host The sexual glands of the latter become atrophied and the 
host often acquires the second ry sexual characters of the oppo 
Site sex Strikm<y examples of parasitic castration are shown by 
crabs harbouring Saccuhm and by wasps attacked b> Stylops 

The Reaction of the Host — ^The mechanism of the reaction 
of the host naturally vanes with the host the parasite and the 
locahzation of the latter within the body of the host These re 
actions can however be separated into two mam categories (i) 
cellular or tissue reactions and ( ) humoral reactions 

(i) The simplest and most widely distributed reaction of the 
host against the parasite is directed by phagocytes or the white 
cells of the blood which are capable of taking up and digesting 
small parasites They can also surround a larger parasite and form 
seceral layers of cells around its body Other cells of the tissues 
often surround the parasites forming thick cysts or capsules which 
separate them more or less completely from the rest of the host s 
bod> Inside these capsules or cvsts the parasites often undergo 
degeneration and sometimes even calcification {CysUcerci 
TncJm ella) The cellular reaction may ultimately cause danger 
ous comphcations of the disease Bilharziasis In rats infected 
with a small round worm Gongylonema neoplasticum (from cock 
roaches) the cellular reaction which develops around the worm 
gives rise to a malignant tumour of the tongue or the stomach 

( ) Humoral reaction {see Immunity) consists m a special 
alteration m the body of the parasitized host which becomes in 
susceptible to infective disease (acquired immunity) It consists in 
the development of substances (antibodies) in organisms recov 
ermg from infectious diseases especially if the latter are produced 
by an mfecti\e accent (antigen) such as bacteria and some spiro 
chaetes Immunity is less frequent and seldom complete when 
the disease is caused by animal parasites It is known however 
m the infections produced by Letshmama (oriental sore) piro 
plasms the parasites of malaria and sleeping sickness and to some 
extent m cases of infection with various helminths 

Treatment and Preventative Measures — A man suffering 
from a disease produced by a parasite may recover simply through 
an antiparasitic reaction of his body Recovery is hastened how 
ever and is made more certain when the host undergoes treatment 
The latter may be purely surgical and consist in the removal of ; 
the parasites from not easily accessible parts of the body (hydatid 
c>st) In the majonty of cases treatment is medical and consists 
in (i) chemotherapy or destruction of the parasite by specific 
chemical compounds or drugs ( ) immune therapy or xntroduc 
tion of the antitoxin or anti bacteria immune sera which destroy 
the parasites or m the introduction of vaccines which help to 
stimulate the mechanism of natuial reactions of the host 

The knowledge of the life history of parasites is of paramount 
importance to man as it reveals the weak points m their develop 
ment and adaptations and shows the manner in which infection 
can be avoided and the parasites attacked and eradicated The 
preventive measures directed against parasites fall into three 
categories (i) measures against the dissenaination of parasites 
from the infected host (2) destruction of parasites inside and 
outside the host together with destruction of secondary hosts or 
vectors and (3) measures to avoid infection 

(1) Dissemination of parasites such as E?itamoeba schisto 
somes tapeworms hookworms and other intestinal forms as well 
as bacteria causing cholera and typhoid can be prevented by 
avoiding the pollution of soil and water by animals and man har 
bourmg the parasites Dissemination of parasites causing yellow 
fever malaria sleeping sickness and filanasis is prevented by pro 
tectmg the infected hosts from the bites of blood sucking insects 
which are the potential earners of infection 

(2) Destruction of parasites inside the host which can be at 
tamed by drugs and other J;reatment not only cures the host but 
also diminishes the chances of dissemination of the parasites The 
latter can also be attacked outside the body of the host directly 
m their free^stages or indirectly by attacking the intermediate 
hosts such as the fresh water^snaxl in BiHiarziasis and the blood 
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suckin'^ insects m yellow fever sleeping sickness and malaria 

(3) Measures to avoid infection naturally vary with the para 
site invoiced Infection with Tnchmella tapeworms and other in 
testmal parasites is easily prevented by food inspection and by 
the thorough cooking of suspected food Infection with guinea 
worm IS prevented by drinking onl> filtered water and boiling 
all water and vegetables is preventative against such diseases as 
cholera typhoid and dysentery Infection with hookworm and 
Bilharziasis can be acoided by protecting the skin from contact 
with contaminated soil or water Malaria yellow fever and sleep 
mg sickness can be avoided by protection from the bites of the 
blood sucking insects which carry these diseases 

Parasites as Agents Beneficial to Man — Many parasites are 
distinctly detrimental to man himself or lo the animals or plants 
on which he depends others are of no economic importance to 
him but there are also forms which may be beneficial They 
may be considered under the following headm s 

(1) The utiU ahojt of parasites as therapeutic agents is based 
upon the fact that acute attacks of fe\ er are often beneficial to a 
host suffering from chronic and fatal disease It has been found 
that c^eneral paralysis in man (caused by the spirochaete of syph 
ills) subsides when the host is artificially inoculated with spiro 
chaetes of relapsing fever or with malarial parasites 

(2) Bioloncal control of injurious organisms by means of para 
sites Parasites play an important role in nature in checking the 
increase of nume ous species of animals and plants which possess 
a great power of repioduction The importance of parasites in 
attacking organisms detiimental to man has been reco mzed only 
m recent years It has been found possible to protect these para 
sites to cultivate them to transfer them from one region to an 
other and to use them as a powerful weapon directed against or 
ganisms harmful to man A strikm example of biological control 
by means of parasites of an injunous inse t is afforded by the 
Hawaiian sugar cane leaf hopper {see Entomology) 

(3) Capnfication or pollination of fig flowers by paiasites It is 
known that m the Smyrna variety of fig the receptacles contain 
only female flowers and pollination is brought about hy a small 
gall forming insect {Blastophaga) which is parasitic m the wild 
capnfigs containing both male and female flowers 

(4) Parasites cau ing the formation of pcads Pearls are 
formed as a reaction of the mantle epithelium of the ovstcr around 
some foreign body which acts as an irritant In most cases the 
foreign body which stimulates the formation of the pearl is the 
larval stage of a parasitic worm Thus The most beautiful pearl 
IS nothing else but a brilliant sarcophagus of a worm (Dubois) 

(5) Useful products and substances of comnmcial value pro 

[ duced by pai asites Scale insects or Coccids which live as parasites 
I upon a great variety of plants are responsible for the production 
of several substances of commercial \alue such as cochineal dye 
stuff the stick lac {see Lac) from which shellac and a red lac 
dye are prepared and the objects called ground pearls {qv) 

Parasitism in the Past and Present Time — ^Parasitism can 
not be considered as a mode of life only recently acquired by va 
nous organisms Although parasites owing to their adaptation 
could hardly develop characters favourable for fossihzation a 
number of remains have been found revealing the existence of 
parasitism in very old geological periods There is some evidence 
that bacteria already existed in the pre Cambriin period Para 
sitic or spot fungi have been found in the remains of plants in 
as early as Carboniferous time Fossil specimens of Rhinoceros 
show evidence of infection with Actinomyces (lumpy jaw) Par 
asitism of sea snails (Gastropods) upon sea hhes (Crinoids) be 
gan m Silunan became common m Devonian and reached a climax 
m the Carboniferous peiiod Insect galleries and galls have been 
found m plants from Cretaceous and Tertiary rocks It is quite 
possible that parasites also played an important role in the ex 
tmetwn of seve al forms of mammals Tse tse flies {Glossma) 
which transmit Trypanosoma brucei causing the nagana disease 
in mammals in early Tertiary times were much more widely dis 
tnbuted and even reached the region of Colorado 

Man from very early times probably suffered from most 
of the parasitic diseases from which he^stifftf's now Calafied eggs 
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of Billiarzial parasites have been found m the kidneys oi Egyp 
tian mummies of the oth Dynasty (about i oo b c ) that is 
in the country in which Bilharziasis is so very common no^ Tu 
berculosis in the form of Pott s disease was also found m a mum 
my of the priest of Ammon fiom an Egyptian cemetery dating 
from the ist dynasty — iioo bc Parasitic diseases have un 
doubtedly played an important role in the historv of man They | 
undermined Ins health lowered and dissipated his energy re 
duced or destroyed the stock of animals and plants upon which he 
depended and were often the direct cause of enormous losses of 
human life Such diseases especially malaria and hookworm 
were in a gre t measure responsible for the disappearance of many 
human tnbes and for the fall of many veiy highly civilized 
empiies They played sn^ important part in the historv of military 
conquest as well as in the history of the commercial expansion of 
man As recently as the 14th century Europe was swept by epi 
demies of pla«*ue which destro>ed a quarter of the population 
Parasites have hinder d several human ettorts m modern times 
Thus the construction of the St Gothard tunnel was seriously 
hampered by hookworm disease and the first enterprise of the 
construction of the Panama canal failed utterly after great loss 
of Me from malaria and vellow fever It was only when these 
diseases had been conquered m the Panama zone that the work 
could be brought to a successful conclusion (See also Pests ) 
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PARASNATH, a hill and place of Jam pilgrima e m British 
India m Hazanbagh district Behar and Orissa 4 480 ft above 
the sea 18 m from Giridih station on the East Indian railway 
It derives its name from the last of the twenty four Jam saints 
who IS beheved to have attained here the nirvana 
PARATHYROID see Ductless Glands Sprue 
PARATYPHOID PEYER is the name given to a set of 
intestinal diseases clinically very like typhoid feier and caused 
by specific organisms akin to the bacillus typhosus Three distinct 
organisms have been identified as causing these diseases and they 
have been designated as bacillus paratyphosus A B and C 
and the fevers they cause are therefore known as paratyphoid 
A B and C respectively 

All thiee paratyphoid orgamsms can be distinguished from B 
typhosus by biochemical tests and B paratyphosus A can be 
distinguished from B and C by the same means hut for the 
identification of the last two organisms serological methods have 
to be employed The biochemical substances used in differentiat 
mg these orgamsms from one another are the sugars glucose 
manmte and dulcite dissolved m a broth medium and milk B 
typhosus produces acid in glucose and manmte whereas the para 
typhoid orgamsms produce acid and gas in all three sugars Again 
B paratyphosus A turns milk acid whilst the other paratyphoid 
orgamsms turn it first acid and then alkahne 
The anatomical lesions m the paratyphoid fevers resemble 
those found in typhoid fever and chiefly consist of inflammation 
and ulceration of the lymphoid tissue of the intestinal canal 
especially in the lower part of the small intestine and of the 
enlargement of the spleen and mesenteric glands In paratyphoid 
B fever the ulceration often spreads into the large intestine 
The symptoms of the paratyphoid fevers are generally those 
of a mild form of typhoid fever the only difference being one of 
degree, but it must be remembered that they may be just as 
severe and foffowed fay the same complications as typhoid 
The incubation penod averages between 5 and 21 days and the 
pnSet of the disease causes lassitude headache nose bleeding 
pam in the back with sometimes a shivermg fit and a sudden nse 
of temperature Early and well marked gastro intestinal symp 
toms, such as diarrhoea and vomiting suggest a paratyphoid B 
mfectwA The characteristic rose spots of typhoid fever are 
nr* always preswt but on the other band they may be very plenti 
kandit^ no weaifis coafiped to the abdomen but spread over the 
^ " face apd arptSioTlieiy' may also be very much larger than 


the usual rose spots and resemble the rash of measles The mental 
condition when impaired may vary between dulness and delirium 
according to the seventy of the disease The temperature often 
reaches its hi best point shortly after the onset of the disease 
m contradistinction to the oiadual rise m typhoid fever It is 
usually of shorter duration more irregular and may return to 
normal suddenly instead of "radually as in typhoid fever The 
pulse IS slow and follows the variations of the temperature 

Diarrhoea is a fairly constant s>mptom and the stools resemble 
pea soup have a putrid smell and may contain fn.o'mciits from 
the inner coat of the intestine Fresh blood may also be seen in 
the s ools due to the erosion of a blood vessel in one of the intes 
tinal ulcers Ulceration mav proceed so far as to cause a perfoia 
tion into the abdominal cavity which leads to local or general 
peritonitis The average time during which active symptoms of 
the disease are present is from 9 to 14 days The complications of 
paratyphoid fever are those of typhoid fever thou<^h there is i 
greater tendency towards abscess foimation in the former 
It should be possible to isolate the causal or anisms at one 
stage of the disease or another from the blood the urine and 
the stools and it is the persistence of the or^^anisms m the latter 
situations which produces the paratyphoid earner The treatment 
of paratyphoid fever is identical with that of tvphoid fever Par 
tial protection against the paratyphoid fevers can be obtained 
by anti paratypho d inoculation but the specific 0 ganism must be 
used in making the vaccine In practice a combined victine is 
used which includes the paratyphoid and the typhoid orgamsms 
(For Bibliography Typhoid Fever) (N T W ) 

PARAVANE, THE, is a type of underwater Lite which was 
developed by Lieutenant (now Lieut Commander retired) C D 
Burney R N during the World War as an anti submarine and 
anti mine weapon It consists essentially of a torpedo shaped 
buoyant body towed by a wire from a ship and carrying a plane 
which from the motion of the ship through the water gives the 
necessary thrust to cause the paravane to stand out a considerable 
lateral distance fiom the ships side It is fitted with a rudder 
to keep it at a pre arranged depth below the surface the rudder 
being governed by a hydrostatic \alve and an oscillator 
The paravane is divided into three parts namely (i) head 
(2) body (3) tail The head carries a tow anchorage plant 
and (a) m anti mine paravanes the cutter which requires no 
setting and can cut successive parts of a mine mooring of 




Otter type paravane as supplied to merchant vessels 


wire in rapid succession (b) m anti submarine paravanes the 
sinking device and the gear for transmitting the elect of the 
impact to the stnker switch 

The body is watertight and is made of welded steel plate (a) 
In the anti submarme paravane the body carries withm it the 
charge of T N T , the primer tm and %e detomtog gear Wteist 
the paravane is On board or in close proxianty to the Aip the 
detonators ate withdrawn from the pnmer and two shtit 
tm form an effective fire Screen tetween the two# At a si^ 
greater than about 10 teoM a #ate^flap whibh firm ^ 
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under side of the para\ine is iorced aft by the water pressure 
upon It Th s movement is transmitted to the detonator carnacre 
which moves aft forcing the safety shutters to one side and plac 
ino* the detonators m position in the primer ready for firing The 
bod> also cirnes the striker switch and depth recordin ^^ear The 
depth recording ge r registers on the attackmo- vessel the depth 
at which the p ravane is running (b) In the case of the anti 



Otter type paravane showing depth control arrangements 


mine para\ane the body contains the oscillator The depth keeping 
mechanism in the paravane is composed of two distinct portions 
the hydrostatic vah e and the mercury oscillator The hydrostatic 
\alve depends for its action on a change of depth above or below 
the normal depth It therefore causes the paravane to follow a 
sinusoidal path thiough the water At high speeds this motion 
becomes evcessive and a device is required which will return the 
paravane to its correct position as soon as it is inclined to move 
from its set depth This function is performed by the oscillator 
When a para\ ane is fitted wnth this gear the depth at which it runs 
does not vary more than 4ft on either side of the set depth 
The tail of the paravane carries the two ruddeis the hydrostatic 
valve which actuates them and the horizontal and vertical fins 
The paravane being required to run at a certain depth a compres 
Sion corresponding to this depth is put upon the hydrostatic 
valve spring The load due to this compression forces the rudders 
down the water pressure acting on the hydrostatic valve tends 
to force the rudders up when the two balance the rudders 
return to the amidships position 
Protector Paravanes —Paravanes for anti mine use are 
known as Protector paravanes The installation is designed to pro 
tect ships from moored mines A paravane is towed on either side 
of the vessel by means of a length of special wire Due to the 
position taken up by the paravanes the wires form a wedge on 
either side of the ship and sweep through a broad path If they 
foul the mooring wire of a mine the mine is deflected away from 
the path of the vessel and the mooring wire slips along the 
paravane wire until it reaches the paravane There it is severed 
by the cutter fitted on the head and the mine nses to the surface 
where it can be seen and destroyed The towing wire is attached 
to the vessel by a specially designed fitting situated at the point of 
intersection of the stem and keel When the towing wire fouls a 
mine mooring wire a minimum outward thrust must be imparted 
to the mine and sinker m order to deflect them from the path 
of the vessel If a paravane be designed to give this mimmum 
thrust whilst moving at a moderate speed through the water its 
total thrust when moving at a high speed would be very great 
and an excessive load might be thrown upon the towing wire 
Broadly speaking a paravane is designed to protect a vessel at all 
speeds from about one third her maximum upwards 
The protection afforded by the paravanes depends amongst 
other things^ upon the distance between the fore and aft line of 
the ship and the paravane when running This distance or spread 
m turn depends upon three things — (i) the length of the towing 
wire (2) the sw of the pfravane (3) the size of the towmg wire 
Also the paravanes must be attached to the ship as far fotward 
and as low down as pracUcahle If the point of attac^mient were 
above the Icto of the keel ipmes could p^s pn^er the towmg wme 


and hit the ship Further the paravanes should not tow at any 
considerable depth below the keel They are usually set to run 
at a depth about 5ft in excess of the deepest draught of the 
vessel Any mine within the sweep of the paravanes which lies 
between the line of keel and the surface of the sea will then be 
deflected b> the towing wire If a mine be moored so deeply that 
it passes under the towing wire it cannot under ordinary circum 
stances strike the ship in cairn water 
As already described an effective paravane will deflect any 
mine from the path of a vessel which is on a straight course but 
it IS conceivable that whilst a vessel is turning a mine may be 
missed by the paravane and yet hit the ship near the stern For 
relatively small ships up to 400ft in length one pair of paravanes 
gives practically complete immunity from moored mines as long 
as the ship is not m a heavy sea With ferger ships the distance 
swept out by the vessel when turning under full helm may be so 
great that one pair of paravanes does not give adequate protection 
Explosive Paravanes — A. considerable amount of auxiliary 
apparatus is required in connection with explosive paravanes the 
whole installation being called the high speed submarine sweep 
It enables a vessel to attack a submerged hostile submarine whose 
position IS only approximately known The sweep consists essen 
tially of a paravane towed astern of the attacking vessel and con 
taming an explosive charge fired electncally by means of a dynamo 
fitted m the vessel It is towed from a winch by armoured elec 
tnc cables led over a fairlead m the stern of the attacking vessel 
When the towing wire fouls a submerged submarine it will slip 
over her smooth surface until the submarine is struck by the para 
vane The striking gear which is fitted to the nose of the paravane 
is moved inwards by the impact actuates a firing switch and de 
tonates the charge Alternatively if the nose of the paravane does 
not strike the submarine the wire may be caught or nipped over 
some part of the submarine thus increasing the load on the wire 
This increased load trips a dynamometer switch which again de 
tonates the charge A third method of firing by a hand switch on 
the attacking vessel is fitted in case it is desired to get rid of the 
paravane in an emer'^ency The piincipai advantages of this type 
of sweep are that it can be towed at high speeds and it leaves un 
affected the manoeuvring powers of attacking vessels 

(A H W) 

PARAZOA, the name sometimes used in zoology to denote 
the grade of organization represented by the sponges (g ) in 
contradistinction to Protozoa and Metazoa (gg v ) 

PARCEL POST see Post and Postal Services 
PARCENARY Coparcenary 
PARCHIM or PARCHEM, a town of Germany in the re 
public of Mecklenburg Schwerin on the Elde 23 m S E of 
Schwerin on the railway from Ludwigslust to Neubrandenburg 
(1933) Founded about 1210 Parchim was during 

part of the 14th century the residence of one branch of the 
family of the dukes of Mecklenburg It became a prosperous 
industrial town during the i6th century but this prosperity was 
destroyed by the Thirty Years War It is a waJled town with a 
Gothic town hall Here Moltke was born It now manufactures 
machinery cloth chicory and cigars and is a gardening centre 
PARCHMENT Skrns of certain animals prepared after 
particular methods have supphed writing material on which has 
been inscribed the literature of centunes The preparation of 
such skins in a manner which gave the material the name it pos 
sesses to day {irepyaiitjvri Lat chorta pergamem, Pr parchemm) 
was traditionally attributed to Eumenes 11 of Pergamum 
197-158 BC 

The prmcipal improvement m the new manufacture was the 
dressmg of the shns in such a way as to render them capable of 
receivmg wntmg on both sides the older methods probably treat 
mg only one side for the purpose a practice which was sufficient 
m times when the roll was the ordinary form of book and whep 
it was not customary to wnte on the back as well as on the face of 
the matenal The mvention of parchment with its two surfaces 
ensured the development of the codex 
The animals whose sjans were found appropriate for the toanu 
facture of the ne^ parchment were chiefly sheep goats and calves 
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But in the course of time there has arisen a distinction between 
the coarser and finer qualities of the material and while parch 
ment made from ordinary skins of sheep and goats continued to 
bear the name the finer Linds of manufacture produced from the 
more delicate skins of the calf or kid or of s^iil born or newly 
born calves or lambs came to be generally known as \ellum (Fr 
vehn) The skin codices of the early and middle ages being for 
the most part composed of the finer kinds of material it has be 
come the custom to describe them as of \ eilum although m some 
instances it would be more correct to call the ma,terial parchment 
The ordinary modern process of preparing the skins is b> 
washing limmg unhairmg scraping washing a second time 
stretchm^j evenly on a frame scraping a second time and paring 
down mequahties dusting with sifted chalk and rubbin<y wnth 
pumice Similar methocT must have been employed from the first 
The comparatively large number of ancient and mediaeval mss 
that have survived enables us to gather some knowledge of the 
varieties of the material in different periods and in different 
countries We know from refen nces in Roman authors that 
parchment or vellum was entering into competition with papyrus 
as a wnting material as early as the nd century a. d {see Illumi 
NATED Manuscripts) though at that time it was probably not so 
skilfully prepared as to be a dangerous rival But the surviving 
examples of the ^rd and 4th centuries show that a rapid improve 
ment must almost at once have been effected for the \ eilum of 
that age is generally of a thin and delicate texture firm and crisp 
smooth and glossy There was always a difference m colour be 
tween the surface of the skin from which the hair had been re 
moved and the surface n xt to the flesh of the animal the latter 
being whiter than the other This difference is g nerally more 
noticeable in the older examples those of a later period having 
usually been treated more thoroughly with chalk and pumice To 
obviate any unsightly contrast it was customary when making up 
the quires for a volume to lay hair side next to hair side and 
flesh side to flesh side so that at whatever place the codex was 
opened the tint of the open pa^^^es should be uniform 
As a rule the vellum of early mss down to and including the 
6th century is of good quality and well prepared After this the 
demand increasing a greater amount of inferior material came into 
the market The manufacture necessarily varied in different coun 
tries In Ireland and England the vellum of the early mss is 
usually of a stouter quality than that of foreign examples In 
Italy and Greece and in the European countries generally border 
mg on the Mediterranean a highly polished surface came into 
favour m the middle ages with the ill effect that the hardness of 
the material resisted absorption and that there was always a 
tendency for ink and paint to flake off On the other hand in 
western Europe a soft pliant \ eilum was in vogue for the better 
classes of mss from the 12th century onwards In the Italian 
Renaissance a material of extreme whiteness was affected 
Examples of uterine vellum prepared from still born or newly 
born young are met with in choice volumes A remarkable in 
stance of a codex composed of this delicate substance is the Addi 
tional MS 23935 of the 13th and 14th centuries in the British 
Museum which is made up of as many as 579 leaves without 
being a volume of abnormal bulk 

In conclusion we must bnefly notice the employment of veUum 
of a sumptuous character to add splendour to specially choice cod 
ices of the early middle ages The art of dyeing the material 
with a nch purple colour was practised both in Constantinople and 
in Rome and at least as far back as the 3rd century mss gener 
ally of the Scriptures were produced written m silver and gold on 
the precious stained vellum a useless luxury denounced by St 
Jerome in a well known passage in his preface to the Book of 
Job A certain number of early examples still survive m a more 
or less perfect condition such as the mss of the Gospels in the 
Old Eatin version at Verona of the 4th or 5th century the cele 
brated codex of Genesis in the Imperial Library at Vienna the 
Rossano ms and the Patmos ms of the Gospels in Greek the 
Gothic Gospels of Llfilas at Uppsala and others of the 6th cen 
tury besides a few somewhat later specimens In the revival of 
leaihmg tmder Charlei^agn| a further encouragement was given to 


the production of such codices but soon after^Mrds the art of 
purple Stamm appears to have been lost or ibandoned A hst 
trace of it is found in a few instances of stained vellum leaves in 
serted for ornament in mss of the period of the Renaissance 
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PARDO BAZAN, EMILIA (1851-19 i) Spanish author 
V as borr at Corunna Her first novel Pascual Lopi (1879) was 
a simple exercise in fantasy of no remarkable promise it was 
foflowed by a more striking story Un \m]e do novws (ibbi) 
in which a discreet attempt was made to introduct into Sp un the 
methods of French realism The sensation caused by this book 
among the hterary cliques was increased the ipptarincc of 
another naturalistic tale La Tnibujia (1885) wherein the influ 
ence of Zola is unmistakable Meanwhile the writers reply to 
her critics was issued under the title oi I a Cutshon pal pit ante 
(18S3) a cleeer piece of rhetoric but of no especial vilue as 
regards criticism or dialectics Probably the be st oi Fmilia 
Pardo Bazans work is embodied m Los Fa os d( L Iloa (iSS6) 
the painfully exact history of a decadent aristoentie fmiily as 
notable for its portraits of types like Isucha md Juli m is for its 
creation of characters like those of the politic li bri\os Bar 
bacana and Trampeta Yet perhaps its most finding nuril lies 
m its pictures of country life its poetic rc ilu ition oi ( iliei in 
scenery set down m an elaborate highly colouied style whuh li 
not always academicall> correct is mviriablv iffeetivt \ sequel 
with the significant title of La Madre naturak a (iSS/) mirks 
a further advance m the path oi nituiilism int! henceforward 
Emilia Pardo Bazan was universally recogni/cd is one of the 
chiefs of the new naturahstic movement m Sp un The title w is 
confirmed by the publication of Insolacion and Motnna both 
issued in 1889 In this year her reputation is a noielist rc ichtd 
its highest pomt Rei htei stones La Cnstmna (iSqo) (timios 
de amor (iSg4.) Arco /m (1890) Mtsteno I a Qiumera 

(1905) Duke Dueno (1911) and Cnaitos dt la lurra (19 ) 
thou h not wanting in charm awakened less interest 

PARDON, the remission by the power entrusted with the 
execution of the laws of the penalty attached to i enmt Ihe 
right of pardoning is coextensive with the right of punishing In 
practice the prerogative is extremely valuiblt when used with 
discretion as a means of adjusting the different degrees of moi fi 
guilt in crimes or of rectifying a miscarri ige of jus{ lee By the 
law of England pardon is the sole prerogative of the king and it 
IS declared by 27 Hen VIII c 4 that no other person his pow« r 
to pardon or remit any treasons or felonies whitsoevcr This 
is a position that is based on the theory of Pnglish hw thit all 
offences are breaches of the kings peace Ihus the Crown 
by pardon only remits the penalty for in att ick upon itself The 
prerogative is m modern times exercised by delegation ihe Crown 
acting upon the representation of the secretary of Slate for the 
home department in England and the secretary for Scotland in 
that country The prerogative of the Crown is subject to some 
restrictions (i) The committing of a subject of the realm to 
a prison out of the realm is by the Habtis Corpus Act a 
praemumre unpardonable even by the king (>i Car II c s 
I ) (2) The king cannot pardon an offence m a matter of private 
rather than of public wrong so as to prejudice the person injured 
by the offence Thus a common nuisance cannot be pardoned 
while it remams unredressed or so as to prevent an abatement 
of it A fine or penalty imposed for the offence may however 
be remitted (3) The king s pardon cannot be pleaded m bar 0! 
an impeachment This pnnciple first asserted by a resolution of 
the House of Commons m the earl of Danbys case (May 5 
provisions of the Act of Settlement 12 

and 13 Will III c 2 

Pardon may be actual conditionaf or constructive Actual 
pardon IS by warrant under the great seal or under the Sign 
^ manual countersigned by a secretary of State (7 $ Geo IV 

i c 28 s 13) Constructive pardon is obtained by ouluraTO of 
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the punishment By 9 Geo IV c 3 s ^ the endurance of a 
punishment on conviction of a feIon> not capital has the same 
effect as a pardon under the great seal Further pardon may be 
free or conditional A conditional pardon most commonly occurs 
where an offender sentenced to death has his sentence commuted 
to penal servitude or any less punishment But it of course 
applies to other cases {see Criminal Law Act 18 7 s 13 and Chil 
dren Act 1908 s 84) The condition of his pardon is the endur 
ance by him of the substituted punishment The effect of a free 
pardon whether actual or con tructive is to put the person par 
doned m the position of an innocent man he may have an action 
against any one thenceforth calling him traitor or felon 

It IS obvious that though the Crown is invested with the n^^ht 
to pardon this does not present pardon being granted by the 
higher authority of an Act of parliament Acts of indemnity 
have frequently been passed the effect of which is the same as 
pardon or remission by the Crown Civil rights are not divested 
by pardon The person injured may have a right of action against 
the offender in spite of the pardon of the latter if the right of 
action has once vested for the Crown cannot affect private rights 
In the United States the president has authority to pardon all 1 
offences against the Government except in case of impeachment 
In the States the governor has the authority usually acting upon 
recommendation of a board of pardons or as in New Jersey as 
a member himself of the board of pardons In the States a 
pardon generally is necessary to restore to a person convicted of 
a felony and m some cases a misdemeanour his political rights 
of voting and holding public ofEice 
PAREJA5 JUAN DE (i6o6“i67o) Spanish painter was 
born a slave in the West Indies about 1606 and in early life 
passed into the service of Velasquez who employed him m colour 
grindincf and other work of the studio By day he closely watched 
his master s methods and by night stealthily practised with his 
brushes until he had attained considerable skill The story goes 
that having succeeded m producing a picture satisfactory to him 
self he contrived furtively to place it among those on which 
Velasquez had been working immediately before an expected 
visit of King Philip I\ The performance was duly discovered 
and praised and Pareja forthwith received his freedom which 
however he continued to devote to his former employer s service 
His best known work is the Calhng of St Matthew in the 
Prado Madrid Velasquez took Pareja with him to Rome and 
painted his portrait (now at Longford Castle) 

PARENT, SIMON NAPOLEON (1855-1920) Canadian 
pohtician son of Simon Polycarpe Parent merchant was born in 
the village of Beauport m the province of Quebec on Sept 12 
1855 He was educated at Laval university where he graduated 
in 1881 In the same year he was called to the bar of the province 
of Quebec Parent was mayor of Quebec from 1894 to 1906 
From the year 1890 to 1905 he represented the county of Saint 
Sauveur as a Liberal in the Quebec assembly and was minister of 
lands in the Marchand administration of 1897 He was pnme 
minister of Quebec from 1900 to 1905 when he became chairman 
of the Transcontinental railway of Canada He died in Sept 1920 
PARENTAL EDUCATION, an organized effort to pro 
vide systematic parental training which will insure harmonious 
and efficient functioning of parent and child m the rapidly chang 
mg civilization (Tor England see School and the Home ) 

THE UNITED STATES 

The movement has grown in the U S from scattered groups 
in the 90s to definite organizations of national proportions 
The major programme of agencies engaged in this work is to 
translate research matenais of sociological and biological saence 
into popular terms of use to parents 
The National Congress of Mothers founded m 1897 by Mrs 
Theodore W Birney became in 1908 the National Congress of 
Mothers and Parent Teaser Associations and in 1924 the Na 
tional Congress of Parents and Teachers It has affihated branches 
in all but one State a membership of over i 000 000 and com 
mittees on ^very phase of child welfare Its programme has 
stressed social contact of parent and teacher discussion of school 


problems and more recently child study 
The Child Study Association of America had m 1928 124 study 
groups associated or affiliated some of which are in China Japan 
Russia London and Canada Independently and in co operation 
with local groups it conducts annual national conferences on 
parenthood education It publishes a magazine Child Study 
The association inspired the formation of the National Council 
of Parental Education The Child Development Committee of 
the National Research Council (19 6) co ordinates the child wel 
fare research of the various universities In connection with a 
study of the pre school elementary and adolescent child spon 
sored by the American Association of University Women 2 4 
child study crroups have been formed In New A ork Boston and 
Hartford the visiting teacher movement (later the National As 
sociation of Visiting Teachers) sprang up almost simultaneously 
m a direct attempt to serve those parents not reached through 
the organizations mentioned The Public Education Association 
has conducted many experiments and investigations through the 
visitmg teacher pointing out the significance of family conditions 
and relationships in forming desirable moral and social responses 
The National Committee on Mental Hygiene (1910) searching for 
the causes of nervous diseases found unhealthy emotional habits 
to be the largest factor and organized child guidance clinics In 
1919 the Progressive Education Association was formed to pre 
sent to the pubhc efforts being made to adapt education to chang 
mg conditions In 19 i through the mitiative of the Parents 
Association of the Horace Mann school Teachers college of 
Columbia university the United Parents Associations of Greater 
New York Schools was formed Its contribution has been the 
search for a technique to provide popular parental education in 
a cosmopolitan congested centre It conducted the Parents Ex 
position (1928) In 19 the American Child Health Association 
: evolved from an older organization to continue the interpretation 
of findings and discovenes of specialists to the lay public It is 
assisted by the State Bureau of Infant and Maternity Hygiene 
baby clinics and hospital courses for pregnant mothers 
Outstanding work has been done m colleges and universities 
with nursery schools (g ^ ) and home management facilities such 
as the Merrill Palmer schools Detroit Mich University of Mm 
nesota University of Chicago Cornell university Iowa State 
college and Vassar college Many not having nursery schools 
CO operate with other agencies as m the case of the University 
of Cmcmnati which has been aided by the Mothers Training Cen 
tre to form a nursery school where parents observe the play 
occupations and methods suited to the pre school child In 1926 
this movement crystallized in a national orgamzation under 
Miss Patty Hill 

Other agencies are the American Home Economics Association 
founded by Mrs Ellen H Richard (1907) to emphasize the sig 
mficance of home making and the American Social Hygiene Asso 
ciation (1914) which assists parents to give proper sex instruction 
The U S Bureau of Education the Federal Board of Vocational 
Education the Federal Children s Bureau and the U S Depart 
ment of Agriculture have made valuable contributions by fur 
mshing lecturers and outlines for reading courses and throu«^h 
study groups Some mumcipahties and State departments of 
education and several pnvate organizations maintain training 
courses 

Bibliography — Amy E and Fred D Watson Opportunities for 
Parental Mducatton (1926) National Conference of Social Work 
Present Status of Parenthood Training Proceedings (1926) Lawson 
G Lowrey Suggested Further Developments in Education for Parent 
hood (1926) uS Bureau of Education Typical Child Care and 
Parenthood Education in Home Economics Departments Bull No 17 
(1927) U S Bureau of Education The Parent Teacher Assoaation 
Bull No 2 (1927) (R E Si) 

PARENZO, a seaport and episcopal see of Italy province of 
Fola 95 m SW of Tneste by rail Pop (1931) 4021 town 
12 607 commune It is situated on the west coast of Istna on 
a pemnsula not more than 5 ft above the sea level and as the 
pavements of the Roman penod are 3 ft below the present surface 
it IS inferred that this part of the coast is slowly subsiding The 
wdl preserved cathedral of St Mammas ( 543 -SS 4 ) is a basilica 
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witli nave and two aisles There are a number of Venetian Gothic 
houses 

Parenzo (Lat FarenUum) conquered by the Romans in 178 
B c still preserves the Roman ground plan and the small mu 
seum IS housed in the rums of a temple The bishopric was 
founded in ad 524 The city formally recogmzed Venetian su 
premacy m 1267 and was in 1354 plundered by Paganino Dona 
of Genoa 

See Neumann Der Dom von Parenzo ("Vienna 1902) 

PARGA, a seaport of southern Epirus in Greece on the 
Ionian Sea Parga has a rock built citadel and a harbour formed 
by a mole which the Venetians constructed in 1^72 It exports 
citrons wool oak bark and skins It is perhaps the site of the 
ancient Toryne a short distance to the west Parga was removed 
to its present position after the Turkish invasion in the 15th cen 
tury Under Venetian protection freely accepted in X401 the in 
habitants maintained their municipal indep ndence and com 
mercial prosperity down to the destruction of the Venetian re 
public in 1797 though on two occasions in 1500 and 1560 their 
city was burned by the Turks The attempts of All Pasha of 
lanmna to make himself master of the place were thwarted 
partly by the presence of a French garrison in the citadel and 
partly by the heroic attitude of the Pargiotes themselves who 
were anxious to have their city incorporated with the loman 
Republic To secure their purpose they in 1814 expelled the 
French garrison and accepted British protection but the British 
Government in 1815 determined to go back to the convention 
of 1800 by which Parga was to be surrendered to Turkey though 
no mosque was to be built or Mushm to settle within its 
territory Rather than subject themselves to the tyranny of All 
Pasha the Pargiotes decided to forsake their country and ac 
cordingly m 1819 the majority migrated to the loman Islands 
The Turkish government was constrained to pay them £150000 
by way of compensation The town has been largely rebuilt since 
that date 

PARGETTING, a term applied to the decoration in relief of 
the plastering between the studwork on the outside of half timber 
houses or sometimes covering the whole wall The devices were 
stamped on the wet plaster This seems generally to have been 
done by sticking a number of pms m a board in certain lines or 
curves and then pressing on the wet plaster in various directions 
so as to form geometrical figures Sometimes these devices are m 
relief and in the time of Elizabeth represent figures birds fol 
lages etc fine examples are to be seen at Ipswich Maidstone 
Newark etc The term is also apphed to the hmng of the inside 
of smoke fiues to form an even surface for the passage of the 
smoke 

PARHELION or MOCK SUN, a spot on a solar halo re 
fleeted at various angles near the sun The most brilliant are 
situated at the intersections of the inner halo and the parhelic 
circle and are particularly brilliant when the sun is settmg They 
are caused by refraction through a pair of alternate faces of a 
vertical prism When the sun is on the horizon the rays fall from 
the principal section of the pnsms and the parheha are therefore 
not only on the inner halo but also on the parhelic circle The 
different values of the angle of mmimum deviation for differently 
coloured rays give rise to most effective colourings See also Halo 

PARIAH, in European usage the name for the outcasts of 
India but many castes rank below them The term paratyan prob 
ably means drummer but it is now almost a generic one and the 
caste IS split up into a number of sub castes pursuing many avoca 
tiona generally humble or even criminal but occasionally respect 
able As a caste their touch pollutes men of high caste yet they 
belChg to the right hand faction and their pnests actually wear 
the sacred thread The Paraiyans would appear to have been 
mthe® a pre Dravidian element or a caste depressed in Uravidian 
toies which was closely connected with the soil It may once have 
held a better status but its occasional privileges are not mcon 
an age-long predial serfdom Its mam strength is m 
^ Tamil dislticts Nbwadays it forms almost a nationality apart 
mhtsownlimiflctsbntboldmgtliemm^^ asserting its 
nflitSi'lritoimg: of its primitive behefa^ yet not 


umnfluenced by Brahmanism Paraiyans once enlisted in Clive s 
troops are still recruited for the Madras sappers and miners 
Conversion to Chnstianity has done much for this and the other 
castes included in the Panchamas or people of the fifth caste 
whose education has been specially fostered by Government 

See E Thurston Castes and Tubes of S India vi (1909) 

PARIAH DOG a do<y of a domesticated breed that has re 
verted in a greater or less de ree to a half wild condition Troops 
of such dogs are found in the towns and villages of Eastern Europe 
Asia and Afnca and they probably interbreed with wolves 
jackals and wild dogs 

PARIAN CHRONICLE, a marble tablet found m the island 
of Paros in 1627 now among the Arundel Marbles at Oxford 
It originally embraced an outline of Greek history from the reign 
of Cecrops legendary king of Athens down to the archonship 
of Diognetus at Athens (264 b c ) The author of the Chronicle 
has given much attention to the festivals and to poetry and music 
thus he has recorded the dates of the establishment of festivals 
of the introduction of various kinds of poetry the births and 
deaths of the poets and their victories m contests of poetical 
skill Important political and military events aie often omitted 
The years are reckoned backwards from the aichonship of Di 
ognetus and further specified by the kings and archons of Athens 
The Chronicle consists of 93 lines m the Attic dialect 

Bibliography— The Panan Chronicle is pnnted by \ Bockh in 
the Corpus tnscupUonum graecarum vol 11 No 2 374 and by C W 
Muller m the Fragmenta historicorum graecorum vol 1 and edited 
by F Jacoby (1904) A new fragment was discovcied in 1897 
(edit Crispi and Wilhelm in Mitthetlungen des archaiologtschen 
Instituts athemsche Ahiheilung vol xxii 1S9/) Ste also Notes 
on the Text of the Parian Marble etc by J A R Munro m 
Classical Review (March and Oct 1901 and June 190$) 

PARI MUTUEL see Totalizator 
PARINI, GIUSEPPE (1729-1799) Rahan poet wis born 
at Bosisio m the Milanese on May 22 17 9 His parents who 
possessed a small farm on the shore of Lake Pusiano sent him 
to Milan where he studied imder the Bamabites in the Academy 
Arcimboldi maintaining himself latterly by copying manuscripts 
In 1752 he published at Lugano under the pseudonym of Ripano 
Eupilmo a small volume of sciolto verse which secured his election 
to the Accademia dei Trasformati at Milan and to that of the 
Arcadi at Rome In 1754 poverty drove him to take priests 
orders and he then obtained a place as tutor II MaUnm (1763) 
the first part of his II Giorno gives ironical instructions to a 
young nobleman as to the best method of spending his mornings 
It at once established Parmis fame and two years later there 
followed II Mezzogiorno The Austrian plenipotentiary Count 
Firmian appointed him editor of the Milan Ga ette and m 1769 
to a specially created chair of belles lettres m the Palatine School 
Panm hoped for great things from the French Revolution and on 
the French occupation of Milan he was appointed magistrate by 
Napoleon and Sahceti Three years later he was dismissed He 
then completed II Vespro and La Notte (published after his 
death) which with the two other poems already mentioned com 
pose II Gkorna The score of Odt composed between 1757 and 
1795 are among the classics of Italian poetry Fanms scorn 
for the aristocratic society of his day and his independent char 
acter mduced de Sanctis to speak of him as the first man of 
the new Italy He died at Milan on Aug 15 1799 

See editions of Parims Opere by Rema (6 vols Milan igoi-04) 
^d by Mazzoni (Flounce 1897) See also F de Sanctis Nmvt Sagi$ 
Carducci Studi su G Panm in vol xm & nv 

of Opere 

PARIS (also called Alexandros champion*) the son 
of Priam and Hecuba, who dreamed tfiat she was diehvered of a 
firebrand The dream was interpreted that her child would ruin 
his country and when Pans was bom be was exposed on Ut Ida 
His hie was saved by the herdsmen and he grew up among theHU 
till he was recogmzed and received by his parents When the $tof e 
^ arose between Hera Athena mi Aphrodite (me Mm) Fttfe was 
; selected as the judge Each mi to bnbe him Hem prmwing 
i Ath^ wiMoim Apteodite tip » 

i Ihe imrlm Paris dewed in 1^# 
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Hera and Athena bitter enemies of his countr> Pans now set 
sail for Lacedaemon deserting his old lo\e Oenone daughter of 
the river god Cebren In Menelaus absence he carried off Helen 
thereupon follm/ved the siege of Troy during which Pans although 
inferior to Hector fought ’^eli enough slaying Achilles (qv) hy 
the help of ApoMo Before the capture of the city he was mortally 
mounded by Philoctetes with an arrow He then bethought him 
of Oenone who he knew could heal the wound She refused to 
save him but when he died she committed suicide The judgment 
of Pans became a favourite subject in Greek art 

PARIS, ALEXIS PAULIN (1800-1881) French savant 
was born at Avenay (Marne) on the 2Sth of March 1800 He 
published in 18 4 an Apologte pour leco e ro'manHqut, and took 
an active part in Parisian journalism His appointment in 18 8 
to the department of manuscripts in the Bibhotheque royale left 
him leisure to pursue his studies m mediaeval French hterature 
Paulin Pans lived before minute methods of reseaich had been 
generally applied to modern literature and his chief ment is that 
by his numerous editions of early French poems he continued the 
mork begun by Dominique Meon in arousing general interest in 
the then little known epics of chivalry Admitted to the Academie 
des Inscriptions et Belies Lettres in 1837 he was shortly after 
wards appointed on the commission entrusted with the continua 
tion of the Btstozre Utter jire de la France In 1853 a chair of 
mediaeval hterature was founded at the College de France and 
Paulin Pans became the first occupant He retired m 1872 with 
the title of honorary professor and was promoted officer of the 
Legion of Honour in the next year He died on the 13th of 
February 1881 m Pans 

His works include Mamcscnts franQats de la bibhotheque du roi 
(7 vols 1836-1848) Lt Romans di Gann le Loherazn precede dun 
examen des romans carlovmgiens (1883-1885) L^ Romans de Berte 
aux grans pies (1832) Le Romancero franqats htsimre de quelques 
anctens trouvhres et ckotx de leurs chansons (1833) an edition of the 
Grandes chromqms de France (1836-1840) La Chanson dAnitoche 
(1S48) Les Aventures de maitre Renart et dYsengnn (1861) and 
Les Romans de la table ronde (1868-1877) both put into modern 
French 

His son Gaston Pans contributed a biographical notice to vol xxix 
of the Eistoire kttiraire 

PARIS, FRANCOIS DE (1690-1727) French theologian 
was bom in Pans on the 3rd of June 1690 He zealously opposed 
the bull Umgemtus (1713) which condemned P Quesnels anno 
tated translation of the Bible He gave further support to the Jan 
semsts and when he died (May i 1727) his grave in the cemetery 
of St Medard became a place of fanatical pilgnmage and wonder 
working The king ordered the churchyard to be closed m 1732^ 
but earth which had been taken from the grave proved equally 
efficacious and helped to encourage the disorder which marked 
the close of the Jansemst struggle {see Jansenism) 

Lives by B de la Bruyere and B Doyen (i73i) See also P F 
Matthieu Btstotre des rmrades et des convidsiommres de St Midard 
M Toliemache French Jansemsts (London 1S93) 

PARIS, GASTON [Bruno Paulin Gaston] (1839-1903) 
French scholar son of Alexis Paulm Paris was bom at Avenay 
(Marne) on Aug 9 1839 An early impulse to the study of Ro 
mance literature was developed by courses of study at Bonn 
(1856-57) under Fnednch Diez at Gottingen (1857-58) and 
finally at the ficole des Chartres (1858-61) His first important 
work £iude sur le role de I acceM latin dans la langue frangatse 
(186 ) was developed later m his Lettre a M Leon GaiUter sur la 
versificahon lahne rhytkfmqm (1866) Gaston Pans maintained 
that French versification was a natural development of popular 
Latin methods which depended on accent rather than quantity 
and were as widely different from classical rules as the Low Latm 
was from the classical idiom He succeeded his father as professor 
of mediaeval French hterature at the College de France in 1872 
becoming director in 1895 m 1876 he was admitted to the Acad 
emy of Inscriptions and in 1896 to the French Academy Gaston 
Pans won a European reputation as a Romance scholar and was a 
literary critic of great aciSnen and breadth of view His Vie de 
Samt Alem (1872) provided a model for future editors pf medi 
aeval texts It included the original text and the van^tnmS datmg 
from (he isth 13th and I4t|d centuries Ga^tqn Phris contnhutp.^ 


largely to the E stotre ktteraire de la France and with Paul 
Meyer published Romania a journal devoted to Romance litera 
ture He tramed at the Ecole des Chartres and the College de 
France a band of disciples who continued his traditions of exact 
research Gaston Pans died in Pans on March 6 igo^ He had 
endeared himself to a wide circle of scholars outside lus own coun 
try by his unfaihng urbanity and generosit> 

His works include Les plus anciens monuments de la langue jrangaise 
(1875) Deux redactions du roman des sept sages de Rome (1876) La 
poesze du moyen age (1885 and 1895) Penseurs et Poetes (1897) 
Fiai qots Villon (1901 Grands ecrivams fran^ais senes) Legendes du 
moyen age (1903) an edition (with G Raynaud) of the Mystere de la 
passion dArnaud Greban (1878) and a translation (with Brachet and 
A Moiel Fatio) of Fnednch Diezs Grammazre des langms romanes 

(1874-78) 

See Hommage h Gaston Pans (1903) ihe opening lecture of his 
successor Joseph Bedier m the chair of mediaeval hterature at the 
Colie e de France A Thomas Essats de phlologie jrangatse (1897) 

W P Rer m the Foftmghtly Review (July 1904) M Croiset 
Notice sur Gaston Pans (1904) J Bedier et M Roques Btbkographze 
des travaux de Gaston Pans (1904) 

PARIS, LOUIS PHILIPPE ALBERT D’ORLEANS, 
Comte de (1838-1894) son of the due d Orleans the eldest son 
of King Louis Philippe was bom on Aug 24 1838 His mother 
was the princess Helen of Mecklenburg Schwerin a Protestant 
By the death of his father in 1S4 the count then four years of 
age became heir apparent to the French throne On the deposition 
of Louis Philippe in 1848 the duchess took her sons the comte 
de Pans and the due de Chartres first to Eisenach in Saxony and 
then to Claremont In 1861 he and his brother were attached to 
the staff of General McClellan commanding the Army of the 
Potomac The count fought m the siege of Yorktown (April 
1862) at Williamsburg (May 5) and at Games Mill (June 2/) 
When difficulties arose between France and the United States with 
regard to Mexico the Orleans pnnees returned to Europe On 
May 30 1864 the count married his cousin the princess Mane 
Isabelle daughter of the due de Montpensier and his son and heir 
the due d Orleans was born m 1S69 He returned to France after 
the fall of Napoleon III and lived quietly on his estates He had 
been refused permission to serve m the Franco Prussian War 
In August 1873 3 -^ an important political conference at Frohs 
dorf a fusion was effected by which the comte de Pans agreed to 
waive his claims to the throne in favour of those of the comte 
de Chambord By the death of the latter in 1883 the count became 
undisputed head of the house of Bourbon but he did not push 
his claims The populanty of the Orleans family however was 
shown on the occasion of the marriage of the comte de Pans s eld 
est daughter with the duke of Braganza son of the king of Portu 
gal in May 1886 This led to a new law of expulsion by which 
direct claimants to the French throne and their heirs were banished 
from France (June ii 1886) The comte de Pans again letired 
to England and devoted his leisure to study In addition to his 
work Les Assoemtzons ouvnhres en Angleterre (1869 and Eng 
trs ) the count edited the letters of his father and published at 
intervals Btstotre de la gmrre ctvde en Amertque (8 vols ) In 
his later years the count compromised the Royalist party by his 
relations with General Boulanger He died on Sept 8 1894 
PARIS, capital of France and of the department of Seme 
situated on the lie de la Cite the He St Louis and the lleLouviers 
m the Seme as well as on both banks of the Seme 333 m, from 
its mouth and 285 m S S E of London (by rail and steamer via 
Dover and Calais) in 48 50 14 N 2 20 14 E (observatory) 
It occupies the centre of the $0 called Pans basm which is tra 
versed by the Seme from south east to north west, open towards 
the west and surrounded by a hne of Jurassic heights The 
granitic substratum is covered by Jurassic Cretaceous and Tet 
tiary formations and at several points bmlding materials — ^free 
stone limestone or gypsum— have been laid bare by erosion ft is 
partly mdeed to the existence qf such quarries in its neighbour 
hood and to the vicmity of the gram bearing regions of the Beauce 
and Bne that the city owes its development Still more important 
1$ its position at the ptQ%$ing place of many continental lines of 
comrnuincation that from Spain via western France that from 
east Spam and the MecJiterranMn via die J^one, those froip 
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Switzerland via Geneva Pontarlier or Basie and on via Belfort 
and Troyes or via Dijon and Sens those from Germany via 
Lorraine those from the Low Countries via Flanders and lastly 
those from the western sea Pans is intermediately situated be 
tween the Mediterranean and the British regions and also between 
the Mediterranean and Central Europe The altitude of Pans 
vanes between 80 ft (at the Point du Jour the exit of the Seme 



TORE AND THE COLUMNS THE NORMAL MONTHLY PRECIPITATION 

from the fortifications) and 420 ft at the hill of Montmartre 
m the north of the city the other chief eminence is the hill of 
Ste Genevieve on the left bank The 1840 walls are since i860 
the limit for the collection of municipal customs dues {octroi) 
The fortifications have been superseded since 1919 Withm the 
wail the area of the cit> is 19 2/9 ac the river runs through it 
from east to west in a broad curve for a distance of nearly eight 
miles 

Climate — ^The mean temperature is 505 that for January 
being 36 5 and that for July 65 5 The lowest temperature 
recorded is —14 and the highest loi The Seme freezes when 
the temperature stays below 18 for a time Frost is expected on 
about half the mghts of the three winter months 
The rainfall is rather evenly distributed with 20% in winter 
in spring 8% in summer and 29% in autumn The raimest 
months are June and October and the dnest is February The j 
average yearlv fall is 20 8 inches The chmate has been descnbed ; 
as somewhat continental in winter and somewhat oceanic m sum 
mer There are observatories on theTour St Jacques and at Mont 
souris at Parc St Maur and at the three levels on the Tour Eiffel 
Top0gtas>hy — ^The development of Pans can be traced out 
wards m approximately concentric rings from the Gallo Roman 
town on the lie de la Cite to the fortifications which now form its 
boundary A line of boulevards known as the Grands Boulevards 
coinciding m great part with ramparts of the 14th i6th and 17th 
centuries encloses most of old Pans a portion of which extends 
southwards beyond the Boulevard St Germain Outside the 
Grands Boulevards he the faubourgs or old suburbs round which 
runs another enceinte of boulevards — boulevards exteneurs— 
corresponding to ramparts of the 18th century Beyond them 
other and more modern suburbs incorporated with the city after 
i860 stretch to the boulevards which hne the fortifications of the 
period 1860-1919 In 1919 the fortified enceinte was abolished and 
Its area was set apart for the building of fiats at moderate rentals 
(Pelotise d Avion on the east and La Courneuve and Le Bourget 
on the north east) and the provision of open spaces (park of the 
ancient Chateau des Sceaux sites of former forts etc ) A new 
^ at6 for the university^ with hostels so far for Bntish Belgian 
and Argentine students has been begun near Montsouns park 
^ south of the city The north east and south are commercial or 
I Industrial m character inhabited mainly by the working classes 
hmrg^ome^ on the west are wealthier residential 
(Auietfil and f ass>) Of the faumurgs of Fans those to 


the north and east are mainly commercial (Faubourgs St Denis 
St Martin Poissonmere) or industrial (Faubourgs du Temple and 
St Antoine) in character while to the west the Faubourg St 
Honore the Champs Elysees and the Faubourg St Germmn have 
been occupied by mansions but these areas including the Champs 
Ei> sees as far west as the Arc de Tnomphe seem destined to be 
absorbed by business The chief resorts of business and pleasure 
are concentrated within the Grands Boulevards and moie espe 
ciaily on the north bank of the Seme No umiormity marks the 
street plan of this or the other quarters of the city One broad 
and almost straight thoroughfare bisects it under various names 
from Nemlly (west north west) to Vincennes (east south east) 
Within the limits of the Grands Boulevards it is known as the rue 
de Rivoii (over 2 m in length) and the rue St Antoine and runs 
parallel with and close to the Seme from the place de la Concorde 
to the place de la Bastille From the Eastern station to the ob 
servatory Pans is traversed north north east and south south west 
for 2^ m by another important thoroughfare — the boulevard 
de Strasbourg continued as the boulevard de Sebastopol as the 
boulevard du Palais on the lie de la Cite and on the south bank 
as the boulevard St Michel A further line of boulevards has 
been developed between the place de la Concorde and the place 
Denfert Rochereau on the southern prolongation of the boulevard 
St Michel while the boulevard Jules Ferry has been made to give 
access from the boulevard Richard Lenoir to the quays beside the 
canal St Martin thus providing another way around the east of 
the city The line of the Grands Boulevards from the Madeleine 
to the Bastille by way of the place de 1 Opera the porte St Denis 
and the porte St Martin (two triumphal arches erected m the 
latter half of the 17th century in honour of Louis XIV ) and the 
place de la Republique stretches for nearly 3 miles It contains 
most of the large cafes and several of the chief theatres and 
though its gaiety and animation are concentrated it the western 
end — ^in the boulevards des Itahens des Capucmcs and de h 
Madeleme^ — ^it is as a whole one of the most celebrated avenues 
m the world On the right side of the river may also be mentioned 
the rue Ro>ale from the Madeleine to the place de la Concorde 
the Malesherbes and Haussmann boulevards the first stretching 
from the place Madeleine north west to the former fortifications 
the second from the Grands Boulevards near the place de I Opei i 
now right to the place de 1 fitoiie the avenue de 1 Opera which 
unites the place du Palais Royal approximately the central point 
of Pans with the place de 1 Opera the rue de H Paix connecting 
the place Vendome with the place de 1 Opera and noted for its 
fashionable dress making establishments and the rue Auber and 
rue du Quatre Septembre also terminating m the place de 1 Opera 
in the vicinity of which are found some of the finest shops m 
Pans the rue St Honore running parallel with the rue de Rivoh 
from the rue Royale to the Central markets the rue de Lafayette 
one of the longest streets of Pans traversing the town from the 
Opera to the Bassm de la Villette the boulevard Magenta from 
Montmartre to the place de la Republique and the rue de Turbigo 
from this place to the Halles Centrales On the left side of the 
nver the mam thoroughfare is the boulevard St Germain begin 
mng at the Pont Sully skirting the Quartier Latin the educational 
quarter on the north and terminating at the Pont de la Concorde 
after traversing a quarter mainly devoted to ministries embassies 
and other official buildings 

Squares — Some of the chief squares have already been men 
tioned The finest is the place de la Concorde laid out under 
Louis XV by J A Gabriel the scene of the execution of Louis 
XVI Mane Antoinette and many victims of the Revolution 
The central decoration consists of an obelisk from the great 
temple at Luxor in Upper Egypt presented to Loms Phihppe m 
1831 by Mohammed Ali The place Vendome begun towards the 
end of the 17th century has a column surmounted by a statue of 
Napoleon I and decorated with plates of bronze on which are 
depicted scenes from the campaign of 4^05 The place de 1 fitoile 
IS the centre of 12 avenues radiating from it in all directions The 
chief of these is the avenue des Champs Blys^es which connects 
It with the place de la Concorde while on the other side the 
aVemie de la Gtande An^^e leads to^the former fortifications the 
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SITES OF HISTORICAL INTEREST IN OLD PARIS 
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Ho fornnng i stcf ion of the main artery of Pans the well wooded 
avtmic dll Bois ck Boulogne leads to that celebrated park In the 
centre of the phte tk \rc dt Tnomphe de 1 ifetoiie the largest 
trmmphal irrh m ihc world (16 it high by 147 ft wide) com 
memontts tht mihlary triumphs of the Revolutionary and Napo 
leoruc troops Lnder it has recently been placed the Grave of 
the Unknimn Soldier In the place de la Rcpublique stands a 
huge statue of the Republic The place de la Bastille stands a little 
to the cast of the site of the famous State pnson It contains the 
Colonne de JuiHet erected in memory of those who fell in the 
revolution of Jul> 1830 The place du Carrousel within the west 
era wings of the Louvre and so named from a revel given there 
by Louis XIV was enlarged about the middle of the 19th century 
The triumpha! arch on its west side commemorates the victones 
of 180S formed the mam entrance to the Tmienes palace (see 
below) Pacing the arch there is a stone pyramid forming the 
background to a statue of Gambetta Other squares are the place 
des Victoires dating from 1685 the place des Vosges formerly 
place Royale fonned by Henry IV on the site of the old Toim 
nelles palate the place de 1 Hotel de Ville once the place de 
Greve the place du Chatelet on the site of the prison of the 
( rand Chatekt pulled down m 180 with a fountain and a column 
commemorative of victories of Napoleon and the place ae la 
Natimi corresponding at the east of the aty to the place de 
1 Stoile at the west , ^ . 

South of the Seme are the place St Michd one of the great 
mutm of tnffic m Farts the Carrefour de 1 Observatone with 
the montmifaidl; to Fwn 4 s Jamier the eiiplorer and the statue 01 
Genoal atandof on the spot where he was shot the p^ce 
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Bouibon in front of the Chamber of Deputies On the He de la 
Cite in front of the cathedral is the place du Parvis Notre Dame 
The Seme — ^The Seme flow for nearly 8 m through Pans 
As It enters and as it leaves the city it is crossed by a viaduct 
used by the circular railway and for ordinary traffic that oi 
Point du Tour has two storeys of arches Three bndges — ^th< 
Passerelle de 1 Estacade between the He St Louis and the ngh 
bank the Pont des Arts and the Passerelk Debilly (close to th 
Trocadero) — are for foot passengers only all the others are 
for carriages as well The most famous and in its actual state the 
oldest IS the Pont Neuf begun m iS/8 the two portions of which 
rest on the extremity of the island called La Cite the point at 
which the river is at its widest (863 ft ) On the embankment 
below the Pont Neuf stands the equestrian statue of Henry IV 
Between La Cite and the left bank the width of the lesser chan 
nel IS reduced to 95 feet The river has a width of 540 ft as it 
enters Pans and of 446 ft as it leaves it After its entrance to 
the city it passes under the bndges of Tolbiac Bercy and Auster 
htz that of Sully those of Mane and Louis Philippe between the 
lie St Louis and the right bank that of La Tournelle between 
the He St Louis and the left bank that of St Louis between 
the He St Louis and La Cite The Cite communicates with the 
right bank by the Pont d Arcole the Pont Notre Dame built on 
foundations of the isth century and the Pont au Change owing its 
name to the shops of the money changers and goldsmiths which 
bordered its mediaeval predecessor with the left bank by that of 
the Archeveche the so called Pont au Double the Petit Pont and 
the Pont St Michel the original of which was built towards the 
end of the 14th century Below the Font Neuf come the Pont des 
Arts Pont du Carrousek Pont Royal (a fine stone structure lead 
mg to the Tuilenes) and those of Solf^nno La Concorde Alex 
andre III Invahdes Alma I6na (opposite the Champ de Mats) 
Passy GreneUe and Mirabeau llie Sein^has at tones caused 
disastroqs floods m the mty A canal to umfce the Marne 


[DESCRIPTION 


288 PARIS 


Arnet) with the Seme near St Dems below Pans is to protect 
Pans fiom inundation the danger of which is greatly increased 
by the fact that the Seme and Marne meet just above Pans 
Pott — ^The river banks in Pans are everywhere protected 
b> broad embankment or qtmis at the foot of which are senes 
of landin s for the river steamers and ports for loadm and un 
loading goods such as that of Bercy for wines those of La Rapee 
and the canal St Martin for floated timber those of Macas and 
lie Lou\ier were foimerly used for wood fuel which is now 
largely dealt with alono- the canal St Martin those of St Nicolas 
and of Orsay for building materials those of Ormes and La Greve 
for fruit that of La Gare for oil and so on the utilization of these 
ports IS changing in various respects Pans has dev eloped greatly 
as a port in the oth century and the basin of La Villette in the 
north east connects by canals with the Seme m Pans (Canal St 
Martin passing under the boulev ard Richard Lenoir and the place 
de la Bastflle) with the Ourcq (canal de 1 Ourcq meeting that river 
/4 km above Pans) and with the Se ne at St Dems below Pans 
(canal St Denis) These canals give effective water transport to 
and from north west and north east France and the quantity of 
goods handled is very large Development of industry has led to 
enlargement of the port by the building of basins at Bonneml 
C ennevilliers and Pantin Another port is to be established at 
Bobigny and others m the space set free by demolition of forti 
fications The deepemno^ of the Seme has also been planned 
Markets — ^The slaughter houses cattle yards and with few 
exceptions the markets of Pans belong to the nmnicipahty 
The chief slaughter house is the abattoir general of La ViUette 
in the extreme north east of the city on the bank of the canal de 
iOuxcq adjoining it aie the municipal cattle yards and markets 
connected with the Cemture railway so that the cattle trucks are 
brought straight into the market Cattle traders and butchers 
pay dues for the use of these estabhshments There are other 
less extensive slaughter yards at Vaugirard Most of the cattle 
come from Calvados Maine et Loire Vauciuse Nievre Loire 
Infeneure and Orne sheep from Seme et Marne Aveyron Aisne 
Seme et Oise Lot and Cantal pigs from Loire Infeneure and 
other western departments calves from Loiret Eure et Loir and 
others of the northern departments Dead meat game poultry 
fruit vegetables flsh and the other food supplies have their 
centre of wholesale distribution at the Halles Centrales close to 
the Louvre which comprise besides a large uncovered space a 
number of pavilions of iron and glass Close to the Hailes is the 
Bourse de Commerce which is a centre for transactions m alcohol 
wheat rye and oats flour oil and sugar and a market for flour 
the trade in which is more important than that in wheat is held m 
the place St Germam 1 Auxerrois sales being effected chiefly by 
the medium of samples Most of the wines and spmts consumed 
in Pans pass through the entrepots of Bercy and the wine market 
on the Quai St Bernard the first specially connected with the 
wme trade the second with the brandy trade In addition there 
are other provision markets m various quarters of the city owned 
and supervised by the municipality as well as numerous flower 
markets bird markets a market for horses carnages bicycles 
and dogs etc Two fairs are still held m PariS“H:he jotre aux 
jantbom m the boulevard Richard Lenoir during Holy Week 
and the fom au pmn d eptces m the place de la Nation and its 
yicimty at Easter time Market and market places are placed 
under the double supervision of the prefect of Seme and the 
prefect of police (See section on Admtmstrakm ) The former 
olicial has to do with the authonmtion removal suppression and 
holding of the markets the tong and collecting of the dues the 
Choice of sites the erection and maintenance of buildings and the 
location of Vehicles The latter maintains order keeps the roads 
clear and Watches against fraud There is a mumcipal laboratory 
Where any purchaser can have the provisions he has bought ati 
alysed and can obtain precise mformatiou as to their quality 
ia m ^^octroi or duty charged upon goods entermg^ Pans 
Chamber of commerce occupies a bufldmg close to the 

Pans Stt Ipiig had a cOrtain amoto of mdustry 
If SOM apd^the OstaWshmeOt of railWa^ works 


the development of the port and the introduction of electriral 
power fostered manufactures It is said that by 1911 half the 
non agricultural production of France was from Pans and its sur 
roundings and included metal work chemical industries pottery 
and glass making work m hides and leather boots and shoes 
tobacco and food and timber industries War conditions m 1914- 
18 forced forward industrial production and industries then 
started for army supply purposes have now been adapted to other 
ends Electrical power has been centralized for Pans since 1914 
under one company which leases the cable from the municipality 
The growth of industry has brought an increase of population 
around Pans and the industrial elements gather especially on the 
east Side of the city Pans has always been a great business 
centre and the city is in a ver> special sense a headquarters of 
banking and commerce while the centralized administration of 
France gives Pans a large official element in its population and 
laige employment in Government offices 

Promenades and Parks — In the heart of Pans are situated 
the State owned gardens of the Tuilenes (56 ac ) designed by 
Andre Le Notre under Louis XIV and later enlarged From the 
river side a fine view is to be had over the Seme to the park and 
palace of the Trocadero and from the terraces along the place 
de la Concorde the eye takes m the place and the avenue of the 
Champs Eiysees The gardens of the Luxembourg planned in the 
I /th century are less formal than the Tuilenes Buttes Chaumont 
gardens m the north east occupy irregular ground which up to 
1866 was occupied b> lime kilns etc Montsouns park in the 
south also consists of broken ground in the middle stands the 
meteorological observatory and space near to the park has been 
assigned to the new Cite Umversitaire The small Monceau 
park m the anstocratic quarter to the north of the boulevard 
Haussmann is a portion of the old park belonging to Ling Louis 
Philippe 

The State owned Jardin des Plantes (founded m the first 
half of the 17th century) about 58 ac m extent contains the 
museum of natural history (1793) with its zoological gardens 
Its hothouses and greenhouses its nursery and naturalization 
gardens Its collection of hvmg plants is very important and it 
IS very beautiful in spnno- 

The Champ de Mars (laid out about 1770) contains the Eiflet 
tower The gardens of the Palais Royal are surrounded by 
galleries 

The Bois de Boulogne and Bois de Vincennes outside the old 
line of fortifications are far larger than the parks within them 
The Bois de Boulogne 2 100 ac is reached by the wide avenue 
of the Champs filysees as fai as the Arc de Tnomphe and thence 
by the avenue of the Bois de Boulogne or that of the Grande 
Armee Here are the two race courses of Longchamp (flat races) 
and Auteuil (steeplechases) the park of the small chateau of 
Bagatelle (1777) the grounds of the Polo Club and the Racing 
Club and the gardens of the Acchmatization Society with menag 
eries conservatories and aquanum are largely visited by pleasure 
seekers The Bois de Vincennes (see Vincennes) is 2 300 ac in 
area Reference has been made above to some new open spaces 
especially in connection with the demolished fortifications around 
which an open zone of 250 metres width was reserved The parks 
and gardens except the Tuilenes and the Jardm des Plantes 
are city property 

Chtircbes— The cathedral of Notre Dame (1163-1240) 139 
yd m length and 5 yd in breadth consists of a choir and apse 
a short transept and a nave with double aisles continued round 
the choir and flanked by square chapels added after completion of 
the rest of the church The central spire was added during res 
toration (1846-79) Two massive square towers crown the pnn 
cipal fagade Its three doors are decorated with fine eafly Gothic 
carving and surmounted by a tow of figures representifig 28 kings 
of Israel and Judah Above the central dOor is a to^e wihdoVr 
above which is a third ^orey consistilig of a griceM galery of 
, pointed arches supported on Slender columns Th6 ttansept MS 
two facades, also n Aly decorated Mh Wb A and COnfaifi 

, in^ roae wifidoWs with magnificent Century ilmf l*a|t w tie 
choir scrmi » r4th century Work • The df Ihfe 
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beloB^-s to the early iSth century 

The historic abbey chuich of St Germain des Pres has a Roman 
esque nave and transept and is decorated with modern frescoes 
St Pierre de Montmartre is transitional (12th century) St 
Juhen le pauvre cor temporary with Notre Dame is allocated to 
the use of the lUniate Greek Church St Germain I Auxerrois 
(i3th-i6th centur>) has a fine porch (1435) St Gervais is Flam 
boyant with a classical facade and good stained glass 

St Etienne du Mont combines the Gothic and Renaissance 
styles it has a fine rood loft (1600-1609) by Pierre Biard and 
a splendid collection of stained 
windows of the i6th and early 
1 7th centuries a chapel contains 
part of the sarcophagus of Ste 
Genevieve St Eustache (1532“ 
c 16 so) IS unique because with 
many Gothic characteristics it is 
of the Renaissance period apart 
from a Classical faqade of the 
1 8th century 

St Suipice (1655-1777) al 
most equals Notre Dame in di 
mensions and is a fine example 
of the Classical style St Roch 
(1653-1 /40) contains works of 
art of the 17th and i8th centur 
les The church of the Sacre 
Coeur on the heio^ht of Mont 
martre was begun m 1 8, 6 and * 

IS in Romanesque Byzantine 

style La Madeleine was built on the lines of a Roman temple 
under the influence of Napoleon I 

Civil Buildings — ^The Louvre (Lupara) the south front of 
which extends along the Seine for about half a imle owes its 
origin to Philip Augustus who erected a huge keep defended by a 
rectangle of fortifications m what is now the south west corner 
of the quadrangle where its plan is traced on the pavement The 
fortress was demolished by Francis I and under that monarch 
and his successors Pierre Lescot built the portions of the wings 
to the south and west of the courtyard which rank among the 
finest examples of Renaissance architecture The rest of the 
buildmo^s surrounding the courtyard date from the reigns of Louis 
XIII and XIV the most noteworthy feature being the colon 
nade (1666-70) of the east facade designed by Claude Perrault 
The two wings projecting westwards from the comers of the 
quadrangle each consisting of two parallel galleries with pavihons 
at intervals were built under Napoleon III with the exception 
of the Grande Galerie and at right angles to it the pavihon 
Henry IV containing the \pollo gallery which were erected on 
the river front by Catherine de Medici and Henry IV Of these 
two wings that on the north is occupied by the Ministry of 
Finance The history of the palace of the Tuileries (so called in 
allusion to the tile kilns which occupied its site) is intimately 
connected with that of the Louvre its origin being due to Cath 
erine de Medici and Henry IV The latter built the wing rebuilt 
under Napoleon III which umted it with the Grande Galene 
the corresponding wing on the north side dating from various 
periods of the 19th century The palace itself was burnt by the 
Commumsts in 1871 with the exception of the terminal pavihon 
on the south (pavilion de Flore) only the northern terminal 
pavihon (pavilion de Marsan now occupied by the museum of 
decorative arts) was rebuilt 

The Palais de Justice (law courts) covers the greater part of 
the He de la Cite west of the boulevard du Palais In Gallo 
Roman times the site was occupied by a citadel later the palace 
of the Merovingian and Capetian kings who enlarged it Charles 
V (i337~^o) made it over to the parlement Fires in 1618 1737 
and 1776 heralded a recoui^ traction m 1840 In the interior the 
only mediaeval remains are the Samte Chapelle the Conciargene 
an old prison where Mane Antoinette was confined and some halls 
and kitchens lof the 13th century The courts^ isdnch wlude lie 
Cour de Cassation the supreiie tribunal an France the 


Appeal and the Court of First Instance are on the first floor 
the chi f feature of which is the fine Salle des Pas Perdus the 
successor of the Grand Salle a hail origmaliy built by Philip the 
Fair and rebmlt after fires m 1618 and 1871 The Samte Chapelle 
one of the most perfect specimens of Gothic art was erected from 
1245 to I 48 by St Louis as a shrine for the crown of thorns and 
other relics now at Notre Dame and was restored m the 19th 
century It comprises a lower portion for servants and retainers 
and the upper portion or royal chapel richly decorated and lighted 
by lofty windows set close together and filled with beautiful 
stained glass The Palais de Justice has a fine fagade (18/9) m 
Greek style The fagade towards the Seme embodies four towers 
which date m parts from the reconstruction under the Capetian 
dynasty That at the east angle (the toyr de 1 Horloge) contains 
a clock of 1370 said to be the oldest public clock m France A 
handsome iron railing of I/87 separates the courtyard on the east 
side from the boulevard du Palais 

The hotel de Cluny is a graceful and well preserved Late Gothic 
building with fine carved doors dormer windows and open work 
parapet The mansion which contains a rich Gothic chapel v as 
erected at the end of the 15th century by Jacques dAmboise 
abbot of Cluny It stands on the site of a Roman palace said to 
have been built by the emperor Constantius Chlorus (d 306) and 
ruins of the baths are still to be seen adjoining it It was bought 
in 1833 by A du Sommerard to house his collections and is now 
a State museum 

The Hotel des Invalides was founded under Louis XIV as a 
retreat for infirm soldiers and also is the headquarters of the mill 
tary governor of Pans It contains museums of military history 
and of artillery (weapons and armour) the parish church of St 
Louis and behind all a gilded dome sheltering another church the 
Eiglise royale built by J H Mansart 1693-1706 The central 
crypt of this church contains a fine sarcophagus of red porphyry 
m which he the remains of Napoleon I brought from St Helena 
in 1840 while close by are the tombs of his friends Duroc and 
Bertrand 

The Pantheon was built to the plans of J G Soufflot m the last 
half of the i8th century under the name of Ste Genevieve 
whose previous sanctuary it replaced In I/91 the Constituent 
Assembly decreed that it should be no longer a church but a 
sepulchre for great Frenchmen Voltaire and Mirabeau were the 
first to be entombed m the Pantheon as it then came to be called 
Reconsecrated and resecularized more than once during the 19th 
century the building finally regained its present name m 1885 
when Victor Hugo was buried there The Pantheon is an imposing 
domed building in the form of a Greek cross The tympanum 
above the portico is by David d Angers and an the interior are 
a series of paintings of the hfe of Ste Genevieve by Puvis de 
Chavannes 

The Palais Royal built by Richeheu about 1630 is now occu 
pied by the Council of State and the Theatre Frangais The 
palace of the Luxembourg on the site of a mansion of Duke 
Francis of Luxembourg was rebuilt by Mane de Medici wife of 
Henry IV The south fagade facing the Luxembourg garden was 
rebuilt m the original style under Louis Philipne The Luxembourg 
became the palace of the Directory and later of the Consulate 
the senate of Napoleon I the chamber of peers under Louis 
Philippe the senate under Napoleon III and since 1879 it has 
housed the republican senate The chamber of deputies meets 
m the Palais Bourbon (rSth and early 19th century) and was 
first built for the Bourbon Conde family The palais de 1 iSlysee 
the residence of the president of the republic was built in 1718 
for Louis d Auvergne count of Evreux and was afterwards 
acquired by Madame de Pompadour The hotel de mile (1873- 
82) on the nght bank of the Seme opposite the Be de la Cite 
stands on the site of a town hall built from 1535 to 1628 much 
enlarged towards 1840 and destroyed by the Communists in 1871 

Ih.e Conservatoire des Arts et Metiers a techmcal school and 
museum of machinery etc founded by the engineer Vaucanson 
in 1775 IS established in the old Clumac priory of St Martin de$ 
Champs J enlarged in the 1:9th century The refectory is a fine 
W 1 of &e 13th centpry, tji church mth pa interesting choir m 
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the Transition style dates from the nth to the i^th centuries 
The Musee Carnavalet was bmlt in the i6th century for Francois 
de Kernevenoy whence its present name and enlarged m 1660 
Mme de Sevi ne afterwaras resided there The national archives 
are sto ed in the hotel Soubise (early 18th and 19th century) 
on the site of a house bmlt by Olivier de Ciisson in i^/O It was 
afterwards added to by the family oi Guise and rebuilt by Fran 
gois de Rohan duke of Soubise The palace of Cardinal Mazarin 
augmented in modern times contains the Bibliotheque Nationale 
The palais de 1 Institut formerly the Colie e Mazarin dates from 
the last half of the i /th century it is the seat of the academies 
(except the Academy of Medicine which occupies a modern 
budding close to the Ecoie des Beaux Arts) and of the Bureau des 
Longitudes the orreat nat onal astronomical council The Military 1 
school (iSth century) oveilooks the Chimp de Mars The huge 
Sorbonne buildings date from the latter years of the 19th century 
with the exception of the church which belon ed to the coile e as 
reconstructed by Richeheu The astronomical observatory is a 
splendidly equipped building erected under Louis XIV The 
Ecoie des Beaux Arts (facing the Louvre on the left bank of the 
Seme) with its interesting collections partly occupies the site 
of an Augustmian convent and comprises the old hotel Chimay 
It was erected from 18 o to 1838 and added to later The court 
yard contains part of the fagade of the Norman chateau of Gail 
ion (i6th century) destroyed in the Revolution and the portal 
of the chateau of Anet (erected by Philibert Delorme in 1548) 
has been adapted as one of the entrances The Grand Palais des 
Beaux Arts where horse shows etc as well as annual exhibitions 
of paintings and sculptures are held and the Petit Palais des 
Beaux Arts which contains art collections belonging to the city 
date from 189/-1900 The Bourse belongs to the first half and the 
Tribunal of Commerce and the Trocadero are of the second half 
of the 19th century 

The so called Maison de Frangois I (on the Cours la Reme 
overlooking the Seme) is a small but beautifully decorated build 
ing erected at Morel in 1527 and re erected in Pans in 1826 In 
the St Gervaft quarter are the hotel de Beauvais of the latter 
half of the 17th century and the hotel Lamoignon built after 
1 580 for Diane de France duchess of Angouleme both of which 
ha\e handsome courtyards m the same quarter is the hotel de 
Sens of the 15th century residence of the archbishops of Sens 
whose province then included the diocese of Pans The hotel 
Lambert on the lie St Louis bmlt by L Levau m the 17th cen 
tury for Nicholas Lambert and afterwards inhabited by Mme 
du Chatelet and Voltaire and George Sand has a magnificent stair 
case and many works of art The hotel de Sully built for the 
duke of Sully from 16 4 to 16^0 is in the rue St Antoine and 
has an interesting courtyard Of the fine mansion of the duLes 
of Burgundy the only relic is a tower of the early 15th century 
bmlt by Jean Sans Feur 

Theatres etc — ^The Op6ra (entitled the National Academy 
of Music) was onginally founded in 3671 After several changes 
of locale it was eventually transferred from the rue Le Peletier 
to the present fine opera house (1861-75) 

The Theatre Fianga s or Comedie Frangaise was formed m 
1681 under the latter name by the union of Moliere s company 
with two other theatrical compames of the time The name 
Theatre Frangais dates from 1791 when part of the company 
headed by the tragedian Talma migrated to the south west wing 
of the Palais Royal which the company reunified m 1799 has 
since occupied Both the Theatre Fran^ais and the less impor 
taut Odeon a building of 1782 twice rebuilt close to the Luxem 
bourg garden present the works of the classical dramatists and 
modem dramas both tragic and comic The Opera Comique 
founded in the early i8th century occupies a building in the 
boulevard des Italians reconstructed after a fire in 1887 Senous 
as well as light opera is performed there There are many other 
weE known theatres A journal Comoedta publishes (1929) de 
tads of the cast at the vanous theatres and thus oiers a useful 
theatre guide There are many music haUs with variety turns 
and also numerous cafes concerts usuaUy without admission 
at which one Is stfrposed to order refreshments Cai^arsts 


arttsUques specialize m social and political satire 

Music and Painting — Music has its headquarters at the Con 
servatoire de Musique with concerts (19 9) especially on Sun 
day afternoons the concerts Colonne Lamoureux Pasdeloup 
Touche are widely known while the Schola Cantorum and the 
concerts spintuels de la Sorbonne are of special interest and 
music is also often given at the Trocadero The Salles Gaveau 
Ple>el Erard etc also provide music of the churches La 
Madeleine St Eustache St Roch St Sulpice and Notre Dame 
are most famed for music Pans is famed for its exhibitions of 
pictures the Salon at the Grand Palais des Champs Elysees 
being best known it is held 111 May and June Several societies 
organize other exhibitions and some firms also hold exliibitions 
of value 

Sport — ^Pans is the chief centre of French sports and many 
forms of sport are directed from the Federation frangaise d athiet 
isme the Stade frangais and the Racing Club de France The 
chief horse races are at Longchamp and Auteuil with other 
important ones at Chantilly and elsewhere the large Stade Per 
shmg was given to France by the American army and the 
\ M C A It IS situated at Vincennes There are several aviation 
clubs Special mention may be made of the important tennis clubs 

Museums — ^The Louvre now houses one of the most celebrated 
museums in the world On its ground floor are collections (i) 
of antique sculpture including the Venus de Milo the Pallas of 
Velletn the Hera of Samos the Tiber group and many other 
famous treasures The well known Nike of Samothrace is apart 
from these at the head of a staircase ( ) of mediaeval and 
Renaissance sculpture including work by Michelangelo Jean 
Goujon Germain Pilon the Della Robbia Donatello Benvenuto 
Celiim (bronze) etc (3) of Egyptian antiquities (4) of south 
west Asiatic and Carthaginian antiquities including such famous 
objects as the stele of Hammurabi and the Moabite stone and 
(5) of French sculpture of the 17th- oth centuries 

The first floor has been much rearranged m recent years the 
splendid collection of paintings of non French artists being now 
arranged in schools in the Grande Galene This collection con 
tains many masterpieces by Leonardo da Vinci (the Virgin of the 
Rocks Mona Lisa etc ) Raphael ( Baldassare Castiglione 
the Man with the Glove etc ) Correggio (the Marriage of St 
Catherine ) and almost all the chief painters of the Renaissance 
Velasquez El Greco Murillo and Goya are represented The Van 
Dyck collection is most remarkable mcluding the famed picture 
of Charles I of England the Flight of Lot and others The 
work of Rembrandt is choicely and nchly represented and the salit 
Rubens preserves 18 of that masters 21 large allegorical paint 
mgs of the life of Mane de Medici Another section includes 
a Virgin and Child by Jan van Eyck Salvator Mundi by 
Roger van der Weyden and work by Memlmg and others The 
salon Carre has some large Italian pictures (Raphael Titian 
Tintoretto Correggio Paolo Veronese) There is a sails des 
pnmtHfs tfaltens with such treasures as Fra Angelico s Corona 
tion of the Virgin The collection of French pictures includes 
a historical section and the Chauchard collection of Corot Meis 
sonier Millet ( The Angelus etc ) and other artists French art 
occupies the second floor (work of Manet Monet Degas Cezanne 
and others) and the pavilion de Marsan houses a museum of 
decorative art The first floor also includes the collections of pot 
tery furniture tapestry metal work enamels jewellery ivones 
bronzes etc a collection of British pictures a collection of draw 
mgs (Watteau is notably represented) On this floor are also 
collections of Egyptian Asiatic and classical antiquities supple 
mentmg those on the ground floor and still others are housed in 
the pavilion de la Tremoille In addition to the pictures above 
mentioned the second floor houses a Muslim museum and a naval 
museum The entresol contains a collection of engravings and the 
Far Eastern collections 

The museum of the Luxembourg iistalled in a building near 
the palace occupied by the senate is devoted to works of Imng 
painters and sculptors acquired by the State They remain there 
for ten years after the death of the artist that tie finest ipay 
he selected for the Louwe Some pictures by Degas and C&aime 
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Arrondissements 

Quarters 

Popu 

iation 

1906 

Popu 

lation 

1931 

Inhabi 
tants per 
acre 

I Louvre 

St Germam 1 Vuxerrois Halles Palais Royal Place Vendome 

60 906 

41 461 

93 

II Bourse 

Gaillon \ ivienne Mail Bonne Nouvelle 

61 116 

44 297 

191 

III Temple 

Arts et Metiers Lnfants Rou es Archives Ste Avoie 

86 15 

70 971 

246 

IV Hotel deViUe 

St Mein St Gervais Axsenal Notre Dame 

96 490 

81 286 

211 

V Pantheon 

St Victor Jardin des Plantes Val de Grace Sorbonne 

117 666 

114 272 

186 

VI Luxembour 

Monnaie Odeon Notre Dame des Champs St Germam des Pres 

97 o5:> 

96 28 

1 85 

VII Palais Bourbon 

St Thomas d \quin Invahdes Ecole Militaire Gros Cailiou 

97 31 s 

102 3 2 

103 

VIII Eiysee 

Champs Ely sees Faubourg du Route La Madeleme 1 Europe 

99 769 

84 259 

89 

lY Opera 

St Georges Chaussee d Vntin Faubour Montmartre Rochechouart 

118 818 

102 677 

194 

X St Laurent 

St Vincent de Paul Porte St Denis Porte St Martin H pital St Louis 

151 697 

129 701 

184 

XI Popmcourt 

Fohe Mencourt St Ambroise La Roquette bte Mar uente 

2 2 050 

218 678 

24s 

XII Reuiliy 

Bel \ir Picpus Bercy Qumze V m ts 

I 8 648 

150 876 

108 

XIII Gobelins 

Salpetnere Gare Maison Blanche Croulebarbe 

133 I 3 

160 182 

i 103 

XIV Observatoire 

Montparnasse Sante Petit Montrouge Piaisance 

150 136 

i7o 395 

150 

X\ \ augirard 

St Lambert Necker Crenelle Javel 

168 igo 

236 ^ 

132 

XVI Passy 

Auteuil La Muette Porte Dauphme ChaiUot 

130 719 

173 289 

99 

XV II BatignoUes Monceau 

Ternes Plaine Monceau Bati noUes Epmette 

07 I / 

219 933 

200 

XVIII Montmartre 

Grandes Carneres Clignancourt Goutte d Or La Chapelle 

258 174 

287 286 

223 

XIX Buttes Chaumont 

La V lUette Pont de Flandre Amerique Combat 

148 081 

lbs 359 

118 

XX Menilmontant 

Belle’v ille St Fargeau Pere Lachaise Charonne 

169 4 9 

194 124 

1 ^52 


were still at the Luxembourg m 1927 and here is also the famous 
Bronze age of Rodin Foreign pictures belonging to the Luxem 
bourg are now housed in the Musee du Jeu de Paume in the 
Tuilenes gardens They include well known works of G F 
Watts Constantin Meunier J S Sargent and others 

The Cluny museum occupies the old mansion of the abbots of 
that order (see above) It contains about 1 1 000 examples of 
mediaeval and Renaissance art sculptures in marble wood and 
stone ivories enamels and mosaics pottery and porcelain tap 
estries bronzes specimens of goldsmith s work both religious 
and civil including nine gold crowns of the /th century found 
near Toledo Venetian glass furniture iron work State carriages 
ancient boots and shoes and pictures 

The Carnavalet museum comprises a collection illustrating the 
history of Pans and includes pictures portraits furniture etc 
The Petit Palais des Beaux Arts contains art collections belong 
mg to the city (especially the Dutuit collection) The house of 
Gustave Moreau rue Rochefoucauld is now a museum of his 
paintings and that of Victor Hugo place des Vosges contains a 
collection of objects relating to the poet The Musee Jacquemart 
Andre opened in 191^ has choice paintings sculpture tapestry 
etc The Musee Rodin is of special value for the great sculptor s 
work 

The Trocadero palace contains a museum of casts illustrating 
the progress of sculpture chiefly that of France from the nth 
to the 1 8th century it also possesses a collection of Khmer an 
tiquities from Cambodia and an ethnographical museum In the 
same neighbourhood are the Guimet museum containing the col 
lections of onental pottery of objects relating to the oriental 
religions and of antiquities presented to the State in 1885 by 
fimile Guimet of Lyons and the Galli^ra museum erected by 
the duchess of Galliera and containing a collection of tapestries 
and other works of art belonging to the city The Cernuschi orien 
tal museum is close to the Monceau park 

The collection of mss engravings medals and antiques in 
the rich Bibhotheque Nationale are important as also are the 
industrial and machinery exhibits of the Conservatoire des Arts 
et Metiers The Musee de lArmee at the Invalides has much 
historical interest 

The Musee des Antiquites Nationales one of the most im 
portant of all archaeological collections is housed near Pans in 
the chateau de St Germain en Laye The musee des Monnaies is 
attached to the Mint and exhibits coins medals and plaquettes 
The Jardin des Plantes has attached to it zoological botanical 
geological mineralogical palaeontological anatomical and anthro 
pological galleries and there is also a separate collection illustrat 
mg plant physiology # 

For hbranes see Libraries 

Foptilation The growth of the population since iSox is 
shown in thaifollowmg table which gives the population present 
pn the census day including ihe poptdaS*on comptee a part $ 


troops inmates of hospitals prisons schools etc 


Years 

Population 

Years 

Population 

1801 

S47 7S6 

1881 

2399 8 

1831 

785 862 

1891 

424 705 

1851 

I 053 262 

1901 

2 660 559 

1861 

I 696 I4I 

1906 

2 72 731 

1872 

I 8:5! 792 

1931 

2 829 306 


Pans IS divided into 20 arrondissements of which the first 12 
belonged to it before 1861 and the others were suburbs then 
annexed — 

In the first four which constitute old Pans north of the Seme 
with the islands the population has long been decreasing as this 
is the great business area In arrondissements V -VII on the 
left or south bank opposite nos I -IV the population is rela 
tively stable with a slight tendency to increase m the west In 
arrondissements VIII -XI which fringe old Pans on the north 
bank the tendency to decrease is very clear In the arrondisse 
ments of the outer zone (XII -XX ) there is a general increase 
of population most marked in the south west (XV and XVI ) 
Nos XIII -XV belong to the left bank The east side of old 
Pans (III and IV ) and arrondissement XI fringing it to the 
east are the most densely populated areas and some parts of them 
are very closely packed indeed Montmartre and Batignolies stand 
out in the matter of density of population in the outer zone 

Administration — Pans occupies a large part of the depart 
ment of Seme and the typical French departmental and municipal 
systems of administration are to some extent modifled to meet 
the special circumstances Pans has 0 divisions called arron 
dissements each containing four quarters while the rest of the 
department includes two arrondissements with 22 cantons The 
head of the administration of a department is a prefect appointed 
by the minister of the Interior and there is usually a sub prefect 
for each arrondissement In the case of the department of Seme 
and the City of Pans the prefect is head of the administration of 
both but there are no sub prefects for the arrondissements 
within the city There is a prefect of police also appointed by 
the minister of the Interior and his jurisdiction extends even be 
yond the department to a few communes that are practically parts 
of Pans 

There is a municipal council of 80 members one from each 
of the four quarters of each of the 20 arrondissements of the 
city The council elects its own chairman votes the budget and 
discusses the prefect s admimstration The prefect of the depart 
ment and the prefect of police may attend its meetings and under 
certam circumstances may overrule its decisions if this be neces 
sary in order to maintain the public services In cases of illegality 
the decisions of the municipal council may be overruled by the 
President of the Repubhc The municipal council together with 
one representative from each of the 22 cantons outside Pans 
forms the council of the department ef SSne 
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The prefect of the department has charge ot finance elections 
pubhc works public lands primary education chanties roads 
lighting markets pawnbroking (the mont de ptete) and judicial 
actions He is helped by stafis of technical experts and by com 
mittees on housing- statistics etc \ housing policy has been 
pursued since 1918 and a labour exchano^e was established for 
Pans and the department of Seme m 1915 

The prefect of police has a judicial staff for pu suP of crime 
and a general staff for social duties He mamta ns the peace m 
spectb weights and measures licenses public spectacles licenses 
public \ehicles o\erlooLs marl ets is in charge of prisons and has 
much to do with health In the last matter he is helped by a 
council of public health of the department This discusses water 
supply and sewa e problems disinfection etc and it has attached 
to It a board of health in each arrondissement of Pans 

Each of the 20 arrondissements has a mayor who is allowed 
three deputies all of these are appointed by the President of the 
Republic This mayor has chaige of the affairs of the arrondisse 
ment is a registrar of births marriages and deaths and has to 
call up the conscripts Each arrondissement has its ju<^e de paix 
and its police force under an ofiicier de paix In nearly every 
quarter there is a commissaire de police who sanctions the com 
mittmg of arrested persons to prison and who acts as a magis 
trate in small disputes 

Law and Justice {see France Justice for an account of 
the judicial system of the country as a whole) — Pans is the seat 
of four courts having jurisdiction over all France (i) The Tri 
bunal des Confiits for settling disputes between the judicial and 
administrative authorities on questions as to their respective 
jurisdiction (2) the Council of State which includes a section 
for cases of htigation between private persons and public depart 
ments (o) the Cour des Comptes and (4) the Cour de Cassa 
tion The first three sit in the Palais Royal the fourth m the 
Palais de Justice which is also the seat of (i) a cour dappel 
for seven departments (seven civil chambers one chamber of 
appeal for the correctional police one chamber for preliminary 
proceedings) (2) a cour d assises (0) a tribunal of first m 
stance for the department of Seme comprising seven chambers 
for civil affairs four chambers of correctional pohee (4) a police 
court where each ^uge de paix presides in his turn assisted by a 
commmmre de police Litigations between the departmental or 
municipal administrations and private persons are decided by the 
conseil de prefecture Besides these courts there are consetls de 
prud hommes and a tribunal of commerce The consetls de prud 
hommes settle differences between workmen and workmen or be 
tween workmen and masters the whole initiative however rests 
with the parties There are four of these bodies m Pans (for the 
metal trades the chemical trades the textile trades and building 
mdustnes) composed of an equal number of masters and men 
The tribunal of commerce sitting m a building opposite the 
Palais de Justice is composed of business men elected by the 
notables of their order and deals with cases arising out of com 
merual transactions declarations of bankruptcy are made before 
it It also acts as registrar of trade marks and of articles of asso 
ciation of companies and as court of appeal to the consetls de 
prud hommes 

Frtsom — There are three places of detention in Pans — ^the 
D^pot of the prefecture of police (in the Palais de Justice) 
where persons arrested and not released by the commissanes of 
police are temporanly confined the Conciergene or maison de 
justice for the reception of prisoners accused of crimes who are 
there submitted to a preliminary examination before the president 
of the court of assizes and the Sante (near the Place Denfert 
Rochereau) for prisoners awaiting tnal and for remanded pris 
oners The old prisons of Mazas Ste Pelagie and La Grande 
ROqhette the demoUion of which was ordered in 1894 have 
been replaced by the prison of Fresnesles Rungis for condemned 
^prisoners The prisoners kept m solitary confinement^ are divided 
mio three groups those undergoing short sentences^ those sen 
toifeed to Imrd labour while awaibng transference to their final 
0$ detention or to s^nf^cea 00^ a year and sickpj^^oners 
^ of pinWi The Roquette 


(occupied by children) was replaced by the agricuituiai and horti 
cultural colon} of Montesson inaugurated m 1896 

Communicatioiis — The great railways of France with the 
exception of the IMidi railway have terminal stations in Pans 
The principal stations of the Nord Est and Ouest Etat systems 
(that of the last is the Gare St Lazare) he near the outer boule 
\ards m the north centre of the city the terminus of the Pans 
L>on Mediterranee railway is m the south east close to the right 
bank of the Seme opposite to it on the left bank is the Gare 
du Qu 1 d Austerlitz and on the Quai d Orsay the Gare du Quai 
d Orsay both belonging to the Orleans railway The Gare Mont 
parnasse to the south west of the Luxembourg is used by the 
Ouest Etat and the Etat railways Othei less important stations 
are the Gare de Vincennes (line of the eastern railway to Vin 
cennes) the Gares du Luxembourg and de Pans Denfert (Ime of 
the Orleans railway to Sceaux and Limours) and the Gare des 
Invahdes (hne of Ouest Etat railway to Versailles) 

Railway communication round Pans is afforded by the Chemm 
de Fer de Petite Ceinture running around just within the hne of 
the old fortifications There is a Grande Ceinture hne farther 
out used chiefly for goods The underground electric railwa}s 
with stations about | km apart include the Nord Sud (from the 
three northern gates to the Poite de Versailles) and the Metro 
politam This latter system now includes lines west east (Maillot 
Vincennes) and north east south west (porte de la Villette-vi 
cinity of Montparnasse) loop lines more or less following the 
inner and the outer boulevards the latter mal mg a wide arc 
through south Pans as well and other loops and branches The 
above systems cross beneath the river in seven places There is 
an extensive tramway system and the omnibus system has de 
veloped on a large scale in recent years The river steamers 
(bateaux ommbus) run at frequent intervals n ht through Pans 
Water Supply— The earliest water supply was that due to 
the Romans who brought it from Rungis by aqueduct in the 
middle ages numerous springs were used until Henri IV built a 
hydraulic machine (La Samantaine) on the Pont Neuf to pump 
water from the river The city acquired in the 19th century the 
sources of a number of streams of the distnct Ourcq Benvronne 
Vanne Dhuys Voulzie Durtain and Avre and built long aque 
ducts There are modern pumping and filtering stations at Ivry 
St Maur and elsewhere to get drinking water from the river when 
other sources of supply run low These pumping stations also 
supply water for pubhc and industrial purposes and the Ourcq 
canal is also drawn upon for this purpose as are artesian wells 
There are reservoirs in the higher parts of the city and the supply 
IS distributed by two systems of pipes at high and low pressure 
respectively Wherever possible a mam pipe receives its supply 
from two different directions thus minimizing effects of accidental 
interruptions The development of sewers began under Louis 
XIII but the mam growth of the system is modern There is a 
mam sewer on each side of the river and that of the left side is 
conducted under the nver to join that of the right The sewage 
of some low lying areas has to be pumped up into the system 
The debouchment of part of the system is beyond the porte de 
Chchy on the rivenne peninsula of Gennevilhers which is thus 
fertilized From this the water returns to the Seme The collect 
mg sewer of the north eastern area is led out to St Bems The 
sewers serve as conduits for water pipes gas pipes telegraph and 
telephone wires pneumatic tubes etc 
Education (see also France) — ^The public system includes 
icoles matemelles or kmdeigartens and infant schools managed 
by women primary schools with some amount of charitable as 
sistance and of school feeding school camp and boarding schemes 
higher primary schools technical schools domestic science schools 
for girls the college Chaptal and the college Rohm which send 
hoys on to the School of Mines the Polytechnic school etc a 
number of lycees or secondary schools of which some are old mi 
famous foundations and a good many private institutions and 
ecoles confessionnelles (denommational schools) ^ 

The five faculties of medicme law, scaence mi 

Protestant theology and the higher school of loipi 

the body of faculties^ as^ociatjpn of which ^ £ 
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Jnnersity of Pans The faculties of science and literature to 
ether with their library are estabhshed at the Sorbonne which 
s also the seat of the academte of which Paris is the centre and 
)f the Ecole des chartes The faculty of medicine with its labo 
atones {£cole prahque) occupies separate buildm s near the 
sorbonne The law school 1 also close to the Sorbonne Of the 
2600 students at the unnersity in 1905-06 some i 60 were 
oreigners Russians and Pumanians being most numerous amon<y 
he latter The faculty of law is the most largely attended some 
) 000 students being enrolled therein the College de France 
ounded by Francis I and situated opposite the Soibonne the 
arious branches of learning are repiesented by very numerous 
hairs to which are elected scholars of special d stinctioii They 
IV e courses of lectures open to the general public The Museum 
Ihistoire natmelle gives instruction in the natural sciences the 
coles des haiites etudes have for their main object the encour 
igement of scientific research The Ecole pratique des hautes 
tudes attached to the Sorbonne is the chief institution 01 the 
and In addition there are several great national schools <^ttached 
0 various ministries Dependent on the Ministry of Edu ation 
ire the Ecole nor male superienre for the training of teachers in 
ycees the Ecole des chartes (palaeography and the us of 
irchives) the Ecole spectale des langues onentales for the tram 
ng of interpreters the Ecole nahonale et spectale des beaux arts 
(painting sculpture architecture etc ) m the various depart 
nents of which are conferred the pnx de Rome entitling their 
kV^inners to a four years period of study in Italy the Conserva 
^otre naUonal de nustque et de declamati 07 i (music and acting) 
i?7hich also confers a grand pnx and possesses a fine library and 
ollection of musical instruments the Ecole nattonale des arts 
decorahfs (art applied to the artistic industnes) the Ecole du 
Lou ore for the instruction of directors of museums Depending 
m the Ministry of War are the Ecole polytechmque which trams 
naihtary governmental and civil engineers the Ecole supeneure 
ie gue re (successor of the officers training school founded in 
X751) for advanced military studies Attached to the Ministry 
of Commerce and Industry aie the &cole centrale des arts et 
manufactures for the training of irdustnal engineers works man 
agers etc the Conservatoire des arts et metiers which has a 
rich museum of industrial inventions and provides courses m 
science as applied to the arts The InsUt it national agronomtque 
a higher school of scientific agriculture is dependent on the 
Ministry of Agriculture and the Mcole colomale for the instruc 
bon both of natives of French colomes and of colonial function 
aries on the Ministry of the Colonies The £cole nattonale des 
ponts et chmssees for the training of Government engineers and 
the Ecole mttonale supeneure des mines for mining engineers 
are under the minister of pubhc works Of ffee institutions of 
higher education the most prominent are the Catholic institute 
with faculties of law and theology and schools of advanced lit 
erary and scientific studies the Pasteur institute founded by Pas 
teur in 18S6 and famous for the treatment of hydrophobia and 
for its research laboratories and the Ecole Ubre des sciences poh 
Hques which prepares candidates for political and governmental 
careers The two latter receive State subvention There are nu 
merous private associations giving courses of instruction the 
more important being the Philotechmc Association the Poly 
technic Association and the Union frangaise de la yeunesse 
Among the numerous learned societies of Pans the first in 
importance is the Institut de France (See Academies ) The 
French Association for the Advancement of the Sciences founded 
in 1872 IS based on the model of the older Bnbsh society and 
like it meets every year in a different town There are very 
numerous specialist societies promoting the various branches of 
learmng In art also Pans has long held a leading posibon her 
artistic activities are described under various departments of art 
Charity— The admmistration of public charity is now en 
trusted to a responsible dusector under the authority of the Seme 
prefect and assisted by a board of supervision the members of 
which are nominated by the president The funds at hiS disposal 
are derived m(i) from the revenue of certain estates*, houses 
farm$' woods stocks share%^ (2) frorr tares on seats in tbf 


theatres (one tenth of the price) balls concerts the mont de 
pi te (the pubhc pawnbroking establishment) and allotments m 
the cemeteries (3) from the mumcipai subsidy (4) fiom other 
sources (mclud voluntary donations) The charges on the ad 
ministration consist of (i) the treatment of the sick in the 
hospitals (2) the lodging of old men and of incurables m the 
hospices (3) the support of chanty children (4) the distribution 
of outdoor rehef (secours a domicile) by the bureau de bien 
faisance of each arrondissement (^) the dispensation of medical 
assistance a domicile (6) asylums for mental ca es 
The doctors surgeons chemists both resident and non resi 
dent connected with the numerous hospitals ate all admitted by 
competitne examination They are assisted by three grades of 
students internes (who receive a salary^ ext ernes and stagmres 
(probationers) 

Of the hospices and similar institutions the following are the 
chief Bicetre (men) less than a mile south of the fortifications 
La Saipetnere (women) Ivry (both sexes) mmsons de retraite 
(foi persons not without resources) Issy La Rochefoucauld Ste 
Penne fondations (privately endowed institutions) — Brezms at 
Garches (for ironworkers) Deviilas Chardon Lagache Lenoir 
Jousseran Galignani (booksellers printers etc ) Alquier De 
brousse and sections for the insane — ^Bicetre (men) Saipetnere 
(women) these being distinct from the ordinary departmental 
asylums controlled by the prefect 
Foundlings and orphans are sent to the Hospice des enfants 
assistes which also receives children whose parents are patients 
in the hospitals or undergoing imprisonment This institution 
IS not intended as a permanent home Infants are not kept in the 
institution but are boarded out with nurses in the country the 
older ones ate boarded out with families or placed m technical 
schools Up to 13 years of age the children are kept at the 
expense of the department of Seme after which they are appren 
ticed 

The following additional establishments m or near Pans belong 
to the nation and are dependent on the Ministry of the Interior 
The Qumze Vmgts gives shelter to the 300 blind for whom it 
was founded by St Louis and gives outdoor assistance besides 
The blind asylum for the young (Institution des yeums aveugles) 
has 250 pupils of both sexes The deaf mute institution (Insti 
tution national des sourds muets) is for boys only and they are 
generally paid for by the State the departments and the com 
munes The Charenton asylum is for the insane Those of Vm 
cennes (for male patients) and Le Vesmet (for female patients) 
take m convalescents from the hospitals The Vacassy asylum at 
Charenton is for workmen incapacitated by accident The EotH 
des mvahdes is for old and infirm soldiers Private bodies also 
maintain a great number of institutions 
Religion — ^A large element of the population practises the 
Roman Cathohc faith The department of Seme forms the dio 
cese of the archbishop of Pans and the city is divided into 70 
panshes It has the important higher ecclesiastical seminary of 
St Sulpice two lower seminaries and others for training the 
clergy for missionary and colonial work Pans is also the seat 
of the central council of the Reformed Church and of the execu 
tive committee of the General Synod of the Lutheran cWch and 
forms a consistory of both these Churches Pans is also the seat 
of the Grande Rabbinate of France and of the central consistory 
BiBDiOGiRAPHY — ^P Joanne Dictionnmre giographique et admims 
tratif de la France vol v (Pans 1899) s v Pam a comprehensive 
and detailed account from the topographical administrative and his 
toncal points of view M Block DicUonnawe de I administration fran 
gazse vol u (Pans 1905) s v Pans Annumre statistique de la vtUe 
de Pans issued by the Service de la statistique minmctpale BaedekePs 
Pans T Okey The Story of Fans (London 1906) W F Lonergen 
Histone Churches of Pans (London 1896) G Pessard Nouveau die 
Uonnasre historique de Fans (Pans 1904) F Fonmier Fans a travers 
Us dges (Pans 1876-82) C Noitaand Nomel limiraire guide mins 
tique et arcMologtque de Pans (Fans) E V Lucas A Wmderer m 
Paris (London 1909) Ze Lwre fancier de xqii issued by the City of 
Fans <19x1) Ordormanm giniraU comemunt la cm^uhtton issued by 
the Prefecture of Police (1925) H Selher JLu mse du hgement et 
ImUfvmmon pmhUqm en mature <^kabitatmn poptdmre dms tag 
gtont^aium pmmme llte Urbame smoe 1919) 

Bidtetm (ofideT) df la FfHe dmPa/rm apponnng since 1911 
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E Maieuse Chiomque de lannee 1911 and subsequent >ears m the 
Bulletin de la Soaete de Ihistoire de Pm is et de I lie de France Mm 
istry of Commerce Evolution de la production dapres Us renseigne 
men-ts fourms par les Chambres de Commerce jgio et les statistiques 
admimstratzves IQ12 (1917) and Rapport general sur I Industrie fran 
^aise F Mmrliead and M Monmarche The Blue Guide — Pans 

and its Environs (1927) (X) 

HISTORY 

Gallic and Roman Periods— Pans grew up at the inter 
section of two great natural highways one of them leading from 
the Rhine distiict to the south by way of what is now the rue 
Saint Martin on the right bank of the Seme and the rue 
Saint Jacques on the left bank and the other being the river 
itself The land route crossed the Seme at the point where it 
was most easily forded — ^the He de la Cite Pans thus sprang 
up on the natural stronghold of the island It was at first a 
fortified town of the Gallic tribe of the Parisii It was called 
Lutetia and was connected with the two banks of the river by 
two wooden bndges where the Pont Notre Dame and the Petit 
Pont now stand Caesar descnbes m his Commentanes how it 
was burnt during the Gallic War of Independence (52 b c ) 

During the ist century ad we hear of Lutetia as a Roman 
town Its character has now changed The on inal island was 
about half the size of the modern He de la Cite and was liable 
to be flooded by the river it was not a normal site for a town 
and could only have been selected for defensive reasons Under 
the pax Romam Lutetia spread beyond its island to the Montagne 
Samte Genevieve which lay opposite it on the left bank on the 
right bank there was only low lying and uninviting ground 
bounded by a semicircle of hills — those of Charonne Menil 
montant and Belleville to the east Montmartre in the north and 
Chaillot to the west A new Roman city grew up on the northern 
slopes the Montagne Samte Genevieve with the straight 
roads and the public buildings characteristic of all Roman towns 
— ^the thermae or public baths probably on the site of the Musee 
de Cluny the theatre about where the boulevard Saint Michel 
ciosses the rue Racme and the arena on the site of the square 
which now bears that name The town was supplied with water 
by the aqueduct of Arcueil Lutetia was extended up the hillside 
ind was unfortified its cemetery was by the side of the Roman 
road later to become the rue Saint Jacques 

Lutetia was destroyed by the barbarian invasions of the 3rd 
century but reappeared towards the end of the century on its 
original site the He de la Cite with its natural defences A 
hastily erected rampart supplemented the protection afforded by 
the two branches of the river The town was concentrated in this 
narrow space the better to resist attack It had straight stieets 
and a few public buildings There was probably a temple at the 
eastern end and a palace the headquarters of the Roman 
authorities at the other end There were two wooden bridges 
opposite what are now the rue Saint Martin and the rue Saint 
Jacques The name of the town changed from Lutetia to Pans 
This stronghold was built for protection against the dangers of 
the time for it lay on the route followed by the barbanans on 
their way from the north to the south 

Christianity reached Pans from Lyons The earliest Christian 
community or village was situated on the road from Lyons to 
Pans near a ford over the Bievre at a place where there were 
stone quarries which had been worked since early Roman times 
The spot was near what is now the carrefour des Gobelins where 
a Christian cemetery has been discovered with tombs the earliest 
of which date from the end of the 3rd century In the following 
century Chnstianity gained a footing in the city itself 

THE MIBBLE AGES 

In the 5th century the Franks made themselves masters of 
Pans they did not however destroy the Roman civilization 
but were themselves influenced by its more advanced culture 
Under Clovis they became converted to Chnstiamty and thus 
came doubly under the mfltience of Rome By his victory over 
the Visigoths m An 508 the Frankish leader made himself the 
of the south of I'rance He estabhshed his capital at Pans 
to btmg |:he seat* of his authority nearer to the newly 


conquered terntories 

Pans was now a royal and episcopal city and churches b^an 
to be built on both banks of the Seme These were the first 
buildings on its banks houses later sprang up around them 
Clovis and his wife Clothilde built a church dedicated to the 
Apostles on the left bank on the top of the hill overlooking the 
He de la Cite on the Lyons road In the 6th century the relics 
of Samte Genevieve were deposited in this church which became 
the abbey of Samte Genevieve behind where the Pantheon now 
stands On the same bank further west Childebert one of the 
sons of Clovis built a basilica m which Saint Germam bishop of 
Pans was buried towards the end of the 6th century This later 
became the abbey of Saint Germain des Pres the church of 
which still exists to day Another bishop of Pans Saint Marcel 
was buried during the 6th century on the banks of the Bievre in 
the village where the first Christian community was situated 
This village later developed round the collegiate church of Saint 
Marcel During the same century tv^o churches were built on the 
right bank of the river that of Saint Gervais and Saint Protais 
on a little hill by the Seme and that of Saint Laurent beyond the 
low lying ground to the north of the river near the modern Gare 
de 1 Est Many more churches were built in the following cen 
tunes they were particularly numerous in the He de la Cite and 
many more sprang up along the two great roads on either side 
of the nver 

Although the He de la Cite which at that date was practically 
the whole of Pans had a comparatively large number of build 
mgs there were few dwellings on the banks of the Seme except 
some houses round the religious establishments or beside the 
roads There were patches of cultivated land vineyard and 
meadow amidst a setting of waste ground and forest In the 9th 
century the bridge over the wider of the two arms of the river w is 
not situated where the Pont Notre Dame now stands but nearly 
on the site of the Pont au Change Where it touched the right 
bank a road came into existence leading towards the great abbey 
of Saint Denis this later became the rue Saint Denis This 
bridge and the Petit Pont were protected at each end by a foitified 
tower the most important of which was that on the nght bank 
which guarded the entrance to Pans on that side It was called 
the Porte de Pans 

During the Norman invasions of the 9th century the fortified 
Grand Pont was of great importance for defensive purposes 
when Pans was besieged m 885 and 886 The Norman invasions 
hastened the advent of the feudal system Moreover the Medi 
terranean which in ancient times had been the means of com 
munication between west and east and where the Byzantine 
empire held the former place of Rome was transformed during 
the 8th century into a Saracen lake from which Christendom was 
shut off Communication between different parts of the world 
became much more restricted and each feudal domain tended 
more and more to be its own narrow world Pans at this time 
may be regarded as the juxtaposition of the centres of a number 
of great domains — ^principally ecclesiastical domains — ^in fact a 
sort of feudal mosaic But after the accession of the Capetnn 
dynasty in 987 the feudal suzerain was at the same time the 
king of the country and the more the monarchy increased in 
power and extended its influence over France the more Pans 
grew m importance 

Growth — ^In the nth century the channels of human inter 
course began to be opened up once more and to exercise their 
life giving influence The population of Pans increased The 
close organization of feudalism began to relax It was at this 
time that the earhest of the guilds were formed in Pans among 
them that of the river traders who plied up and down the Seme 
With the growth of commerce during the nth century there came 
into being a mercantile quarter near the Porte de Pans bounded 
by the latter on the west Saint Merri on the north and Saint 
Gervais on the east This mercantile fjuarter might be regarded 
as denving its origin from the intersection of the course of the 
nver and the land route represented by the two streets of the 
rue Saint Martin and the rue Saint Denis In the tj^th century 
was surrounded by a rampart# and contained the market 
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Situated on the Gre\e where the Hotel de 'Vilie now stands 
Louis 'VI (iioS“o/) transferred the market to the site near the 
rue Samt Denis now occupied by the Halles Centrales The 
Grand Pont on which the money changers had their shops be 
came the Pont au Change m 1142 
Pans now began to grow rapidly A parish was formed near the 
priory of Samt Martin des Champs about 1080 the priory church 
was also the parish church but early m the following century the 
functions of parish church were transferred to the neic^hbourmg 
chapel of Samt Nicolas des Champs The road to Saint Denis 
of which the street of that name forms part increased in impor 
tance from early in the i th century the Lendit fair was held 
along this road between Saint Denis and Pans The Pans leper 
hospital which bore the name of Saint Lazare was on this road 
its existence is first mentioned m ii 2 It occupied the site of 
the modern prison of the same name Further to the south 
the church of the Innocents which was built about 1150 and the 
abbey of Samt Magloire founded at about the same period bear 
witness to the increasing population in the neighbourhood of 
Louis 'VI s new market To the east a new centre of activity 
was created towards the end of the 12 th century by the foundation 
of the Temple south of the site now occupied by the place de la 
Republique The Couture du Temple is mentioned in 1184 and 
the 'Vilie Neuve du Temple came into existence m the following 
century The church of Samt Paul near the corner of the street 
of that name and the rue Samt Antoine is first mentioned m 
1136 and the tovnship (bourg) of Samt Paul came into being 
m the next centur^^ Rural settlements gathered round the 
churches and abbevs for example the small village of La 'Villette 
Samt Ladre grew up in the second half of the 12th century on the 
land of the Pans leper hospital This is the origin of the modern I 
district of La Villette About the middle of the century the land 
which lies beyond where the chief boulevards now are and 
almost as far as Chaillot which had been used as public pasturage 
was brought under cul ivation and formed the beginning of the 
ring of vegetable gardens which surrounds Pans but has been 
driven farther and farther out with the growth of the city By 
about mo there was a township around the church of Samt 
Germain 1 Auxerrois like the church itself it was dependent on 
the bishop of Pans About 100 years later there was in addition 
to the old Bourg de Saint Germain 1 Auxerrois or Bourg de 
1 Eveque prolonged towards the west a new Bourg de 1 Eveque 

It was however to the metcantile quarter near to the island 
city that the right bank principally owed its development it thus 
acquired the character of the central business quarter which it 
has retained to the present day This was strictly speaking the 
Town as opposed to the left bank which came to be called the 
University the latter having been founded there early in the 13th 
century and having at once taken possession of it Thus there is 
an organic division corresponding to the natural division of the 
site of Pans which accounts for the old expression the Town 
City and University of Pans 

About XI 75 there existed at the foot of the Chateiet of the 
Petit Pont a township which was a fief of the abbey of Samt 
Germain des Pres Another township clustered round the abbey 
Itself The district to the west of the Petit Pont came under the 
feudal overlordship of the same abbey while the district to the 
east was subject to the abbey of Sainte Genevieve which also 
had a township gathering round it on the bank of the Bievre was 
the village of Samt Medard and still farther to the south the 
township centring round the collegiate church of Saint Marcel 
The abbey of Saint Victor founded during the reign of Louis VI 
formed yet another nucleus of rural population in the neighbour 
hood of what is now the Halle aux Vms The church of Notre 
Dames des Champs situated in the cultivated land on the plateau 
by the road which continued the rue Samt Jacques also formed 
the centre of a small cluster of rustic houses This bank of the 
river was mainly devotecjL to the cultivation of the vine 

Later however the various groups of buildings were enclosed 
within a rampart it was built by Philip Augustus and dates from 
1190 on the<iright bank and about 1209 on the left bank To de 
scnbe its course m terms o£ present day Pans the wall on tlje 
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nght bank started from the end of the Pont des Arts m front of 
the Louvre reached the rue Samt Honore opposite the Oratoire 
and thence ran parallel to the rue Jean Jacques Rousseau as far 
as the rue Montmartre whence following the direction of the 
rue Etienne Marcel it reached the rue Saint Martin Thence it 
bent m the direction of the rue des Francs Bourgeois and thus 
passing by the southern end of the rue de Sevio-ne reached the 
rue Saint Antoine and the Seme The gates were situated at the 
position of the present day rue Saint Antome rue Vieilie du 
Temple rue Samt Martin rue Saint Denis rue Saint Honore and 
quai du Lou\ re Out ide the rampart m the south western part 
of what IS now the courtyard of the Louvre was a tower of de 
fence which Philip Augustus called our tower ot the Louvre 
This is the ori«^m of the palace of that name The wall on the 
left bank ran m the direction of the rue des Fosses Samt Bernard 
touched the place du Pantheon on the south cut through the rue 
Soufflot and ran parallel to the rue Monsieur ie Prince rue de 
1 Ancienne Comedie and rue Mazarine to the east of those streets 

New churches were erected about this time at the points wheie 
the town was growing On the right bank of the river Samt 
Honore was built early in the 13th century in the street of the 
same name opposite where the Magasms du Louvre now stand 
Samt Eustache was built in 123 at the point where the rue 
Montmartre met the rue Montorgueil by which sea fish arrived 
m Pans On the left bank there were Samt Sulpice first men 
tionedm 12 ii and Saint Andre des Arts built about 1215 Samt 
Etienne du Mont was built m 122 to serve the growin^^ parish 
around the abbey of Sainte Genevieve Finally Samt Nicolas du 
Chardonnet (124^) was erected farther east as the parish church 
for a population which here as elsewhere had increased as a re 
suit of the building of Philip Augustus fortifications The left 
bank was more particularly the domain of the Church on which 
the Um\ ersit> was dependent It was here that the four mendicant 
orders established themselves — the Preaching Friars or Jacobins 
m I 19 near the corner of the rue Samt Jacques and the modern 
rue Soufflot the Cordeliers in x 30 in what is now the rue de 
lEcole de Medecine the Austin Friars in 1293 on the quai des 
Augustins named after them the Carmelites in 1319 m the place 
Maubert The Carthusians settled in 1259 on the site of the 
modern avenue de 1 Observatoire A large number of colleo'es 
were established on the left bank of the river m the second half of 
the 13th century and the 14th century among them the college 
founded in 1257 by Robert de Sorbon and named after him the 
Sorbonne 

The opposite bank was the centre of activity of the trades 
Towards the middle of the i^th century there grew up the first 
municipal authority the Ptevote des marchands Its headquar 
ters the Pailoir aux Bourgeois was near the Chateiet The latter 
was the seat of the administration of the provost of Pans who 
represented the royal authority The centre of commercial ac 
tivity on the Seme later shifted to the Greve and in consequence 
the Parlotr aux Bourgeois was transferred there in 1357 to the 
site which has ever since been occupied by the Hotel de Vtlle 
The kings of France also contributed to the making of the nght 
bank adding the royal to the commercial element Charles V 
(1364-80) built the Hotel Samt Paul which was his favourite 
residence south of the rue Samt Antome No trace of it remains 
From that time onwards the kings no longer made the palace m 
the city (now the Palats de Justice) which had been rebuilt by 
Philip the Fair their habitual residence Charles VI lived m the 
Hotel Saint Paul and his successors m the Hotel des Tournelles 
near the modern place des Vosges After the death of Henry II 
(15^9) the kings took up their residence in the Louvre thus 
transferring their favour from the east of Pans to the west — 
fact to which the development of the west of Paris is entirely 
due The fortunes of Pans were as a matter of fact closely 
bound up with those of the French monarchy It was the fact 
that Pans was the royal capital which from the 12th century 
onwards conferred on it a peculiar lustre Manners became more 
refined and the city came to be an intellectual and artistic centre 
m which crafts of all kinds flourished 

Political Struggles — ^The Black<»DeJth and the Hundred 



PARIS 


296 

Years War intenupted tbe prosperity of Pans in the i^th and 
early i^th centuries The political life of the citv began in the 
14th century in the time of Etienne Marcel it was for a time a 
revolutionary commune and it subsequently felt the effects of the 
reconstruction policy of Charles V This king rebu It he Louvre 
which lie made into a magnificent palace thou h he still preterred 
to live m the Hotel Samt Paul He also built a new hne of 
fortifications to contain the part of the town on the ri ht bank 
which had out<yrown that on the left The number of gates in the 
old rampart had already been increased because the tovn on the 
right bank had spread beyond it The new fortification described 
m terms of modern Pans started from the Pont du Cairousel 
crossed the square of that name and cut through the south east 
of the Palais Royal to i:each the place des Victoires Thence it 
ran almost in a straight line to the Porte Saint Denis and thence 
to the place de ia Bastille following the direction of the mam 
boulevards but a little farther to the west It had six gates 
Saint Honore Montmartre Saint Denis Samt Martin Temple 
and Saint \ntome where there was a large hasHde or fortress 
to protect the gate This was the Bastille bmit in 1370 on the 
western part of what is now the place de la Bastille captured by 
the populace on July 14 1789 and then destroyed In the east 
the rampart enclosed the marshes of the Temple and conse 
quently this part of Pans was formerly known as the Marais 
(marsh) Other bridges were built m addition to the Pont au 
Change and the Petit Pont the Pont Saint Michel about 1380 
and m the Pont Notre Dame so called by Charles VI 
Pans was a^-am troubled by revolutionary agitation in 
as a result of the imposition of taxes the revolt of the Maiilotins 
was repressed with great seventy in Jan 1380 As a result 
Pins lost its municipal regime which was not restored until 
14 1 Further disturbances were caused by the struggle between 

the Buigundnns and the Armagnacs which followed on the 
madness of Charles VI Paris fell into the hands of each party 
in turn was subjected to the violent rule of the butchers and 
skinners under Caboche became involved m revolution called m 
Capeluche and his bands and fell into a state of starvation 
The English invasion and the Anglo Burgundian alliance 
made matters worse The English entered Pans and the duke 
of Bedford at the Hotel des Tournelles acted as regent for the 
young Henry VI lang of England and France (14 2) Joan of 
Arc attempted in vam to recapture Pans in 1429 It was not 
until 1436 that the capital once moie came into the possession 
of the king of France Charles VII These successive disturbances 
resulted m greatly reducing the population of Pans and m intro 
ducmg foreign elements Its prosperity suffered greatly 

FRANCIS I TO LOUIS XVI 

Francis I made extensive alterations in the Louvre so as to 
make it suitable for the royal palace (1528) In his reign the 
town increased in size and it began to be adorned with build 
mgs in the Renaissance style A new Hotel de Ville was begun 
and at the same time Saint Eustache and Saint Etienne du 
Mont were rebuilt as well as Samt Mem and Samt Gervais 
but in the two latter churches the Gothic style survived The 
population of the suburbs increased The Faubourg Samt Ger 
mam under the influence of the neighbourhood of the Louvre 
became an aristocratic quarter The need of a new enclosing wall 
made itself felt the lines of this were laid down in the i6th 
century but it was not built until the reign of Louis XIII and 
then only on the right bank of the river It was m the reign of 
Francis I that Protestantism was introduced into Pans and the 
royal authonty made its first efforts to stamp it out 
Eenatssame and Refomation —Henry 11 s solemn entry 
into his capital m 1540 marks the triumph of the Renaissance m 
Pans Jean Goujons Fonimne de^Imocents dates from the same 
ye^r Modem Pans now came mto existence Work on the 
DnfiVre 'ms continued and Catherine de Media began the con 
of the Tmlenes m 15^4 ft was as though temples were 
' hnilt to the ne*w divimty the monarch Towards the end 
^ xfith century the gardens of the Tmlmes began tq be the 
ol the watW this ms a custom qf Rehais 


bunce origin The influence of the court spiead o\er Pan and 
with It the Renaissance spirit Increased refinement of manner 
was the result The Pont Neuf which was begun in 157 7 
completed under Henry IV was the first classical bridge to be 
built in Pans Qua>s were constructed in the i6th century and 
an effort beo^an to be made to set out the streets in line It vas 
the king s wish that new houses should have their faqades made 
of stone and not of wooden beams and piaster Pans began to 
wear the external characteristics of the capital of the absolute 
monarchy The first theatre was built in 154^ known as 

the Theatre de 1 Hotel de Bourgogne in the rue Frangaise 

The wars of religion did not spaie the capital on the Day of 
Barncades ("May i 1^88; it parted company with king 
Henry III and was besieged by Henry IV Poverty and hunger 
prevailed and Pans was given over to the terrorism of the Sixteen 
— adherents of the Ligue representin the 16 districts On March 
1594 the city once more came under the authonty of its 
sovereign and the monarchical era which coincides with the 
classical age entered upon its course Henry IV built the place 
Royale (place des Vosges) and the place Dauphme as well as 
the quai de 1 Horloge and the quai des Orfevres The building of 
the place Royale resulted under Louis XIII m the building over 
of the marshes which formerly lay to the north of it the whole 
became the aristocratic quarter of Pans during the 1 / th century 
The Pont Neuf on which a statue of Heniy IV the first statue 
to be erected m a public place m Pans was set up in 1614 
became one of the centres of the life of the city It was also in 
the reign of Henry IV that the work of joining the Louvre to the 
Tmlenes begun m 1566 was completed the hospital of Sami 
Louis was built for plague patients and a supply of spiing w ittr 
which had been brought to the right bank at the end of the 1 2th 
century was earned over to the He de la Cite The left bmk 
was not supplied with spring water until the reign of Louis \I1I 
Under the latter king Pans increased still further in si/e 
Straight streets were laid out towards the edge of the town Iw 0 
uninhabited islands in the river were built over and became the 
He Saint Louis It was connected with the two banks of the 
Seine by the Pont dc la Tournelie and the Pont Mane The Pont 
au Double was built in 1634 between Notre Dame and the left 
bank In 1632 a wooden bridge was erected opposite the rue de 
Beaune to carry the traffic of the growing Faubourg Simt Gtr 
mam The rue Neuve Saint Louis was built out over the river 
along the southern side of the Palace in 162 and the rue ind 
quai de Gesvres m 1642 In 1631 the western suburbs on the right 
bank were attached to the town and a new line of fortifications 
with bastions was constructed It followed the Ime of the old 
rampart until the Porte Saint Denis thence it was earned 
westward to what is now the corner of the rue Royale and the 
rue Samt Honore and then ran along the western side of the 
Tmlenes garden To the west of the Tmlenes garden the regent 
Mane de Medicis laid out the Cours la Reme where the car 
riages of the fashionable world used to drive The same queen 
built the Luxembourg palace (1615) and Cardinal Richelieu the 
Palais Royal (1636) both of these palaces had gardens which 
were frequented by fashionable society The Jardm des Plantes 
also dates from the reign of Louis XIII During ks leign a num 
her of monasteries and convents were also established at Pans 
Of the religious institutions built at this time there still remain 
les Cannes (1613) the Oratoire (i62x-*"3o} Samt Louis des 
Jesuites (1627-41) la Visitation (1634) h Val de Grace (1645) 
Port Royal (now the Matermte) Samte Elisabeth les Petits 
Peres (Notre Dame des Victoires) the Assomption etc 
Lotus XIV ^The Fronde was a leading event of the minority 
of Louis XIV Pans was in such a disturbed state that the court 
was obliged to leave the town m Jan 1649 The kmg returned 
m Oct 1652 In the period following Mazarins death m i66r 
Pans became the triumphant capital of a victorious and ah 
powerful monarch The Louvre work m which had been wimed 
m 1624 was completed by the magnificent coloniiade (1667- 
74) The Tmlenes palace was altered completed and mitota 
odsly decorated its gardens transformed by te Mim wote 
k^ged beyond the P^ris*boundaneS|^by the troe ptefitted 
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of the Champs Eijsees (i66/) The line of fortifications iMth 
Its bastions v as replaced by a rampart ^long which were planted 
trees so as to form a Vvalk this was the on°^m of the Grands 
Boulevard (i6/o} The rampart was pierced by the Porte Saint 
Denis (16/ ) and the Porte Smnt Martin (1674) of 

Roman triumphal arches Both arches still exist Other tri 
umphal monuments were the place des Victoires (1686) and the 
plac de Vendome (1699) each containing a statue of Louis XIV 
On the left bank the College des Quatre Nations (166 -74 the 
modern Institute) endowed by Mazarin s will and open to young 
men from four recently conquered countries and the Hotel des 
In\aiides (16^0) formed a counterpart to the Louvre and the 
Tuileries opposite and vere yet another testimony to the glory 01 
the king of France The Faubourg Saint Germain was adorned 
with a stately hne of qiiats and in 1685 the Pont Royal was built 
to take the place of the wooden bridge opposite the rue de 
Beaune On the left bank the Cours was laid out corresponding 
to the line of the great boulevards on the other side thus the 
south part of Pans which had remained within the limits of 
Philip Au ustus fortifications was enlarged The quai Peletier 
was built along the Seme between the Pont Notre Dame and the 
Greve (1673} Many of the streets were widened The ^rst 
barracks were constructed The Observatory was built m i66/~7 
In 1667 the Gobelins manufactory was organized Various acad 
emies were added to the Academic Frangaise owing to the m 
creasing centralization which was taking place round the mon 
archy Everythin tended to ravitate towards the Roi Soleil 
The number of districts into wnich the town was divided was 
raised from 16 to 20 m i /02 But Louis XIV transferred the seat 
of the monarchy to the palace which he built at \ ersailles 
The IStli Centtiry — ^In the nonage of Louis XV the Tmlenes 
now the rojal residence m Pans was occupied for a few 
years This encouraged urban development m the neij^hbourhood 
of the luilenes The Faubourg Saint Honore in reased in size 
during the i8th century and became like the Faubourg Saint 
Germain an aristocratic quarter The rue Roy ale was made m 
173 and the place Louis XV was laid out around the statue 
of that king which was set up in 1/6^ This later became the 
place de la Concorde The construction of the parish church of 
the Madeleine was begun m i / 64 at the end of the rue Royale 
and the Pont Louis XVI now the Pont de la Concorde was built 
in 1787 The great boulevards now began to be bordered with 
houses including some tine mansions and the eastern part of 
them became a fashionable promenade Small theatres and cafes 
added to the ammation of this part of the boulevards Pans now 
spread even beyond this limit the rues de Provence and d Artois 
(or Laffitte) were laid out m 1770 the rue Taitbout in 1773 the 
rue Chauchat m 1/79 Richer in 1782 and the rue Le 

Peletier in I/86 Villas built by nobles and financiers were 
scattered about this outlying part of Pans Elegance and easy 
enjoyment of life were the outstanding characteristics of the age 
About I /80 the Comedie Italienne was built on the site which had 
been occupied by the Plotel de Choiseul where the Op6ra Comique 
now stands New streets were constructed m its neighbourhood 
On the former site of the Hotel de Conde now occupied by the 
Odeon was built the Theatre Frangais which was opened m 1782 
In front of it was a semicircular open space from which streets 
radiated On the left bank the work of laying out the Cours and 
planting it with trees was continued and houses were soon built 
along it This was the begmmng of the line of boulevards 
which was only completed under the Second Empire The Ecole 
Mihtaire with the Champ de Mars dates from 1751 The Ecoles 
de Chirurgie (now the Ecole de Medecme) were built about this 
time and also the Monnaie (1771) on the quai Conti and the 
Palais Bourbon now the Chambre des Deputes on the quai 
d Orsay Soufflot bmlt a new church (now the Pantheon) for the 
abbey of Sainte Genevieve and Saint Sulpice which had been 
begun about 1640 was^ completed The Petit Chafelet was 
demohshed and replaced by a quay (1782) on the left bank, the 
Grand ChMekt on the oppbsite bank did not disappear until early 
m the 19th ^entury The bouses on the bridges wet^e^ demnb^bw 
m 1786-88 some however^ remained until rSoS Water 
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supphed to both banks by the two fire pumps of the brothers 
Perier (1779 and 1787) which were the precursors of steam driven 
machinery The garden of the Palais Royal round which the 
duke Orleans built arcades m the reign of Louis XVI became 
a centre of Parisian life The octroz wail of the fermters generaux 
bmlt about the same time bore witness to the growth of Pans 

PARIS SINCE THE REVOLUTION 

The Revolution brought about the unification of Paris in which 
traces of the old feudal domains had survived until that time 
It set the seal on the age long tendenc> towards centralization in 
France and thu increased the importance of the capital The 
days of Oct 5 and 6 1789 brought the king back to the Tuileries 
and thus put an end to the duality between Versailles and Pans 
The Assembly followed the king and set up in the nding 
school close by near the present rue de Rivoli The Jacobin 
dub had its headquarters not far off in an old convent of the 
order of that name while the Cordeliers club occupied another 
convent m what is now the rue de 1 Ecole de Medecme After the 
storming of the Tuileries by the populace on Aug 10 I/92 the 
ro>ai family was imprisoned m the Temple Louis XVI was 
guillotined on the place de la Revolution (place de la Concorde) 
on Jan 21 1793 The Terror prevailed until it was ended by the 
9th Thermidor (July 27 1/94) The love of amusement then 
began to revive the boulevard des Italiens be<^an to be a haunt 
of the fashionable world and contmued to be so until the reign 
of Napoleon III The boulevard du Temple on the other hand 
where most of the small theatres were situated was the resort 
of the populace 

The consulate was now established and Bonaparte as first 
consul took up his residence m the Tuileries This was the reason 
for the construction of the rue de Rivoli with its arcades (1801) 
In 1806 Napoleon ordered the triumphal arches of the Carrousel 
and of the Etoile to be set up the latter was not completed until 
1806 The fountain 0 the Chatelet surmounted by a triumphal 
column dates from 1806 and the Vendome column was inaugu 
rated on Aug 15 1810 The Madeleine was completed to serve 
as a temple to Glory The neo classical style began to give Pans 
an antique aspect the city became so to speak the imperial 
Rome of a new Caesar The Bourse was constructed m the style 
of a temple (1808- 6) At the same time however the first iron 
bridges were constructed — the Fonts des Arts and dAusterlitz 
The Pont d lena was also built m the time of Napoleon I who 
likewise brought the water of the Ourcq to Pans and constructed 
the canal of the same name The first public slaughter houses 
were established Large cemeteries were laid out beyond the boun 
I daries of the town. The Halle aux Vins which dates from the 
I time of Louis XIV received approximately its present form The 
first French industrial exhibitions were organized at Pans m i8ox 

Machinery and other new processes and products now began 
to come into use Large scale industries began to grow up under 
the Restoration the earliest social effects of this development 
made themselves felt in the reign of Louis Philippe and may 
explain the Revolution of 1848 Economic centralization began to 
take place Pans received its first railway in 1837 it ran to le 
Pecq near Saint Germain The use of gas for lighting purposes be 
gan under the Restoration At this penod and under Loms Philippe 
there was a great deal of building on the outskirts of Pans— the 
districts of Frangois I ^ (1823) and Beaujon (1825-42) that 
of 1 Europe (1826-47) and that of Notre Dame de Lorette came 
into existence This was the time when covered passages the first 
of which was that of the Panoramas (1800) were in fashion 
Many bridges were built the Fonts des Invakdes du Carrousel 
d Arcole de 1 Archeveche Louis Philippe and de Bercy 0 mm 
buses began to run m 1828 In 1840 fortifications were construct 
ed beyond the octroi wall of the fermters gSnemux though the 
latter continued to form the limit of the town A column com 
memorating the Revolution of 1830 was set up in the place de 
la BastiHe and m 1836 the Luxor obelisk was erected m the place 
de la Concorde 

Paws had m respetts refamed th« characteristics of a 
: mediaeval city It was Napoleon lu who with the hdp^of 
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liaussmann the prefect of the Seme really made it into a modern 
town He was the creator of Pans as it exists to day The rail 
stations which were now the real gates of the city were 
provided with the mam streets necessary to give access to them 
These included the boulevard de Strasbourg and the rues de 
Rennes Auber and de Lyon A new intersection of routes was 
created between the boulevards de Strasbourg Sebastopol du 
Palais and Saint Michel and the rue de Rivoli The fialles Cen 
traies were constructed and provided with the necessary means of 
access The great cross roads of the place de la Republique were 
created The Opera became another reat meeting place of roads 
The Etoile with its great system of radiating mam roads was 
laid out and a corresponding system of radiating roads starting 
from the place de la Nation was planned at the other end of 
Pans The Louvre was completed The houses of the Cite gave 
place to public buildm«-s Wide streets were cut throu<^h the town 
on the left bank of the river The population was provided with 
open spaces m the form of the Bois de Boulogne and the Bois de 
Vincennes and the Parcs des Buttes Chaumont de Montsouris 
and Monceau Many squares were laid out on the English model 
An immense s}stem of sewers was created The water of the 
Dhuys and the Vanne was brouo^ht to Pans The Fonts National 
de Solfermo and de 1 Alma and the viaduct of Auteuil were con 
structed New parish churches were built including those of la 
Tnnite Saint Augustin and Sainte Ciotilde Pans entered on a 
period of great brilliance Universal exhibitions were held m 1855 
and 186 y The town spread up to the fortifications (i860) and 
the old octroi wall was replaced b} the outer boulevards 

The Tuilenes palace was burned in the Commune which fol 
lowed on the war of 18/O-1871 The third republic carried on 
the work of Napoleon III directing its attention mainly to the 
quarters added to the town m i860 Further universal exhibitions 
wtre held in 1878 1889 and 1900 and these were the occasion 
for the building of the Trocadero the Eiffel tower and the Grand 
and Petit Palais des Champs Eiysees The church of the Sacre 
Coeur was erected m Montmartre The Metropohtam railway 
was constructed Conditions of life have been radically altered 
by various modern inventions Pans has no rival m France as a 
centre of material and intellectual interests Commercial estab 
lishments have now taken the place of dwelling houses in the 
centre of the city and the population has moved farther out 
thus greatly increasing the extent of the suburbs The upper part 
of the Champs Eiysees is now like the great boule\ ards given 
over to commerce The World War transformed Pans into a 
great industrial centre The town itself cannot now be distin 
gmshed from its suburbs which have spread disproportionately 
The fortifications of 1840 have been demolished The aerodrome 
of Le Bourget will be the gieat terminus of the future The port 
of Pans continually grows larger In the town itself the great 
development of motor transport is giving rise to difficult trafi&c 
problems Although only half a century has passed since Hauss 
manns time a fresh transformation of Pans is already becom 
mg necessary (For particulars of the Pans Grand Opera see 
Academic Nationale de Musique ) 

BiBEioGRArav — Poete line Vie de Ctti Pans de sa naissance 
a nos jours (1924 bibl ) Bulletin et Memoir es de la Socute d histoire 
de Pans (since 1874) Bidlehns of the Soa6tes histonques of the 
arrondissements of Pans Proces Verbaux de la Commission mum 
apale du Vieux Pans (since 1898) Atlas des anciens plans de Fans 
(1880) Collection Pour connaitre Pans (1925) A Dauzat and 
i Boumon Pans et ses environs (195) Marquis de Rochegude and M 
Bumolm Guide pratique d travers le vieux Pans (1923) M Poete 
Pans (in the collection Les Citis dart 19 s) L Lambeau Histoire des 
communes mnexies a Pans en 1859 (1910) M Poete Au jar dm des 
Tutknes (1924) Lanzac de Labone Pans sous NapoUon (1905) 
Ch Simond Pans de i Boo d 1900 (1900) H Sellier A Bruggeman and 
M Poete Pans pendant la guerre (1926'^ Repertoire des sources 
manuscntes de I histoire de Pans (Bibhotheque d histoire de Pans 
1915) Repertoire des travaux pubhes par les Socutis d kisiotte de 
Pans (BuUeUn de la BzbhotMque et des Travaux Histonques de la 
Vdh de Pans 1914) (M Po ) 

PARIS, a city of eastern Illinois USA 10 m N W of T^rre 
Haute (Indiana) the county seat of Edgar county It is served 
hj the fag Four ancf the^Pennsylvama railways Pop 79S5 m 


1920 (95% native white) and was 8 781 m 190O by the Federal 
census It is a junction and transfer point on the Big Four which 
has repair shops here ships lar e quantities of corn and other 
a ricultural products The city was incorporated in 1853 
PARIS, a city of Kentucky USA the county seat of Bour 
bon county 18 m N £ of Lexm ton on Federal highways 7 
7 and 68 and served by the Frankfort and Cincinnati and the 
Louisville and Nashville rail\va>s Pop 6^10 niipo 6 04 
in 19^0 It IS the trade centre of a section of the blue grass 
region 

PARIS, a city of north western Tennessee USA the county 
seat of Henry county served by the Louisville and Nashville 
and the Nashville Chattanooga and St Louis railways Pop 
4 7^,0 m 19 o ( 6^ negroes) it was in 19^0 8 164 by the Federal 
censu besides a considerable additional number m adjacent 
suburbs It is an important shipping point for clay tobacco 
cotton gram and vegetables and has large timber interests The 
city was founded in 18 o and incorporated in 18 ^ 

PARIS, a city of northern Texas USA the county seat of 
Lamar county 100 m NE of Dallas and 15 m from a free 
highway bridge over the Red river It is served b} the Frisco the 
Gulf Colorado and Santa Fe the Pans and Mount Pleasant the 
Southern Pacific and the Texas and Pacific railways Pop (19 0) 
15 040 (249^ neo'roes) 15 649 in 1930 by the Federal census It is 
an important cotton market sales from wagons aggregating 35 
000-^0 000 bales in a season a shipping point for the farm and 
orchard produce of a wide area has a large wholesale distributing 
business and more than 50 manufacturing plants with an output 
in 19 y valued at $4 63^ 028 The city has an aldei manic form 
of government in which the mayor functions as city manager 
Pans was settled in 1841 incorporated as a town in 1874 and 
chartered as a city m 1905 

PARIS, CONFERENCE OF The conference for framing 
the treaties which ended the World War was held in Pans in 
1919-20 

I PRELIMINARIES 

The Pre Armistice Agreement — Germany faced complete 
defeat and unconditional surrender when one after the other 
her alhes Bulgaria Turkey and Austria Hungary broke under 
the strain of war in Sept and Oct 1918 and sought terms with 
the enemy Germany saw her best chance m overtures to the 
President of the United States whose speeches during months 
past had underlined the principles necessary to the restoration 
and preservation of world peace (see Fourteen Points) Ac 
cordmgly on Oct 4 the German Government despatched a note 
to Wilson through the Swiss Government requesting an armistice 
In reply President Wilson laid down the stipulations that 
before negotiations for peace could be opened (i) Germany must 
accept without qualification the principles of the Fourteen Points 
leaving for discussion only the practical details of their applica 
tion (2) the German armies must be withdrawn from all tern 
tones of the Allies under the direction of the Allied military 
authorities (o) Germany must cease all illegal and inhuman 
practices and abandon unlimited submarine warfare and (4) 
the German nation must free itself of the arbitrary Government 
which had conducted the war Gen Ludendorff resigned rather 
than accede to those conditions but the cml Government al 
though It protested against the charges of illegal and inhuman 
practices despatched a note on Oct 20 accepting the stipulations 
of President Wilson as preliminary to an armistice Wilson then 
presented the matter to the Allies The President had already 
sent Col Edward M House to Pans as American representative 
on the Supreme War Council He met with the Allied leaders 
Lloyd George Clemenceau and Orlando to discuss first whether 
an armistice should be granted and second whether Germany s 
request that the Fourteen Points be used as the basis of peace 
should be accepted ^ 

President Wilson has been much criticized on the ground that 
he was responsible for too early a peace and that had It fiot 
been for him terms would have been dictated to Berlin *this is 
from the truth The Allied f ouncil agreed to grant the 
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Armistice on tlie recommendition of the military leaders the 
Americans were in fact less eager than the French and the British 
for the cessation of hostilities To be certain of Allied sentiment 
regarding the \rmi tice House asked Marshal Foch directly 
whether or not from a purely military point of \iew he would 
prefer to have hostilities cease on the terms proposed Foch 
replied that since the terms demanded of Germany were prac 
ticaliv the same as those that "vvould be demanded at Berlin he 
was opposed to the useless sacrifice of even one more life 
On 7ie jatt la guerre que pout ses restiltats 

The Allied leaders were more doubtful whether President Wii 
son s Fouiteen Points should be taken as the basis of the peace 
as Germany asked Clemenceau Llo>d George Hvmans and 
Orlando each raised objections They finally agreed however 
upon the stron insistence of Col House to accept the Fourteen 
Points with two reseivations regarding the freedom of the seas 
and restoration of invaded territory Acknowledging these reser 
vations "liViison on Nov ^ communicated the reply of the Alhes 
to the German Go\ernment This note is of vital importance 
It constitutes the formal and written offer of the Allied and 
Associated States to conclude with Germany (a) an armistice 
convention and (6) a treaty of peace This offer it is conceived 
was accepted by Germany by the act of sending representatives 
through military channels to meet Marshal Foch for the purpose 
of arranging an armistice By the acceptance of the offer a 
solemn Agreement was reached which served both morally and 
legally as the basis of the armistice convention and the treaty 
of peace^ 

The note of Nov 5 m which Wilson stated that Marshal Foch 
would communicate the conditions of an armistice contained the 
text of the memorandum of observations by the Allied Govern 
ments on the correspondence between President Wilson and 
Germany In this memorandum those Governments declare 
their willingness to make peace with the Government of Germany 
on the terms of peace laid down m the President s address of 
Jan 8 1918 (the Fourteen Points) and the principles of settle 
ment enunciated m his subsequent Addresses subject to two 
qualifications These reserved complete liberty as regards the 
freedom of the seas and interpreted restoration of invaded ' 
territory as meaning that compensation will be made by Ger j 
many for all damage done to the civilian population of the Allies i 
and their propert> by the a^-gression of Germany by land by 
sea and from the air 

Both the Allied and Associated Powers and the Germans 
accepted this Pre Armistice Agreement as the basis of the peace 
The protests of the German delegation against the Versailles 
Treaty m May 1919 were based upon their allegation that the 
treaty was not m accord with the principles of the agreement 
The Allied and Associated powers although they denied the vahd 
ity of the allegation explicitly acknowledged the vaUdity of the 
basis The Allied and Associated Powers are m complete accord 
with the German delegation m their insistence that the basis for 
the negotiation of the treaty of peace is to be found in the cor 
respondence which immediately preceded the signing of the 
Armistice of Nov ii 1918^ 

Organization of Peace Conference — ^Representatives of 
the chief Allied and Associated Powers — France Great Britam 
Italy Japan and the United States — ^held consultations in Dec 
and the first plenary session of the Peace Conference did not 
take place until Jan 18 igig President Wilson did not reach 
Europe until Dec 13 1918 The British Prime Minister Lloyd 
George was detained at home by the political uncertainties of a 
general election until after New Year So important to any nego 
tiations was the participation of these two heads of governments 
that nothing definite could be attempted until their arrival In 
the meantime the smaller Powers which had been overrun by the 
armies of Germany had time to reorganize their governments 
and to send plempotentiarifis to the Conference 

The Peace Conference was called by the five principal powers 

^Temperley A History of the Peace Conference of Parts 1 382 

^Reply of Allied and Associated Powers to the Observations of 
the German Delegation on the Conditions of Peace 
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to assemble at Paris Geneva had been suggested as a neutral 
meeting place for victors and vanquished but the opinion pre 
vailed that the enem> should be excluded from the conference 
until summoned to hear the terms which must be accepted 
Brussels also was suggested m appreciation of Belgium s heroic 
role in the war but the honour was finallv given to France The 
war against the Central Powers had been directed from France 
there sat the Supreme War Council of the Allies and upon this 
the structure of the Peace Conference could best be erected 

II ORGANIZATION OF THE CONFERENCE 

The Council of Ten — Upon the arrival of Lloyd George in 
Pans a meeting of the Supreme War Council was held Jan 12 
at the Quai dOrsay France was represaated by Clemenceau and 
Pichon Great Britain by Lloyd George and Balfour Italy by 
Orlando and Sonnmo the i mted States by Wilson and Lansin®^ 
Though ostensibly an informal con\ ersation among plempotentia 
ries of the four leading Powers the meeting was the occasion of 
the significant decision to add only the representatives of Japan 
to the Supreme Council and to exclude all others from the major 
decisions of the Peace Conference Thus the Council of Ten 
sprang from the Supreme War Council There also came to Paris 
the representatives of Belgium Serbia Rumania Greece and the 
other States — ^2 m all — ^which had fought against the Central 
Powers or had broken off diplomatic lelations with them Ob 
viously It was impossible for all to have equal part m determining 
the conditions of peace To each seats and a vote were allotted 
in the plenary sessions of the conference Representatives of those 
states which had remained neutral during the war and yet had 
interests to safeguard or to advance at the Peace Conference 
were permitted to attend only those sessions which were arranged 
for discussion of their claims whenever they were specially 
summoned by the five chief Powers It had been the intention 
of the latter at first to put on the same foo mg the new states 
which were rising from the rums of the Central Powers Before 
the first plenary session Poland and Czechoslovakia were con 
ceded representation in the conference but Yugoslavia — ^includ 
mg Serbia Montenegro and the south Slav provinces of Austria 
Hungary — ^was not officially recognized until the end of May 
chiefly because of the opposition of Italy 

The Delegates — Outstanding among the delec^ates from the 
smaller Powers were Hymans Foreign Minister of Belgium 
Paderewski Premier of Poland and his Foreign Mmister Dmow 
ski and Bratianu Premier of Rumania For Serbia and the 
south Slavs came Pasic Vesnic and Trumbic Vemzelos came to 
speak for Greece For Czechoslovakia came its Premier Kra 
marsz and the bnlhant young Foreign Mimster Benes The 
new Kingdom of the Hejaz was represented by the Emir Feisul 

But there was considerable dispute before the five principal 
i Powers finally assigned places in the conference to each state in 
I accordance with its military strength and its share in the war 
Five seats were given to each of the five chief Powers three 
apiece were assigned to Belgium Serbia and Brazil two each to 
Canada Australia South Africa India China Czechoslovakia 
Poland Greece the Hejaz Portugal Rumania and Siam one 
each to New Zealand Bolivia Cuba Ecuador Guatemala Haiti 
Honduras Liberia Nicaragua Panama Peru and Uruguay Many 
delegates were thus left out but the panel system was adopted 
so that all Powers could use their plenipotentiaries m rotation if 
they desired Representatives of the British Dominions for 
example more than once shared m important decisions of the 
Supreme Council by reason of their membership in the panel of 
the British Empire Other work was found for excess members 
of several delegations on commissions and sub committees 

When the plenary assembly of the conference met for the first 
time on Jan 18 it proved to be only a body of approval merely 
passing upon actions that had already been determined in the 
Supreme Council Clemendeau was elected president of the con 
ference A secretariat general previously selected by the Supreme 
Council was appointed A drafting committee was approved on 
which had been placed only representatives of the five chief 
powers The smaller Powers endeavouifed to protest against such 
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rigid control by the Five But at the second plenary session on 
Jan 5 Clemenceau bluntly dismibsea their objections with 
aEusion to the i ooo ooo soldiers behind the Five Powers 
AdminiSifative Work — ^With this matter of authority arbi 
tranly arran^^ed the Peace Conference settled to the work of 
constructmc^ a peace Peace making however was not to be its 
sole task It was obliged also to assume executive duties of 
tremendous consequence It must direct the Allied Armistice 
Commission at Spa It must set up and control the Supreme 
Economic Council at "^^aris It had to maintain its own authority 
over loland Germanv Hungary Czechoslovakia and Rumania 
The Supreme Council of the Conference administered the Armis 
tice bv instructions to Marshal Foch who m turn forwarded 
them to the Internation I Commission at Spa The Allied mem 
bers of the commission consequently had no authority to make 
any decision bevond their instructions They did have full 
power to explain and to stress important points in the Allied 
interpretation of the Armistice and by personal intercourse to 
prevail upon the German representatives to accept the decisions 
of the Supreme Council at Pans The matters that chiefly con 
cerned the Armistice Commission were the withdrawal of Ger 
man forces from the territory of the Allies and their demobihza 
tion the repatriation of prisoners interned in Germany surrender 
by Germany of the required amounts of arms aeroplanes mer 
cantile and agricultural machinery railroad equipment and the 
deliver} of other commodities stipulated m the Armistice 
Supreme Economic Cotincii — ^At the instance of President 
Wilson on Feb 8 the Supreme Council resolved to create a 
Supreme Economic Council of five members each from interested 
Powers to advise the conference on the temporary economic 
measures necessary pending the completion of peace negotiations 
At Its first meetin on Feb 17 the Supreme Economic Council 
decided to CO ordinate the work of ail the former war boards 
and to direct them as sections of its own organization As a 
result matters of food and relief were placed under Herbert 
Hoover of the United States as director general matters of 
finance under Norman Davis of the United States the problems 
of communications were ultimately assigned to Bng Gen H O 
Mance of Great Britain law materials to Loucheur of France 
pioblems of blockade to Vance McCormick of the United States 
and shipping to Kimball Cooke of Great Britain i 

The Supreme Economic Council endeavouied to supply dev 
astated areas with materials necessary for reconstruction and to 
revive the economic activity of those countries which weie vie 
tims of the war It was especially concerned with the problem 
of relieving the famine stricken areas of Eastern Europe — a situ 
ation recognized as dangerous to political stability and likely to 
encourage the spread of Bolshevism It arranged the Brussels 
Agreement by which Germany was provided with foodstuffs to 
carry out that provision in the Armistice which pledged the Allies 
to revictuai Germany m return for cash payments It delegated 
to a sub committee the special task of economic administration 
in the territories of Germany occupied by Allied armies It 
carried on direct negotiations with the German Finance Com 
mission studied the economic effects of the Allied blockades of 
a Bolshevist Russia and Hungary and urged the Supreme Council 
of the conference to relax those blockades for the benefit of the 
peoples of other states near by It relaxed the blockade against 
Germany and reorganized the transportation systems of Austria 
Hungary and Poland 

In short the Supreme Economic Council Under the efficient 
dxairman&hip of Lord Robert (Viscount) Cecil established only 
m a temporary commission to administer economic affairs until 
the advent of peace became one of the most important inter 
national bodies directing the reorganization of Europe After 
tho Treaty of Versailles had been signed it continued to act as 
agent fdr the Allies The last meeting was held m Feb tg^o 

on Eastern Fronts— The authority of the Peace 
Conference was menaced setiohsly not only by the hostility of 
|%e Gemany hut by fee reastance of the aBy Ritoaam 

fee pew govempfienfe of Piokn^ ^nd Czechoslovakia^ l^ly 
How tpB hostihties Sad hxdkm Out between the tholes and 


the Ruthemans m East Galicia where Polish proprietors consti 
tuted a landed minority and Ruthenian peasants closely related 
to the Ukrainians m Russia were a majority During Feb 1919 
an Allied Mission intervened but the Ukrainian commander re 
fused to accept the proposed truce In March the Supreme 
Council of the Peace Conference arrano^ed another truce with 
the Ukrainian commander and on April set up an Inter Allied 
Commission at Pans to arranore the terms of an armistice concern 
mg Eastern Galicia The Polish delegation rejected this armistice 
on the ground that Poland s safety required military occupation 
of East Galicia The Supreme Council sanctioned the Polish occu 
pation The status of Eastern Galicia was left for later decision 

To safe uard Poland on its western border the Peace Confer 
ence imposed an obligation upon Germany that had not been 
stipulated m the Armistice In Posen where Germans constituted 
m large part the class of landed proprietors and Poles were the 
peasants local conflicts developed during Dec 1918 between 
garrisons and Polish volunteer forces The Peace Conference 
finally m Jan igig despatched an Inter Allied Commission to 
stop these hostilities and served notice of that intention upon 
Germany through Marshal Foch Germany protested but prac 
tically accepted the provisional line of demarcation as laid down 
by the AUied Commission until the boundaries of Germany and 
Poland were determined by treaty (see below \ ersailles Treaty 
of) Germany also objected strongly to the transport of Gen 
Haller s Polish army from France to Poland via Danzig on the 
ground that its presence would prejudice the ultimate disposition 
of Danzig The conference forced Germany to admit the technical 
right of the Alhes to use Danzig as such a port of entry to 
Poland but allowed Germany to route Haller s army via railroad 
without touching Danzig 

Still more vexatious to the Peace Conference perhaps was the 
situation that developed in Hungary after the establishment of 
a Bolshevist regime under Bela Kun and the conflict between 
Hungary and Rumania (See Hungary History ) Other matters 
to distract the Supreme Council of the Peace Conference from 
its major task of peace making were the sharp controversies 
between Czechoslovakia and Poland over Teschen and between 
Austria and Yugoslavia over Klagenfurt The situation m 
Russia caused much discussion during the first days Decision 
was reached on Jan 22 that ail the Russian factions should be 
summoned into consultation on the island of Prmkipo m 
order to determine who was to be responsible for Russian in 
terests at the Peace Conference But nothing came of the effort 
Neither the old Tsarist order the revolutionary Government of 
Kerensky nor the Bolshevist regime of Lenin were represented 
at the Peace Conference Nor were the new Baltic States — ^Tm 
land Estonia Latvia Lithuama — ^which were breaking away from 
the old Russian Empire 

Ofiflcial Language — ^Two preliminary questions of procedure 
for a time disturbed the plenipotentiaries at Paris What was 
to be the official language of the conference? Should its pro 
ceedings be made public ? It was decided that French and English 
texts of equal authority should be presented in the treaty with 
Germany which included the Covenant Italian texts along with 
English and French were presented in the Austrian Hungarian 
and Bulgarian treaties and in all these the French version was 
declared to prevail m case of divergence The languages of the 
I enemy states wer denied admission to the texts of the treaties 
I With regard to publicity for the actions of the conference the 
I decision was reached to withhold details of discussions as much 
I as possible until definite understandings had been Secured 

Special Commissions — Among the special agents established 
to assist m making a peace were commissions on — (i) Respon 
sibihty for War and Guarantees with Lansing of the United 
States as president and sub committees on criminal acts respon 
sibihty for war responsibility for violatioii of laws and customs 
of war (2) Reparation foi Damage v^th Klotz of France pfesid 
mg and bub committees on estimation of damages financial capac 
ity of the enemy and means of payment and reparation/ (5) 
International Labour Legislation^ with S GQmp@rsr(tJ^ A | pt® 
mdi'ng (sm iNTEiWArrdNAn LABOtra OnaANizArioN)?^ <4) ww 



PARIS, CONFERENCE OF 


1 ational Control of Port*^ Waterwa>s and Railways with Crespi 
of Italy as president and sub committees on transit and control of 
routes of communication ($) Financial Questions with Montagu 
of Great Britain presiding and sub committees on financial prob 
lems preliminary to peace on monetary questions enemy debts 
and so on (6) Economic Questions with Ciementel of France as 
president and sub committees on permanent commercial relations 
tariffs and customs navic^ation mdustrial prop rty and others 
(7j Aeronautics with Colonel Dhe of France as president (8) 
Inter Allied Naval and Military Affairs under the presidency 
of Marshal Foch which with other associated committees con 
structed the mihtary and naval and air terms for presentation to 
the enemy and (g) The Central Commission on Territorial 
Questions over which Tardieu of France presided to co ordinate 
the work of the committees and commissions examining the 
complex problems of Czechoslovakia Poland Rumania Yugo 
slavia Greece Albania Belgium Denmark the Saar valley and 
Alsace Lorraine 

In all of these agencies of the Peace Conference the five Allied 
and Associated Powers kept for themselves either the entire mem 
bership or at least a majority over the smaller Powers 

III COVENANT OF THE LEAGUE 

First and most important of all was the commission on the 
League of Nations chosen on Jan 25 at the second plenary session 
of the conference upon the recommendation of the Supreme 
Council The membership of this commission was drawn from 
the political leaders of 14 nations Among them were Lord Robert 
Cecil and Gen Smuts of the British Empire Bourgeois of France 
Orlando of Italy Hymans of Belgium Vemzelos of Greece Ves 
nich of Serbia Wilson and House of the United States The 
commission met on Feb 3 and after daily sessions in the Hotel 
Criiion (held at hours that did not conflict with the meetm s of 
the Council of Ten) presented to the plenary session of the 
conference on Feb 14 the first draft of the Covenant The usual 
procedure at the conference of translating mto French when 
English was used and into English when French was spoken 
lengthened the sittings twofold and while necessary consumed 
much time On the other hand at the meetings of the commission 
to form the Covenant for the League of Nations interpreters 
sitting by those who did not speak both languages kept them 
informed m an undertone of the progress of the discussion It 
was agreed by the commission to use as a basis for discussion 
the American plan for the Covenant prepared by Wilson and 
House which had by consent been put into legal phraseology 
by Sir Cecil Hurst and David Hunter Miller legal advisers re 
spectively of the British and Amencan delegations There were 
ditficuit problems to solve The question of political equality and 
that of having a league with an army at its command to enforce 
its decisions advocated by the Japanese and French respectively 
caused acrimonious debates 

The debate in the plenary session — ^the one important discus 
Sion in that body throughout the period of the conference — 
resulted in approval of the principle of the Covenant and brought 
forward various suggestions for amendment President Wilson 
left on the following day for the United States 

The Covenant was revised by the commission and finally ap 
proved by the fifth plenary session of the conference on April 28 
Without change of a single word It is to be doubted whether 
there were many sitting at that historic table who reahzed that 
with the acceptance of the Covenant a new phase of civilization 
had begun and that the League of Nations was its keystone The 
Covenant specifically provided for safeguardmg the Monroe 
Doctrine against actions by the League it contained a clause to 
permit any state to withdraw upon giving notice of its intention 
two years m advance The chief objection to the Covenant raised 
in America was passed over With the full support of President 
Wilson Article X was retted m the Covenant See also League 
OE Nations 

TV PROGRESS OF MAKING 

Cornell of Font -i-Four days after President Wflsoa left for 
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the Umted States Ciemenceau was shot by a fanatic Although 
not dangerously wounded he was confined 0 his home Col 
House who had been delegated to take Wilson s place came to 
meet him there and with the return of Lloyd George tiom 
England the same group was reformed uhich had worked wi h 
celerity and success during the Armistice proceedings Thus the 
Council of Four took form The Japanese plenipotentiary 
Saionji held to the policy of standing off when Japanese in 
terests were not concerned especially when th matter under 
discussion pertained purely to a European pioblem 
Upon Wilson s return to Pans (March 14) he replaced House 
in these informal confeiences The four heads of states aban 
doned the Council of Ten It was reduced to the five foreign 
ministers Whenever they desired the Fojir assumed the authority 
of the Ten as the Supreme Council of the Peace Conference and 
drew apart to confer in private The ministers of foreign affairs 
continued to sit as a Council of Five although they were con 
cerned chiefly with minor executive auties and other matters of 
routine But while the Four were till engrossed m negotiation 
with the recalcitrant German delegation the Five went ahead 
with discussion of the terms to be gi\ en to Au'itria The power 
of the Peace Conference had been drawn mto the hands of four 
men and the Italian Orlando found that final decision belonged 
really to the Three — Ciemenceau Lloyd George and Wilson 
No one hstened to the arguments of the Four except their in 
terpreter Capt Paul Mantoux and later their secretary Sir 
Maurice Hankey who rendered invaluable service by keeping 
the minutes of their discussions and by drafting the resolutions 
upon which they agreed On occasion experts were summoned 
to give data and technical advice Inter Allied commissions were 
formed directly by the Four and ordered to report to them 
National Claims — ^When Wilson returned to Pans (March 
14) the problem of meeting the claims of France Italy Belgium 
and Japan immediately became acute The French asked for 
continued occupation by the Allies of the Rhineland and the 
bridgeheads of Cologne Coblenz and Mamz Unauthorized de 
mands were made for the permanent separation from the Reich 
of German territory on the left bank of the Rhine France asked 
further for complete sovereignty over the Saar Valley as com 
pensation for its own mines which had been dehberately ruined 
by the German forces The French representatives pressed 
vehemently for integral reparation assessment of actual 
damages done by the enemy and exaction of the total amount in 
reparation France supported Poland s claim to complete sover 
eignty over Danzig and the approaches to that city 
Although at one time (April 7) President Wilson threatened 
to break off negotiations over these questions and return to the 
United States without finishing the task of peace making com 
promises that he could accept were found one after another The 
: scheme for a repubhc on the Rhine was repudiated but agree 
; ment was reached that the left bank of the Rhine and a wide 
! strip on the right bank should be demilitarized and all fortifica 
^ tions razed and that the Allies should maintain their joint military 
: occupation for 15 years It was to be continued if France m the 
opinion of the Alhes was not then sufficiently secured against an 
unprovoked attack The decision to prohibit union of Germany 
with Austria described by Tardieu as one of Ciemenceau s fun 
damentals was inserted m the first draft of the German Treaty in 
May and remained there m the definite text of June 28 
As for the French claim to the Saar valley the compromise was 
reached that France should have fuE ownership of the coal mines 
but that on account of the 630 000 German inhabitants govern 
ment of the region should not be given to France but should be 
put under the control of the League for 15 years At the end 
of that time the inhabitants resident prior to this arrangement 
should vote for one of three settlements the status gm under 
the League union with France or return to Germany In case 
they voted for return to Germany France was to give back the 
mmes and to receive compensation from Germany 
ReparatioBS —The problem of reparation wa$ not effectively 
solved by the Counal of Four Many English and American 
, admseia, thmfang of Germany s eidiaustion danger of making 
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the German people desperate and the mistaken policy of asking 
that a blank cheque be signed and handed over for the Alhes to 
fill in urged that Germany be cleared of charges for reparation 
by pa>ment at once of whatever amount it could produce The 
debate ramihed into the uncertainties of Germany s capacity to 
pay and the largest sum for which Germany might be held liable 
The French view prevailed It was agreed that Germany should 
be held liable to pay to the last cent The demands of the 
British and French that pensions should be included m the repara 
tions bill were first opposed by Wilson but he finally yielded {see 
REPARATro^s) The deadlock over Danzig was broken by Lloyd 
George who sought and found a way between Wilson s Thirteenth 
Point that Poland should have free and secure access to the sea 
and British fears that a Qermama irredenta with 2 000 000 mhabi 
tants might be created Danzig was to be a free city under the 
protection of the League of Nations but Poland was to have 
access through Polish territory to the Baltic Sea and virtual 
control over Danzig s mteiests abroad Within a week after 
President Wilson had thieatened to leave the conference these 
differences had be n ironed out so well that the representatives 
of Germanv were invited to appear at Versailles on April 25 
Crises over National Claims — But another crisis suddenly 
appeared The Italians threatened to withdraw from the con 
ference unless their claims to Austro Hungarian territories were 
met before the Germans signed the treaty These claims were 
grounded upon promises «^iven by France and Great Britain in 
the secret Treaty of London (April 26 1915) Orlando went 
further however to claim the city and port of Fiume {qv') 
which had not been allotted to Italy by the secret treaty In this 
case he argued for the principle of self determination although 
he had opposed the aoplication of that principle to the German 
population in the Tyrol south of the Brenner Pass Wilson gave 
way to Orlando s contention to the extent of agreeing that Italy s 
northern frontier should be extended to the Brenner But he 
resisted the Italian pretensions on the eastern shore of the 
Adriatic for they were advanced at the expense of Yugoslavia 
and Albania Fiume had a large Slav population and a purely 
Slav hinterland It was the natural seaport of the Slav and 
Magyar regions to the east Wilson rejected the suggestion that 
Fiume should be given to Italy m exchange for the Italian renun 
ciation of claims upon Dalmatia under the Treaty of London 
On April 3 Wilson publicly declared his reasons for opposing 
Italian claims Orlando and his foreign minister Sonmno left 
Pans for Rome but returned after the conference determined 
to proceed with the German treaty They reached Pans on May 
7 a day too late for the sixth plenary session which approved 
the draft of the treaty and only a few hours before it was handed 
to the Germans at Versailles The Italians were back in the 
conference but the question of the Adriatic was not settled 
Meanwhile the claims of Belgium Yugoslavia and Japan 
further complicated the situation for the Council of Four Hymans 
appeared on April 29 to demand that as Belgium had been first 
to suffer in the war she should be first to receive compensation 
for war costs She had been promised as much in the Armistice 
He asked that Belgium be given a prior lien upon $500 000 000 
of the first cash receipts from Germany and complete settlement 
of the Belgian account within ten years Eventually the American 
view prevailed that Belgium s case was different from all others 
Belgium was practically assured payment of her war costs by 
receiving a special issue of German bonds and priority on the 
cash receipts Serbia immediately asked for $400000000 but 
the Council of Four dismissed that claim summarily 
The Japanese issue however could not be settled so easily as 
the Belgian or the Serbian claims The Japanese representatives 
took exception to the suggestion that the German area in Shan 
tung should be handed back directly to the Chinese Japan claimed 
Shantung on several grounds and a secret agreement in 1917 with 
the Alhes had assured Japan that they would offer no objection 
to Japanese claims in Shantung although the United States had 
never been a party to the agreement Wilson resisted the Japanese 
qlanns^ but finally accepted a compromise on April 30 
The Italian crisir’was^lJireatemng to disrupt the conference 

j 


and an understanding with Japan was more than ever necessary 
It was to the effect that the Japanese were to keep Kiaochow and 
its adjacent district with rights also to exploit the mines and 
railways in the peninsula but that Chinese sovereignty would 
be restored over the penmsula of Shantung as soon as possible 
The American President expressed faith m the oral promise of 
the Japanese that Japan would eventually evacuate Shantung m 
favour of China and retain there only commercial concessions 
The Chinese representatives at the Peace Conference did not have 
such faith They refused to sign the treaty with Germany But 
they gained a place for China m the League of Nations by signing 
the subsequent treaty with Austria 

Y TREATY OF VERSAILLES 

With these crises over national claims passed the draft of the 
treaty with Germany was handed to its chief representative 
Count Brockdorff Rantzau on May 7 1919 at the Trianon 
Without rising from his chair the German hurled sharp words at 
the representatives of the Alhes for their dilatory methods In 
the past SIX months he declared the blockade had caused the 
deaths of hundreds of thousands in Germany Think of that 
he said when you speak of guilt and punishment He and his 
countrymen would accept the liabilities to which they were com 
mitted by the Armistice would share in restoring Belgium and 
the devastated areas of France But they and their nation did 
not hope for a just peace We know he said the power of 
the hatred that we encounter here 
German Objections — ^The Germans were given 15 days and 
then an extension of time in which to represent their objections 
to the terms of the treaty They complained that the Allied plan 
for reparations was too severe and claimed the right of appeal 
from the assessment of the Reparations Commission to some 
neutral arbitrator They demanded a plebiscite m Alsace Lorraine 
In place of the Allied arrangement for the Saar valley they 
offered fixed annual supplies of coal to France until the French 
mines should be restored Instead of giving up Danzig Memel 
and West Poland they offered to make Danzig Memel and 
Komgsberg free ports under German sovereignty They de 
manded that Germany s claim to its colonies should be referred 
; to arbitration They asked for reciprocity with regard to com 
^ merce and goods m transit They offered to negotiate concerning 
i the League of Nations provided Germany were admitted imme 
I diately the members of the League were pledged against waging 
economic war and the Allied Powers also should abolish compul 
sory mihtary service within two years and disarm themselves 
They desired that the armies of occupation should leave German 
territory within six months after the signing of the treaty They 
summed up their criticisms with the charge that the treaty as a 
whole was inconsistent with the terms of the Pre Armistice 
Agreement Such an imputation was angrily rejected by the 
Allies but suggestions were made m the Supreme Council of the 
conference that the terms of the treaty should be softened 
Movement for Revision -—Lloyd George backed by mem 
bers of the British Ministry and representatives of the British 
Dominions led the movement for revision But the dangers of 
further delay were apparent The movement for revision came to 
an end on June 13 with the only consequence that some conces 
sions were made to Germany on minor points 
The Allies maintained their position with regard to reparations 
and the armies of occupation They conceded some changes m 
the Pohsh frontier to make it more consistent with ethnographic 
divisions They agreed to a plebiscite in Upper Silesia They 
withdrew the provision for making the Eliel Canal an international 
waterway They intimated that they would open negotiations at 
once looking toward reduction of their own armaments They 
promised to admit Germany into the League if Germany com 
plied with the terms of the treaty They invited from Germany 
an offer (hedged round with many conditions) within four 
months of the signing of the treat:^ of a lump sum to settle 
reparations This suggestion was not accepted by Germany 
There was suspense as Count Brockdorff Rantzau presented 
the final terms of the ^Ihes to the German GoverSment at Wei 
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mar The Allied Armies of Occupation prepared for «. general 
advance into Germany if the Germans should refuse to sign the 
treaty The Scheidemann Ministry resigned on June o and the 
new Premier Bauer offered on the next day to sign the treaty 
Without Its articles requirmg the surrender of war crimmals and 
declarmg Germany solely responsible for causing the war The 
Allies refused In this tense situation the crews of the German 
battle fleet scuttled their ships in Scapa Flow But on June 22 
Bauer obtained the permission of the Weimar National Assembly 
to sign without conditions and the new German Minister of 
Foreign Affairs Muller with his colleague Br Bell at last on 
June 28 signed the treaty m the Salle des Glaces at Versailles 

Subsidiary Agreements — ^Dependent upon the Treaty of 
Versailles although apparently the result of separate negotiations 
among the interested Powers were several other treaties and in 
ternational agreements (i) two defensive treaties each signed by 
France first with Great Britain and next with the United States 
The two latter Powers bound themselves to come to the aid of 
France m case of an unprovoked aggression by Germany any time 
within the next ten years Great Britain made her ratification 
dependent on that of the United States The latter refused to 
ratify and so both treaties became nugatory (2) a protocol de 
fining certain ambiguities in the Treaty of Versailles (3) an 
agreement among the United States Belgium the British Empire 
France and Germany to define the nature of the military occupa 
tion of the Rhineland (4) a treaty between Poland and the Allies 
to assure protection of life and hberty to all inhabitants of Poland 
without distmction as to birth nationality language race or reh 
gion Similar protection was later secured by the Allied Powers 
for minorities m Czechoslovakia Rumania and Yugoslavia pro 
visions which were not apphed to Italy Minorities St 
Germain Treaty of) 

Ratification — ^The Treaty of Versailles was ratified on July 
9 by Germany and by Oct Great Britain France Italy and 
Japan also had ratified The exchange of ratifications was delayed 
for two reasons First it was hoped that the Senate of the United 
States would ratify at least with reservations Second Germany 
must make amends for the destruction of its fleet m violation of 
the Armistice On Nov 19 1919 the American Senate failed to 
ratify but on Jan 10 1920 Germany finally signed a protocol to 
give compensation for scuttling the fleet Then the exchange of 
ratifications was made at Pans between the European Allies and 
Germany and on Jan 16 19 o the League of Nations was 
formally inaugurated 

YI OTHER TREATIES 

After the Germans had signed the Treaty of Versailles on June 
28 1919 the Peace Conference turned to the problems of Austria 
Hungary Bulgaria and Turkey over which many of its commis 
sions had been labouring for months Chiefs of state began to re 
sume their political tasks Foreign ministers one by one left for 
home Power to act in behalf of the respective states however 
was delegated to lesser dignitaries The organization of the con 
ference remained intact to complete negotiations with the former 
alhes of Germany Austria was presented with terms drawn on 
hnes similar to those granted to Germany Her representatives 
signed at Saint Germain en Laye on Sept 10 1919 {see Saint 
Germain Treaty of) And m Jan 1920 Hungary freed from 
Its Communist regime and from Rumanian control was accorded 
terms varying from the Austnan in minor details The Hungarians 
signed on June 4 1920 {see Trianon Treaty of the) 

For Bulgaria a delegation headed by Teodoroff the Prime 
Minister arrived in Pans on July 26 1919 but did not receive 
the draft of the treaty until Sept 19 The Bulgarians delayed 
their reply more than a month to frame objections but other 
than the promise for speedy admission into the League they got 
no concessions from the Peace Conference Further remon 
strance from the Bulgarians led Clemenceau to give them ten 
days to accept or to reject By this time Teodoroff had lost 
power in Bulgaria and Stambuhisky head of the Agrarian party 
had taken control of the Bulgarian Government On Nov 27 
1919 at NeuSly sur SeinCj Stambuhisky ^igned the treaty as the 


303 

sole representative of Bulgaria {see Neuiley Treaty of) 

Following the establishment of the League of Nations on Jan 

16 1920 the Peace Conference came to an end Several issues of 
first importance remained for disposal among them the problem 
of the Adriatic and the settlement with Turkey The plempoten 
tiaries left these matters however to the Conference of Axnbassa 
dors or to negotiation among the interested states {See Ambas 
sadors Conference of ) Italy contmued to press her claims to 
Flume and strategic points on the eastern shore of the Adriatic 
Great Britain and France though recogmzmg their obhgations 
under the secret Treaty of London endeavoured to satisfy Italy 
with a compromise short of those obligations so as to gain the 
approval of the American Government But Wilson persisted in 
opposition for the sake of the interests oi Yugoslavia and Albania 
The upshot of the controversy was that Italy secured the island 
of Sasseno outside the port of Valona the port remaining in 
Albanian hands and at a later date reached an agreement with 
Yugoslavia Albania maintained her independence and on Dec 

17 1920 gamed admission to the League of Nations 

The Turkish Settlement — ^The Turkish question had been 
discussed at Pans in May and June 1919 and a Turkish deputa 
tion had visited the Conference but the draftmg of the treaty 
was not taken seriously in hand until the London Conference of 
Feb 1920 The delay was due in part to the hope that the United 
States would join m signing the treaty but there were also great 
difficulties mvolved in the assignment of mandates over the 
national mmorities m the Turkish Empire Wilsons Twelfth 
Point had stipulated that these territories should receive un 
molested opportunity of autonomous development An article 
m the Treaty of Versailles mdicated that some of them at least 
would be recognized as independent states under such manda 
tones as th^ chose to accept 

But there had been understandings among the Alhes that ran 
counter to the prmcipie of self determination In May 1916 
France and Great Britain had made the Sykes Picot agreement 
with regard to their respective spheres of influence in Turkey 
The French sphere was to include Cilicia southern Armenia and 
Syria The British area was to include Haifa and Mesopotamia 
Palestine was to be international territory Greece claimed the 
whole of Turkish Thrace the Aegean islands and Smyrna which 
Greek forces occupied m May 1919 with the approval of the 
Supreme Council of the Peace Conference Italy claimed the 
Dodecanese which it had held since the war with Turkey in 1912 
I and a sphere of influence on the adjacent mainland Both France 
I and the Hejaz desired the Arab districts of Syria The disposi 
j tion of Constantinople also was uncertain 
j On Feb 16 1920 the London Conference of the Allies an 
! nounced that Constantinople would remain the capital of Turkey 
I but a month later the Allies informed Turkey that this conces 
I Sion depended upon its good behaviour Constantinople had been 
j occupied by Allied troops under the command of Sir G F Milne 
before the end of 1918 On April 25 at the Conference of San 
Remo mandates were given to France for Syria Cilicia and the 
Lebanon to Great Britain for Palestine and Mesopotamia but 
the mandate over Armenia was declined both by the League of 
Nations and by the United States Fmally on May ii 1920 the 
draft of a treaty similar in many respects to the Treaty of Ver 
sallies was handed to the Turkish representatives at Sevres It 
was signed on Aug 10 1920 {see Sevres Treaty of) Thus the 
task of constructing terms of peace was brought to an end Real 
peace however had not yet come to the world 

Vn SUMMARY CRITIQUE OF THE CONFERENCE 

The Peace Conference should have sat immediately after the 
conclusion of the Armistice and should have made a preliminary 
peace to be followed later by a permanent peace The belligerent 
nations had been so shattered by the war that the need for bring 
mg about a resumption of normal conditions as soon as possible 
was imperative Much of the distress which has overtaken Europe 
since 1918 might have been avoided by an early preliminary peace 
When the conference first got down to work there was much con 
; fusion as to method and also as to tl^e pr^edence to be given 
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the subjects to be discussed Theie should have been a well de 
fined programme laid out in advance so as to form a basis for 
discussion as was done when the Covenant was formed The lack 
of this caused the conference to waste time and it resulted in 
the setting up of the ineffective Council of Ten which was indeed 
a council of 30 or 40 when the secretaries experts and representa 
tives of states interested were included in the meetings After 
wasting many weeks m a futile endeavour to get at the facts the 
Council of Four was substituted for the Council of Ten Decisions 
then came rapidly 

Reparations and Security *-*-The question of reparation was 
the most potent cause of delay in negotiations There was com 
mon agreement that Germany should pay to the full extent of her 
capacity but there was«a wide difference of opinion as to what 
her capacity was The heads of the British and French delega 
tions demanded of Germany the entire cost of the war on land 
and sea The American Commission deemed this impossible and 
sought to have a sum named which Germany might reasonably be 
expected to pay After weeks and months of fruitless discussion 
President Wilson finally agreed to a compromise which amounted 
to Germany s signing a blank cheque to be filled m later He con 
sented to this because it was thought that the Reparations Com 
mission which the treaty provided would of necessity name a 
sum which could be met No one then considered the possibility 
of the United States Senate refusing to ratify the treaty 
The question of French security ran through the discussions at 
Pans and finally was met by compromise President Wilson and 
Lloyd George agreed on behalf of the United States and Great 
Britain respectively to come to the assistance of France m the 
event of an unwarranted invasion by Germany The terms of the 
treaty were somewhat indefinite but they were the best that 
Ciemenceau after long negotiation was able to secure Wilson 
and Lloyd George were adamant in refusing ail proposals regard 
mg the left bank of the Rhine as a permanent line 
If the Versailles Treaty had been accepted by the United States 
the Franco American Security Treaty would m all probabil 
ity have gone through and the Versailles Treaty would have 
been ratified by the Senate provided President Wilson had been 
willmg to accept the Lodge reservations The Versailles Treaty 
failed by six votes of getting tbe necessary two thirds twenty 
odd Democrats who were ardently for the treaty voted against 
It because of the reservations As with the League of Nations 
the importance of the French Security Treaty was not realized at 
Pans m the making of the peace It has been the crux of nearly 
all the troubles which have beset Europe since the Armistice was 
signed on Nov ii igi8 If the French had been assured of pro 
tection their attitude toward Germany toward reparations and 
toward disarmament undoubtedly would have been more in keep 
mg with the public opmion of the world (See Security ) 

It IS only m retrospect that histone events are seen at their 
just value Those who are making history oftentimes exaggerate 
the importance of some things and underestimate the importance 
of others At Pans undue stress was laid on questions of enemy 
disamament and reparations — ^both matters of temporary inter 
est and susceptible of quick solution Within a few decades they 
pass from view but questions hke the League of Nations and the 
security of France reach to the heart of peace and war and are 
vital if Western civilization is to live If it had been seen at Pans 
untold hardships might have been averted 
The so called Secret Treaties were mischievous elements m 
making decisions particularly regarding the Italian frontier Great 
Britain and France entered the conference with their hands tied 
by promises made to Italy m order to induce her to enter the war 
on the side of the AHies The United States was free to act hs 
seemed best The fight between Wilson on the one hand and 
Orlando and Sonmno on the other produced the most acute crisis 
of the conference The breaking point came when Wilson gave 
out bis statement of Apnl 23 igig This mfuriated the Itahans 
and they left Pans with the threat never to return Wilson bore 
(he brunt of the criticism which this nft m the conference caused 
be was by no means solely responsible 
J^aatiing^At tins moment feehng regarding Shantung ran 


high No direct threat was made by the Japanese delegates but 
it was m the air that if the conference refused their request they 
too would withdraw They did not ask to keep Shantung but 
merely that it should be returned to China through them Here 
again Wilson bore the brunt of the fight and the taunts of the 
liberals throughout the world were levelled at him Even his 
associate commissioners from the United States with one excep 
tion protested a amst his acceding to the Japanese request How 
ever he and House had personal assurance from Baron Makmo 
and Viscount Chinda that the province would be returned They 
were men of the highest character and integrity and their word 
which has since been fully kept was accepted without question 

The Belgians also were dissatisfied at this period of the con 
ference Suggestions of withdrawal were made and with Italy 
gone for the moment at least it would have been fatal to the 
conference if Japan had left because her pledged word to restore 
Shantung to China was not accepted It was a critical period of 
the conference and the subsequent action of Japan has shown the 
wisdom of meeting her request 

Self Determination — ^During the war when President Wil 
son announced his theory of self determination it stirred the 
dormant hopes of many peoples and did much to break the disci 
plme m the Central Powers behind the hnes This declaration of 
war aims brought to Pans many and diverse delegations from 
Europe Asia and Africa They were the most picturesque as well 
as the most ill informed and unreasoning of all those who gathered 
around the historic centre where the peace was made This noble 
sentiment earned to its logical conclusion would have wrecked 
the governmental machinery of the world The conference has 
received unjustified blame for dividing up the Austrian Empire 
but it must be remembered that tbe empire had already fallen 
apart before the Peace Conference met The questions which 
came before the conference involved the boundaries of states in 
process of formation and not the creation of such states Had 
the conference undertaken to curb the demand for national 
mdependence its authority to do so would hav been denied and 
another war would have begun 

Mandates — ^The acceptance of the principle of mandates was 
one of the most far reaching decisions of the conference It was 
a new venture m the government of backward peoples and one 
destined to play a large part m the affairs of many nations It 
gave an excuse and a method for takmg over the German colonies 
by the several countnes interested The German colonial empire 
vanished overnight It was one of the hardest blows which her 
pride received and one which she resents with passionate fervour 

Until the Paris Conference there had been no attempt to reach 
a general understanding or fixed policy between the more powerful 
civilized nations regarding the control or betterment of such states 
or terntones However the system hitherto practised was ad 
mittedly so bad that when the conference came to the disposition 
of the late German colonies there was genera! agreement that a 
more enhghtened policy should be inaugurated In furtherance of 
this desire Article 2 was incorporated in the Covenant of the 
League of Nations and subsequently a commission was appointed 
to sit m London durmg the summer of 1919 for the purpose of 
preparing the terms of the mandates Upon this commission were 
Lord Milner who had as his adviser Lord Robert Cecil M 
Simon French Minister for the Colonies Viscount Chinda of 
Japan Signor Marconi for Italy and Col House for tbe United 
States with Mr George Louis Beer as adviser (see Mandate) 

Bibtiogratey — ^The standard history of the Peace Conference is 
A Bistoyy of the Peace Conference m Paris 6 vol ed H W V 
Temperley (1920-24) It is written chiefiy by British experts many 
of whom took part m the conference but its point of view is objec 
tive The texts of the treaties are to be found m the Treaty Senes 
of the Biitish Foreign Office published by HM Stationery Office 
(1920) There is a special volume The Treaty of Peace between the 
diked and Associated Powers and Germany (with amendments) and 
other Treaty Engagements Signed at Versailles June 2S zptp together 
with the Reply of the diked and Assoefkted Powers to the Obserm 
Hons of the German Delegation on the Conditions of Peace (1923) 
Comments by the German Delegation on the ConMtom of Peace and 
the Reply of the Allied and Associated Powers are pqj^hshed by me 
Amencan As;^oaation fo» International Conciliation (19x9) and the 
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covenng letter in the Amencan Journal of International Law (July 
1919) See also Beutscher Geschichtskalender Vom Waffenstillstand 
um Fneden von Versailles pp 565 seq (Leipzi<^ 1918) 

Important confidential documents are contained in R S Baker 
Woodrow Wilson and World Settlement (1922) Important memoir 
have been written hy partiapaiits in the Peace Conference espeaail> 
Andre Tardieu The Truth about the Treaty (1921) B M Baruch 
The Making of the Reparation and Economic Sections of the Treaty 
(19 o) Robert Lansing The Peace Negotiations (1921) see also 
J M Kevnes The Economic Consequences of the Peace (1920) 

E M House and C Seymour What Really Happened at Pans (19 i) 

(E M H) 

VIII LATER CONFERENCES IN PARIS 

After the conclusion of the important conference already de 
scribed three meetings of Allied statesmen were held in Pans to 
consider matters arising out of the execution of the Treaty of 
Versailles 

Jan 24-30 igzi — k meeting to consider proposals put forward 
by Allied experts as a result of a meeting between them and 
German experts at Brussels from Dec i6“-22 1920 m continua 
tion of the Conference of Spa {see Spa Conference of) The 
Allied statesmen adopted the experts proposal for two German 
annuities one fixed and the other on a sliding scale but they 
proposed to saddle Germany with a far heavier buiden than 
the experts had considered reasonable The Aihed Governments 
proposals were rejected by Germany 

Aug 8-13 ig I — K meeting of the Supreme Council of the 
Aihed Powers to take action upon the results of the plebiscite 
m Upper Silesia (see Silesia Upper) After failing to agree upon 
a line of partition between Germany and Poland the representa 
tives of the principal Allied Powers decided unanimously to refer 
the question to the Council of the League of Nations under 
Article 13 of the Covenant 

Jan 2-4 ig23 — h. meeting between Allied statesmen to con 
Bider the terms on which Germany might be granted a repara 
tions moratonum The British Government proposed that Ger 
many should be given an absolute moratonum for four years 
(except for certain deliveries m kind which were to be credited 
against future payments) on condition that Germany should 
stabilize the mark on hnes suggested in the majority report of a 
commission of international experts which the German Govern 
ment had called in dunng the preceding autumn and secondly 
that Germany should accept financial control by a foreign finance 
council of winch the German Minister of Finance was to be chair 
man officto and which was virtually to supersede the repara 
tions commission In regard to inter Allied debts the British Gov 
ernment made specific proposals which would have given sub 
stantial relief to France in exchange for a remission of German 
indebtedness which would have been equally substantial 

The gulf between these two sets of proposals was so great that 
there was no chance of an accommodation The conference broke 
up after the French and British Governments had agreed to 
disagree A week later on Jan ii 19 3 the French and Belgian 
armies invaded the Ruhr (q v see also Reparations) 

PARIS, TREATIES OF Many treaties and conventions 
have been signed at Pans among the more important being the 
treaty of Feb 10 1763 between Great Britain and France at the 
end of the Seven Years War the Treaty of Alliance of Feb 6 
1778 between France and the United States the definitive treaty 
of Sept 3 1783 which ended the War of American Independence 
and the Treaty of March 30 1836 between Great Bntain Austria 
France Prussia Russia Sardinia and Turkey which followed the 
Cnmean War When the treaties of Pans are referred to with 
out qualification however what is commonly meant are the two 
sets of treaties signed in Pans on May 30 1814 and Nov 20 
18 IS The first embodied the abortive attempt made by the Allies 
and Louis XVIII of France to re establish lasting peace in 
Europe after the first abdication of Napoleon at Fontainebleau on 
Apnl II 1814 The secoijd contamed the penal and cautionary 
measures which the Allies found it necessary to impose when the 
practically unopposed return of Napoleon from Elba and his 
resumption q| power had proved the wealcness of the Bourbon 
monarchy It is with these treaties, which^are of great importan(^e 


m the history of Europe and the formation of its public law 
that this article is alone concerned 
The treaty of May 30 1S14 and the secret treaty which ac 
companied it were signed by Talleyrand for France by Lords 
Castlereagh Aberdeen and Cathcart for Great Britain by Counts 
Rasumovski and Nesselrode for Ru sia by Prince Mettermch and 
Count Stadion for Austria and by Baron Hardenberg and W von 
Humboldt for Prussia Sweden and Portugal adhered later and 
Spam adhered on July o to the public treaty to which there were 
m all eight signatories It is this public treaty which is known as 
the First Treaty of Pans The Allies declared that their aim 
was to establish a lasting peace based on a just distribution 
of forces among the powers and that as France had returned to 
the paternal government of her kings -ybey no longer thought it 
necessary to exact those guarantees which they had been regret 
fully compelled to insist on from her late government The pre 
amble was more than a fiounsh of diplomatic humanity for the 
treaty was extraordinarily favourable to France It secured her 
in the possession of all the territory she held in Europe on Jan i 
1792 (Art II ) it restored her colonies except Tobago Santa 
Lucia lie de France (Mauritius) Rodriguez and the Seychelles 
surrendered to England and the part of San Dommgo formerly 
Spanish which was to return to Spam (Art VIII ) Sweden re 
signed her claim on Guadaloupe (Art IX ) Portugal resigned 
French Guiana (Art X ) The rectifications of the European 
frontier of France are detailed m the eight subsections of Art 
III They were valuable France obtained (i) a piece of terntor> 
south of Mons (2 and 3) a larger piece of territory around Phil 
ippeviUe on the Sambre and Meuse (4) a rectification including 
Sarrelouis (5) a piece of land to connect the formerly isolated 
fortress of Landau with her own dominions (6) a better frontier 
east at Doubes (7) a better frontier as against Geneva (8) the 
sub prefectures of Annecy and Chambery (Savoy) By the same 
article she secured all the German enclaves in Alsace also Avi 
gnon the Venaissm and Montbeliard Art VI secured Holland to 
the house of Nassau with an addition of territory not defined m 
this instrument asserted the independence and nght to federate 
of the German states and the full sovereignty of all the states of 
Italy outside of the Italian dominions of Austna Art VII gave 
Malta to Great Britain By Art XV France was to retain two 
thirds of all warships and naval stores existing m ports which had 
belonged to the empire of Napoleon but were outside the borders 
of France with exception of the Dutch ships By Art XXXII 
the powers bound themselves to meet at Vienna within two months 
to arrange a final settlement of Europe Among the additional 
articles was an agreement with Great Britain by which France 
undertook to suppress the slave trade 
The separate and secret articles of the treaty (or Secret 
Treaty as they are commonly called) were meant to bind France 
to agree in principle to the readjustments and allotments of tern 
tory and population to be made at the Congress of Vienna (qv) 
The treaties of Nov 20 1815 and their dependent instruments 
were signed m very different circumstances The representative 
of France was the due de Richelieu Great Bntam was represent 
ed by Castlereagh and Wellington Austria by Mettermch and 
Count Wessenberg Prussia by Hardenberg and W von Hum 
boldt Russia by Rasumovski and Capo D Istria The preamble 
stated the altered spirit and purpose of the Allies It insisted that 
as the powers had saved France and Europe from Napoleon s last 
adventure they were entitled to compensation and security for 
the future They had decided to exact indemnities partly pe 
cumary and partly territorial such as could be exacted without 
injuring the essential interest of France The temtonal penalty 
imposed was moderate France retained the enclaves she had 
secured by the previous treaty She had to resign her gams on the 
north and eastern frontier to surrender Philippeville Marten 
bourg Bouillon Sarrelouis and Landau to cede certain territories 
to Geneva and she lost Annecy and Chambery The standard 
taken was the frontier of 1790 (Art I ) By Art III she ag;reed 
to dismantle the fortress of Hfinmgen near Basle The most gnev 
ous articles of the treaty are those which imposed the payment of 
an indemnity, and the occupation o{ a part of French tern 
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tory as security for payment Art IV fixed the indemnity at 
700 000 000 frs Art V fixed the strength of the army of occu 
pation at 150000 under a commander in chief to be later named 
by the powers and specified the fortresses it was to hold m the 
north and north east of France The period of occupation was 
limited to five years but might be reduced to three All provisions 
of the treaty of May 30 1S14 and of the Final Act of the Con 
gress of Vienna not expressly revoked were to remain m force By 
an additional article the pov^ers agreed to join Great Britain in 
suppressing the slave trade On the day of the signing of the Sec 
ond Treaty of Pans a treaty of alliance commonly spoken of as 
the treaty of Nov 20 1815 was signed m Pans by Great Bntain 
Austria Russia and Prussia It contained six articles The first de 
dared the determination 4>f the Allies to enforce the treaty signed 
with France the second third and fourth reaffirmed their deter 
mination to exclude the Bonaparte family from the throne and 
specified the measures they were prepared to take to support one 
another The fifth declared that the alliance for the purposes 
stated would continue when the five years occupation of France 
was ended The sixth article stated that m order to facilitate and 
assure the execution of the present treaty the High Contractmg 
Parties had decided to hold periodical meetings of the sovereigns 
or their ministers for the examination of such measures as 
appeared to be salutary for the repose and prosperity of their 
peoples and the maintenance of the peace of Europe It was m 
accordance with this last article that the congresses of Aixla 
Chapeile (1818) Troppau (1820) Laibach (1821) and Verona 
(1822) were held {see Europe History) 

See texts m Hertslet The Map of Europe by Treaty I (1875) and 
Martens Nouveau recuetl de traztes etc 11 (Gottingen 1818) W 
Alison Phillips The Confederation of Europe (2nd ed 1919) and C K 
Webster The Foreign Policy of Castlereagh (1925) <W A P) 
PARIS COMMUNE see Commune 
PARISH In the early Christian Church each district was 
administered by a bishop and bis attendant presbyters and dea 
cons and the word parochta was frequently applied to such a 
district Scattered congregations or churches within the parochta 
were served by itinerant presbyters Towards the close of the 
4th century it had become usual for the bishop to appoint resi 
dent presb>ters to defined districts or territories to which the 
term parish came gradually to be applied {See also Diocese ) 
Parish in English ecclesiastical law may be defined as the town 
ship or cluster of townships assigned to the ministration of a 
single priest to whom its tithes and other ecclesiastical dues were 
paid but the word has now acquired several distinct meanings 
The parish as an institution is later in date than the township 
for the latter has been m fact the unit of local administration 
ever since England was settled in its several States and kingdoms 
The beginnings of the parochial system in England are attnbuted 
to Theodore of Tarsus archbishop of Canterbury towards the 
close of the 7th century The system was extended in the reign of 
Edgar but was not complete until the reign of Edward III 
After the abolition of compulsory church rates in 1868 the 
old ecclesiastical parish ceased to be of importance as an instru 
ment of local government Its officers however have stiU impor 
tant duties to perform The rector vicar or incumbent is a cor 
poration sole in whom is vested the freehold of the church 
and churchyard subject to the parishioners nghts of user their 
rights of bunal have been enlarged by various Acts {See 
Churchwarden ) The other officials are the parish clerk and 
sexton They have freeholds m their offices and are paid by cus 
tomary fees but can now be dismissed by a joint act of the m 
cumbent and the parochial church council The office of the clerk 
IS regulated by an Act of 1844 enabling a curate to undertake its 
duties The only civil function of the parish clerk remaining 
ra 1894 was the custody of maps and documents required to be 
deposited with him under standing orders of parliament before cer 
tain pubhc works were begun By the Local Government Act 1894 
they are now deposited with the chairman or clerk of a pansh 
council Church parochial councils have been created by the 
Parochial Church Councils (Power) Measure 1921 The primary 
duty of the new churjfi parochial council is to co operate with the 
mcupikont It IS a body cdlrporate with perpetual succession The 


powers of the vestry and church trustees have been mostly trans 
ferred to it and it has power to levy a voluntary church rate 

Under the powers given by the Church Building Acts and Acts 
for making new panshes many populous panshes have been 
subdivided into smaller ecclesiastical parishes This division has 
not affected the pansh in its cml aspect For purposes of civil 
government the term pansh means a distnct for which a 
separate poor rate is or can be made or for which a separate over 
seer is or can be appointed and by the Interpretation Act 1889 
this definition is to be used in interpreting all statutes subsequent 
to 1866 except where the context is inconsistent therewith The 
civil importance of the poor law panshes may be dated from the 
introduction of the poor law by the statute of 43 Elizabeth which 
directed overseers of the poor to be appointed in every parish and 
made the churchwardens into ex officio overseers The chief part 
of the parochial organization was the vestry meeting The vestry 
represented the old assembly of the township and retained so 
much of its business as had not been insensibly transferred to the 
court baron and court leet The freemen now appeanng as the 
ratepayers elected the pansh officers as the churchwardens and 
way wardens the assessors the overseers and (if required) paid 
assistant overseers a secretary or vestry clerk and a collector of 
rates if the guardians applied for his appointment The Local Gov 
emment Act 1894 restored the parish to its position as the unit 
of local government by establishing pansh councils {See United 
Kjngdom ) 

The Parish in Scotland — ^There can be little doubt that about 
the beginning of the 13th century the whole or almost the whole 
of the kingdom of Scotland was di\ided into panshes It seems 
probable that the bishops presided at the first formation of the 
panshes — the pansh being a subdivision of the diocese — and down 
to the Reformation they exercised the power of creating new 
panshes After the Reformation the power of altering parishes 
was assumed by the legislature The existing parochial districts 
being found unsuited to the ecclesiastical requirements of the time 
a general Act was passed m 1581 which made provision for the 
I parochial clergy and inter aha directed that a sufficient and 
j competent distnct should be appropnated to each church as a 
pansh (1581 cap 100) Thereafter by a senes of special Acts 
in the first place and subsequent to the year 1617 by the decrees 
of parhamentary commissions the creation of suitable parochial 
districts was proceeded with In the year 1707 the powers exer 
cised by the commissioners were permanently transferred to the 
Court of Session whose judges were appointed to act in future as 

commissioners for the Plantation of Kirks and Valuation of 
Temds Under this statute the areas of panshes continued to 
be altered and defined down to 1844 when the Act commonly 
known as Graham s Act was passed This Act which applied to 
the disjunction and erection of parishes introduced a simpler 
procedure 

The main division of panshes in Scotland was into civil and 
ecclesiastical or to speak more accurately into parishes proper 
{le for all purposes cml and ecclesiastical) and ecclesiastical 
panshes This division is expressed in legal language by the terms 
parishes quoad omnia (1 e quoad civilia et sacra) and panshes 
quoad sacra — civiha being such matters as church rates education 
poor law and sanitary purposes and sacra being such as concern 
the administration of church ordinances and fall under the cog 
nizance of the church courts There are other minor divisions 
The Local Government (Scotland) Act 1894 reformed pansh 
government It estabhshed a local government board for Scotland 
with a council in every pansh and abolished parochial boards 

The Pansh in the United States — ^The term pansh is not 
in use as a temtonal designation except in Louisiana the 60 
panshes of which correspond to the counties of the other States 
of the Union In the Amencan Episcopal Church the word is 
frequently used to denote an ecclesiastical distnct 

Bibliography — The pnnapal records from which information ma> 
be gained as to the oldest parochial system in England are the records 
called Nomina vtllarum the Taxatio papae Nickolai made m 1291 
the Nonarum mqumtwnes relating to assessments nmde upon the 
clergy the Valor ecckstaspcus of Henry VIII the lay subsidies from 
the reign of Edward In to that of Charles II the hearth tax 
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assessments and the land tax accounts On the subject of the parish 
generally see J Toulmm Smith The Parish (1854) W Stubbs Con 
stitutional History (1880) W C Glen Parish Law (1881) J Steer 
Parish Law (1899) O Reichel Rise of the Parochial System tn 
England (1905) S and B Webb Engl sh Local Gooernment vol 1 
(1906) For fuller information regardin^^ the Scottish parish see 
J Connell Tithes (181S) Par shes (18 8 1820) J M Duncan 

Parochial Ecclesiastical Law (1864) H Goudy and W C Smith 
Local Government in Scotland (1880) Cobden club essays on Local 
Government and Taxat on in the United Kingdom (1882) M Atkin 
son Local Government m Scotland (1904) 

PARISH CLERK see Clerk and Parish 
PARISITE, a rare mineral consisting of cerium lanthanum 
didymmm and calcium fiuo carbonate (CeF) Ca(CO ) It is 
found only as crystals which belong to the hexagonal system and 
usually have the form of acute double pyramids terminated by 
the basal planes paiallel to the basal plane there is a perfect 
clea\ age The crystals are hair brown in colour and are translu 
cent Light which has traversed a crystal of pansite exhibits a 
characteristic absorption spectrum Until recently the only known 
occurrence of this mineral was in the famous emerald mine at 
Muzo m Colombia South America found by J J Pans who re 
discovered the mine (L J S) 

PARIS METROPOLITAIN The mam line of the Metro 
pohtam underground railway crossing Pans practically from the 
east to the west (Porte de Vincennes to the Porte Maillot) was 
opened during the Exhibition of 1900 on July 19 
The line has since been m constant operation and to day the 
system comprises ten lines affording 95 km 654 m of working 
double track Further 18 km are m course of construction and 
will be ready for use before 1931 finally the extension to the 
suburbs of the existing hnes and the opening up of nev lines in 
the mtenor of Pans will comfortably complete the urban system 
of the Metropolitam railway 

Since the Metropolitam has been working the number of 
passengers who travel by it has augmented unceasingly The 1900 
figure was 17 660 286 which increased to 70 471 969 m 1928 and 
the progress is continuing 

As new lines were operated and rolling stock was renewed the 
original trams of 4 carnages affording accommodation for about 
00 seats were replaced on the main lines of the system by 5 car 
riage trams with over 500 seats and following each other at inter 
vals of between i mm 3 5 sec to 3 mm at the peak hours 

Thus I 770 carnages enable the service to give i 000 places 
(sitting room) at the peak hours 
The trams composed of three carriages with engines of two 
motors of 175 hp and two coaches of which one is first class 
can reach the speed of 45 km per hr which may be said to cor 
respond with an average commercial speed of 21-23 km per hr 
according to the variance of the lines 
The average inter station distance is 493 m the highest gradi 
ents are 40 mm per metre 

The working of the signal system is almost perfect although 
each particular signal functions from 400 to 500 times a day 
The system adopted ensures every tram being safeguarded by 
at least two stop signals 

Ticket prices m 1900 were ofr 15 (2nd class) ofr 25 (ist class) 
and ofr for a return These prices are now increased to 2nd 
class ofr 60 ist class ifr and the return ofr 70 this increase 
a coefficient of 3 8 allows profits being reahzed however which 
proves that m spite of the great increase in cost of material the 
Metropolitam has been able to direct its system with very 
efficient managership (P Ma ) 

PARIS UNIVERSITY This university is also known as 
the Sorbonne the name ongmally given to the college founded 
by Robert de Sorbon m Pans hence applied afterwards popularly 
to the theological faculty and so to the institution which is now 
the seat of the academte of that city For the early beginnings 
of the university see Universities The Sorbonne itself was 
founded in Feb 1256 (0 S Xand was originally one of the various 
colleges which formed part of the university but it soon became 
a meeting place for all the students of the University of Pans who 
resorted thither to hear the lectures of the most learned theo 
logians of the penod— Guill^pme de S^int Amour Eudes da 


Douai Laurent 1 Anglais Pierre d Ailly At the close of the cen 
tury it was organized into a full faculty of theology and under 
this definite form it conferred bachelors licentiates and doctors 
degrees and the seventy of its examinations gave an exceptional 
value to its diplomas The so-called these sorbonique instituted 
towards the beginning of the 14th century became the type of its 
order by the length and difficulty of its tests Ultimately the 
professors of the Sorbonne came to be resorted to for dogmatic 
decisions and judgments in canon law the clergy of France and 
of the whole Catholic world had recourse to them m difficult 
cases and the Cuna Romana more than once laid its doubts before 
them To the Sorbonne belongs the glory of having introduced 
printing into France m 14 /O vithin its precincts it assigned quar 
ters for Ulric Germg and two companions in which to set up their 
presses The Sorbonne took a leading part m the religious dis 
cussions which a Rated France during the i6th and 17th centuries 
and its influence thus inevitably extended to political questions 
During the insanity of Charles VI it helped to bring about the 
absolution of Jean Sans Peur for the assassination of the duke 
of Orleans Shortly afterwards it demanded and supported the 
condemnation of Joan of Arc during the Reformation it was the 
animating spirit of all the persecutions directed against Protes 
tants and unbelievers The declaration of the clergy m 1682 which 
it subscribed ended its authority with the Cuna Romana it 
revived for a short time under Louis XV dunng the struggle 
against Jansenism but this was its last exploit it was suppressed 
like the old umversities m 179 

When the Umversity of France was organized in 1808 {see Uni 
VERS iTiEs) the Sorbonne became the seat of the academte of 
Pans as well as of the university itself Between 1816 and 1821 
the faculties of theology (since disappeared) science and htera 
ture were installed there The umversity library was transferred 
to the Sorbonne m 1823 In 1868 was organized the Ecole des 
Hautes Etudes and in 1897 the Ecole des Chartes also found its 
home alongside of the Sorbonne both being independent mstitu 
tions as are also the College de France the Ecole Normale Supe 
rieure and the schools of oriental languages fine arts decorative 
arts scientific agriculture and the speciahsed schools for the tram 
ing of Colonial administrators civil engineers army officers etc 

In 1852 the Sorbonne was made the property of the city of 
Pans a reconstruction of the buildings projected by Napoleon 
III was begun m 1885 under the direction of Nenot This new 
Sorbonne is one of the finest umversity edifices m the world 
In 1896 the higher education of France was decentralized regional 
universities were created out of the existing isolated faculties and 
: the new University of Pans received its present constitution 
Smce then except for the World War period it has gone forward 
under a series of able administrators Louis Liard Lucien Poin 
care Appel Lepie and its present head Charlety 

Beaefactions — ^The system of benefactions inaugurated by 
Liard has resulted in the foundation of numerous chairs and in 
stitutes Among the benefactors may be cited the prince of 
Monaco the Marquise Arconati Visconti Albert Kahn David 
Weill the city of Pans Czechoslovakia Two of the most recent 
are the Sauberan benefaction of three successive milhons of 
francs and the gift of Leo Kahn of nearly 700 000 francs foi a 
chair of American civilization 

The influx of foreign students has been fostered by the creation 
of a umversity quarter A site was provided by mutual conces 
sions of the State and the city of Pans on ground originally occu 
pied by the fortifications on which accommodation has been 
created for French students through the princely gift of E 
Deutsch de la Meurthe of 10 milhon francs This was followed 
by a gift by M and Mme Lapotre of five millions for a Belgian 
hostel Other hostels in being or m course of construction are the 
Canadian Argentine Japanese United States British Swedish 
Armeman Indo china etc The total number of rooms when 
completed will be nearly 2 000 of which about 600 will be for 
French 300 for British and 275 for United States students Ten 
other countries are contemplating the erection of national hostels 
A general assembly building with restaur^ts library etc is 
being provided mainly by the generosity of J D Rockefeller 
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Jr The British Institute comprises also a building next the | 
Sorbonne which provides special coaching for Enghsh and French 
students and possesses a fine hbrary of English books 

In 1900 the University of Pans contained ii 000 students of 
whom I 100 were foreigners In 1928 the number was nearly 
27 000 of whom about 6 500 were foreigners male student num 
bered nearly 20000 Of the above nearly 14000 'were enrolled 
nearly 8 000 had matnculated and over 4 500 had taken examina 
tions in the year under review 

See Denifie DocuMents relattfs a let fondcdion de I umversite de Pans 
(18S3) J \ Randolph History of the Sorbonne La Cite Umverst 
taire de Fans (Impnmene Choix) (C Br ) 

PARK^ MUNGO (1771-1806^) Scottish explorer of the 
Niger was born in Selk rkshire Scotland on Sept 20 1771 at 
Foulshiels on the Yarrow He was apprenticed to a surgeon 
Thomas Anderson and took his surgeon s diploma at Edinburgh 
By his brother m law James Dickson he was introduced to Sir 
Joseph Banks then president of the Royal Society and through 
his good offices obtained the post of assistant surgeon on board 
the Worcester East Indiaman He made the voyage in 1792 to 
Benkulen in Sumatra and on his return in 1793 he contributed 
a description of eight new Sumatran fishes to the Transactions of 
the Linnean Society 

Park in 1794 offered his services to the African Association 
then looking out for a successor to Major Daniel Houghton who 
had been sent out in 1790 to explore the Niger On June 21 
1795 he reached the Gambia and ascended that river 200m 
to a British trading station named Pisania On Dec he started 
for the unknown interior crossing the upper Senegal basin and 
the semi desert region of Kaarta The journey was full of diffi 
culties and at Ludamar he was impnsoned by a Moorish chief for 
four months He escaped alone and with nothing sa\e his horse 
and a pocket compass on July i 1796 and on the 21st of the 
same month reached the long sought Niger at Segu He followed 
the river down stream 80m to Silla where he was obliged to turn 
back being without means and utterly exhausted On his return 
journey he took a route more to the south keeping close to the 
Niger as far as Bamako tracing the course of that stream in all 
for some 300 miles He reached Pisama again on June 10 1797 
An account of his journey was drawn up for the African Asso 
ciation by Bryan Edwards and a detailed narrative from his own 
pen appeared in 1799 {Travels in the Interior of Africa) Abun 
dance of incident and an unaffected style rendered the work ex 
tremely popular and it still holds its place as an acknowledged 
classic in this department of literature 

Settling at Foulshiels Park in August 1 799 married a daughter 
of his old master Thomas Anderson In Oct 1801 Park removed 
to Peebles where he practised as a doctor In the autumn of 1803 
he was invited by the government to lead another expedition to 
the Niger Park accepted the offer but the starting of the expedi 
tion being delayed part of the waiting time was occupied m the 
perfecting of his Arabic In May 1804 Park went back to Foul 
shieis where he made the acquaintance of Sir Walter Scott then 
living near by at Ashestiei In September he was summoned to 
London to leave on the new expedition Park had adopted the 
theory that the Niger and the Congo were one He sailed from 
Portsmouth for the Gambia on January 31 1805 having been 
given a captain s commission as head of the government expedi 
tion Alexander Anderson his brother m law was second in com 
mand and on him was bestowed a lieutenancy George Scott a 
fellow Borderer was draughtsman and the party included four or 
five artiffcers At Goree (then in British occupation) Park was 
joined by Lieut Martyn R A thirty five pnvates and two sea 
men The expedition did not reach the Niger until the middle of 
August when only eleven Europeans were left ahve the rest had 
succumbed to fever or dysentery From Bamako the journey to 
Segu was made by canoe Having received permission from the 
tuler of that town to proceed at Sansandig, a little below Segu 
Bark prepared for his journey down the stili unknown part of the 
nver He converted two canoes into one tolerably good boat 40ft 
tong atid 6ft broad This he christened HM schooner Johba 


members of his party he set sail down stream on Nov 19 At 
Sansandig on Oct 28 Anderson had died and in him Park lost 
the only member of the party — except Scott already dead — ^who 
had been of real use Those who embarked m the Joliba were 
Park Martjm three European soldiers (one mad) a guide and 
three slaves 

To his wife he wrote stating his intention not to stop nor land 
anywhere till he reached the coast where he expected to arrive 
about the end of Jan 1806 No more was heard of the party 
until reports of di aster reached the settlements on the Gambia 
At length the British government engaged Isaaco to go to the 
Niger to ascertain the fate of the explorer At Sansandig Isaaco 
found the guide who had gone down stream with Park and the 
substantial accuracy of the story he told was later confirmed by 
the investigations of Hugh Ciapperton and Richard Lander This 
guide (Amadi) stated that Parks canoe descended the river to 
Yauri where he (the guide) landed In this long journey of about 
I 000m Park who had plenty of provisions stuck to his resolu 
tion of keeping aloof from the natives At the Bussa rapids not 
far below 'S; auri the boat struck on a rock and remained fast On 
the bank were gathered hostile natives who attacked th party 
with bow and arrow and throwing spears Their position being 
untenable Park Martyn and the two soldiers who still survived 
sprang into the nver and were drowned The sole survivor was 
one of the slaves from whom was obtained the story of the final 
scene Isaaco and later Lander obtained some of Park s effects 
but his journal vas never recovered In 1827 his second son 
Thomas landed on the Guinea coast intending to make his way 
to Bussa where he thought his father might be detained a prisoner 
but after penetrating some little distance inland he died of fever 
Park s widow died m 1840 

J Thomson s Mungo Park and the Niger (London 1890) contains 
the best critical estimate See also the Life (by Wishaw) prefixed to 
Journal of a Mission into the Interior of Africa in 1805 (London 1815) 
and H B Life of Mungo Park (Edinburgh 1835) 

PARK see Forest Laws Deer Park Commons National 
Parks and Monuments 

PARKER, ALTON BROOKS (1852-ig 6) American 
lawyer was born at Cortland NY May 14 1852 He graduated 
from the Albany Law School in 1873 Admitted to the bar he 
began to practise at Kingston NY and in 1877 was elected 
surrogate of Ulster county In 1885 he was appointed by the 
governor justice of the N Y supreme court to fill a vacancy and 
the following year was regularly elected He was appointed a 
member of the second division of the NY court of appeals in 
1889 and a member of the general term in 1893 In 1898 he was 
elected chief justice of the NY court of appeals In 1904 he 
resigned on being nominated by the Democrats for President 
but he was defeated by Theodore Roosevelt He then resumed the 
practice of law m New York city In 1913 he was counsel for 
the managers of the impeachment of Governor Suker of New 
York He died m New York city May 10 1926 
PARKER, SIR GILBERT (1862-19^ ) British novelist 
and pohtician was born at Camden East Addington Ontario on 
Nov 23 1862 the son of Captain J Parker RA He was edu 
cated at Ottawa and at Trinity university Toronto In 1886 he 
went to Australia and became for a while associate editor of the 
Sydney Morning Herald He also travelled extensively in the 
Pacific and in northern Canada and m the early 90s he made his 
name m London as a writer of romantic fiction The best of his 
novels are those m which he first took for his subject the history 
and life of the French Canadians and his permanent literary 
reputation rests on the fine quality descriptive and dramatic of 
his Canadian stones Pierre and kts People (1892) was followed 
by Mrs Falchion (1893) The Trail of the Sword (1S94) When 
V almond came to Pontiac (1895) An Adventurer of the North 
(1895) and The Seats of the Mighty (1896 dramatized m 1897) 
The Lme that had no Turning (1900) contains some of his best 
work In The Battle of the Strong (4898) he broke new ground 
laying his scene in the Channel islands Among his many later 
i books is Carnac s Polly (1922) MB for Gravesend 1900 to 
I 19x8^ he was a notable champion of impenahsm 1902 he was 
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PARKER, HENRY TAYLOR (1867-1934) American 

music and dramatic critic was born at Boston (Mass ) on April 
9 1867 Educated at Harvard 1S86-89 and m Europe 1889-91 
he was the New York correspondent of the Boston Transcript 
1892-98 and a am 1901-03 with the intermediate years as its 
London correspondent when he made a special study of European 
theatres and opera houses He was dramatic cntic of the New 
York Globe to 1905 addmo^ music cnticism later then rejoined the 
Boston Transcript He published Eighth Notes 1921 

PARKER, HORATIO WILLIAM (1S63-1919) American 
composer and musician was born at Auburndale Mass Sept 15 
i86j He studied music first in Boston later at the Ro>ai Con 
servatoire Mumch In 1894 he was appointed professor of the 
theory of music at Yale His oratorio Hora A ovisstma was widely 
performed m Amenca It was also given m England m 1899 
at Chester and at the Three Choirs festival at Worcester the 
latter an honour never before paid an American composer His 
opera Mona won the Metropolitan Opera Company s $10 000 pnze 
m 1911 and in 1914 his opera Fairyland gamed the National Fed 
eration of Women s Clubs $10 000 prize For the centenary cele 
bration of the Handel and Haydn Society of Boston in 1915 he 
wrote the cantata Mor ven and the Grad 

His other works include the cantatas King Trojan and The Koholds 
and the oratorios St Christopher and A WandereFs Psalm He died 
at Cedarhurst Long Island Bee 18 1919 

PARKER, SIR HYDE, BAiiT (1739-1807) British admiral 
second son of Sir Hyde Parker (1714-82) entered the navy 
at an early age and became heutenant in 1758 Five years later 
he became a post captain and from 1766 served in the West 
Indies and m North American waters particularly distmguishm 
himself m breaking the defences of the North river (New York) 
m 17/6 His services on this occasion earned him a knighthood m 
1779 In I / / 8 he was engaged m the Savannah expedition and m 
the following year his ship was wrecked on the hostile Cuban 
coast His men however entrenched themselves and were in the 
end brought off safely Parker was with his father at the Dogger 
Bank and with Howe in the two actions in the Straits of Gibraltar 
In 1793 having just become rear admiral he served under Lord 
Hood at Toulon and in Corsica and two years later now a vice 
admiral he took part under Hotham m the indecisive fleet actions 
of March 13 and July 13 1795 From 1796 to 1800 he was in com 
mand at Jamaica In 1801 he was appointed to command the fleet 
destined to break up the northern armed neutrahty with Nelson 
as his second m command Copenhagen fell on April 2 to the 
fierce attack of Nelson s squadron Parker with the heavier ships 
taking little part Subsequently Parker hesitated to advance up 
the Baltic after his victory a decision which was severely criticised 
Soon afterwards he was recalled and Nelson succeeded him He 
died in 1807 

PARKER, JOSEPH (1S30-1902) English Nonconformist 
divine was bom at Hexham on Tyne on April 9 1830 his father 
being a stonemason He managed to pick up a fair education 
which in after life he constantly supplemented In the revolu 
tionary years from 1845 to 1850 young Parker as a local preacher 
and temperance orator gained a reputation for vigorous utter 
ance He was influenced by Thomas Cooper the Chartist and 
Edward Miall the Liberatiomst and was much associated with 
Joseph Cowen afterwards M P for Newcastle In the spring of 
1 85 he wrote to Dr John Campbell minister of Whitefield 
Tabernacle Moorfields London for advice as to entering the i 
Congregational ministry and after a short probation he became ; 
Campbell s assistant He also attended lectures in logic and phil I 
osophy at University College London From 1853 to 185$ he 
was pastor at Banbury His next charge was at Cavendish Street 
Manchester where he rapidly made himself felt as a power in 
English Nonconformity While here he published a volume of 
lectures entitled Church Questtons and anonymously Ecce Deus 
(1868) a Work provoked b*** Seeley s Ecce Homo In 1869 he re 
turned to London as minister of the Poultry church founded by 
Thomas Goodwm He then began the scheme which resulted m 
the erection o^the great City Temple in Holborn Viaduct It cost 
£fo 000 and was opened on^May tg fBf4 Sm ongtnal ser% 


mons with their notable leaning towards the use of a racy 
vernacular made him one of the best known personalities of his 
time Dr Parker was twice chairman of the London Congrega 
tional Board and twice of the Con<^regational Union of England 
and Wales The death of his second wife in 1899 was a blow from 
which he ne\er fully recovered and he died on Nov 29 1902 

ParkeFs published works are mainl> sermons and exposit ons chief 
among them being City Temple Sermons (1S69-70) and The Peoples 
Bible in 25 vols (1885-03) Other volumes mclude the autobiograph 
leal Springdale Abbey (1869) The Inner Life of Cknst (1S81) 
Apostolc Life (1S84) T'^ne Ckylde My Life and Teaching (1SS3 
new ed 1889) A PreachePs Life (1899) 

See E C Pike Dr Parker and his Fnends (1905) Congregational 
Year Book (1904) 

PARKER, MARTIN (c i6oo-c 1656) English ballad 
wnter was probably a London tavern keeper About 16 s he 
seems to have begun publishing ballads a large number of which 
bearing his signature or his initials M P are preserved m the 
British Museum Dry den considered him the best ballad writer 
of his time Sympathy with the fortunes of Charles I inspired 
the best known of his ballads When the King enjoys his own 
again (1643) a favourite Jacobite song in the iSth century 

See The Roxhurghe Ballads vol m (Ballad Soc 9 vols 1871- 
1899) Joseph Ritson Bibhographta Poetica (180 ) Ancient Songs 
and Ballads from Henry 11 to the Revolution ed by W C Hazlitt 
(1877) Sir S E Bryd es and J Haslewood The British Bihhog 
rapker vol n (i8ro) Thomas Corser Collectanea Anglo poetica 
(1860-83) 

PARKER, MATTHEW (1504-15/S) archbishop of Can 
terbury was born at Norwich on Aug 6 1504 Matthew was 
sent in 1522 to Corpus Christi college Cambridge He graduated 
BA m 15 5 was ordained deacon m April and priest in June 
1527 and was elected fellow of Corpus in the following Sep 
tember He commenced M A m 1528 and was one of the Cam 
bridge scholars whom Wolsey wished to transplant to his newly 
founded Cardinal College at Oxford Parker hke Cranmer de 
dined the invitation He had come under the influence of the 
Cambridge reformers and after Anne Boleyns recognition as 
queen he was made her chaplain Through her he was appointed 
dean of the college of secular canons at Stoke by Clare in 1535 
In 1537 he was appointed chaplain to Henry VIII and in 1538 
he was threatened with prosecution by the reactionary party But 
m 1541 he was appointed to the second prebend m the recon 
stituted cathedral church of Ely In 1544 on Henry VIII s rec 
ommendation he was elected master of Corpus Christi College 
and m 1545 vice chancellor of the university He got into some 
trouble with the chancellor Gardiner over a ribald play Pam 
machms performed by the students deriding the old ecdesias 
tical system though Bonner wrote to Parker of the assured 
affection he bore him On the passing of the act of parliament in 
1545 enabling the king to dissolve chantries and colleges Parker 
was appomted one of the commissioners for Cambridge and their 
report saved its colleges if there had ever been any intention to 
destroy them Stoke however was dissolved in the following 
I reign and Parker received a pension equivalent to £400 a year m 
i modem currency He took advantage of the new reign to marry 
; m June 1547 before clerical marriages had been legalized by 
parhament and convocation Margaret daughter of Robert Har 
lestone a Norfolk squire During Kett s rebellion he was allowed 
to preach m the rebels camp on Mousehold Hill but without 
much effect and later he encouraged his chaplain Alexander 
Neville to write his history of the rising His Protestantism ad 
vanced with the times and he received higher promotion under 
Northumberland than under the moderate Somerset Bucer was 
his friend at Cambndge and he preached Bucer s funeral sermon 
m 1551 In 1552 he was promoted to the rich deaneiy of Lincoln 
and in July 1553 he supped with Northumberland at Cambndge 
when the duke marched north on his campaign against Mary 

As a supporter of Northumberland and a married man Parker 
was naturally depnved of his preferments But he was not cast 
m a heroic mould and he had no desite to figure at the stake he 
lived quietly m retirement throughout Maiyfs reign He was 
Elected archbishop of Canterbury on Aug i J5S9 but it was not 
untai Dec 17 that four bishops were foiiid wming and qualified to 
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consecrate him Parkers consecration was however only made 
legally valid by the royal supremacy for the Edwardme Ordinal 
which was used had been repealed by Mary and not re enacted 
by the parliament of 15:59 Parker was a modest and moderate 
man of genuine piety and irreproachable morals His historical 
research was exemplified in his De anhqmtate ecclestae and his 
editions of Asser Matthew Pans Walsmgham and the compiler 
known as Matthew of Westminster his liturgical skill was shown 
in his version of the psalter and in the occasional prayers and 
thanksgivings which he was called upon to compose and he left 
a priceless collection of manuscripts to his college at Cambridge 

He was happier m these pursuits than m the exercise of his 
jurisdiction He was left to stem the rising tide of Puritan feeling 
with little support from parhament convocation or the crown 
The bishops Interpretations and Further Considerations issued m 
1560 tolerated a lower vestiarian standard than was prescribed 
by the rubric of 1559 the Advertisements which Parker pub 
lished m 1566 to check the Puritan descent had to appear with 
out specific royal sanction and the Reformatio legum ecclesias 
ticarum which Foxe published with Parker s approval received 
neither royal parliamentary nor synodical authorization Parker 
died on May 17 1575 lamenting that Puritan ideas of gov 
ernance would undo the queen and all others that depended 
upon her 

John Strypes Life of Parker originally published in 1711 and re ed 
ited for the Clarendon Press in 1821 (3 vols) is the principal source 
for Parkers life See also J Bass Mullmgers scholarly hfe in Diet 
Nat B og W H Frere s volume in Stephens and Hunt s Church His 
tory Strypes Works (General Index) Goughs Index to Parker Soc 
Publ Fuller Burnet Collier and R W Dixons Histones of the 
Church Birts Elizabethan Settlement H Gee Elizabethan Clergy 
(1898) W M Kenned> Archbishop Parker (1908) 

PARKER, THEODORE (1810-1860) American preacher 
and social reformer was born at Lexington Mass on Aug 24 
1810 the grandson of Capt John Parker leader of the minute 
men in the skirmish at Lexington From his mother he learned i 
the religion of love and good works from his father the use of ! 
good books and his formal training he secured m the distnct I 
school and one term at Lexington academy At 17 he became a ' 
schoolmaster and in his oth year he entered himself at Harvard 
working on his fathers farm as usual while he followed his 
studies and going over to Cambridge for the examinations only 
For the theolo ical course he resided at the college graduating in 
I S3 6 At the close of his college career he began his translation 
(published m 1843) of Wilhelm M L De Wettes Beitrage zur 
Emleitimg m das AUe Testament He found himself extremely 
antagonistic to the popular theology of the penod He was 
ordained in West Roxbury however in 1837 preached 
there until 1846 His rationahstic views were slow in assuming 
form but on May 19 1841 he preached at Boston a sermon on 
the transient and permanent in Christianity which presented m 
embryo the mam principles and ideas of his final theological posi 
tion The Boston Unitarian clergy denounced him and declared 
that the young man must be silenced Nevertheless he dehv 
ered in the Masonic hall in the winter of i84i-“42 the lectures 
published as the Discourse of Matters pertaining to Religion 
(1S4 ) Beginning in 1845 he preached to the Twenty Eighth 
Congregational society of Boston He took up the question 
of the emancipation of the slaves and fearlessly advocated m 
Boston and elsewhere from the platform and through correspon 
dence and the press the ^ause of the negroes He assisted ac 
tively in the escape of fugitive slaves and aided John Brown 
{qv) But his days were numbered In Jan 1859 he suffered 
a violent haemorrhage of the lungs and vainly sought rehef by 
retreating first to the West Indies and then to Europe He died in 
Florence on May 10 i860 A preacher rather than a thinker a 
reformer rather than a philosopher he spoke straight to mens 
intelligence and conscience and the goodness of their hearts 

Among bis principal works are Ten Sermons of Religion (1852) 
and Theism Atheism and the Popular Theology (1853) ^ col 
lected edition of his works was published in England by Frances P 
Cobbe (i863'-7o) and another — the Centenary edition — ^in Bos 
Mass by the Kmat^m Unitarian Association (i 907-11) a 


volume of Theodore Parker s Prayers edited by Rufus Leighton 
and Matilda Goddard was published m 1861 and a volume of 
Parker s West Roxbury Sermons with a biographical sketch by 
F B Sanborn in 1892 A German translation of part of his 
works was made by Ziethen (Leipzig 1854-57) 

Bibliography — ^The best biographies are John Weiss s Life and 
Correspondence of Theodore Parker (1864) 0 B Frothmgham s 

Theodore Parker A Biography 1874) and J W Chadwicks 

Theodore Parker Preacher and Reformer (Boston 1900) the last 
containing a good bibliography See also G W Cooke ed Theodore 
Parker The American Scholar (Boston 1907) E D Meade Emerson 
and Theodore Parker CBo^tan 1910) and The Parker Library Bos 
ton Pub Library Bull ser 4 vol v p 361-67 (Boston 1923) 

PARKER OF WADDINGTON, ROBERT JOHN 
PARKER, Baron (1857-1918) English judge was born at 
Claxby Lines on Feb 25 1857 and educated at Westminster 
Eton and King s College Cambridge In 1883 he was called to 
the bar and built up an important connection largely dealing 
with Government work He was raised to the Bench in 1906 
In 1913 he was made a lord of appeal with a life peerage From 
1916 until shortly before his death Lord Parker presided over the 
Prize Court branch of the Privy Council Judicial Committee He 
died at Haslemere on July 12 1918 
PARKERSBURG, a city of West Virginia USA the coun 
ty seat of Wood county on the Ohio river at the mouth of the 
Little Kanawha about midway between Wheeling and Huntington 
It is on Federal highways i and 50 and is served by the Balti 
more and Ohio and the Little Kanawha railways and river steam 
ers Pop 20050 m 1920 (94% native white) 963m 1930 by 
the Federal census It is pleasantly situated among low hills at 
an altitude of about 600 feet Oil coal natural gas and fire 
clay abound in the vicinity Parkersburg has a large trade m 
petroleum and ship timber and its manufactures (valued m 1927 
at $21 477 520) include petroleum products lumber glass steel 
shovels and electrical porcelain The city was founded in 1789 and 
incorporated m 1820 

PARKES, SIR HARRY SMITH (1828-1885) English 
diplomatist son of Harry Parkes founder of the firm of Parkes 
Otway and Company ironmasters was born at Birchills Hall near 
Walsall m Staffordshire m 1828 and was educated at King Ed 
wards school Birmingham In 1842 he received an appointment 
in the consular service and accompanied Sir Henry Pottmger to 
Peking and witnessed the signing of the treaty on board the 
Cornwallis m August 184 By this treaty the five ports of 
Canton Amoy Fuchow Nmgpo and Shanghai were opened to 
trade After short residences at Canton and the newly opened 
Amoy Parkes was appointed to the consulate at Fuchow Here 
he served under Rutherford Alcock In 1849 he returned to Eng 
land returning to China m 1851 After a short stay at Amoy as 
interpreter he was transferred m the same capacity to Canton 
In May 1854 he was promoted to be consul at Amoy and m 
1855 was chosen as secretary to the mission to Bangkok being 
employed in negotiating the first European treaty with Siam 
In June 1856 he returned to Canton as acting consul a posi 
tion which brought him into contact with the obstinate Commis 
sioner Yeh When m Oct 1856 as a climax to many outrages 
Yeh seized the British lorcha Arrow and made pnsoners of 
her crew Parkes at once closed with his enemy In response 
to a strongly worded despatch from Parkes Bowring governor 
of Hong Kong placed matters in the hands of Admiral Sir M 
Seymour who took Canton at the close of the same month but 
had not a sufftcient force to hold it In December 1857 Canton 
was again bombarded by Seymour Parkes who was attached to 
the admiral s staff was the first man to enter the city and Parkes 
virtually governed this city of a million inhabitants for three 
years 

Meanwhile the treacherous attack at Taku upon Sir Frederick 
Bruce led to a renewal of hostilities in the north and Parkes was 
ordered up to serve as interpreter <and adviser to Lord Elgin 
(July i860) While arranging for a meeting between Lord Loch 
and the Chinese peace commissioners he Mr (afterwards 
Lord) Loch Mr de Norman Lord Elgin s secietary of lega 
J;ion Mr Bowlby th6 Times coprespondent and others were 
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treacherously taken pnsoners (Sept i8 i860) and incarcerated 
for some days In revenge Lord Elgin burned down the Summer 
Palace of the emperor Towards the end of i860 Parkes returned 
to his post at Canton On the restoration (Oct 1861) of the city 
to the Chinese he returned to England on leave and received the 
KCB 

On his return to China he served for a short time as consul at 
Shanghai and was then appointed minister m Japan (1865) For 
eighteen years he held this post using his influence in support of 
the Liberal party of Japan So earnestly did he throw m his lot 
with these reformers that he became a marked man and incurred 
the bitter hostility of the reactionaries who on three separate 
occasions attempted to assassinate him In 188 he was trans 
f erred to Peking He died on March i 1885 

The standard Z^fe is by Stanley Lane Poole (1894) (R K D ) 

PARKES, SIR HENRY (1815-1896) Australian statesman 
was born at Stoneleigh m Warwickshire on May 27 1815 The 
son of parents m very humble circumstances he received only a 
rudimentary education and at an early age was obliged to earn 
his living as a common labourer Failing to make his way in 
England he emigrated to Australia m 1839 and after a time 
settled in Sydney as an ivory turner He took a promment part 
m the movement against the transpoitation of convicts and m 
1849 started the Empire newspaper to inculcate his policy of 
attacking abuses vhile remaining lo>al to the Crown The paper 
appeared until 1858 One of the reforms for which Parkes fought 
most strenuously was the full introduction of responsible gov 
ernment He was returned to the legislative council under the old 
constitution as member for Sydney and on the establishment of a 
legislative assembly in 1856 was elected for East Sydney He was 
elected for East Sydney again m 1859 at the first general election 
under the new electoral act and sat till 1861 when he was sent 
to England to promote emigration 

He made a prolonged stay in England and described his im 
pressions m a series of letters to the Sydney Mormng Herald 
some of which were reprinted in 1869 under the title of Australian 
Views of England He returned to Australia in 1863 and became 
colonial secretary from 1866 to 1868 He passed the Public 
Schools Act of 1866 which for the first time instituted an efficient 
system of primary education in the colony His great chance 
came in 1872 when the Martin ministry resigned on the question 
of the sum payable by Victoria in lieu of border duties Parkes 
had for several years persistently advocated free imports as a 
remedy for the financial distress of the colony He now became 
prime minister and colonial secretary and he threw the colony 
open to trade He held office till 1875 and on the fall of the 
Robertson ministry again became premier and colonial secretarv 
from March till Aug 1877 At the end of this year he was made 
K C M G He formed a coalition with Sir John Robertson and 
became premier and colonial secretary for the third time from 
Dec 1878 to Jan 1883 In 1887 he again took office as prime 
minister His free trade policy was once more successful Other 
important measures of his administration were the reform of 
the cml service the prohibition of Chinese immigration and 
the railways and public works acts He fell from office m Jan 
1889 but in the following March became for the fifth time 
premier and colonial secretary The remainder of his life was 
chiefly devoted to the question of Australian federation The 
Federal Convention at Melbourne in 1890 was mainly his work 
and he presided over the convention at Sydney in 1891 and was 
chieflv responsible for the draft constitution there carried Be 
feated m Oct 1891 on his refusal to accept an eight hours day 
for coal miners he remained m opposition for the rest of his 
career He died at Sydney on April 27 1896 Parkes may justly 
be called the Father of the Austrahan Commonwealth 

He published in addition to the works already named and numerous 
volumes of verse a collection of speeches on the Federal Government 
of Australia (1890) and an autobiography Fifty Years in the making 
of Austrahan History (1892)^ See also Life of Sir H Farkes C E 
Lyne (1897) 

PARKMAN, FRANCIS (1823-1893) Amencan historian 
was born m Boston on Sept 16 1823 He was the son of Francis 
Parkman a graduate of Harvai^ in 1807 
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Francis Parkman was the eldest of six children As a boy his 
health was dehcate so that it was thought best for him to spend 
much of his time at his grandfather Halls home in Medford 
on the border of the Middlesex Fells a rough and rocky wood 
land which was as wild in many places as the primaeval forest 
This breezy life saved him from the artificial stupidity which is 
too often superinduced m boys by their school training M the 
a<^e of 14 Parkman began to show a strong taste for literary com 
position In 1841 while a student at Harvard he made a rough 
journey of exploration m the woods of northern New Hampshire 
and at this time he determined to write a history of the last 
French war in America which ended in the conquest of Canada 
and some time afterwards he enlarged the plan so as to include 
the whole course of the American conflict between France and 
Great Britain or to use his own words The history of the 
American forest for this was the hght m which I regarded it 
My theme fascinated me and I was haunted with wilderness 
images day and night In the course of 1842 illness led to his 
making a journey to Italy In 1844 he graduated at Harvard with 
high honours 

He now determined to study the real wilderness in its gloom 
and vastness He had become an adept in woodcraft and a dead 
shot with the rifle and could do such things with horses tame or 
wild as civilized people never see done except in a circus In 
company with his friend and classmate Quincy Shaw he passed 
several months with the Ogillalah band of Sioux Knowledge m 
trepidity and tact carried Parkman through these experiences 
unscathed and good luck kept him clear of encounters with hostile 
Indians It was a very important expenence in relation to his 
life work 

But outdoor life did not suffice to recruit Parkman s health and 
by 1848 when he began writing The Conspiracy of Pontiac he 
had reached a truly pitiable condition The trouble seems to have 
been some form of nervous exhaustion accompanied with such 
hypersensitiveness of the eyes that it was impossible to keep them 
open except in a dark room Against these difficulties he struggled 
with characteristic obstinacy He invented a machine which so 
supported his hand that he could write legibly with closed eyes 
Books and documents were read aloud to him while notes were 
made by him with eyes shut and were afterwards deciphered and 
read aloud to him till he had mastered them After half an hour 
his strength would give out and m these circumstances his rate 
of composition for a long time averaged scarcely six lines a day 
The superb historical monograph composed under such difficulties 
was pubhshed in 1851 It had but a small sale as the Amencan 
public was then too ignorant to feel much interest in Amencan 
I history But Parkman began his great work on France and Eng 
\ land in the New World to which the book just mentioned was m 
reahty the sequel This work involved several journeys to Europe 
and was performed with a thoroughness approaching finality 

In 1865 the first volume appeared with the title of Pioneers of 
France in the New World 27 years elapsed before the final 
volumes came out in 1892 After the Pioneers the sequence is 
The Jesuits m North America La Salle and the Discovery of the 
Great West the Old RSgime m Canada Frontenac and New 
France and Louis XJV Montcalm and Wolfe A Half Century of 
Conflict As one obstacle after another was surmounted as one 
grand division of the work after another became an accomplished 
fact the effect upon Parkman s condition seems to have been 
bracing and he acquired fresh impetus as he approached the goal 
His physical condition was much improved by his cultivating 
plants He was an adept horticultunst and himself originated 
several new varieties of flowers He was professor of horticulture 
m the agncultural school of Harvard in 1871-72 and published 
a few books on the subject of gardenmg He died at Jamaica 
Plain Nov 8 1893 

The significance of Parkman s work consists partly in the 
success with which he has depicted the North Amencan Indians 
Parkman was the first great writer who really understood the 
Indian s character and motives Against this savage background 
of the forest he shows the nse progress and dramatic termination 
of the colossal struggle between Frani^ an^ Great Britain for 
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colonial empire l/Vitii all its mstructiveness has bool is a narra 
live as entertaining as those of Macaulay or Froude In judicial 
impartiality Parkman may be compaied with Garainer and for 
accuracy of learning with Stubbs (J F ) 

See G H Farnham L fe of Francis Parkman (Boston igoo 2nd 
ed 1905) H B Std wick Francis Parkman (Boston 1904) H C 
Lodge Francis Paikman Mass Eist Soc Proc vol Ivi pp 319-33^ 
(Boston 19 3) J Russell What We Owe to Francis Parkman 
Dalhousie Rev ew vol 111 pp 3^0-341 (Halifax 1923) J W Olivei 
Francis Parkman Western Pa Hist Mag vol vu pp 1-9 (Pitts 
burgh 19 4) 

PARLAKIMEDI, a town of British India in Ganjam dis 
trict of Madras Pop (rgoi) 20072 It is the lesidence of a 
raja claiming* descent from the ancient kings of Oiis a The 
town IS on a light railwa> connecting with Naupada 

PARLEMENT, m O Fr the name given to any meeting for 
discussion or debate (parler to speak) a sense in which it was 
still used by Jomviile but from the latter half of the 13th century 
employed m France in a special sense to designate the sessions of 
the rovai court (cuna regis) Finally when the parlemenl of Pans 
had become a permanent court of justice having the supreme 
authority m cases brought before it and especially in appeals 
against the sentences of the bailhs and seneschals it retained this 
name which was also given to the other supreme courts of the 
same nature which were created after its model in the provinces 

Early Usage — ^The early Capetians had a custom based upon 
ancient precedents of summoning periodically to their court their 
principal vassals and the prelates of their kingdom These gather 
mgs took place on the occasion of one of the great festivals of the 
year in the town m which the king was then in residence Here 
they deliberated upon political matters and the vassals and prelates 
gave the king their advice But the monarch also gave judgment 
here in those cases which were brought before him These were 
few in number during the early days of the Capetian dynasty for 
though the king always maintained the principle that he was 
judge and even that his competence in this respect was general 
and unlimited this competence was at the same time undefined 
and it was not compulsory to submit cases to the king At this 
period too appeals strictly so called did not exist Nevertheless 
when a suit was bi ought before the king he judged it with the 
assistance of his prelates and vassals assembled around him 
who formed his council This was the cicna regts But in law the 
king was sole judge the vassals and prelates being only advisers 
Dunng the 12th and at the beginning of the 13th centuries the 
cuna regts continued to discharge these functions except that its 
importance and actual competence continued to increase and that 
we frequently find in it in addition to the vassals and prelates who 
formed the council constUartt who are evidently men whom the 
king had m his entourage as his ordinary and professional coun 
cifiors Under the reign of St Louis (which was also the period at 
which the name parlement began to be applied to these judicial 
sessions) the aspect of affairs changed The judicial competence 
of the parlement developed and became more clearly defined 
the system of appeals came into existence and appeals against the 
judgments of the batiks and seneschals were brought before it 
cases concerning the royal towns the bonnes vtUes were also 
decided by it Again in the old registers of the parlement at this 
period the first Ohm books we see the names of the same coun 
cillors recurring from session to session This suggests that a suffi 
cient number of councillors was assured beforehand and a list 
dra’Wn up for each session the vassals and prelates still figunng 
as a complementary body at the council 
Refoms^ — ^Next came the series of ordinances regulating the 
tenure of the parlement those of 127S 1291 1296 and 1308 and 
the institution was regularized Not only were the persons who 
Were to constitute each parlement named in advance but those 
who were not placed on this hst even though vassals or prelates 
were excluded from judging cases The royal batiks had to attend 
the parlement in order to answer for their judgments and at an 
^ early date vms fixed the order of the different bmUtaies m which 
^ the enses commg from than were heard The batiks^ when not m 
m tibe cas^ formed part of the council but were after 
excluded frow ft die middle of the ^r4th century 
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the personnel of the parlement both presidents and councillors 
became fixed de facto if not de ture Every year a list was drawn 
up of those who were to hold the session and although this list 
was annual it contains the same names year after year they are 
as yet howevei only annual commissaries {comnussatres) In 
1344 they became ofScials {officters) fixed but not yet irremovable 
At the same time the parlement had become permanent the num 
ber of the sessions had dimimshed but their length had increased 
In the course of the 14th century it became the rule for the parle 
ment to sit from Martinmas (Nov ii) till the end of May later 
the session was prolonged till the middle of August the rest of 
the year forming the vacation The parlement had also become 
fixed at Pans and by a development which goes back to fairly 
early times the presidents and councillors instead of being merely 
the king s advisers had acquired certain powers though these were 
conferred by the monarch they were in fact true magistrates 
The king held his court in person less and less often and it pro 
nounced its decrees m his absence we even find him pleading his 
cause before it as plaintiff or defendant In the 14th century how 
ever we still find the parlement referring delicate affairs to the 
king but in the 15th century it had acquired a jurisdiction inde 
pendent in principle As to its composition it continued to pre 
serve one notable feature which recalled its origin It had 
originally been an assembly of lay vassals and prelates when its 
composition became fixed and consisted of councillor magistrates 
a certain number of these offices were necessarily occupied by 
laymen and others by ecclesiastics the consetUers lots and the 
consetllers clercs 

The parlement was at the same time the court of peers {^cour 
des pairs) This had as its origin the old principle according to 
which every vassal had the right to be tried by his peers te by 
the vassals holding fiefs from the same lord who sat m judgment 
with that lord as their president This it is well known resulted 
m the formation of the ancient college of the peers of France 
which consisted of six ia3mien and six ecclesiastics But althougn 
in strict logic the feudal causes concerning them should have been 
judged by them alone they could not maintain this right in the 
cuna regts the other persons sitting in it could also take part m 
judging causes which concerned the peers Finally the peers of 
France the number of whom was increased in course of time by 
fresh royal creations of peerages became ex officio members of 
the parlement they were the hereditary councillors takm<y the 
oath as official magistrates and if they wished sitting and having 
a deliberative function in the parlement In suits brought against 
them personally or involving the rights of their peerage they had 
the right of being judged by the parlement the other peers being 
present or having been duly summoned 

Divisions — ^Vi^ile maintaining its unity the parlement had 
been subdivided into several ckambres or sections In the first 
place there was the Grand Chambre which represented the primi 
tive parlement To it was reserved the judgment in certam impor 
tant cases and in it a peculiar procedure was followed known 
as oral thou«'h it admitted certain written documents Even aftei 
the offices of the parlement had become legally saleable the coun 
ciUors could only pass from the other chambers into the grand 
chambre by order of senionty The ckambres des enquetes and 
des requetes onginated at the time when it became customary to 
draw up lists for each session of the parlement The enqueteurs or 
auditews of the parlement had at first been an auxiliary staff of 
clerks to whom were entrusted the inquests ordered by the parle 
ment But later when the institution of the appeal was fully de 
veloped and the procedure before the vanous jurisdictions be 
came a highly techmeal matter above all when it admitted written 
evidence the documents connected with other inquests also came 
before the parlement A new form of appeal grew up side by side 
with the older form which had been mainly an oral procedure 
namely the appeal by writmg {appel par dent) In order to judge 
these new appeals the parlement had above all to study written 
documents the inquests which had been made and written down 
under the jurisdiction of the court of first instance The duty of 
the enqueteurs was to make an abstract of the wril*ten documents 
and report on them Later the reporters (rapporteurs) were 



PARLIAMENT 


admitted to judge these questions together with a certain number 
of members of the parlement and from onwards these two 
kinds of members formed together a chambre des enquetes \s yet 
no doubt the rapporteur only gave his opinion on the case which 
he had prepared but after 1336 all those who formed part of the 
chamber were put on the same footing taking it m turn to report 
and giving judgment as a whole For a long time however the 
grand chambre recened all cases then sent them to the chambre 
des enquetes with directions before it too were argued questions 
arising out of the inquiry made by the chambre des enquetes to 
the decisions of which it gave effect and which it had the power 
to revise But one by one it lost all these rights and in the i6th 
century they are no longer heard of Several chamhres des en 
quetes were created after the first one and it was they who had 
the greater part of the work 

The chambre des requetes was of an entirely different nature 
At the beginning of the 14th century a certain number of those 
who were to hold the session of the parlement were set apart to 
receive and judge the petitions {requetes) on judicial questions 
which had been presented to the king and not yet dealt with 
This e\entually led to the formation of a chamber m the stnct 
sense of the word the requetes du palais But this became purely 
a jurisdiction for privileged persons before it (or before the 
requetes de I hotel as the case might be) were brought the civil 
suits of those who enjoyed the right of commtUtmus The cham 
hre des requetes had not supreme jurisdiction but appeals from its 
decisions could be made to the parlement proper The parlement 
had also a criminal chamber that of La Tournelle which was not 
legally created until the i6th century but was active long before 
then It had no defimte membership but the conseillers lots 
served m it in turn 

Provincial Parlements — Originally there was only one parie 
ment that of Pans as was indeed logical considering that the 
parlement was simply a continuation of the cuna regts which like 
the king could only be one But the exigencies of the admmistra 
tion of justice led to the successive creation of a certain number 
of provincial parlements Their creation moreover was generally 
dictated by pohtical circumstances after the incorporation of a 
province in the domain of the Crown Sometimes it was a question 
of a province “which before its annexation possessed a supenor and 
sovereign jurisdiction of its own and to which it was desired to 
preserve this advantage Or else it might be a province forming 
part of feudal France which before the annexation had had a 
superior jurisdiction from which the Crown had endeavoured to 
institute an appeal to the parlement of Pans but for which after 
the annexation it was no longer necessary to maintain this appeal 
so that the province might now be given a supreme court a parie 
ment Sometimes an intermediate regime was set up between the 
annexation of the province and the creation of its provincial parie 
ment under which delegates from the parlement of Pans went and 
held assizes there Thus were created successively the parlements 
of Toulouse Grenoble Bordeaux Dijon Rouen Aix Rennes Pan 
Metz Douai Besangon and Nancy From 1762 to 1771 there was 
even a parlement for the principality of Dombes The provincial 
parlements reproduced on a smaller scale the organization of that 
of Pans but they did not combine the functions of a court of 
peers They each claimed to possess equal powers within their own 
province There were also great judicial bodies exercising the 
same functions as the parlements though without beanng the 
name such as the Consetl souvermn of Alsace at Colmar the 
Consetl supenenr of Roussillon at Perpignan the provincial coun 
cil of Artois had not the supreme junsdiction m ail respects 

The parlements besides their judicial functions also possessed 
pohtical nghts they claimed a share in the higher pohcy of the 
realm and the position of guardians of its fundamental laws In 
general the laws did not come into effect within their province 
until they had been registered by the parlements This was the 
method of promulgation admitted by the ancient law of France 
but the parlements verified the laws before registenng them te 
they examined them to see whether they were in conformity with 
the prmapterfjf law and justice and with the interests of the king 
and his subjects if th^ consi|tted that this Was not the case they 
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ret used their registration and addressed remonstrances (remon 
trances) to the king In acting thus they were merely conforming 
to the duty of counselling {devotr de consetl) which all the 
supenor authorities had towards the Ling and the text of the or 
dinances {ordonnances) had often invited them to do so It was 
natural however that in the end the royal will should seek to im 
pose itself In order to enforce the rec^istration of edicts the king 
would send lettres de cachet known as lettres de ]ussion which 
were not however always obe>ed Or he could come m person to 
hold the parlement and ha\e the law registered in his presence 
in a ht de pistice This was explained in theory by the pnncipie 
that if the km^^ him elf held his court it lost by the fact of his 
presence all the authority which he had delegated to it for the 
moment the only authority existing in it was that of the king 
just as m the ancient cuna regts there was the pnncipie that 
apparente rege cessat magtstratus But principally m the i8th 
century the parlements maintained that only a voluntary legistra 
tion by the consent of the parlement was valid The parlements 
had also a wide power of administration They could make regula 
tions {pouvotr reglementatre) having the force of law within their 
province upon all points not settled by law when the matter with 
which they dealt fell wnthm their judicial competence and for this 
it was only necessary that their interference in the matter was not 
forbidden by law These were what were called arret e de regie 
ment By this means the parlements took part in the admmistra 
tion except m matters the cognizance of which was attributed to 
another supreme court as that of taxation was to the cours des 
aides They could also within the same limits address injunctions 
(injoncttons) to officials and individuals 

See La Roche Flavin Tret e hvres des parlements de France (1617) 
Felix Aubert Hzstoire du parlement de Pans des engines a Francois 
I (2 vols 1894) Ch V Langlois Textes relatifs a Ihistoire du 
parlement deputs les ongines jusquen 1314 (1888) Guilhiermoz 
Enquetes et proces (1892) Glasson Le Parlement de Pans son role 
politique depuis le regne de Charles VIl jusqu h la revolution (2 vols 
1901) (J F E) 

PARLIAMENT, the name given to the supreme legislature 
of the Umted Kingdom of Great Britain and Ireland (For the 
old French parlement see Pahlement and for analogous foreign 
assemblies see the articles on the respective countries ) The 
word IS found m English from the r^th century first for a debate 
then for a formal conference and for the great councils of the 
Plantagenet kings and the modern sense has come to be apphed 
retrospectively Wiiham the Conqueror is said m the Chronicle 
to have had very deep speech with his Witan this deep speech 
(in Latin colloquium m French parlement) was the distinguish 
mg feature of a meeting between king and people and thus gave 
Its name to the national assembly itself The Statute of West 
minster (1275) first uses parlement of the great council in 
England 

The British parliament consists of the king (or queen regnant) 
the Lords spmtual and temporal and the Commons and it meets 
in two houses the House of Lords (the Upper or Second chamber) 
and the House of Commons 

The Crown pre eminent in rank and dignity is the legal source 
of parliamentary authority The sovereign virtually appoints the 
lords spiritual and all the peerages of tne lords temporal have been 
created by the Crown The king summons parliament to meet 
and prescribes the time and place of its meeting prorogues and 
dissolves it and commands the issue of writs for the election of 
members of the House of Commons By several statutes begin 
ning with the 4 Edward III c 14 the annual meeting of parlia 
ment had been ordained but these statutes continually disre 
garded were virtually repealed in the reigns of Charles II and 
William and Mary (16 Ch II 31 6 and 7 Will and Mary 32) 
The present statute law merely exacts the meeting of parliament 
^ once m three years but the annual voting of supphes has long 
since superseded obsolete statutes When parhament is assembled 
It cannot proceed to business until the king has declared the causes 
of summons m person or by commission and though the veto of 
the Crown on legislation has long been obsolete bills passed by the 
two houses only become law oh receiving the royal assent 
The House of Lord^ is (Jistjnguished J^y p^nHar ^Jigmties^ pnv 
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lieges and jurisdictions Peers individually enjoy the rank and 
precedence of their several dignities and are hereditary council 
lors of the Crown Collectively with the lords spiritual they form 
a permanent council of the Crown and when assembled in parha 
ment they form the highest court of judicature in the realm and 
were until the Parhament Act of 1911 a co equal branch of the 
legislature without whose consent no laws could be made Their 
judicature is of various kinds viz for the trial of peers for de 
termimng claims of peerage and offices of honour under references 
from the Crown for the trial of controverted elections of Scotch 
and Irish peers for the final determination of appeals from courts 
m England and Scotland and lastly for the trial of impeachments 

The House of Commons also has its own peculiar privileges 
and jurisdictions Aboye all it has the paramount right of 
originating the imposition of all taxes and the granting of supphes | 
for the service of the State It has also enjoyed from early times 
the right of determining all matters concerning the election of its 
own members and their right to sit and vote in parliament This 
right however has been greatly abridged as in 1868 the tnal of 
controverted elections was transferred to the courts of law but 
Its jurisdiction m matters of election not otherwise provided 
for by statute is still retained intact As part of this jurisdiction 
the house directs the Speaker to issue warrants to the clerk of 
the Crown to make out new writs for the election of members 
to ill up such vacancies as occur during the sitting of parhament 

Privileges of Parliament — Both houses are m the enjoyment 
of certain privileges designed to maintain their authority inde 
pendence and dignity These privileges are founded mamly upon 
the law and custom of parhament while some have been con 
firmed and others abridged or abrogated by statute The Lords 
rely entirely upon their inherent right as having a place and voice 
m parhament but by a custom dating from the 6th Henry VIII 
the Commons lay claim by humble petition to the Crown at the 
commencement of every parliament to their ancient and un 
doubted rights and privileges Each house has its separate rights 
and jurisdictions but privileges properly so called being founded 
upon the law and custom of parliament are common to both 
houses Each house adjudges whether any breach of privilege 
has been committed and pumshes offenders by censure or com 
mitment This right of commitment is incontestably established 
and it extends to the protection of officers of the house lawfully 
and properly executing its orders who are also empowered to call 
in the assistance of the cml power The causes of such commit 
ments cannot be enquired into by courts of law unless it be mam 
fest that the cause of commitment is other than for contempt 
(Lord EllenboroughmBwr^^e;f^ v 18x1 14 East at p 150) 

nor can prisoners be admitted to bail Breaches of privilege may 
be summarized as disobedience to any orders or rules of the house 
indignities offered to its character or proceedings assaults insults 
or hbels upon members or interference with officers of the house 
m discharge of their duty or tampering with witnesses Such of 
fences are dealt with as contempts according to the circumstances 
of the respective cases of which numerous precedents are to be 
found m the journals of both houses The Lords may impnson 
for a fixed period and impose fines the Commons can only im 
prison generally the commitment being concluded by the proroga 
tion and have long discontmued the imposition of fines 

Freedom of speech has been one of the most cherished privileges 
of parliament from early times Constantly asserted and often 
violated it was finally declared by the Bill of Rights that the free 
dom of speech and debates and proceedings m parhament ought 
not to be impeached or questioned in any court or place out of 
parliament Such a pnvilege is essential to the independence of 
parhament and to the protection of members in discharge of their 
duties But while it protects members from molestation else 
where it leaves them open to censure or other punishment by the 
house Itself whenever they abuse their privilege and transgress 
the rules of orderly debate 

Freedom from arrest is a privilege of the highest antiquity It 
was formerly of extended scope, but has been reduced by later 
legislation withm very narrow limits Formerly not only the per 
mn$ of members bnt^eiiii goods were protected and their prm 


lege extended to their servants At present members are them 
selves free from arrest but otherwise they are hable to all the 
processes of the courts If arrested they will be immediately 
discharged upon motion m the court whence the process issued 
Peers and peeresses are by the privilege of peerage free from ar 
rest at all times Members of the House of Commons are free 
only for 40 days after prorogation and 40 days before the next 
appointed meeting but prorogations are so arranged as to ensure 
a continuance of the pnvilege Formerly even suits against mem 
bers were stayed but this offensive privilege has been abolished 
by statute Exemption from attending as witnesses upon sub 
poena once an acknowledged pnvilege is no longer insisted upon 
but immunity from service upon juries is at once an ancient pnv 
liege and a statutory right The privilege of freedom from arrest 
IS hmited to cml causes and has not been suffered to exempt mem 
bers from the operation of the criminal law nor even from com 
mitments for contempt by other courts But whenever the free 
dom of a member is so interfered with the courts are required im 
mediately to inform the house of the causes of his commitment 
Witnesses suitors counsel and agents m attendance upon parha 
ment are protected from arrest and molestation and from the con 
sequences of statements made by them or other proceedings in 
the conduct of their cases 

As both houses in enforcing their pnvileges are obliged to com 
mit offenders or otherwise interfere with the hberty of the subject 
the exercise of these privileges has naturally been called in ques 
tion before the courts Each house is the sole judge of its own 
pnvileges but the courts are bound to administer the law and 
where law and pnvilege have seemed to be at variance a conflict 
of jurisdiction has arisen between parhament and the courts 
Many interesting controversies have ansen upon such occasions 
but of late years pnvilege has been carefully restrained within the 
proper hmits of the law and the courts have amply recognized 
the authority of parliament 

Parliamentary Procedure — On the day appointed by royal 
proclamation for the meeting of a new parliament both houses 
assemble in their respective chambers when the Lords Com 
missioners for opening the parliament summons the Commons 
to the bar of the House of Lords by the mouth of Black Rod to 
hear the commission read The lord chancellor states that when 
the members of both houses shall be sworn the king will declare 
the causes of his callmg this parliament and it being necessary 
that a Speaker of the House of Commons shall be first chosen 
the Commons are directed to proceed to the appointment of a 
Speaker and to present him on the following day for His 
Majesty s royal approbation The Commons at once withdraw 
to their own house and proceed to the election of their Speaker 
The next day the Speaker elect proceeds with the house to the 
House of Lords and on receiving the royal approbation lays 
claim in the accustomed form on behalf of the Commons to 
their ancient and undoubted nghts and privileges The Speaker 
now fully confirmed returns to the House of Commons and 
after repeating his acknowledgments reminds the house that the 
first thing to be done is to take and subscribe the oath required by 
law Having first taken the oath himself he is followed by other 
members who come to the table to be sworn The swearing of 
members m both houses proceeds from day to day until the 
greater number have taken the oath or affirmation when the 
causes of summons are declared by His Majesty in person or by 
commission in the king s speech This speech being considered 
m both houses an Address (qv) m answer is agreed to which is 
presented to His Majesty by the whole house or by the lords 
with white staves in one house and privy councillors m the other 

The debate on the Address being over the real business of the 
session now commences the committees of supply and ways and 
means are set up bills are introduced motions are made com 
mittees are appointed and both houses are at once in full activ 
ity The lord chancellor presides ov^jr the deliberations of the 
Lords and the Speaker over those of the Commons 

Members claim to be heard in debate by rising m their places 
When more than one member rises at the same time^ m the Lords 
the member who is to speak is call|d hy the house m the Com 
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mons by the Speaker Every member when called is bound to 
speak to the question before the house and calls to order are 
very frequent A member may speak once only to any question 
except to explain or upon a point of order or to reply when a 
member has himself submitted a motion to the house or when an 
amendment has been moved which constitutes a new question He 
may not refer to past debates nor to debates m the other house 
nor may he refer to any other member by name or use offensive 
and disorderly language against the king either House of parlia 
ment or other members Members offending against any of the 
rules of debate are called to order by the Speaker or the attention 
of the chair is directed to the breach of order by another member 

At the conclusion of a debate unless the motion be with 
drawn or the question (on being put from the chair) be agreed to 
or negatived the house proceeds to a division which effects the 
twofold purpose of ascertaining the numbers supporting and 
opposing the question and of recording the names of members 
voting on either side On each side of the house is a division 
lobby and in the Lords the contents and m the Commons the 
ayes are directed to go to the right and the not contents or 
noes to the left In case of an equality of numbers in the 
Lords the question is negatived in virtue of the ancient rule 
semper praesumitur pro negante in the Commons the Speaker 
gives the casting vote {See also Parliamentary Procedure 
SPEAL.ER ) 

Committees — ^For the sake of convenience m the transaction 
of business there are several kinds of committees Of these the 
most important is a committee of the whole house In this com 
mittee are discussed the several provisions of bills resolutions and 
other matters requiring the consideration of details In the Lords 
the chair is taken by the chairman of committees and in the Com 
mons by the chairman of the committee of ways and means 

In the House of Commons there are now six grand committees 
They were founded upon the valuable principle of a distribution 
of labours among several bodies of members 

In select committees both houses find the means of delegatmg 
inquiries and the consideration of other matters which could 
not be undertaken by the whole house The reports of such com 
mittees have formed the groundwork of many important measures 
and bills are often referred to them which receive a fuller examina 
tion than could be expected in a committee of the whole house 
Power IS given to such committees when required to send for 
persons papers and records In the Lords the power of examin 
mg witnesses upon oath has always been exercised but it was not 
until 1871 that the same power was extended to the Commons 
by statute 

Communications Between the Two Houses etc. — ^In the 
course of the proceedings of parliament frequent communications 
between the two houses become necessary Of these the most 
usual and convement form is that of a message Formerly the 
Lords sent a message by two judges or two masters in chancery 
and the Commons by a deputation of their own members but 
since 1855 messages have been taken from one house to the 
other by one of the clerks at the table A more formal communi 
cation is effected by a conference in reference to amendments to 
bills or other matters but this proceeding has been in great 
measure superseded by the more simple form of a message The 
two houses are also occasionally brought into communication by 
means of joint committees and of select committees commumcat 
ing with each other 

Communications in various forms are also conducted between 
the Crown and both houses of parhament Of these the most 
important are those in which the king in person or by commis 
Sion IS present m the House of Lords to open or prorogue parha 
ment or to give the royal assent to biHs His Majesty is then in 
direct commumcation with the three estates of the realm as 
sembled in the same chamber The king also sends messages to 
both houses under the royal sign manual when ah the members 
are uncovered Verbal messages are also sent and the kings 
pleasure or royal recommendation or consent to bills or other 
matters signified through a mimster of the Crown or a pnvy 
councillor Messages under j:he sign manual are acknoivledg^^ 
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by addresses except where grants of money are proposed m 
which case no address is presented by the Commons who ac 
knowledge them by making provision accordingly 

Both houses approach the Crown sometimes by joint addresses 
but usually by separate addresses from each house Such addresses 
are presented to His Majesty either by the whole house or by 
the lords with white staves m one house and by privy councillors 
in the other His Majesty answers in person addresses presented 
by the whole house but when presented otherwise an answer 
is brought by one of the lords with white staves or by one of 
the privy councillors by whom the address has been presented 
Resolutions of either house are also sometimes directed to be 
laid before His Majesty and messages of congratulation or con 
doience are sent to other members of the royal family 
The Passing of Public Bills — ^The passing of bills forms the 
most considerable part of the business of parliament for an 
account of the methods of procedure reference should be made to 
the article Parliamentary Procedure But the privileges of the 
Commons in regard to supply and taxation require that all bills 
imposing a charge upon the people should originate m that house 
On the other hand the Lords claim that bills for restoration of 
honours or in blood or relating to their own privileges and juris 
diction should commence m their house An act of grace or 
general pardon originates with the Crown and is read once only 
in both houses 

Both houses are approached by the people by means of petitions 
of which prodigious numbers are presented to the House of 
Commons every session They are referred to the committee on 
public petitions under whose directions they are classified ana 
lysed and the number of signatures counted and when necessary 
the petitions are printed tn extenso 
Other Functions — ^The exclusive right of the Commons to 
grant supplies and to originate all measures of taxation imposes 
a very onerous service upon that house This is mainly performed 
by two committees of the whole house — ^the committee of supply 
and the committee of ways and means The former deals with 
all the estimates for the public service presented to the house by 
command of His Majesty and the latter votes out of the Consoli 
dated Fund such sums as are necessary to meet the supplies 
already granted and originates all taxes for the service of the 
year It is here that the annual financial statement of the chan 
cellor of the exchequer commonly known as the Budget is de 
hvered The resolutions of these committees are reported to the 
house and when agreed to form the foundation of bills to be 
passed by both houses and submitted for the royal assent and 
towards the close of the session an Appropriation Act is passed 
applying all the grants for the service of the year 

Whenever a vacancy occurs during the continuance of a parlia 
ment a warrant for a new writ is issued by the Speaker by order 
of the house during the session and in pursuance of statutes 
; durmg the recess The causes of vacancies are the death of a 
member his being called to the House of Peers his acceptance 
of an office from the Crown his bankruptcy or a resolulion for 
his expulsion a matter which is absolutely within the junsdiction 
I of the House When any doubt arises as to the issue of a writ 
it is usual to appoint a committee to inquire into the circum 
stances of the case and during the recess the Speaker may re 
serve doubtful cases for the determination of the house 

Controverted elections had been originally tried by select com 
mittees afterwards by the committee of privileges and elections 
and ultimately by the whole house with scandalous partiality 
but under the Grenville Act of 1770 and other later Acts by select 
committees so constituted as to form a more or less judicial 
tribunal At length in 1868 the trial of election petitions was 
transferred to judges of the superior courts to whose determma 
tion the house gives effect by the issue of new writs or otherwise 
The house however still retains and exercises its jurisdiction 
m all cases not relegated by statute to the judges 

Other forms of parhamentary judicature still remain to be 
mentioned Upon impeachments by the Commons the Lords 
exercise the highest criminal judicature known to the law but 
the occasions upon which it has beem broftght into action have 
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been very rare in modern times Another judicature is that of 
the trial of peers by the House of Lords And lastly by a bill 
of attainder the entire parliament may be called to sit in judg 
ment upon offenders 

One other important function of parliament remains to be 
noticed — that of private bill legislation Here the duties of 
parhament are partly legislative and partly judicial Pubhc inter 
ests are promoted and private rights secured This whole jurisdic 
tion has been regulated by special standing orders and by elab 
orate arrangements for the nomination of capable and impartial 
committees A prodigious legislative work has been accom 
plished — ^but under conditions most costly to the promoters and 
opponents of private bills and involving a serious addition to 
the onerous labours of n embers of parliament 

HISTORY OF THE BRITISH PARLIAMENT 

The shire moot was also the general folk moot of the tribe 
assembled in arms to whom their leaders referred the decision 
of questions of peace and war 

The origin of parhament may be sought in the assembhes of 
the Anglo Saxons known as the folk moot or tribal assembly 
and in the shire moot or assembly of the freemen of the shire 
Superior to these local institutions was the witenagemot or 
assembly of wise men with whom the king took counsel in 
legislation and the government of the State This national council 
has sometimes been regarded a the origin of parhament but to 
describe it as such is an unhistorical anticipation of modern 
usage Its character has been the subject of much antiquarian in 
vestigation notably by Stubbs and Liebermann It must never 
be forgotten that in these early times and indeed long after the 
making of new laws is as abhorrent as it is rare The cry of the 
nation so often expressed m the charters is not for making of 
of new law but for the preservation of old ones while the levying 
of taxes IS almost unknown except for purposes of national de 
fence Such a council was originally held in each of the kingdoms 
commonly known as the Heptarchy and after their union in a 
single realm under King Edgar the witenagemot became the 
national assembly The witenagemot concluded treaties advised 
the king as to the disposal of public lands and the appointment 
and removal of officers of State and even assumed to elect and 
depose the king himself The king had now attained to greater 
power and more royal dignities and prerogatives He was unques 
tionably the chief power m the witenagemdt but the laws were 
already promulgated as in later times as having been agreed to 
with the advice and consent of the witan The witan also exer 
cised jurisdiction as a supreme court These ancient customs pre 
sent further examples of the continuity of English constitutional 
forms 

The constitution of the witenagemdt however was necessanly 
less popular than that of the local moots in the hundred or the 
shire The king himself was generally present and at his sum 
mons came prelates abbots eaidormen the kings gesiths and 
thegns officers of State and of the royal household and leading 
tenants in chief of lands held from the Crown Crowds some 
tunes attended the meetings of the witan and shouted their accla 
mations of approval or dissent and so far the popular voice was 
associated with its deliberations but it was at a distance from all 
but the inhabitants of the place in which it was assembled and 
until a system of representation (qv) had slowly grown up 
there could be no further admission of the people to its 
deliberations 

Tlie KoJTMaii Conquest ’ — ^The Anglo Saxon polity was sud 
denly overthrown by the Norman Conquest A stern foreign 
kifig had serzed the crown and was prepared to rule his conquered 
realm, by the sword He brought with him the absolutist prmapies 
bf Continmtal rulers and the advanced feudal system of France 
and Normandy Feudalism had been slowly gaming ground under 
the Saxon kings and now it was firmly estabhshed as a military 
qtgaitoataon William the Conqueror at once rewarded his warlike 
^ mtons and fofiowws mth enormous grants of land The Saxon 
tod peaswnts were despoilM, and the settled 
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as his own by right of conquest and when he allowed his warriors 
to shaie the spoil he attached the strict condition of military 
service m return for every grant of land An effective army of 
occupation of all ranks was thus quartered upon every province 
throughout the realm England was held by the sword a foreign 
king foreign nobles and a foreign soldiery were m possession of 
the soil and swore fealty to their master from whom they held it 
Saxon bishops were deposed and foreign prelates appointed to 
rule over the English Church Instead of calhng a national witen 
agemot the king took counsel with the officers of his State and 
household the bishops abbots earls barons and knights by whom 
he was pleased to surround himself Some of the forms of a 
national council were indeed maintained but the witenagemot was 
now transformed into a common council of tenants m chief 
It was thus a purely feudal assembly 

In spite of the immense constitutional prestige enjoyed by 
Magna Carta that historical document played httie or no part in 
the development of parliament It was there ordained that no 
scutage or aid except the three regular feudal aids should be im 
posed save by the common council of the realm To this council 
the archbishops bishops abbots earls and renter barons were to 
be summoned personally by the kings letters and the lesser 
tenants m chief by a general writ through the sheiiff The sum 
mons was required to appoint a certain place to give 40 days 
notice at least and to state the cause of meeting 

This council was in no sense a modern parhament nor was it 
intended to be Magna Carta has been truly described as a very 
feudal document how feudal McKechnie ^as forcibly shown m 
his standard commentary By these clauses the tenants m chief 
protected themselves from arbitrary taxation by the Crown with 
out their common counsel but they did not thereby preclude 
themselves from taxing their own mesne tenants It is only when 
later kings begin of their own imtiative to summon representa 
tives of the shires and boroughs to attend meetings of the common 
council to grant a tax that the Commons come into existence 
And there can be no doubt that Maitland is right when he traces 
the origin of the Commons and the principle of representation 
which their summons implied to the adaptation of the pre existing 
institution of the jury to that purpose Originating as a fiscal 
instrument for valuation of land as in Domesday Book or for 
assessment to the first tax on personalty as in the case of the 
Saladin tithe the jury was extended to the presentment of 
crimes by Henry II and as such it represented the township 
the borough and the hundred in the county court It was 
originally elected and from this it was but a step to summoning 
elected representatives of the counties and boroughs to 
Westminster 

But it must be remembered that the idea that the consent 
of the local communities or communes of county and borough 
to taxation is necessary is of very late growth The juries of 
neighbours who were summoned to assess the people under the 
Saladin tithe were assessing a tax to which their consent was 
neither asked nor required A definite departure was made when 
in 1265 Simon de Montfort the leader of the revolt against 
Henry III summoned to Lewes a national assembly which was 
distmctive m that wnts were issued not only to the knights of 
the shire who had occasionally been summoned before but to 
representatives of the boroughs It was a revolutionary assembly 
but none the less it established a precedent 

The transition period between Simon de Montfort s parhament 
of 1265 and the model parhament of 1295 was long a puzzle to 
historical students since except for two provincial councils m 
1283 no traces were found m the recor^^ between 1265 and 
I 129s of the representation of cities or boroughs or of repre 
I sentation of the counties between 127^ and 1290 But in 1910 
I C Hilary Jenkmson (see Enghsh Etstortcal Revtm for April) 

; found m the Record Office some old documents which proved 
to be fragments of three writs and returns of members for 
the Easter parhament of 1275 They make it certain that knights 
of the shite were then present and that burgesses and cxfcizw 
were summoned (not as m 126$ through the mayom but as since 
1295 through the Stiffs) The rgiportance of the 129^ parte 
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ment thus appears to be smaller m English constitutional history 
the full reforms appearing to ha\e been adopted o years earlier 
It IS noteworthy however that m the writs of i 7o the mstruc 
tiOE to the sheriff is venire facias not elegi facias 
In 1295 these precedents were followed with a pailiament 
summoned by Edward I which was long re arded as the first 
model parliament But as an institution it had vet to make its 
footing good as the exclusive authority on taxation In legislation 
it was long subject to competition by the king s council and by 
the Great Council (See Privy Council ) The Great Council 
continued to be summoned not infrequently without the issue 
of writs to the Commons and this is the test applied m peerage 
cases to determine whether the descendant of a baron summoned 
to a national assembly has made out his claim to be a lord of 
parliament ( 5 aatheSf John Barony 1915 AC 305 where 
it was held that a national assembly of 1290 was not a parliament 
m spite of Its having passed the Statute of Qma Emptores 
because the Commons were not summoned ) 

Secession of the Cletgy — ^It formed part of Edward s pohcy 
to include the cler^^y m his scheme for the representation of 
ail orders and classes of his subjects They were summoned 
to attend the parliament of 1295 and succeeding parliaments 
of his reign and their form of summons has been continued until 
the present time but the clergy resolutely held aloof from the 
national council and insisted upon voting their subsidies m 
their own convocations of Canterbury and York The bishops 
retained their high place among the earls and barons but the 
clergy sacnficed to ecclesiastical jealousies the privilege of shar 
mg in the political councils of the State As yet indeed this 
privilege seemed little more than the voting of subsidies but it 
was soon to embrace the redress of grievances and the framing 
of laws for the general welfare of the realm By the 1 7th century 
the clergy definitely lost their power of separate taxation and 
were included m the grant made by the Commons (1664) 
Meanwhile the Commons unconscious of their future power 
took their humble place in the great council of the realm The j 
knights of the shire as lesser barons or landowners of good | 
social standing could sit beside the magnates of the land without j 
constraint but modest traders from the towns were overawed by 
the power and dignity of their new associates They knew that 
they were summoned for no other purpose than the taxing of 
themselves and their fellow townsmen their attendance was 
irksome it interrupted their own business and their journeys 
exposed them to many hardships and dangers It is not surprising 
that they should have shrunk from the exercise of so doubtful 
a privilege Considerable numbers absented themselves from a 
thankless service and their constituents far from exacting the 
attendance of their members as m modern times begrudged 
the sorry stipend of 2s a day paid to their representatives while 
on duty and strove to evade the burden imposed upon them by 
the Crown Some even purchased charters withdrawing franchises 
which they had not yet learned to value Nor m truth did the 
representation of towns at this period afford much protection 
to the rights and interests of the people Towns were enfran 
chised at the will or caprice of the Crown and the shenf s they 
could foe excluded at pleasure and the least show of indepen 
dence would be followed by the omission of another writ of 
summons But the principle of representation (qv) once estab 
hshed was to be developed with the expansion of society and 
the despised burgesses of Edward I not having seceded hke 
the clergy were destined to become a potential class m the 
parliaments of England Eventually in 1624 the principle that 
once a writ had been issued to a borough to send representatives 
to parhameait and obeyed it could no longer be withheld was 
established and thereby the independence of the Commons was 
secured Tl» CrOwu however retained the prerogative to m 
corporate new boroughs with parhamentary representation and 
thus in days when there was no such thmg except in the case of 
the counties as a commcm franchise the Crown could by the 
charter of incorporation create what franchise for the borou^ 
It pleased The Tudoi^ made free use of tks prerogative to 
*pack^ the Commons, but m the reigij of Charles it feE 


wholly into desuetude 

Another constitutional change during the reign of Edward I 
was the summoning of parhament to Westminster instead of to 
various towns in different parts of the country This custom 
in\ested parhament with the character of a settled mstitution 
and constituted it a high court for the hearing of petitions and 
the redress of grievances The growth of its judicature as a court 
of appeal was also favoured by the fixity of its place of meeting 

Authority of Parliament Recognized by Law — Great was 
the power of the Crown and the king himself was bold and states 
manlike but the umon of classes agamst him proved too strong 
for preroo-ative In 1297 having outraged the church the barons 
and the Commons by illegal exactions he was forced to confirm 
the Great Charter and the Charter of Forests with further 
securities against the taxation of the people without their consent 
and in return obtained timely subsidies from the parhament 
Henceforth the financial necessities of a succession of kings 
ensured the frequent assembling of parliaments Nor were they 
long contented with the humble function of voting subsidies 
but boldly insisted on the redress of grievances and further 
secunties for national liberties In 1322 it was declared by 
statute 15 Edw II that the matters to be estabhshed for 
the estate of the king and of his heirs and for the estate of 
the realm and of the people should be treated accorded and 
established m parliament by the king and by the assent of the 
prelates earls and barons and the commonalty of the realm 
according as had been before accustomed The constitutional 
powers of parhament as a legislature were here amply recognized 
— ^not by royal charter or by the occasional exercise of preroga 
tive but by an authoritative statute And these powers were 
soon to be exercised in a stnkmg form Already parhament had 
estabhshed the prmciple that the redress of grievances should 
have precedence of the grant of subsidies it had maintained the 
right of approving councillors of the Crown and punishing them 
for the abuse of their powers and m 1327 the king himself was 
finally deposed and the succession of his son Edward III de 
Glared by parliament 

At this period the constitution of parhament was also setthng 
down to its later and permanent shape Hitherto the different 
orders or estates had deliberated separately and agreed upon 
their several grants to the Crown The knights of the shire were 
naturally drawn by social ties and class mterests mto alliance 
with the barons but at length they joined the citizens and 
burgesses and in the first parhament of Edward III they are 
found sitting together as the Commons This may be ta^en as 
the turning point in the pohtical history of England If all the 
landowners of the country had become umted as an order of nobles 
they might have proved too strong for the development of national 
liberties while the union of the country gentlemen with the 
burgesses formed an estate of the realm which was destined to 
prevail over all other powers The withdrawal of the clergy who 
would probably have been led by the bishops to take part with 
themselves and the barons further strengthened the umted 
Commons 

The reign of Edward HI witnessed further advances m the 
authority of parliament and changes in its constitution The 
king being m continual need of subsidies was forced to summon 
parliament every year and in order to encourage its liberality he 
I frequently sought its advice upon the most important issues of 
i peace or war and readily entertained the petitions of the Com 
mens praying for the redress of grievances During this reign also 
the advice and consent of the Commons as weE as of the Lords 
spiritual and temporal was regularly recorded in the enactmg 
part of every statute 

Separation of the Two Hotises — ^But a more important 
event 1$ to be assigned to this mgn --the formal separation of 
parliament mto the two houses of Lords and Commons There 1$ 
no evidenee-*nar is it prqbable — that the different estates ever 
voted together as a single assembly It appears from the roJBs 
of parliament that in the early part of this teim the causes of 
summons having hem declared to the assembled estates, thq 
three estatoi deliberated separately ljut a#etivards delivered a 



PARLIAMENT 


[THREE ESTATES 


318 

coilective answer to tlie king While their deliberations were I 
short they could be conducted apart in the same chamber but 
in course of time it was found convenient for the Commons to 
have a chamber of their own and they adjourned their sittings 
to the chapter house of the abbot of Westminster where they 
continued to be held after the more formal and permanent sep 
aration had taken place The date of this event is generally 
assigned to the 17th Edward III 
Parliament had now assumed its present outward form But it 
vtas far from enjoying the authority which it acquired in later 
times The Crown was still paramount the small body of earls 
and barons — ^not exceeding 40 — ^were connected with the royal 
family or m the service of the king or under his influence the 
prelates once distinguished by their independence were now 
seekers of royal favour and the Commons though often able 
to extort concessions m return for their contributions to the 
royal exchequer as yet held an inferioi position among the estates 
of the realm Instead of enjoying an equal share m the framing 
of laws they appeared before the king m the humble guise of 
petitioners Their petitions together with the kings answers 
were recorded in the rolls of parliament but it was not until 
the parhament had been discharged from attendance that statutes 
were framed by the judges and entered on the statute rolls 
Under such conditions legislation was in truth the prerogative 
of the Crown rather than of parliament Enactments were often 
found m the statutes at variance with the petitions and royal an 
swers and neither prayed for by the Commons nor assented to 
by the Lords In vam the Commons protested against so grave an 
abuse of royal authority but the same practice was continued 
during this and succeeding reigns Henry V in the second year 
of his rei°Ti promised that nothing should be enacted to the 
petitions of the Commons contrary to their asking whereby 
they should be bound without their assent but so long as the 
old method of framing laws was adhered to there could be no 
security against abuse and it was not until the reign of Henry 
VI that the introduction of the more regular system of legis 
latmg by bill and statute ensured the thorough agreement of aU 
the estates in the several provisions of every statute 
The Commons however notwithstanding these and other dis 
couragements were constantly growing bolder m the assertion of 
their rights In 13/7 the demands of a former parhament were 
reiterated with greater boldness and persistence the evil coun 
cillors of the late reign were driven out and it was conceded 
that the principal officers of State should be appointed and re 
moved during the minority of Richard II upon the advice of 
the lords The Commons also insisted upon the annual assembling 
of parliament under the stringent provisions of a binding law 
They claimed the right not only of voting subsidies but of appro 
priating them and of examining pubhc accounts They mquired 
into public abuses and impeached ministers of the Crown Even 
the king himself was deposed by the parhament Thus during this 
reign all the great powers of parliament were asserted and exer 
cised The foreign wars of Henry IV and Henry V by continu 
mg the financial necessities of the Crown maintained for a while 
the powers which parliament had acquired 
Relapse of Parliamentary Influence — But a penod of cml 
wars and disputed successions was now at hand which checked 
the further development of parliamentary liberties With the close 
of the Wars of the Roses the life of parliament seems to have 
well nigh expired 

To this constitutional relapse various causes contributed at the 
same period The Crown had recovered its absolute supremacy 
The powerful baronage had been decimated on the battlefield and 
the scaffold and vast estates had been confiscated to the Crown 
The Commons had lost the hberal franchises of an early age 
All freeholders or suitors present at the county court were 
formerly entitled to vote for a knight of the shire but m the 
eighth year of Henry VI (1430) an Act was passed (c 37) by 
which this right was confined to 40s freeholders resident in the 
county Large numbers of electors were thus disfranchised 
As for the cities and boroughs they had virtually renounced 
thftir electoral pnvileges we have seen they had never valued 


them very highly and now by royal charters or by the usurpa 
tion of small self elected bodies of burgesses the choice of mem 
bers had fallen into the hands of town councils and neighbouring 
landowners The anomalous system of close and nomination 
boroughs which had arisen thus early in Enghsh history was 
suffered to continue without a check for four centuries as a 
notorious blot upon a free constitution None the less during the 
period of what Stubbs called the Lancastrian experiment there 
was a marked thou^^h premature period of parhamentary ascend 
ancy due no doubt to the fact that the Lancastrian kings them 
selves reigned under a parliamentary title The Commons fre 
quently asserted and made good a claim that the king s council 
lors should be named in parliament although they were very far 
from asserting the modem principle of responsible government 

The Three Estates of the Realm — ^This check m the for 
tunes of parhament affords a fitting occasion for exaimnmg the 
composition of each of the three estates of the realm The 
archbishops and bishops had held an eminent position in the 
councils of Saxon and Norman kings and many priors and abbots 
were from time to time associated with them as lords spiritual 
until the suppression of the monasteries by Henry VIII They 
generally outnumbered their brethren the temporal peers who 
sat with them in the same assembly The king can create new 
bishoprics by Order m Council but his power to summon them 
to parliament is now limited by the Act of 18 78 which limits the 
number of Lords Spiritual to 26 

The lords temporal comprised several dignities Of these the 
baron though now the lowest in rank was the most ancient 
The title was familiar in Saxon times but it was not until after 
the Norman Conquest that it was invested with a distinct feudal 
dignity Next in antiquity was the earl whose official title was 
known to Danes and Saxons and who after the Conquest ob 
tamed a dignity equivalent to that of count in forei n States 
The highest dignity that of duke was not created until Edward 
III conferred it upon his son Edward the Black Prince The 
rank of marquess was first created by Richard II with prece 
dence after a duke It was m the reign of Henry VI that the 
rank of viscount was created to be placed between the earl and 
the baron Thus the peerage consisted of five dignities of duke 
marquess earl viscount and baron During the isth century the 
number of temporal peers summoned to parliament rarely ex 
ceeded 50 and no more than 29 received writs of summons to the 
first parliament of Henry VII There were only 59 at the death 
of Queen Ehzabeth At the accession of William III this number 
had been increased to about 150 The most important step in the 
development of the independence of the Lords is their successful 
assertion in the Earl of Bristol s case in the reign of Charles I 
that once the king had issued a wnt of summons to a subject to 
attend the House of Lords and it had been obeyed a hereditary 
right to the writ had been created and vested in his heirs The 
king s prerogative to create new peerages of the United Kingdom 
remains unlimited except as regards the limitation or definition 
of the mode of descent {See Peerage ) Since 1876 he has had 
the power to create hfe peerages (now seven) for Lords of Ap 
peal m Ordinary {qv) 

The Commons formed a more numerous body In the reign 
of Edward I there were about 275 members in that of Edward 
III 250 and m that of Henry VI 300 In the reign of Henry 
VIII parliament added 27 members for Wales and four for the 
county and city of Chester and in the reign of Charles II four 
for the county and city of Durham Between the reigns of 
Henry VIII and Charles II 130 members were also added by 
royal charter 

Patliament tinder the Tttdors — ^To resume the history of 
parhament at a later penod let us glance at the reign of Henry 
VIII Never had the power of the Crown been greater than 
when this king succeeded to the throne and never had a more 
imperious will been displayed by any king of England Parlrn 
ment was at his feet to do his bidtfing and the Reformation 
enormously increased his power He had become a pope to the 
bishops the old nobles who had resisted his will had perished 
in the field or on the scaffold the new nobles were fiis creatures 
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and he had the vast wealth of the church m his hands as largesses 
to his adherents Such was the dependence of parliament upon 
the Crown and its advisers during the Reformation period that m 
less than 30 years four vital changes were decreed in the national 
faith Each of the successive reigns inaugurated a new relicrion 

With the reign of Elizabeth commenced a new era in the life of 
parkament She had received the royal prero atives unimpaired 
and her hand was strong enough to wield them But m the long 
interval since Edward IV the entire framework of Enghsh society 
had been changed it was a new England that the queen was called 
upon to govern The coarse barons of feudal times had been 
succeeded by English country gentlemen beyond the influence of 
the court and identifled with all the interests and sympathies of 
their country neighbours From this class were chosen nearly all 
the knights of the shire and a considerable proportion of the mem 
bers for cities and borou hs They were generally distinguished 
by a manly independence and were prepared to uphold the rights 
and privileges of parliament and the interests of their constituents 
In the country the yeomen and farmers were far supenor to the 
cultivators of the soil m feudal times and the towns and seaports 
had become important centres of commerce and manufactures 

The parliaments of Ehzabeth though rarely summoned dis 
played an unaccustomed spirit They discussed the succession 
to the Crown the marnage of the queen and ecclesiastical abuses 
they upheld the privileges of the Commons and their right to 
advise the Crown upon all matters of State and they condemned 
the grant of monopolies The bold words of the Wentworths and 
Yeivertons were such as had not been heard before in parliament 
The conflicts between Elizabeth and the Commons marked the re ' 
vival of the independence of parhament and foreshadowed graver 
troubles at no distant period 

The Stttart Kings — ^James I with shortsighted pedantry 
provoked a succession of conflicts with the Commons in which 
abuses of prerogative were stoutly resisted and the rights and 
privileges of parhament resolutely asserted The remonstrance 
of 1610 and the protestation of 1621 would have taught a politic 
ruler that the Commons could no longer be trifled with but those 
lessons were lost upon James and upon his ill fated son 

The momentous struggles between Charles I and his parlia 
ments cannot be followed m this place The earlier parliaments 
of this reign fairly represented the earnest and temperate judgment 
of the country They were determined to obtain the redress of 
grievances and to restrain undue prerogatives but there was no 
taint of disloyalty to the Crown there were no dreams of revolu 
tion But the contest at length became embittered until there was 
no issue but the arbitrament of the sword The period of the Great 
Rebellion and the Commonwealth proved the supreme power of 
the Commons when supported by popular forces Everything gave 
way before them They raised victorious armies in the fleld they 
overthrew the church and the House of Lords and they brought 
the king himself to the scaffold 

It is to this time of fierce political passions that we trace the 
origin of pohtical agitation as an organized method of influencing 
the deliberations of parliament The whole country was then 
aroused by passionate exhortations from the pulpit and in the 
press No less than 30 000 political tracts and newspapers during 
this period have been preserved Petitions to parhament were 
multiplied m order to strengthen the hands of the popular leaders 
Clamorous meetings were held to stimulate or overawe parliament 
Such methods restrained after the Restoration have been revived 
in later times and now form part of the acknowledged system of 
parliamentary government 

Patliament After the Restoration —On the restoration of 
Charles II parhament was at once restored to its old constitu 
tion and its sittings were revived as if they had suffered no inter 
xuption No outward change had been effected by the late revo- 
lution but that a stronger spirit of resistance to abuses of pre 
rogative had been aroused was soon to be disclosed m the deposi 
tion of James II and the glorious revolution of 1688 At this 
time the full rights of parhament were exphcitly declared and 
securities taken for the maintenance of public hberties The end 
of the Stuart dynasty marked the final tnpmph of the principle of 
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parliamentary sovereignty Henceforth it is never again disputed 
that parliament may abolish the prerogatives and alter the com 
mon law (See Prerogative Common Law Privy Council ) 
The theory of a constitutional monarchy and a free parliament was 
estabhshed but after two revolutions it is curious to observe the 
indirect methods by which the Commons were henceforth kept m 
subjection to the Crown and the territorial aristocracy The 
representation had long become an illusion The knights of the 
shire were the nominees of nobles and great landowners the bor 
ough members were returned by the Crown by noble patrons or 
close corporations even the representation of cities with greater 
pretensions to independence was controlled by bribery Nor were 
rulers content with their control of the representation but after 
the Restoration the infamous system of bribing the members 
themselves became a recognized instrument of administration 
The country gentlemen were not less attached to the principles of 
rational liberty than their fathers and would have resisted further 
encroachments of prerogatives but they were satisfied with the 
Revolution settlement and the remedial laws of William III and 
no new issue had yet arisen to awaken opposition Accordingly 
they ranged themselves with one or other of the political parties 
into which parliament was now beginning to be divided and bore 
their part in the more measured strifes of the i8th century From 
the Revolution till the reign of George III the effective power of 
the State was wielded by the Crown the church and the territorial 
aristocracy but the influence of public opinion since the stirring 
events of the 17th century had greatly increased Both parties 
were constrained to defer to it and notwithstanding the flagrant 
defects m the representation parliament generally kept itself in 
accord with the general sentiments of the country 

On the union of Scotland in i /07 important changes were made 
in the constitution of parliament The House of Lords was rein 
forced by the addition of 16 peers representing the peerage of 
Scotland and elected every parhament and the Scottish peers 
as a body were admitted to ail the privileges of peerage except 
the right of sitting in parkament or upon the trial of peers No 
prerogative however was given to the Crown to create new 
I peerages after the union and while they are distinguished by 
I their antiquity their number is consequently decreasing To the 
I House of Commons were assigned 45 members representing the 
shires and burghs of Scotland 

Parliament Under George III — ^With the reign of George 
III there opened a new period in the history of parhament Agita 
tion in its various forms an active and aggressive press public 
meetings and political associations the free use of the right of 
petition and a turbulent spirit among the people seriously changed 
the relations of parliament to the country And the publication 
of debates which was fully established in 1771 at once increased 
the direct responsibility of parhament to the people and ultimately 
brought about other results to which we shall presently advert 

In this reign another important change was effected in the con 
stitution of parliament Upon the union with Ireland in 1801 four 
Irish bishops were added to the lords spiritual who sat by rota 
tion of sessions and represented the episcopal body of the Church 
of Ireland But those bishops were deprived of their seats in par 
liament m 1869 on the disestabhshment of the Church of Ireland 
Twenty eight representative peers elected for life by the peerage 
of Ireland were admitted to the House of Lords All the Irish 
peers were also entitled to the privilege of peerage In two par 
ticulars the Irish peerage was treated in a different manner from 
the peerage of Scotland The Crown was empowered to create a 
new Irish peerage whenever three Irish peerages m existence at the 
time of the Union have become extinct or when the number of 
Irish peers exclusive of those holding peerages of the Umted 
Kingdom has been reduced to 100 And further Irish peers were 
permitted to sit m the House of Commons for any place m Great 
Britain forfeiting however the privilege of peerage while sitting 
in the lower house 

At the same time 100 representatives of Ireland were added to 
the House of Commons This addition raised the number of mem 
bers to 658 Parhament now became the parhament of the United 
Kingdom In 1922 (see p 326) the prowioiSiS of the Act of Umon 
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as to the representation of Ireland m the Comnaons were save xn 
the case of Northern Ireland repealed and the term Umted 
Kingdom is now restricted to Great Britain and Northern Ire 
land 

Scliemes for Improving the Representation — By the umon 
of Scotland and Ireland the electoral abuses of those countries 
were combined with those of England Notwithstanding a defec 
tive representation howevei parhament generally sustained its 
position as fairly embodying the pohtical sentiments of its time 
Public opinion had been awakened and could not safely be ignored 
by any party in the State Under a narrow and corrupt electoral 
system the ablest men in the country found an entrance into the 
House of Commons and their rivalry and ambition ensured the 
acceptance of popular principles and the passing of many remedial 
measures As society expanded and new classes were called into 
existence the pressure of public opinion upon the leo^isiature was 
assuming a more decisive character The grave defects of the 
representation were notorious and some minor electoral abuses 
had been from time to time corrected But the fundamental evils 
— ^nomination boroughs limited rights of election the sale of seats 
in parhament the prevalence of bribery and the enormous ex 
pense of elections — though constantly exposed long held their 
ground against ail assailants All moderate proposals were re 
jected till the concurrence of a dissolution on the death of 
George IV vith the French Revolution in 1830 and an ill timed 
declaration of the duke of Welhngton that the representation was 
perfect and could not be improved suddenly precipitated the 
memorable crisis of parliamentary reform (See also Reform 
Movement ) 

The Reform Acts of 1832 — ^The result of the memorable 
struggle which ensued may be bnefly told By the Reform Acts 
of 183 the representation of the Umted Kingdom was recon 
structed In England 56 nomination boroughs returning iii 
members were disfranchised 30 boroughs were each deprived of 
one member and Weymouth and Meicombe Regis which had re 
turned four members were now reduced to two Means were 
thus found for the enfranchisement of populous places Twenty 
two large towns including metropolitan districts became entitled 
to return two members and 20 less considerable towns acquired 
the right of returning one member each The number of county 
membeis was increased from 94 to 159 the larger counties being 
divided for the purposes of representation 

The elective franchise was also placed upon a new basis In 
the boroughs a £10 household suffiage was substituted for the 
narrow and unequal franchises which had sprung up — ^the rights 
of freemen in corporate towns being alone respected In the 
counties copyholders and leaseholders for terms of years and 
tenants at will paying a rent of £50 a year were added to the 40s 
freeholders Reform Acts similar in chaiacter were passed to 
deal with the franchise and constituencies m Ireland and Scotland 
respectively The most decisive featuie of these Reform Acts 
was not so much the extension of the franchise as five sixths of 
the male adult population were still left without a vote the work 
mg classes being practically without a vote But what the Acts 
did do once and for all was to take the control of the con 
stituencies particularly by the disfranchisement of the rotten 
boroughs out of the hands of the peers who had hitherto bought 
or sold the right of nomination of candidates From henceforth 
the pohtical balance of power was shifted from the Lords to the 
Commons 

The legislature was now brought into closer relations with the 
people and became more sensitive to the pressure of popular 
forces The immediate elects of this new spirit were perceptible 
m the increased legislative activity of the reformed parhament 
ila vigorous grappling with old abuses and its preference of the 
public w^fare to the narrower interests of classes But signal as 
was the regeneration of parhament several eleaoral evilb still 
needed correction Strenuous efforts were made with indifferent 
to overcome bribery and corruption and proposals were 
^Mten ineffectually made to restrain the undue influence of land 
and employers of labour by the ballot iirijrovements were 
^ in the registraljon and polhng of electors^ and the property 


qualification of members was abohshed Complaints were also 
urged that the middle classes had been admitted to power while 
the working classes were excluded from the late scheme of en 
franchisement It was only with the enactment of the second 
Reform Act of 1867 that the working classes were admitted to 
the franchise m the borough by the introduction of what was 
known as household franchise t e inhabitant occupation with 
out any minimum restriction of annual value In 1884 this 
franchise qualification was extended to the counties thereby 
enabhng the agricultural labourer to exercise a vote Other im 
portant stages m reform were the Acts removing a property 
quahfication for election to the House (1858) and securing free 
dom of election by the secrecy of the ballot (1872) 

Prior to the reign of Charles I the condition of society had 
been such as naturally to subordinate the Commons to the Crown 
and the Lords After the Revolution of 16S8 society had so far 
advanced that under a free representation the Commons might 
have striven with both upon equal terms But as by far the 
greater part of the representation was in the hands of the king 
and the territorial nobles the large constitutional powers of the 
Commons were held safely in check After 18^2 when the repre 
sentation became a reality a corresponding authority was asserted 
by the Commons For several years indeed by reason of the 
weakness of the Liberal party the Lords were able successfully 
to resist the Commons upon many important occasions but it 
was soon acknowledged that they must yield whenever a decisive 
majonty of the Commons supported by public opinion insisted 
upon the passing of any measure however repugnant to the senti 
ments of the upper house And it became a political axiom that 
the Commons alone determined the fate of ministries 
Results of Reform Since 1832 — ^From a constitutional stand 
point it IS important to recognize the results of the successive 
Reform Acts on the working of parhament as regards the position 
of the executive on the one hand and the electorate on the other 
Before 1832 the functions of ministers were mainly admims 
trative and parhament was able to deal much as it pleased with 
I their rare legislative proposals without thereby depriving them of 
I office Moreover since before that date ministers were generally 
speaking in fact as well as m theory appointed by the king 
while the general confidence of the majority in the House of 
Commons followed the confidence not so much of the electorate 
as of the Crown that house was able on occasions to exerase an 
effective control over foreign policy Pitt after 17S4 was de 
feated several times on foreign and domestic issues yet his 
resignation was neither expected nor desired In 1788 when the 
regency of the prince of Wales appeared probable and again in 
1812 it was generally assumed that it would be in his power to 
dismiss his father s ministers and to maintain the Whigs in office 
without dissolving parliament This system while it gave to 
mimsters security of tenure left much effective freedom of action 
to the House of Commons But the Reform Act of 1832 intro 
duced a new order of things In 1835 the result of a general elec 
tion was for the first tune the direct cause of a change of mimstry 
and in 1841 a House of Commons was elected for the express pur 
pose of brmgmg a particular statesman into power The electorate 
voted for Sir Robert Peel and it would have been as impossible 
for the house then elected to deny him their support as it would 
be for the college of electors in the Umted States to exercise their 
private judgment in the selection of a president As time went on 
and the party system became more closely organized in the 
enlarged electorate the voting power throughout the country 
came to exercise an increasing influence The premier was now a 
party leader who derived his power in reahty neither from the 
Crown nor from parliament but from the electorate and to the 
electorate he could appeal if deserted by his parliamentary 
majonty Unless it was prepared to drive him from the office 
in which It was elected to support him that majonty would not 
venture to defeat or even seriously to modify, his legislative 
proposals or to pass any censure on h!& foreign policy for all such 
action would now be held to be equivalent to a vote of iu> 
ffdence From the passmg of the Reform Act of 1867 down to 
1900 (with a single exception due to the lowering of the frmchfe 
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and the redistribution of seats) the electorate voted alternately 
for the ri\ai party leaders and it was the function of the houses 
elected for that purpose to pass the measures and to endorse the 
general polic> with which those leaders were respectively identi 
fied The cabinet iqv) composed of colleagues selected by the 
prime minister had practically though indirectly become an 
executive committee actmg on behalf of the electorate that is to 
say the majority which returned their party to office and the 
House of Commons practically ceased to exercise control over 
ministers except in so far as a revolt m the party forming the 
majority could influence the prime minister or force him to resign 
or dissohe Meanwhile the virtual identificaton of the electorate 
with the nation b> the successive extensions of the franchise added 
immensely to its power the chief limitation being supplied by the 
Septennial Act The House of Lords whatever its nominal rights 
came henceforth in practice to exercise restriction rather on the 
House of Commons than on the will of the electorate for the 
acquiescence of the upper house in the decision of the electors 
when appealed to on a specific point of issue between the two 
houses was gradually accepted by its leaders as a constitutional 
convention 

The history of parhament as an institution centres m this 
later period round two points (A) the friction between Lords 
and Commons resulting in proposals for the remodelling of the 
upper house and (B) the changes in procedure within the House 
of Commons necessitated by new conditions of work and the 
desire to make it a more busmess like assembly 

A House of Lords Question — ^The parliament which met at 
Westminster in Aug 1892 was more democratic in its tendencies 
than any of its predecessors At the begmmng of the session of 
1893 in the course of which the Home Rule Bill was passed by 
the House of Commons Government bills were introduced for 
quinquennial parliaments for the amendment of registration and 
for the limitation of each elector to a single vote But the re 
jection of the Home Rule Bill by the House of Lords with the 
apparent acquiescence of the country combined with the retire 
ment of Gladstone to weaken the influence of this House of Com 
mons and small importance was attached to its abstract resoiu 
tions In the ensuing session of 1894 an amendment to the 
Address condemmng the hereditary pnnciple was moved by 
Labouchere and carried by 147 to 145 The Government how 
ever holding that this was not the way in which a great question 
should be raised withdrew the Address and earned another 
without the insertion In his last pubhc utterance Gladstone 
directed the attention of his party to the reform of the House of 
Lords and Lord Rosebery endeavoured to concentrate on such 
a policy the energies of his supporters at the general election 
But the result of the dissolution of 1895 showing as it did that 
on the chief pohtical issue of the day the electorate had agreed 
with the House of Lords and had disagreed with the House of 
Commons greatly strengthened the upper house and after that 
date the subject was but little discussed until the Liberal party 
again came into power ten years later The House of Lords 
claimed the nght to resist changes made by the House of Com 
mons until the will of the people had been definitely declared and 
its defenders contended that its ultimate dependence on the 
electorate now generally acknowledged rendered the freedom 
from ministerial control secured to it by its constitution a national 
safeguard 

In 1907 under the Radical Government of Sir H Campbell 
Bannerman (qv) the conflict between the Commons and the 
Lords again became more acute And the prime minister in May 
obtained a large majority m the lower house for a resolution on 
which a bill was to be founded involving a complicated method 
of overriding the will of the Lords when the Commons had three 
times passed a bill But no further immediate step was taken 
In 1908 a strong committee of the House of Lords with Lord 
Rosebery as chairman whiyjh had been appointed m consequence 
of the introduction by Lord Newton of a bill for reforming the 
constitution of the upper bouse presented an interesting report 
m fayour of largely rwtnoting te hereditary element and adopt 
mg* a method of aeleetiom , 
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So the question stood when m 1909 matters came to a head 
through the introduction of Lloyd George s budget It had always 
been accepted as the constitutional right of the House of Lords 
to reject a financial measure sent up by the Commons but not to 
amend it but the rejection of the budget (which was in point 
of form referred to the judgment of the electorate) now precipi 
tated a struggle with the Liberal party who had persistently de 
med any right on the part of the upper house to force a dissolu 
tion The Liberal leaders contended that even if constitutional 
the claim of the House of Lords to reject a budget was practically 
obsolete and having been revived must now be formally 
abolished and they went to the country for a mandate to carry 
their view into law The elections of Jan 1910 gave an unsatis 
factory answer since the two principal parties the Liberals and 
the Unionists returned practically equal but the Liberal Govern 
ment had also on their side the Irish Nationalist and the Labour 
parties which gave them a majority m the House of Commons 
if they could concentrate the combined forces on the House of 
Lords question This Asquith contrived to do and having mtro 
duced and earned through the House of Commons a series of 
resolutions defimng his proposals he had also tabled a bill which 
was to be sent up to the House of Lords when the death of the 
king suddenly interrupted the course of the constitutional conflict 
and gave a breathing space for both sides to consider the possi 
bihty of coming to terms In June Asquith took the initiative m 
invitmg the leaders of the Opposition to a conference with closed 
doors and a series of meetings between four representatives of 
each side were begun The Government were represented by As 
quith Lloyd George Birrell and Lord Crewe The Unionists were 
represented by Balfour Lord Lansdowne Austen Chamberlain 
and Lord Cawdor 

The situation on the Radical side at this juncture may be best 
understood by reference to the resolutions passed m the House 
of Commons and the text of a Parliament Bill of which As 
quith had given notice The text alike of the resolutions and of 
the Parhament Bill virtually disestablishing the House of Lords 
as a CO equal and independent estate of the realm in legislation 
was almost identical with the subsequent Parliament Act of 1911 
(see p 324) and as such it received a kind of mandate at the 
General Election of Dec 1910 

Meanwhile m the House of Lords Lord Rosebery had earned 
three resolutions declaring certain principles for the reform of 
the second chamber which were assented to by the Unionist 
leaders the pohey opposed to that of the Government thus became 
that of willingness for reform of the constitution of the Upper 
Chamber but not for abolition of its powers 

During the summer and autumn the pnvate meetings between 
the eight leaders were continued until 20 had been held But on 
Nov 10 Asquith issued a brief statement that the conference on 
the constitutional question had come to an end without arrivmg 
at an agreement Within a few days he announced that another 
appeal would at once be made to the electorate The Parliament 
Bill was humedly mtroduced into the House of Lords with a 
statement by Lord Crewe that no amendments would be ac 
cepted The dissolution was fixed fox Nov 28 Time was short 
for any declaration of pohey by the Unionist peers but it was 
given shape at once first by the adoption of a further resolution 
moved by Lord Rosebery for the remodelling of the Upper 
House and secondly by Lord Lansdowne s shelving the Parhament 
Bill by couplmg the adjournment of the debate on it with the 
adoption of resolutions providing for the settlement of differences 
between a reconstituted Upper House and the House of Commons 
These resolutions still possess something more than historical 
importance in view of the revival m 1927 by the Conservative 
Party of plans for the reform of the House of Lords 

Lord Rosebery s additional resolution provided that in future 
the House of Lords shall consist of lords of parhament (a) 
chosen by the whole body of hereditary peers from among thqm 
selves and by nomination by the Crown (6) sitting by virtue of 
offices and of qualifications held by tbem (c) chosen from out 
stde The Lansdowne resolutions provided m effect that when 
the Hofise of Lords had been reconst^ute<liand reduced m num 
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bers in accordance with Lord Rosebery s plan (i) any differ 
ences arising between the two bouses with regard to a bill other 
than a money bill in two successive sessions and within an inter 
vai of not less than one year should be settled if not adjustable 
otherwise m a joint sitting composed of members of both houses 
except in the case of a matter which is of great gravity and has 
not been adequately submitted to the judgment of the people 
which should then be submitted for decision to the electors by 
Referendum ( ) and as to money bills the Lords were prepared 
to forgo their constitutional right of rejection or amendment if 
effectual provision were made against tackin the decision 
whether other than financial matters were dealt with m the bill 
resting with a joint committee of both Houses with the Speaker 
of the House of Commons as chairman having a casting vote only 

The general election took place in December and resulted 
practically m no change from the previous situation Asquith 
retained an apparent majority of 126 for the mimstenal pohcy 
resting as it did on the determination of the Irish Nationalists to 
pave the way for Home Rule by destroying the veto of the House 
of Lords 

B Hotise of Commons Internal Reforms — W e have already 
sketched the mam hnes of Enghsh parliamentary procedure 
Until the forms of the House of Commons were openly utihzed 
to delay the progress of Government business by what became 
known as obstruction the changes made in the years following 
183 were comparatively insignificant They consisted in (i) 
the discontinuance of superfluous forms questions and amend 
ments (2) restnctions of debates upon questions of form (3) 
improved arrangements for the distribution of business (4) the 
delegation of some of the minor functions of the house to com 
mittees and officers of the house and (5) increased pubhcity m 
the proceedings of the house But with the entry of Parnell and 
his Irish Nationahst followers into parliament (1875-80) a new 
era began m the history of the House of Commons Their tactics 
were to oppose all business of whatever kind and at all hours 

It was not until Feb 1880 that the house so far overcame its 
reluctance to restnct hberty of discussion as to pass in its earliest 
form the rule dealing with order in debate It provided that 
whenever a member was named by the Speaker or chairman as 
disiegardmg the authority of the chair or abusing the rules of 
the house by persistently and wilfully obstructing the rules of the 
house a motion might be made to be decided without amend 
ment or debate for his suspension from the service of the house 
during the remainder of the sitting and that if the same member 
should be suspended three times in one session his suspension on 
the third occasion should continue for a week and until a motion 
had been made upon which it should be decided at one sitting by 
the house whether the suspension should then cease or not The 
general election which took place two months later restored 
Gladstone to power and to the leadership of the house Parnell 
returned to parliament with a more numerous following and re 
sumed his former tactics In Jan 1881 the Protection of Persons 
and Property (Ireland) Bill was introduced For 22 hours Par 
neil fought the motion giving precedence to the bill and for 
four sittings its introduction The fourth sitting lasted 41 hours 
Then Mr Speaker Brand intervened and declined to call on any 
other member who might rise to address the house because re 
peated dilatory motions had been supported by small minorities 
m opposition to the general sense of the house He added A 
crisis has thus arisen which demands the prompt interposition of 
the chair and of the house The usual rules have proved powerless 
to ensure orderly and effective debate An important measure 
recommended by Her Majesty nearly a month since and declared 
to be urgent m the interests of the State by a decisive majonty 
IS being arrested by the action of an inconsiderable minority the 
members of which have resorted to those modes of obstruction 
which have been recognized by the house as a parliamentary 
offence The dignity the credit and the authority of this house 
ate seriously threatened and it is necessary they should be vindi 
cated Future measures for ensuring orderly debate I must 
leave to the judgment of the house But the house must either 
more effectud coitfrol over its debates or entrust greater 


powers to the chair The Speaker then put the question which 
was earned by an overwhelming majonty Then followed the 
decisive struggle Gladstone gave notice for the next day (Feb 3) 
of an urgency rule which ordered That if the house shall re 
solve by a majority of three to one that the State of public busi 
ness IS urgent the whole power of the house to make rules shall 
be and remain with the Speaker until he shall declare that the 
state of pubhc business is no longer urgent On the next day a 
scene of great disorder ended m the suspension of the Nationalist 
members at first singly and afterwards m groups The urgency 
rule was then passed without further difiiculty and the house pro 
ceeded to resolve That the state of public business is urgent 
The Speaker laid upon the table rules of sufficient stringency and 
while they remained in force progress m public business was pos 
sible During this session the Speaker had to intervene on points 
of order 935 times and the chairman of committees 939 times 
so that allowing only five minutes on each occasion the wranghng 
between the chair and members occupied 150 hours 
The Closure — The events of the session of 1881 and the 
direct appeal of the Speaker to the house proved the necessity of 
changes m the rules of procedure more drastic than had hitherto 
been proposed Accordingly in the first week of the session of 
1882 Gladstone laid his proposals on the table and m moving 
the first resolution on Feb 20 he reviewed m an eloquent speech 
the history of the standing orders It was his opinion on eneral 
grounds that the house should settle its own procedure but he 
showed that the numerous committees which since 183 had sat 
on the subject had failed for the most part to carry their recom 
mendations mto effect from the lack of the requisite propelling 
power and he expressed his regret that the concentration of this 
power in the hands of the Government had rendered it necessary 
that they should undertake a task not properly theirs He de 
fined obstruction as the disposition either of the minority of 
the house or of individuals to resist the prevaihng will of the 
house otherwise than by argument and reached the conclusion 
that the only remedy for a state of things by which the dignity 
and efficiency of the house were alike compromised was the 
adoption in a carefully guarded form of the process known on 
the Continent as the cloture The power to close debate had 
been of necessity assumed by almost all the European and Amen 
can assemblies the conduct of whose members was shaped by no 
traditional considerations and the entry into parliament of a 
body of men to whom the traditions of the house were as nothing 
made it necessary for the House of Commons to follow this ex 
ample He proposed therefore that when it appeared to the 
Speaker or to the chairman of committees during any debate to 
be the evident sense of the house or of the committee that the 
question be now put he might so inform the house and that 
thereupon on a motion being made That the question be now 
put the question under discussion should be forthwith put from 
the chair and decided in the affirmative if supported by more 
than 00 members or when less than 40 members had voted 
against it by more than 100 members This resolution was ve 
hemently contested by the opposition who denounced it as an 
unprecedented interference with the hberty of debate but was 
eventually earned in the autumn session of the same year after 
a discussion extending over 19 sittings 
On Nov 20 the standing order of Feb 28 1880 providing 
for the suspension of members who persistently and wilfully ob 
structed the business of the house or disregarded the authority 
of the chair was amended by the increase of the penalty to sus 
pension on the first occasion for one week on the second occa 
Sion for a fortnight and on the third or any subsequent occasion 
for a month The other rules framed with a view to freeing the 
wheels of the parliamentary machine and for the most part iden 
tical with the re^'ulations adopted by Mr Speaker Brand under 
the urgency resolution of 1881 were carried m the course of the 
autumn session and became standing orders on Nov 27 
Gladstone s closure rule verified neither the hopes of its sup 
porters nor the fears of its opponents It was not put mto op 
eration until Feb 20 1885 when the Speakers jjeclaratipn of 
the evident sense of the-house was ratified by a majority of 207— 
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a margin of but seven votes over the necessary quorum It was 
clear that no Speaker was likely to run the risk of a rebuf by 
again assuming the initiative unless in the face of extreme 
urgency and m fact the rule was enforced twice only durmg 
the five years of its existence 

In 1 88 7 the Conservative Government before the introduction 
of a new Crimes Act for Ireland gave efficiency to the rule by 
an important amendment They proposed that any member dur 
ing a debate mi^ht claim to move That the question be now 
put and that with the consent of the chair this question should 
be put forthwith and decided without amendment or debate 
Thus the tmtiati e was transferred from the Speaker to the house 
Gladstone objected strongly to this alteration chiefly on the 
ground that it \\ould throw an unfair burden of responsibility 
upon the Speaker who would now have to decide on a question 
of opinion whereas under the old rule he was only called upon 
to determine a question of evident fact The alternative most 
generally advocated by the opposition was the automatic closure 
by a bare majonty at the end of each sitting an arrangement by 
which the chair would be relieved from an invidious responsibility 
but it was pointed out that under such a system the length of 
debates would not vary with the importance of the questions de 
bated After 14 sittings the closure rule was passed on March 18 
and made a standing order 

In the next session on Feb 28 1888 the rule was yet further 
strengthened by the reduction of the majonty necessary for its 
enforcement from 00 to 100 the closure rule remaining as 
follows That after a question has been proposed a member 
rising m his place may claim to move That the question be now 
put and unless it shall appear to the chair that such motion 
IS an abuse of the rules of the house or an infringement of the 
rights of the minority the question That the question be now 
put shall be put forthwith and decided without amendment or 
debate 

When the motion That the question be now put has been 
earned and the question consequent thereon has been decided 
any further motion may be made (the assent of the chair as afore 
said not having been withheld) which may be requisite to bring 
to a decision any question already proposed from the chair and 
also if a clause be then under consideration a motion may be 
made (the assent of the chair as aforesaid not having been with 
held) That the question That certain words of the clause de 
fined m the motion stand part of the clause or That the clause 
stand part of or be added to the bill be now put Such motions 
shall be put forthwith and decided without amendment or debate 

That questions for the closure of debate shall be decided in 
the affirmative if when a division be taken it appears by the 
numbers declared from the chair that not less than 100 members 
voted m the majority m support of the motion 

The Gtiillotme — ^The closure ongmally brought into being 
to defeat the tactics of obstruction m special emergencies thus 
became a part of parliamentary routine And the principle being 
once accepted its operation was soon extended It can now be 
put into operation not only m committee of the whole house but 
m any of the grand standing committees Furthermore the 
practice of retarding the progress of Government measures by 
amendments moved to every hne adopted by both the great 
political parties when in opposition led to the use of what be 
came known as the guillotine for forcing through parhament 
important bills most of the clauses in. which were thus undis 
cussed The guillotine means that the house decides how much 
time shall be devoted to certain stages of a measure definite dates 
being laid down at which the closure shall be enforced and divi 
Sion taken On June 17 1887 after prolonged debates on the 
Cnmes Bill m committee clause 6 only having been reached the 
remaining 14 clauses were put without discussion and the bill 
was reported in accordance with previous notice This was the 
first use of the guiliotm^ but the precedent was followed by 
Gladstone in 1893 when many of the clauses of the Home Rule 
Bill were earned through committee and on report by the same 
machinery To the Conservatives must be imputed the mven 
tion of this method of legi§fatian to Mieir opponents the use 
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of it for attempting to carry a great constitutional innovation 
to winch the majority of English and Scottish representatives 
were opposed and subsequently its extension and development 
(1906-09) as a regular part of the legislative machinery 
Supply Rule — The principle of closure has been extended 
even to the debates on supply The old rule that the redress of 
grievances should precede the granting of money dating from a 
time when the minister of the Crown was so far from command 
mg the confidence of the majority in the House of Commons that 
he was the chief object of their attacks nevertheless continued 
to govern the proceedings of the house m relation to supply with 
out much resultant inconvenience until the period when the new 
methods adopted by the Insh Nationalist party created a new 
situation Until 18/ it contmued to b§ possible to discuss any 
subject h} an amendment to the motion for going into supply 
In that year a resolution was passed limiting the amendments to 
matters relevant to the class of estimates about to be considered 
and these relevant amendments were further restricted to the first 
day on which it was proposed to go into comimttee This reso 
lution was contmued m 1873 but was allowed to drop m 1874 
It was revived in a modified form in 1876 but was again allowed 
to drop in 1877 In 1879 on the recommendation of the North 
cote committee it was provided m a sessional order that whenever 
the committees of supply or of ways and means stood as the first 
order on a Monday the Speaker should leave the chair without 
question put except on first going mto committee on the army 
navy and civil service estimates respectively In 1882 Thursday 
was added to Monday for the purposes of the order and some 
further exceptions having been made to the opera ion of the 
rule it became a standing order The conditions however under 
which the estimates were voted remained unsatisfactory The 
most useful function of the opposition is the exposure of abuses 
in the various departments of admimstration and this can best 
be performed upon the estimates But ministers occupied with 
their legislative proposals were irresistibly tempted to postpone 
the consideration of the estimates until the last weeks of the 
session when they were burned through thm houses the members 
of which were impatient to be gone To meet this abuse and 
to distribute the time with some regard to the comparative im 
portance of the subjects discussed Balfour in 1896 proposed and 
earned a sessional order for the closure of supply a maximum 
of 23 days being given to its consideration of which the last three 
alone might be taken after Aug 5 On the last but one of the 
allotted days at 10 0 clock the chairman was to put the outstand 
ing votes and on the last day the Speaker was to put the remain 
mg questions necessary to complete the reports of supply In 
1901 Balfour so altered the resolution that the question was put 
not with respect to each vote but to each class of votes in the 
Cm! Service estimates and to the total amounts of the out 
standmg votes in the army navy and revenue estimates 
Other Changes in Methods — ^It is only possible here to refer 
bnefly to some other changes in the procedure of the house 
which altered m vanous respects its character as a business like 
assembly The chief of these is as regards the hours On Mon 
days Tuesdays Wednesdays and Thursdays the house meets at 
245 PM questions beginning at 3 and ending (apart from 
urgency) at 345 and opposed business ends at ii On Fridays 
j the house meets at 12 noon and opposed busmess is suspended 
I at 5 p M this as the only day when Government business has not 
precedence and private members bills have the first call though 
at 8 IS p M on Tuesdays and Wednesdays up to Easter and on 
Wednesdays up to Whitsuntide the busmess is interrupted in order 
that private members motions may be taken These arrange 
ments which only date from 1906 represent a considerable 
change from the old days before 1879 when the standmg order 
was formed that no opposed busmess with certain exceptions 
should be taken after 12 30 am or 1888 when the closing hour 
was fixed at midnight In fact the hours of the house have be 
come generally earlier Another important change has been made 
as regards motions for the adjournment of the house which used 
to afford an opportunity to the private members at any time to 
discuss matters of urgent importance • 
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Since 1902 no motion for the adjournment of the house can be 
made until all questions have been disposed of and then if 
40 members support it the debate takes place at 8 15 p m This 
alteration has much modified the character of the debates on such 
motions which used to be taken when feehngs were hot whereas 
now there is time for reflection In other respects the most 
noticeable thing m the recent evolution of the House of Com 
mons has been its steady loss of power as an assembly in face 
of the control of the Government and party leaders In former 
times the private members had far larger opportunities for in 
troducing and carrying bills which now have no chance unless 
the Government affords facilities and the great function of 
debating supply has largely been restricted by the closure 
under which millions ot money are voted without debate The 
house IS still ruled by technical rules of procedure which are 
m the mam dilatory and obstructive and hamper the expression 
of views which are distasteful to the Whips or to the Govern 
ment who can by them arrange the business so as to suit their 
convenience The most striking feature in procedural develop 
ment m recent years is the almost complete appropriation to 
Government business of parliamentary time As an independ 
ent source of legislation the private member has in consequence 
virtually disappeared and unless the Government choose to 
adopt as their own a bill introduced by him it has no chance 
of finding its way on to the statute book (H C X ) 

PARLIAMENT SINCE 1910 

The General Election of 1910 was fought on the issue already 
placed before the Commons m a senes of Resolutions which were 
moved by the Pnme Mimster during the summer of that year 
of the legislative supremacy of the Commons over the Lords The 
success of the Government at the polls decided the fate of the 
Upper House the more decisively as it eventually became known 
that the Pnme Minister had on asking for a dissolution obtained 
a contingent pledge from the Ring that he would in the event 
of his being returned to power at the General Election be au 
thonzed to exercise the prerogative m the event of the Lords 
rejecting the Parliament Bill which embodied the Govern 
ment proposals In other words the House of Lords were faced 
with the same coercion as that which confronted them in their 
opposition to the Reform Bill in 1832 namely an announce 
ment duly made by Lord Morley m the debate on the Bill 
m the Lords that if it were rejected the Pnme Minister 
would advise His Majesty to create such a number of new 
peers as would ensure its acceptance Faced with this tre 
mendous exercise of the prerogative the Lords gave way and 
a constitutional revolution of the first magnitude was effected 
The provisions of the Act may be summarized briefly as pro 
vidmg (x) that the House of Lords should have no power 
either to reject or amend a money bill a term defined as 
meaning any bill which in the opinion of the Speaker con 
tuns only provisions deahng with the imposition repeal 
alteration or regulation of taxation and the provision of pub 
lie monty supply appropriation and regulation of public 
money (2) that any public bill (private bills are excluded) 
passed by the Commons m three successive sessions whether 
with or without the intervention of a General Election should 
if rejected by the House of Lords m each successive ses 
mm^ on its third rejection be presented to Hxs Majesty for 
hiS assent provided that a minimum period of 2 years had 
elapsed since the date of the second reading in the Commons 
m the first session These were the mam provisions of the 
Act and as they have been controverted ever since and as the 
Conservative party is at the present moment committed to 
mrm amendment of the first of them they will call for careful 
wmmation m a moment Other provisions of the Act can be 
pnahardy disposed of The maximum life of Parliament is 
from seven years to five the statute thus involving a 
repeal of the Septennial Act This provision of course may be 
by Parliament itself as it is inherent in the ppnaple 
ff sovereignty that what one Parliament has 

ais^hor I^rbament can mdo and during the war wh^ 


conditions made a dissolution extremely undesirable Parliament 
passed one Act after another extending its own duration with 
the result that the Parliament elected in December 1910 was 
not dissolved for eight years These Acts prolongm*^ the life 
of Parliament beyond five years required and received tbe 
consent of the Lords for the Parliament Act itself preserves 
their absolute veto m the one and only the one case of bills 
to extend the life of Parliament It also provides that nothing 
m the statute is to dimimsh or qualify the existing rights and 
privileges of the House of Commons The object of this 
clause IS to preserve the claims of the Commons to dispute the 
right of the Lords to amend a money clause m an ordinary 
bill a claim which has always been an object of dispute be 
tween the two Houses and winch is left unsettled by the Parha 
ment Act The statute also provides necessarily that a bill 
to take advantage of the automatic machinery of the statute 
when successively rejected must be the same bill — a pro 
vision which has a constricting effect on the power of the 
Government to amend the Bill after the first session m which it 
has passed the House of Commons No amendments can be 
made therein without the consent of the House of Lords itself 
It remains to consider more closely the two chief provisions 
of the Act It should be observed in the first place that the 
Bill was avowedly an emergency measure designed to secure 
the immediate passage into law of the legislative programme m 
particular the Home Rule Bill and the Welsh Church Bill of 
the Liberal Government which introduced it and secured its 
enactment The preamble of the Parliament Act itself recites 
that whereas it is intended to substitute for the House ot 
Lords as it at present exists a second chamber constituted on 
a popular instead of a hereditary basis but such substitution 
cannot be immediately brought into operation This pledge 
or condition subsequent has never been redeemed and during 
the 18 years that have elapsed a whole senes of proposals have 
been put forward in the Lords for the reform of the Upper 
House Moreover in August 1917 namely during the party 
truce imposed by the war which found expression m the estab 
hshment of the Coalition Government a conference lepre 
sentative of all parties was instituted under the presidency of 
Lord Bryce by the Pnme Mimster to report not only on the 
composition and legislative power to be exercised by a re 
foimed second chamber but on the best mode of adjusting 
differences between the two Houses of Parliament These 
terms of reference necessarily involved a reconsideration of the 
Parhament Act itself and in a Report (Cd 9038 of 19x8) which 
constitutes far and away the most valuable contribution to this 
vexed subject Lord Bryce s Committee did definitely recom 
mend some amendment of the provisions of the statute which 
relate to Money Bills and at the same time proposed to 
substitute a system of joint conferences m place of the suspensory 
veto of the Lords over public bills other than money bills Such 
I a considerable restoration of the powers of the Upper House 
i was only possible on the assumption that it become a repre 
I sentative body m the popular sense and for this the Bryce 
I scheme provided by substituting for the peerage qualification 
an elective element amounting to no less than three fourths of 
the House to be elected by the House of Commons while even 
in the election by a Joint Standing Committee of both Houses 
: of the remaining one quarter the peers selected by the Joint 
Committee were ultimately to be reduced to thirty The scheme 
failed of acceptance and the most recent proposals put forward 
by Lord Cave on behalf of the Government in 1927 abandoned 
ail idea of transforming the Upper House into a predominantly 
representative Chamber and are confined with the exception of 
some provision for a small number of Crown nominees for a 
term of years to the adoption of the pnnciple of representative 
peers already domesticated in our Constitution in the case of 
Scottish and Insh peerages— in other words the new chamber was 
to consist of a fixed number of peers elected by their fellow peers 
The basis of tbe constitution of the House of Lords bwig 
left much where it was— namely the peerage ouahficatwn-*-’ 
these proposals did not suggest any such far reaching revision of 
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the Parliament Act as that contained m the Bryce scheme but 
directed to the interposition of some 'very necessary safe 
guards against the abuse of the Parliament Act Indeed Lord 
Lansdowne had already declared himself m 19 5 as wholly 
opposed to any attempt to repeal the Parliament Act itself The 
Government proposals of 19 7 were and are theiefore confined 
to two propositions one of winch is that no legislative proposals 
for further curtailing such powers s g the suspensory veto as 
are conceaed to the House of Lords by the Parliament Act should 
be forced into law by the machiner> of the Parhament Act itself 
but should require the assent of the House of Lords The effect 
of this proposal ’^hich is reasonable enough would be to prevent 
an extremist majority m the House of Commons extinguishing by 
a bill to that effect the House of Lords altogether as an estate 
of the realm by forcing such a bill on to the statute book in the 
three successive sessions provided for m the case of ordinary 
legislation under the Parliament Act The other proposition gave 
expression to the growing misgivings as to the possible misuse of 
the enormous powers conferred on the Speaker under the statute 
By the terms of it he is made the sole judge whether a bill is a 
money bill or not and his certificate is not to be questioned m 
any court of law Now the power to tax is or may be in the 
words of Chief Justice Marshall the power to destroy and a 
Socialist party could easily enou h confiscate altogether by a 
100% estate dut> the capital of all deceased persons altogether 
or equally by a 100% income tax duty on ail incomes over a 
certain figuie introduce a considerable measure of Sociahsm in \ 
our time Such measures might be introduced as money bills 
in form although their real object was not to raise revenue but to 
nationalize piivate capital without compensation The rise of 
the Labour Party since the Parhament Act was enacted and its 
avowedly Socialistic aims had thus invested the Parhament Act 
with new significance and Socialist pubhcists as also the Trade 
Union Council at the General Election of 1924 have made no 
secret of the fact that they regard the office of the Speaker and 
his ommpotent function of certif>ing under a Parliament Act 
any bill he pleases as a money bill and of thereby securing its im 
mediate passage into law as a key position to be captured if 
and when the party finds itself m a majority In other countries 
notably in Australia and the United States the legislature has de 
liberateiy sought to pass industrial legislation in the form of a 
money bill by imposing a penal tax on all manufacturers who do 
not comply with its provisions In those countries a check is 
imposed on such abuse of leo-islative powers by the fact that they 
have a federal and written constitution with the resulting 
power of the courts to declare such legislation ultra mres No such 
check exists in this country which might thus under the Parha 
ment Act find itself exposed to almost instantaneous legislation 
the motive of which nominally fiscal was in reality the revolution 
of the economic constitution of society Hence the proposal of 
Lord Cave following mainly the suggestion of the Bryce Com 
mittee that this absolute power should be taken out of the hands 
of the Speaker and vested m a Joint Standing Committee of both 
Houses which in certifying a bill as a money bill shall have 
regard not only to the form but to the substance and effect of 
the Bill {Eansard Lords Debates vol 67 No 42 p 779) 
Up to the present moment political exigencies have not operated 
to put the Parhament Act in practice except on two occasions 
Only two measures the Home Rule Bill and the Welsh Church 
Disestablishment Bill have been forced through under its opera 
tion In both cases their actual enforcement was suspended by a 
special statute during the war while the rebellion in Ireland 
made an end of the Home Rule Act altogether Moreover the 
Speaker hitherto a member of one or other of the constitutional 
parties m the House has exercised his despotic power of certifi 
cation of money bills quite impartially and m complete inde 
pendence of political considerations He has always refused to 
lend any assistance to t^e Government party by declining to 
intimate beforehand what his ultimate opinion of the character 
of their bills would be (41 Sammd Commons Debates 5 p 
266 7J) and his deasions afford little or no gtnde in the way Of 
precedent He has ruled that a bill originating in a Cmmittee* of 
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the whole House on the recommendation of the Crown is not 
necessarily a money bill while on one occasion he has ruled that 
a bill not so onginatmg is A return issued to the House of 
Commons in 1927 showed that no less than eight finance bills 
had been refused his certificate although needless to say the 
House of Lords did not having regard to the general character of 
these bills avail itself of its powers to reject or amend them 
The potentiahties of the Parliament Act as an instrument m the 
hands of a Government determined to secure revolution by con 
stitutional methods m a single session of Parliament will only 
become apparent if and when a Socialist Government is not only 
in office but m power 

It had always been the practice of the Revenue authorities to 
collect annual taxes e g customs duties and the income tax 
from the moment the Budget resolutions were passed in Com 
mittee of Ways and Means without waiting for the enactment 
of the Finance Bill which gave those resolutions retrospective 
sanction — the mterval between the resolutions passed m April 
and the Finance Act being usually about four months In the 
famous case of Bowles v the Bank of England [1910] i Ch 57 
the plaintiff ob tamed a declaration and injunction restraining the 
Bank from deducting income tax from his dividends in the interval 
m question In order to prevent vexatious litigation of this kind 
and to give what had become until that case an unchallenged 
custom the force of law the Act of 1913 known as the Provisional 
Collection of Taxes Act was passed giving temporary statutory 
authority to the collection of any taxes voted under the Resolu 
tions The Act is chiefiy important for the very stringent condi 
tions it imposes on the necessity of the consent of the Flouse to 
the Ways and Means Resolutions being given within a very 
narrow hmit of time (10) days and being embodied in a second 
reading of the resulting bill (20 days after the consent to the 
resolution) Furthermore it hmits the statutory force of the 
resolution to 4 months and pro'vides that the resolution shall m 
any case cease to have effect immediately if Parliament is pro 
rogued or dissolved 

The only other developments of note as regards legislative pro 
cedure during the last 18 years are some slight changes in the 
Standing Orders in the allocation of Parhamentary time to pri 
vate members and the establishment of an Estimates Com 
mittee Neither has done much if anything to dimmish the 
growing ascendancy of the Cabinet over Parhament an ascend 
ancy which the late Sir William Anson regarded as finally con 
summated by the Parliament Act by which in hxs view legis 
lative sovereignty may be said to have passed to the Cabinet 
But even more decisive in this direction than the Parliament 
Act was the grant by His Majesty of the exercise of the preroga 
live of dissolution in 1924 to a Pnme Minister Ramsay 
MacDonald who was actually in a minority in the Commons 
I Earlier in January of the same year Asquith had questioned 
I the tight of a Prime Mimster so situated to obtain a dissolution 
but constiiutionai precedent notably Lord Aberdeen s advisory 
opimon to Queen Victona of May 15 1858 was against As 
quith s view and the grant of the dissolution of 1924 may be said 
definitely to establish the existence in the hands of the Pnme 
Mimster of this coerave power over the Commons Asquith 
himself had gone a long way in the direction of the assump- 
tion of this prerogative by the Pnme Minister when on November 
iSth 1910 he not only advised His Majesty to dissolve Parha 
ment but accompanied his advice with a request which was 
granted that the King should pledge himself beforehand to exer 
else the prerogative of creation of a sufficient number of peers 
to carry the Parhament Bill into law in the event of the Liberal 
party bemg returned to power (Eamard Commons Debates 
Aug 7 igxi ) The institution of the Estimates Committee in 1922 
was due to the growing restiveness of manhers at the inadequate 
time (20 days) available in supply for the discussion of thei vast 
and growing expenditure now submitted to the House by the 
Gwemment But the concessiom was jealously hmit<id by 
terms of reference to the Committee^ as approved by the Goverp 
, »aat, which were ^to xepeut on what economies if any 
' mtmt m$h the pohey iiaphed m the may be effected 
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herein The establishment of the Committee has in fact 
effected little change The exclusion of questions of policy ex 
eludes everything except details and m a debate of Aug i 19 2 
on the Estimates Committee s Report one of its members pointed 
out Its futility in the words the pity is that the reports are 
presented after supply is concluded so that their interest is of 
quite a post mortem character Even the Pubhc Accounts Com 
mittee useful though it is as an independent examination by the 
Commons of expenditure as distinct from estimates is re 
stricted in its activities by the fact that it has no right to go 
into questions of pohey {Hansard Commons Debates vol 
15 p 888) 

A remarkable development m the direction of democracy 
was effected by the institution of Payment of Members It had 
been the honourable distinction of the House of Commons almost 
alone among the legislatures of the modern world that its mem 
bars gave their services voluntarily in the representation of their 
constituents although it had at one time been the practice long 
fallen into disuse for the boroughs to pay their members In 
1911 the Liberal Government of the day introduced not in the 
form of a special statute but by a vote on the Estimates an 
appropriation of £400 to be paid to each member of the House 
and their vote has ever since been a standing feature of the 
annual Appropriation Bill Thereby it is made a charge not on 
the constituency as in the case of the boroughs m early times 
but on the national Exchequer No conditions as to attendance 
at the House are annexed to the receipt of the salary (C/ Bohns 
hed V Ha elton [1916] 85 LJ [HL] p 60) 

Turning to the constitution of Parhament itself we find vast 
changes alike in the franchise the qualification of members and 
the distribution of constituencies The Representation of the 
People Act of 1918 enfranchised women for the first time and in 
so doing and also in simplifying the qualifications of men s votes 
added no less than 13 million voters to the register It also 
altered and simplified the law of registration effected a redis 
tnbution of seats abolished the property quahfication and re 
moved the pauper disqualification At the same time it reduced 
the quahfication for the exercise of a vote in the case of men of 
at least 2X years of age to the simple requirement of 6 months 
residence or in the alternative occupation of business premises 
either or both of which might confer the vote not more than 2 
votes being so conferred In removing the lodger qualification 
with its requirement of the tenancy of rooms of the annual value 
of £10 and substituting mere residence as sufficient it operated 
as an Act for the enfranchisement of youth and so it has proved 
to be In 1928 the franchise was further extended by the removal 
of the age restriction (30 years of age under the 1918 Act) upon 
women voters and by making them eligible for a vote at the 
same age as men The inevitable corollary of the grant of the 
franchise to women was the removal of their disability to be 
elected to Parhament this was effected by the Parliamentary 
Quahfication of Women Act Strangely enough they are not yet 
qualified when peeresses in their own right to take their seats in 
the Lords — such was the judgment of a Committee of Privileges 
m Viscountess Rhondda s peUHon to the Lords [1922] 2 AC 
5530 where it was held that the sex Disqualification Removal 
Act admitting women to pubhc offices and functions had not 
altered their disabihty m the matter of succession to a seat in the 
Lords 

The redistribution of constituencies effected by the Franchise 
Act of 1918 was followed m 19 2 by another and more radical 
change m the composition of the House of Commons The grant 
of Dominion status to Southern Ireland henceforth to be 
known as the Irish Free State as embodied in subsequent legis 
lation was inevitably accompanied by the repeal of the clauses 
of the Act of Union providing for the representation of Ireland 
with the exception of Ulster or Northern Ireland in the House 
of Commons and the disappearance of all executive authority of 
the British Cabinet m the internal affairs of Southern Ireland 
(See Es parte O^Bmn [1923] 2KB 361 ) 

Ko discu^lOn of the subject of Parhament would be complete 
some reference to the General Strike of 1926 That 


movement marking a return by the Labour party to direct 
action was m effect a challenge to the authority of Parliament 
as represented in the executive sphere by a Government re 
sponsible to it and having its confidence It was on a strict view 
of the law very close to that statutory definition of treason 
felony which embraces any attempt to put any force or con 
stramt upon or to intimidate or overawe both Houses or either 
House of Parliament although the absence of overt acts 
amounting to levying war in other words of acts of violence to 
effect this object might he held to have saved the movement or 
rather its leaders from such a felonious character The defeat of 
the movement was directly due m the first instance to public 
opinion but secondly to the prompt putting into operation of 
the drastic powers conferred on the Executive by the Emergency 
Powers Act of 19 o These powers are strictly subject to the 
positive approval in the form of temporary but renewable resolu 
tions of both Houses of Parliament In the case of the General 
Strike the authority of Parliament was thus asked for and given 
and the defeat of the movement may thus be regarded as a vmdi 
cation of Parliamentary authority The sequel was the Trade 
Union Act of 19 7 making participation m a General Strike a 
criminal offence 
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PARLIAMENTARY LAW, as the term is ordinarily used 
m the United States embodies the generally accepted rules prece 
dents and practices commonly employed m the government of 
deliberative assembhes Its function is to mamtam decorum 
ascertain the will of the majority preserve the rights of the 
minority and facihtate the orderly and harmonious transaction of 
the business of the assembly While it had its origin in the early 
British parliaments from which it derives its name the modern 
system of general parliamentary law is m many respects at wide 
variance with the current systems of procedure of both the Eng 
hsh Parhament and the American Congress These legislative sys 
terns are designed for bicameral bodies generally with paid mem 
berships meeting m continuous session requmng a majority for a 
quorum and delegating their duties largely to committees Their 
special requirements and the constantly increasing pressure of 
their business have produced highly complex and remarkably 
efficient systems pecuhar to their respective bodies but which 
are as a whole unsmted to the needs of the ordinary assembly 
As a result there has been simultaneously developed through years 
of experiment and practice a simpler system of procedure adapted 
to the wants of dehberative assembhes generally which though 
variously interpreted m minor details by different writers is now 
m the mam standardized and authoritatively established 

Organization — Assemblies convene with the implied under 
standing that they will be conducted and governed in accordance 
with these fundamental principles The routine ordinarily fol 
lowed m the preliminary organization of an assembly includes the 
call to order by any of those present with a request fox nomma 
tions for temporary chairman The temporary chairman having 
been elected and having taken the chair a temporary secretary is 
chosen and those addressing the chairman are recognized to 
explain and discuss the purposes of the meeting If the assembly 
has convened for a single session only or is in the nature of a 
mass meeting a presiding officer and recording offilSer will suf 
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fice If permanent organization is contemplated a committee is 
usually appointed to draft a Constitution and by laws and on the 
adoption of its report with or without amendments the assem 
bly proceeds to the election of the permanent officers thus au 
thorized In a permanent organization such officers commonly 
consist of a presiding officer known as the president chairman 
speaker or moderator a vice presiding officer a recording offi 
cer known as the secretary or clerk who keeps the records at 
tends to the clerical work of the organization and m the absence 
of the presiding officers calls for the selection of a temporary 
president a treasurer or bursar who receives and disburses its 
funds and a sergeant at arms who preserves order and carries 
out the wishes of the assembly through the presiding officer 
It is the duty of the presiding officer to call the assembly to 
order at the appointed time cause the journal or minutes of the 
preceding meeting to be read call up the business of the assembly 
in the order provided by its rules and conduct its proceedings m 
accordance with parliamentary law He is especially charged 
with the responsibility of ascertaining the presence of a quorum 
the minimum number of members prescribed by the rules of the 
assembly as competent to transact business In legislative assem 
bhes a quorum is presumed to be present unless the question is 
raised but where the by laws of an ordinary assembly require a 
quorum it devolves upon the presidmg officer to ascertain that a 
quorum is present before proceedino* with business 
Motions — ^The will of an assembly is determined and ex 
pressed by its action on proposals submitted for its consideration 
in the form of motions or resolutions offered by members recog 
nized for that purpose In order to make a motion a member I 
must rise and address the chair and secure recognition If the ^ 
motion IS in order and is seconded by another member it is 
stated by the presidmg officer and is then subject to the action 
of the assembly A second is not required m legislative assembhes 
but is requisite under general parliamentary law Motions may 
be classified as mam or principal motions introducing a proposi 
tion and secondary or ancillary motions designed to affect the 
pending main motion or its consideration A mam motion is in 
order only when there is no other business before the assembly 
and yields m precedence to all other questions Secondary motions 
may be subdivided into subsidiary incidental and privileged 
Sttbsidiary motions are applicable to other motions for the 
purpose of modifying the mam question or affecting its considera 
tion and disposition They have precedence of the motion to 
which apphed but yield to pnvileged and incidental motions 
They take precedence among themselves m the following order 
To lay on the table for the previous question to close or extend 
debate to postpone to a day certain to commit recommit and 
refer to amend and to postpone indefinitely 
Motion to Lay on the Table — The motion to lay on the table 
IS m effect a motion to suspend consideration of the question and 
if agreed to also suspends consideration of all pending questions 
relating to the motion to which apphed until such time as the 
assembly may determine to take it from the table for further 
consideration The motion is not debatable and may not be 
amended postponed committed divided or reconsidered 
Motion for the Previous Question — ^The purpose of the mo 
tion for the previous question is to close debate peremptonly and 
bring the assembly to an imijaediate vote on the pendmg question 
It may be ordered on a smgle question a group of questions or 
any part of a pendmg question as on an amendment It pre 
eludes both debate and amendment and requires a majority vote 
only for passage It yields to the motion to table to the question 
of consideration and to pnvileged and incidental motions and 
may be reconsidered but takes precedence of motions to post 
pone amend and commit 

Motion to Close or Extend The motion is not ad 

mitted in either house of the U S Congress when not sitting as 
committee of the whole ^but is in order under general parha 
mentary law and in so far as applicable is subject to the rules 
governing the previous question 
Motion to Postpone to a Day Certmn — This applies to the mam 
motion and its pending amendments and is debatable only as 
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to the advisability of the postponement proposed and does 
not open to debate the subject matter of the motion to which 
apphed It is subject to amendment and reconsideration to 
privileged and incidental motions to motions for the previous 
question and to lay on the table but has precedence of all other 
subsidiary motions 

Motion to Commit Recommit and Refer — The motions to 
commit recommit and refer are practically equivalent and pro 
vide for reference of the pendmg proposition to a committee 
While the motion to recommit oidmanly applies to the whole 
subject including pending amendments it may apply to certain 
features only It may be amended as by adding instructions to 
the committee as to time and manner of report Debate on the 
motion IS limited to the question of reference and instructions 
It takes precedence of motions to amend and mdefimtely post 
pone but yields to other subsidiary motions and to all incidental 
and privileged motions It may be tabled or postponed with the 
main question but no subsidiary motions except the motions to 
amend and for the previous question may be applied separately 
It is subject to reconsideration at any time before the committee 
begins consideration of the question submitted to it but after 
that time the subject matter may only be reclaimed by a motion 
to discharge the committee 

Motion to Amend — Changes in the text or terms of the prop 
osition require a second and must be reduced to wnting if re 
quested by the chairman There is no hmit to the number of 
amendments which may be proposed and new amendments may 
be offered as rapidly as the pendmg amendment is disposed of 
Amendments in the second degree that is amendments to amend 
ments are admissible but amendments in the third degree that 
IS amendments to amendments to amendments are not m order 
Only four amendments in the first and second degrees may be 
pending simultaneously as follows (a) amendment (Jo) amend 
ment to the amendment (c) substitute for the amendment (i e 
when it IS desired to replace the entire pendmg amendment) and 
(d) amendment to the substitute The amendment must of 
course be offered first and the substitute before the amendment 
to the substitute but otherwise there is no rule governing the 
order in which the four amendments may be presented They 
must however be voted on in the following order First amend 
ments to the amendment second amendments to the substitute 
third the substitute and last the amendment Debate on an 
amendment is in order only when the mam motion is debatable 
and IS then limited to the proposed modification An amendment 
which has been rejected may not be offered the second time in 
identical form and no amendment may be proposed reversing 
the operation of an amendment previously adopted Motions to 
amend will not be entertained unless germane or relevant to the 
mam question and no proposition different from that under con 
sideration will be admitted under guise of amendment This mo 
tion yields to all privileged incidental and subsidiary motions 
except indefinite postponement It is subject to amendment to 
the operation of the previous question and to reconsideration 
and when laid on the table carries with it the proposition pro 
posed to be amended Likewise when the mam question is laid 
on the table postponed or recommitted all pendmg amendments 
accompany it The motion to amend is not applicable to the 
motion to lay on the table or for the previous question to adjourn 
or to suspend the rules 

Motion to Postpone Indefinitely — ^The motion to postpone m 
defimtely provides for final adverse disposition for the session 
and amounts to summary rejection It is debatable and opens to 
debate the question to which applied but is subject to no sub 
sidiary motion except the motion for the previous question 

Incidental Motions,^ — ^Incidental motions include questions 
arismg incidentally m the consideration of other questions and 
decided before disposition of the one to which they are inci 
dent They have no relative rank and merely take precedence 
of the pendmg question m the consideration of which they have 
ansen All are undebatable with the exception of appeal They 
comprise motions to suspend the rules withdraw motions read 
papers raise the question of consideration, #^uestions of order and 
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appeal reconsider take up out of order determine method of ! 
procedure divide pending questions and questions relating to 
nominations 

The motion temporarily to suspend the rules may not be 
debated or reconsidered and is not subject to the apphcation of 
any subsidiary motion The vote required to pass the motion is 
ordinarily fixed by the rules of the assembly and in the absence of 
such provision is two thirds of those present and voting 

Withdrawal or modification of a motion after it has been 

stated by the presiding officer is usually effected by unani 
mous consent but in event of objection by any member must be 
submitted to the assembly Consent of the seconder is not re 
quired but if modified the seconder may withdraw the second 
When applied to the main motion it includes all adhering motions 
but when applied to amendments or adhering motions the mam 
question is not affected The reading of papers on which a vote 
IS to be taken may be demanded by any member as a matter of 
right Papers on which a vote is not required are usually read 
by unanimous consent but if objection is made the question must 
be submitted to the assembly 

The question of whether the assembly desires to take up a 
pioposition regularly presented for its consideration may be 
tested by raising the question of consideration which may be 
moved at any time before actual consideration commences and 
does not require a second It is not in order after debate begins 
or after a subsidiary motion has been applied When the ques 
tion is properly raised the assembly may by a two thirds adverse 
vote decline to take up any business it prefers not to consider 

Points of Order may be made while another has the fioor and 
when the question concerns the use of unparliamentary language 
the member so called to order must be seated pending disposition 
of the matter The question must be raised at the time the pro 
ceeding giving rise to the objection occurs and will not be enter 
tamed after the assembly has passed to other business If the 
point of order is overruled the member resumes the floor but if 
the objection i sustained he may proceed only by consent of the 
assembly Debate on questions of order is for the information of 
the chan and may be closed by the presiding officer at any time 
Any member may appeal from a decision by the chair and such 
ippeal IS debatable unless ansmg out of an undebatable question 

Ihe motion to reconsider must be made by one who voted with 
the prevailing side but may be seconded by any member It is 
only m order on the day or the next calendar day after the vote 
proposed to be reconsidered is taken The motion is of the high 
est privilege and may be entered for record on the minutes while 
mother has the flooi but can not be called up for consideration 
until the pending question is disposed of when it takes precedence 
of all new business If applied to a debatable question it reopens 
the entire subject to debate The motion may not be amended 
committed or indefinitely postponed and requires a majority vote 
for passige If agreed to the motion reopens the entire ques 
tion for further action as if there had been no final decision The 
motion to take up out of order is merely another form of the 
motion to suspend the rules and requires a two thirds vote for 
tnactment It is not amendable and debate is hmited to the 
specific question presented 

A motion to divide the question is m order where the pending 
question includes propositions so distinct that one being taken 
iwa> % substantive proposition will remain Such motions are 
ippliitble to mam questions and their amendments only and no 
subsidi iry motion except the motion to amend is admitted The 
rules of Ihe U S House of Representatives provide that any mem 
her may demand the division of a question as a matter of nght 
but under genera! parliamentary procedure the question must be 
submitted to the vote of the assembly 

Nominations do not require a second Where the rules of an 
issembiy fail to provide a method of nomination a motion for 
such provision is m order The motion to close nominations is 
iubjfct to none of the subsidiary motions save the motion to 
Amend and is decidad by a two thirds vote 

WtiriMgtA Motiom relate to the needs and interests of the 
iiiwibly and its mm ibers^n matters of such urgent importance 


as to supersede temporarily pending business They take preced 
ence of all other motions and may be offered while other ques 
tions are pending In this class of motions is the motion to fix the 
time to which to adjourn to adjourn to take a recess raising 
questions of privilege and the call for the orders of the day all 
of which are undebatable 

Other motions variously referred to as supplementary mis 
cellaneous and unclassified are the motions to take from the 
table to discharge a committee to accept the report of a com 
mittee to rescind to repeal to annul to expunge and to permit 
a member to resume the fioor after having been called to order 
for words spoken m debate 

Rules for Debate — ^In order to debate a question a member 
must rise and address the chair and be recognized by the presid 
mg officer for that purpose The presiding officer should first 
recognize the mover of a proposition or the member of a com 
mittee presenting a report and should endeavour to alternate 
recognitions between those favouring and those opposing a ques 
tion It IS also customary though not necessarily incumbent upon 
the chair to permit the proponent of a proposition to close de 
bate A member may speak but once on the same question at the 
same stage of the proceedings if others desire recognition but is 
entitled to speak on the mam question and on each amendment 
as presented Under general parliamentary procedure a member 
securing the floor may speak without limit and this practice still 
obtains in the U S Senate but the House of Representatives by 
rule hmits speakers to one hour m the House and to five minutes 
in the committee of the whole Most assemblies and all legisla 
tive bodies provide a limit for debate and in conventions it is cus 
tomary to adopt a rule at the opening session limiting debate to 
a specified number of minutes In debate a member must con 
fine himself to the question under consideration must avoid per 
sonalities and must not arraign motives Members should be 
silent and respectful while another has the floor and in question 
mg the speaker should first address the chair who will in turn 
mquire if the speaker desires to yield Where the presidm 
officer IS a member of the assembly he has the right to debate and 
to participate in the proceedings but should call another to the 
chair before taking the floor and should not resume it again until 
the pending question has been decided 

Voting — Voting may be by ballot by division that is a 
nsmg vote vm voce that is by acclamation the presiding officer 
deciding by the volume of voices by show of hands by tellers 
the members passing between tellers appointed from opposite 
sides to count them as they pass through and by yeas and nays 
the clerk calling the roll and recording each vote as given If 
there is doubt as to the result of a vtva voce vote ary member 
may request a division and the presiding officer thereupon pro 
ceeds to take a rising vote A member may change his vote at 
any time prior to announcement of the result Only members in 
attendance may vote and voting by proxy is never permissible 
unless by operation of law A tie vote defeats an affirmative mo 
tion The presiding officer if a member of the assembly votes to 
break a tie but not to make one 

Committees — Much of the work of assemblies and especially 
of legislative bodies is transacted by committees The com 
mittee system provides for a better division of labour and for 
a more detailed consideration than the assembly as a whole is 
ordmanly prepared to give Committees are classified as standing 
I committees with fixed terms of office rendering continuous ser 
vice and special committees serving temporarily and assigned to 
: limited service In the absence of a rule making other provision 
committees are selected by the assembly Frequently the chair 
I IS authorized to appoint committees Or selection may be made 
I by ballot by resolution or by designation in motions of refer 
I ence If no chairman is designated the member first named acts 
I as chairman until the committee elects a chairman As far as 
i applicable the rules of the assembly govern its committees The 
I chairman of the committee submits its report to the assembly and 
I unless it IS of elementary character is required to present it m 
\ writing Members who do not concur in the repor^ may sijhmit 
I mmonty views over their signatures When called up for cm 
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ideration in the assembly such minority report is read m con 
nection with the majority report unless there is objection in 
i^hich e\ent the question of reading the minority views is sub 
mitted without debate to the \ote of the assembly 

The committee of the whole consists of the entire assembly 
acting as a general committee In legislative assemblies it affords 
greater freedom of consideration but in non legal bodies is 
rarely used 

Parliamentary Practice — Use of motions to effect a purpose 
in the assembly or its committees when applicable may be summar 
ized as follow s The body may protect itself against business which 
It does not wish to consider b-v invoking the mo ion to lay on 
the table by raising the question of consideration or by voting 
to postpone indefinitely If it is desired to suppress debate the 
motion to limit debate and the d mand for the previous ques 
tion are available Modification of a proposition may be secured 
through amendment or reference to a committee with or without 
instructions Action may be deferred by postponement to a 
day certain by providing a special order or by the motion to 
table A question may be brought up a second time for con 
sideration m the assembly by voting to take from the table by 
leconsideration oi by the motion to rescind repeal or annul 

(C Ca) 

PARLIAMENTARY PROCEDURE In Great Britain 
the procedure of the imperial parliament — ^by which phrase is 
signified so much of the conduct of its business as is controlled 
by each House and is not regulated by statute — does not for 
the most part depend upon any estabhshed code but is customary 
and hke the common law which it resembles is based upon van 
ous decisions and precedents In the paragraphs that follow the 
procedure of the Imperial House of Commons is specially de 
scribed but except where otherwise stated they may be taken as 
descnptive also of the procedure of the House of Lords 

The earliest parliamentary journals now extant are those of the 
reign of King Edward VI and an examination of them indicates 
that already at that time parhamentary piocedure was established 
in its main principles As late as 1844 there were only 14 stand 
ing o ders of the House of Commons and although the number 
has now been increased to over 100 these orders are largely re 
strictive m character or deal with particular matters and would 
afford little help in an attempt to construct a code of procedure 
Recourse must therefore be had to the precedents entered in the 
journals to the decisions of speakers and chairmen sometimes 
recorded m the journals but more usually to be found in reports 
of parliamentary debates to tradition and to the opinions of per 
sons experienced m parhamentary proceedings From all these 
sources it becomes clear that parhamentary procedure in its 
general form and m its details is directed towards the reconciha 
tion of two often conflicting objects the progress of business and 
freedom of discussion 

Parliament is summoned prorogued and dissolved by the 
Crown but the sittings of eithei House may be adjourned from 
time to time by order of that House subject to the statutory 
right of the Crown to summon both Houses to meet at not less 
than six days notice during such adjournment The daily sittings 
of each House and the arrangement of its business are controlled 
by that House Under present arrangements both Houses nor 
mally meet on Mondays Tuesdays Wednesdays and Thursdays 
and the House of Commons meets also on Fridays while parlia 
ment is in session In both Houses private business (t e business 
connected with the passage of private bills) occupies the first 
part of the sitting questions to ministers of the Crown concern 
mg public affairs occupy the second part of the sitting and pubhc 
business and debate together occupy the remainder of the sittmg 
At half past eleven 0 clock p m on Mondays, Tuesdays Wednes 
days and Thursdays and at half past four 0 clock pm on Fn 
days unless it has previously adjourned the House of Commons 
stands adjourned by staijjiing order At four odock ph on 
Fridays the proceedings on any business then under consid^a 
tion are interrupted At eleven 0 clock p m on the other four 
sittmg days tjie proceedings on any business then under considera 
tmn are interrupted unless it is eidempt from the provisions of the 


standing order which regulates the hours of sittmg Thereafter 
no opposed business may be taken unless it is exempt from the 
provisions of this standing order 

Proceedings taken in pursuance of any act of parhament or 
upon any bill originating in committee of ways and means or 
upon the report of any committee authonzing the expenditure 
of pubhc money other than the committee of supply are exempt 
fiom the provisions of this standing order and any other busi 
ness may be so exempted by an order of the House made after 
notice by a minister of the Crown After the interruption of 
business or the conclusion of exempt business any business ap 
pointed for the sitting may be taken if unopposed any business 
not disposed of before the end of the sittmg stands over until 
the next sitting or until such other sitting as the member in charge 
of the business may appoint The quorum of the House of 
Lords is three and of the House of Commons 40 

The Speaker — ^At the beginning of each new parhament the 
House of Commons elects and submits to the Crown for its 
approval a Speaker who presides over the dehberations of the 
House maintains order m its debates decides doubtful points 
of order puts questions for the decisions of the House and de 
dares the decisions Every order or resolution of the House is 
based upon a question put from the chair founded on a motion 
made by a member and a^^reed to by the House with or without 
amendment The Speaker has the power to decline to submit 
to the House a motion that obviously infringes the rules which 
govern its proceedings or to put forthwith without permitting 
debate thereon a dilatory motion {t e a motion for the ad 
joumment of the House or of the debate) he has the power 
to repress irrelevance or repetition in debate and to deal summa 
: nly with a claim for a division which m his opinion is unneces 
I sanly made he has the power to accept or to refuse to accept a 
motion That the question be now put which brings debate to a 
conclusion and compels the House to decide upon the matter under 
discussion be has the power to maintain order in the House by 
caUing members to order by directing them to withdraw from 
the precincts of the House for the remainder of the day s sitting 
or by naming them to the House In the last case the House 
will immediately proceed to vote upon the question that the 
member so named be suspended from the service of the House 
The House further reserves to itself the right to deal with its 
members according to ancient usages including the right of ex 
pulsion In addition to the powers already mentioned the Speaker 
has the power m the case of grave disorder to adjourn the House 
without question put or to suspend any sitting for a time to be 
named by him 

LEGISLATION 

Legislatian by parhament which in earher times was founded 
upon petitions from the Commons is now conducted by means of 
bills which unless they are governed by the Parliament Act 
1911 must be passed by both Houses and receive the royal assent 
Over what may for the sake of convenience be called delegated 
or subsidiary legislation parhament has retained to itself some 
control Thus measures of the National Assembly of the Church 
of England are only presented for royal assent after resolutions 
to that effect have been agreed to by both Houses while of 
the rules and orders made by departments or statutory commis 
sioners some require an affirmative resolution of both Houses to 
make them operative and others although they become operative 
at once can be abrograted by a resolution or address of either 
House passed withm the statutory period 

Bills which generally may originate in either House are divided 
into the two classes of pubhc and private bills Public bills relat 
ing to matters of pubhc policy are introduced directly by members 
of the House and when introduced by unofi&cial members are 
commonly known as pavate members bills to distinguish them 
from Government Mis pavate biBs designed for the particular 
mterest or benefit of any person or persons are founded upon 
the petitions Of the parties interested A pubhc bill may be 
introduced on motion or presented without any motion the latter 
process is now usualiy aaopted. and bifi is deemed after its 
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presentation to have been read the first time After a bill has 
been introduced it is ordered to be read a second time upon 
some future day and to be printed m order that its contents may 
be published and distributed to members The first second and 
third readings of a bill cons t not m any actual reading of words 
but m the advancement by a stage m the passage of a bill At 
Its second reading the whole principle of the bill is at issue to 
be affirmed or denied by a vote of the House The opponents 
of the bill instead of voting against the question That the bill 
be now read a second time ordinarily move that the question 
be amended by the omission of the word now and the addi 
tion at the end of the question of the words upon this day 
three {or six ) months or any date beyond the probable duration 
of the session the postponement of a proceeding upon a bill m 
this manner is regarded as the most courteous method of dis 
missing the bill from further consideration The acceptance by 
the House of such an amendment is tantamount to the rejection 
of the bill and even if the House be sitting upon the date to which 
the proceeding has been postponed the bill is not further con 
sidered upon that date It is also competent to a member to 
move a reasoned amendment to a motion for the second read 
mg of the bill in the form of a resolution declaratory of some 
principle adverse to the principles policy or provisions of the bill 
Committees — ^After a bill has been read a second time it is 
considered by a committee of the whole House a standing com 
mittee or m exceptional circumstances a select committee who 
go through it m detail dealing separately with each of its clauses 
If no amendment is offered to any part of a clause the chairman 
of the committee at once puts the question That the clause 
stand part of the bill if however an amendment is proposed 
the chairman puts the question upon the amendment Amend 
ments may be made in every part of the bill whether m the 
preamble the clauses or the schedules Clauses and schedules may 
be omitted and new clauses and schedules may be added But 
all amendments must be coherent consistent with the context 
of the bill and within the scope of the bill When a clause has 
been amended the question put from the chair is That the clause 
as amended stand part of the bill and no other amendment to 
a clause can be proposed after this question has been proposed 
from the chair If a new clause is offered so long as it is not 
beyond the scope of the bill inconsistent with clauses agreed to 
by the committee or substantially the same as a clause previously 
negatived by the committee it is read the first time without 
question put A question is then put for reading the clause a 
sc cond time and if this is agreed to the clause may be amended 
before being added to the bill In the House of Commons new 
clauses are considered after the clauses of the bill as printed 
hive been disposed of but in the House of Lords new clauses 
are brought up and inserted in their proper places while the com 
mittec are going through the bill Schedules to a bill are usually 
Ciiisidered after the clauses of the bill including new clauses 
h e been disposed of After the clauses and schedules have been 
igretd to the preamble of the bill is considered and the bill is 
then reported to the House 

A fnll on being reported from a committee is considered by 
the If oust as a whole and not clause by clause but otherwise m 
much the same detail as by the committee and thereafter passes 
to Its third r< iding If it is read the third time it is then sent to 
I hi other House and after passing through the same stages there 
IS prestnttd for royal assent 

Fxn&nce—A char icteristic feature of House of Commons pro 
<cdure is the necessity for the recommendation by the Crown 
of an> tinaniial biismess md for its consideration in committee 
of thi wholt House When the mam object of a bill is the creation 
of i thirge upon the public revenue a resolution to which the 
ro\ il recommendation lias been signified must be passed in com 
mittec of the whole House, and approved by the House before 
the bill mw be miroduetd If the charge created by a bill is a 
subsiciiar> fetiure resulting from the provisions it contains a 
re^oltitioii ^^inetionmg the charge must be passed by a committee 
of the tiholc Housi appointed upon the recommendation of the 
Crown ami mmt be agreed to by the House before the relevant 


provisions of the bill are considered m committee In either case 
the financial provisions of the bill and any amendments to the 
bill in committee must be covered by the financial resolution In 
the committee of supply and the committee of ways and means 
which are both committees of the whole House the financial duties 
of the House of Commons are mainly discharged The committee 
of supply controls the public expenditure by considering the grants 
of money that will be required for the navy army air services 
and civil services during the current year upon the estimates of 
that expenditure proposed by the mimsters of the Crown The 
committee of ways and means considers such taxation as is needed 
to meet the expenditure required for the service of the Crown 
and votes the resolutions that authorize the issue out of the 
Consolidated Fund of the sums required to meet the grants made 
by the committee of supply These latter resolutions are the 
preliminary stages of Consolidated Fund bills while the resolu 
tions imposing taxes form the basis of the Finance bill The 
resolutions of the committee of supply and of ways and means 
are reported to the House and must be agreed to by the House 
In contrast with many otherwise comparable assemblies parha 
ment has no executive committees (C L F ) 

PARMA, a town and episcopal see of Emiha Italy capital 
of the provmce of Parma situated on the Parma a tributary of 
the Po 55 m NW of Bologna by rail Pop (19 i) 58469 
(town) 62 603 (commune) Parma lies m a fertile tract of the 
Lombard plain within view of the Alps and sheltered by the 
Apennines i/O ft above sea level From south to north it is 
traversed by the channel of the Parma crossed here by five 
bridges and from east to west runs the line of the Via Aemilia 
by which ancient Parma was connected on the one hand with 
Anmtnum (Rimini) and on the other with Placentia (Piacenza) 
The old ramparts and bastions now converted into avenues make 
an enceinte of about 4^ m The cathedral of the Assumption 
(ongmally S Herculanus) (1058-74) is a Lombardo Romanesque 
building m the form of a Latin cross The west front has three 
rows of arches and a central porch supported by huge red marble 
lions sculptured with the rest of the facade by Giovanni Bono da 
Bissone m 1281 On the south side of the fagade is a lar^^e Gothic 
brick campanile (1284-94) with the foundations of another on 
the north The walls and ceiling of the fine Romanesque interior 
are covered with frescoes of about 1570 those of the octagonal 
cupola representing the Assumption of the Virgin are by Cor 
reggio In the saensty are fine mtarsias To the south west of 
the cathedral stands the baptistery designed by Benedetto Ante 
lami it was begun m 1196 and not completed till i 81 

The church of S Giovanni Evangelista which dates from 1510 
has a fagade of 1604-07 The frescoes of the cupola are by Cor 
reggio and the arabesques on the vault of the nave by Anselmi 
The Madonna della Steccata (Our Lady of the Palisade) a 
fine church m the form of a Greek cross (15 1-39) contains the 
tombs and monuments of many of the Bourbon and Famese 
dukes of Parma In the Palazzo della Pilotta is a vast irregular 
group of buildings (i6th and 17th centunes) with the academy 
of fine arts (175 ) and the valuable picture gallery library and 
museum The Teatro Famese a remarkable wooden structure 
erected in 1618 from Aleotti s designs and capable of containing 
4 500 persons is also in this palace There are other beautiful 
ceiling frescoes by Correggio in the former Benedictine nunnery 
of S Paolo The royal university of Parma founded in 1601 
by Ranuccio I and reconstituted by Philip of Bourbon in 1768 
has faculties m law medicine and natural science and possesses 
an observatory and natural science collections It had 440 stu 
dents in 1925-26 A very considerable trade is carried on at 
Parma m gram cattle and the dairy produce of the distnct 
especially the cheese known as Parmesan Railways run hence 
to Sarzana through the Apennines (part of the shortest route from 
Milan to Rome) to Piadena (for Cremona and Mantua) and 
Brescia and to Suzzara 

Histoary — ^From archaeological discoveries it would appear 
that the ancient town was preceded by a prehistoric settlement of 
the bronze age the dwellings of which rested upon piles — one 
indeed of the so called ^erremare which are especially frequent 
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la tlie neigliboiirhood of Parma It became a Roman colony 
of 000 colomsts in 183 b c four years after the construction of 
the Via Aemiha on which it lay A bishop of Parma is mentioned 
in the acts of the council of Rome of ad 378 It fell into the 
power of Albom in 569 and became the seat of a Lombard duchy 
It was still one of the wealthiest cities of Aemiiia m the Lombard 
period During the nth 12th and 13th centuries Parma had its 
full share of the Guelph and Ghibellme struggles in which it 
mainly took the part of the former and also earned on repeated 
hostihties with Borgo San Donmno and Piacenza As a repubhc 
Its government was mainly in the hands of the Rossi Pallavicmo 
Correggio and Sanvitale famihes In 1307 the city became a lord 
ship for Giberto da Correggio who laid the basis of its territorial 
power by conquering Reggio BresceUo and Guastaila and was 
made commander in chief of the Guelpbs by Robert of Apuha 
The Correggio family never managed to keep possession of it for 
long and m 1346 they sold it to the Visconti (who constructed a 
citadel m 1356) and from them it passed to the Sforza Becoming 
subject to Pope Juhus II m 1512 Parma remained (in spite of 
the French occupation from 1515 to 1521) a papal possession till 
1 545 when Paul III (Alexander Farnese) invested his son Pier 
luigi with the duchies of Parma and Piacenza There were eight 
dukes of Parma of the Farnese hne (qv) After the failure of the 
line in 1731 the duchy was chiefly m Spanish hands though it 
twice passed temporarily under Austrian rule until its conquest 
by the French revolutionary armies in 1796 At the congress of 
Vienna Parma Piacenza and Guastaila were assigned to Mane 
Louise (Napoleon s second consort) In i860 Parma was formally 
incorporated with the new kingdom of Italy 

Bibliography — ^Affo Stona dt Parma (1792-^5) Scarabelli Stona 
det ducatt di Parma Piacenza e Guastaila (1858) Buttafuoco Dtzion 
corogr dei ducatt etc (1853) Mon Htst ad provtnems parmensem 
et placenttnam perttnentia (1855 etc) L Testi Parma (Bergamo 
1905) T Bazzi Stona dt Parma (1908) A Equim C Frugom alle 
corte del Farnest (1919-20) 

PARMENIDES OF ELEA (Velia) m Italy Greek philos 
opher According to Diogenes Laertius he was m his pnme 504- 
500 B c and would thus seem to have been born c 539 Plato 
indeed {Parmenides 127 B) makes Socrates hear Parmemdes 
when the latter was about sixty five years of age m which case 
he cannot have been bom before 519 but in the absence of 
further evidence this may be regarded as one of Plato s ana 
chronisms At all events Parmemdes was a contemporary of Hera 
chtus Parmemdes attached himself for a time to the ansto 
cratic brotherhood which Pythagoras had estabhshed at Croton 
and accordingly the physical part of his system is apparently 
Pythagorean The theological speculations of Xenophanes the 
founder of Eleaticism unquestionably suggested to him the the 
ory of Bemg and Not Being of the One and the Many by which 
he sought to reconcile loman monism or rather hemsm 
with Itahote dualism 

Parmemdes embodied his tenets in a short poem called Nature 
of which about 160 lines have been preserved m the writings of 
Sextus Empmeus Simplicius and others It is traditionally divided 
into three parts — ^the Proem Truth (rd ^rpds and 

Opimon (rd xp6s 

Proem — ^In the Proem the poet describes his journey from 
darkness to light Borne in a chariot attended by the daughters 
of the sun he reaches a temple sacred to an unnamed goddess 
(variously identified by the commentators with Nature Wisdom 
or Themis) by whom the rest of the poem is spoken He must 
learn ail things she tells him both truth which is certain and 
human opimons for though m human opinions there can be no 

true faith they must be studied for what they are worth 

Tmth — ^There are three ways of research and three ways only 
Of these one asserts the non existence of the existent and the 
existence of the non existent another pursued by restless per 
sons whose road returns upon itself assumes that a thing hs 
and is not is the same anjJ not the same These are ways of 
error because they confound existence and non existence In con 
trast to them the way of truth starts from the proposition that 

what }S IS wj^at is not is not ’ 

The what is is uncreated for it cannot be derived either from 


SS’t 

Ens or from Non Ens it is imperishable for it cannot pass into 
Non Ens it is whole indivisible contmuous for nothing exis s 
to break its continuity in space it is unchangeable (for nothing 
exists to break its continuity in time) it is perfect for there 
is nothing which it can want it never was nor will be but only 
IS it is evenly extended in every direction and therefore a sphere 
exactly balanced it is identical with thought {i e it is the sole 
object of thought as opposed to sensation sensation being con 
cerned with variety and change) 

As then the what is is one invariable and immutable all 
piurahty variety and mutation belong to the what is not Whence 
it follows that all things to which men attribute reahty generation 
and destruction being and not bemg change of place alteration 
of colour are no more than empty words 

Opinion — It remains in Opimon to desenbe the piurahty 
of thmgs not as they are for they are not but as they appear 
In the phenomenal world there are it has been thought (and 
Parmemdes accepts the theory which appears to be of Pythago 
rean origin) two primary elements — ^namely fire which is gentle 
thin homogeneous and night which is dark thick heavy Of 
these elements (which according to Aristotle were or rather were 
analogous to the what is and the what is not respectively) all 
thmgs consist The foundation for a cosmology thus being laid 
m dualism the poem desenbes the generation of earth and sun 
and moon and air that is common to all and the milky way and 
furthest Olympus and the glowing stars but the scanty frag 
ments which have survived only show that Parmemdes regarded 
the imiverse as a series of concentric spheres composed of the 
two primary elements and of combinations of them the whole 
system bemg directed by an unnamed goddess estabhshed at its 
centre Next came a theory of animal development followed by 
a psychology which made thought (as well as sensation which 
was conceived to differ from thought only m respect of its 
object) depend upon the excess of the one or the other of the 
two constituent elements fire and night Such opimon tells us 
was the generation such is the present existence such will be the 
end of those thmgs to which men have given distinguishing 
names 

In the truism the what is is the what is not is not ov eerrt^ 
ov ovK ecrrif Parmenides breaks with the physicists of the loman 
succession Asking themselves — What is the material universe 
they had replied respectively — ^It is water It is rt, It is 

air It IS fire Thus while their question meant What is the 
single element which underlies the apparent plurality of the 
material world? their answers Parmenides conceived by at 
tributmg to the selected element various and varying quahties 
reintroduced the plurality which the question sought to eliminate 
If we would discover that which is common to all things at all 
times we must exclude he submitted the differences of things 
whether simultaneous or successive Hence whereas his predeces 
sors had confounded that which is universally existent with that 
which IS not umversally existent he proposed to distinguish be 
tween that which is universally existent and that which is not 
umversally existent The fundamental truism is the epigrammatic 
assertion of this distinction 

In short the single corporeal element of the loman physicists 
was to borrow a phrase from Aristotle a permanent overta having 
Tkdri which change but they either neglected the or con 
founded them with the ovaio. Parmemdes sought to reduce the 
variety of nature to a single material element but he strictly 
discrimmated the inconstant uriOrf from the constant ovala and 
understanding by existence universal invariable immutable 
being refused to attribute to the iradij anything more than the 
semblance of existence Again whereas the lomans confounding 
the umty and the plurality of the universe had neglected plu 
rahty and the Pythagoreans contenting themselves with the re 
duction of the variety of nature to a duality or a senes of dual 
ities had neglected unity Parmenides taking a hint from Xeno 
phanes ifiade the antagomstic doctrines supply one another s 
defiaencies 

By his recogmtion of an apparent piurahty supplementary to 
the real unity Parmemdes effected the tfknsition from the 
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monism or henism of the first physical succession to the 

pluralism of the second While Empedocles and Democritus 
are careful to emphasize their dissent from Truth it is obvious 
that Opinion is the basis of their cosmologies The doctrine of 
the deceitfulness of the midiscernmg eye and the echomg ear 
soon established itself thouo-li the grounds upon which Emped 
odes Anaxagoras and Democritus maintained it were not those 
alleged by Parmenides Indirectly through the dialectic oi his 
pupil and friend Zeno and otherwise the doctrine of the made 
quacy of sensation for a time threatened to put an end to philo 
sophical and scientific speculation But the positive influence of 
Parmenides s teaching was not yet exhausted To say that the 
Platonism of Plato s later dialogues the Parmemdes the Philehus 
and the Ttmaeus is philosophy of Parmenides reconstituted 
may perhaps seem paradoxical m the face of the severe criticism 
to which Eleaticism is subjected but the criticism was prepara 
tory to a reconstruction Thus may be explained the selection 
of an Eleatic stranger to be the chief speaker m the Sophist and 
of Parmenides himself to take the lead m the Parmemdes In 
the former criticism piedommates over reconstruction the 
Zenonian logic being turned against the Parmemdes metaphysic 
m such a way as to show that both the one and the other need 
revision see 241 D 244 B seq 2^76 seq 258 D In particular 
Plato taxes Parmemdes with his inconsistency in attnbuting to 
the fundamental umty extension and sphericity so that the 
worshipped ov is after all a pitiful fir} ov (W H Thompson) 
In the Parmemdes reconstruction predominates over criticism — 
the letter of Eleaticism being here represented by Zeno its 
spirit as Plato conceived it by Parmenides Not the least im 
portant of the results obtained m this dialogue is the discovery 
that whereas the doctrine of the one and the many is 
suicidal and barren so long as the solitary one and the m 
definitely many are absolutely separated (127 C seq and 163 
B seq ) it becomes consistent and fruitful as soon as a defimte 
plurality is interpolated between them (14 B seq 157 B seq 
r6o B ^eq ) In short Parmemdes could not in a true sense be 
regarded as an idealist but Plato recognized an him and nghtly 
the precursor of idealism 

Bibliography — The fragments have been skilfully edited by H 
Diclb in Parmenides Lehrgedicht gnechtsch u deutsch (Berlin 1897) 
with commentary m Poetatum phzlosophorum fragmenta with brief 
Latin notes critical and interpretative (1901) and in Die Fragmente 
d Vorsohakker (Bd 1 [4th ed 1922] with German translation) 
Diels text xs reproduced with a helpful Latin commentary in Ritter 
and Prtllers Eist phtl graecae (ed E Wellmann Gotha 1898) The 
philosophical system is expounded by E Zeller D Philosophie d 
C itechen (Eng trans iSSi) by T Gomperz Greek Thinkers vol 1 
(Lng trans 1901) and by J Burnet Early Greek Philosophy (3rd 
ed 19 o) For the cosmology see A B Krische D theologischen 
/ fhtm d ineckischen Denker (Gottingen 1840) On the relations of 
Eleaticism and Platonism see W H Thompson On Plato s Sophist 
m the Jowml of Philology viu C Reinhardt Parmemdes und die 
( f whickte dtr gnechischen Philosophie (Bonn 1916) For other texts 
tnnsUtions commentarie and monographs see the excellent bibh 
ography m Dberwegs Grundnss d Geschichte d Philosophie Bd 1 
C19 6) (H JN) 

PARMENIO {c 400-330 B c ) Macedonian general in the 
service of Philip II and Alexander the Great During the reign 
of Philip Parmemo obtained a great victory over the Illyrians 
(356) he wis one of the Macedonian delegates appointed to 
concliidt peace with Athens (346) and was sent with an army to 
uphold Macedonian influence in Euboea (342) In 336 he was 
sent with Amyntas and Attains to make preparations for the 
reduition of Before he left he declared for Alexander in 
I he confusion that followed Philips murder In 335 Alexander 
rec illed him and Parmemo was his second in command through 
mt the conquest of Persia commanding the left wing at Granicus 
fssus and Gaugamela at which last he was outmanoeuvred 
by Ma?aeus his formation was cut in half and he had to send 
Co Alexander for help When Alexander went on to Drangiana 
tie left Parmano behind to guard his communications in Media 
on the campaign Philotas Parmemo s son was charged with con 
spiraty tried by the army and put to death Whatever Parmemo s 
tevaJiy and there is some evidence that his reputation w^s falling 
Alexander it’' was impossible to leave him in charge of 
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Alexander s communications after that Alexander decided that 
his death was preferable to the nsk of bis defection and sent 
orders swiftly enough to outrun the news for Parmemo to be 
killed {330) 

See Arrian Anabasis Plutarch Alexander Diod Sic xvu Curtms 
vu 2 ji Justin XU 5 for modern authonties see under Alexander 
III THE Great also Cambridge Ancient History vol vi 

PARMIGIANO (1^04-1540) Italian painter Francesco 
Maria Mazzola commonly called Parmigiano and sometimes 
Parmigianino from his birthplace Parma was born on Jan 11 
1504 Losing his father who was a painter m early childhood 
he was brought up by two uncles also painters Michele and 
Pier llano Mazzola His faculty for the art developed very 
young and he followed the style of Correggio who settled at 
Parma in 1518 He did not however become an imitator of 
Correggio his style m its maturity may be regarded as a fusion 
of Correggio with Raphael and thus fairly original Even at 
the age of 14 (Vasari says 16) he had painted a Baptism of 
Christ surpnsmgly mature Before the age of 19 when he 
migrated to Rome he had covered with frescoes seven chapels 
m the church of S Giovanm Evangelista Parma 

Arrived in Rome he presented specimen pictures to the pope 
Clement VII who assigned to him the paintin*^ of the Saia 
de Pontefici the ceilings of which had been already decorated by 
Giovanni da Udine He was m Rome during the sack of the 
city by the soldiers of Charles V m 1527 and at this date he 
was engaged m painting the Vision of St Jerome — ^the earliest 
known picture by him It displays the influence of Correggio only 
in the figure of St Jerome the composition shows the over 
powering but only temporary influence on him of Michelangelo 
Parmigiano left Rome shortly after for Bologna Here he painted 
for the nuns of St Margaret his most celebrated altarpiece 
(now m the Academy of Bologna) the Madonna and Child 
with Margaret and other Saints 

In 1531 he returned to Parma and was commissioned to 
execute an extensive series of frescoes in the choir of the church 
of S Maria della Steccata These were to be completed m Nov 
15^2 and half payment 200 golden scudi was made to him m 
advance A ceihng was allotted to him and an arch m front of 
the ceilmg on the arch he painted six figures — ^two of them m 
full colour and four in monochrome — ^Adam Eve some Virtues 
and the famous figure (monochrome) of Moses about to shatter 
the tables of the law But after five or six years from the date 
of the contract Parmigiano had barely made a good beginning 
with his promised work and was impnsoned in default Promising 
to amend he was released but instead of redeeming his pledge 
he decamped to Casal Maggiore m the territory of Cremona 
where he died on Aug 24 1540 before he had completed his 
37th year He was buried in the church of the Servites called 
La Fontana near Casal Maggiore 

Grace has nghtly been regarded as the chief artistic endow 
ment of Parmigiano Un po di grazia del Parmigianino (a 
little or as we might say just a spice of Parmigianino s grace) 
was among the ingredients which Agostmo Caracci s famed sonnet 
desiderates for a perfect picture The proportions of his figures 
are over long for the truth of nature one of his Madonnas 
now in the Pitti is currently named La Madonna del colio 
lungo 

Parmigiano is one of the first Italians to have practised 
etching there are but a few prints extant and they are character 
ized by his swift and sketchy style which also appears in his 
pen drawings These prints served as material for study to 
Paolo Veronese and Jacopo Bassano Pnmaticcio and the school 
of Fontamebleau and Andrea Schiavone (Meldolla) 

The most admired easel picture of Parmigiano is the Cupid 
Malang a Bow painted in 1536 for Francesco Boiardi of 
Parma and now in the Gallery of Vienna Of his portrait 
pamting two interesting examples are the one of Amerigo 
Vespucci in the Gallery of Naples &d the pamper s own portrait 
in the Uffizi of Florence 

See Vasan Vita (edit Mflanesi) v * VUa di F Mmmh (Farniat 
1784) G Rica La Gallerm dt Parma (1896) Frohhai Bhp 
^FarmigMmno ( 1921 ) ^ 
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PARMOOR, CHARLES ALFRED CRIPPS, ist Baron 

(18^2- ) English lawyer and statesman was born on Oct 

j 18:) 2 and educated at Winchester and New College O'^ford 
He was called to the bar in 1877 m 1890 became a Q C and in 
1893 a bencher He made his reputation as a great ecclesiastical 
lawyer In 1895 he was appointed attorney general to the Prince 
of Wales being reappointed m 1901 and 1912 He sat m the 
House of Commons as Conservative M P for vanous division 
between 1895 and 1914 He is a strong High churchman and 
was appointed chancellor and vicar general to the province of 
York m 1900 he was vicar general to the province of Canterbury 
(1902- 4) In 1914 he was specially appointed a judicial mem 
ber of the Pnvy Council and raised to the peerage and m 1917 
he became treasurer of the Middle Temple Lord Parmoor was a 
strenuous worker for peace and took a leading part in many 
pacifist organizations In the Labour governments of 1924 and 
1929 he was Lord President of the Council and m 1924 repre 
sented Great Britain at the Assembly of the League of Nations | 

He IS the author of two standard works Law of Compensation 
(1881 Sth ed 1905) and Law Relating to the Church (6th ed 1886) 

PARNAHYBA or PARNAHIBA, a port of the State of 
Piauhy Brazil on the right bank of the Parnahyba river 250 m 
below Therezma Pop of the mumcipahty (1920) 24 15 It 
is the commercial entrepot of the State and exports hides goat 
skins cotton and tobacco chiefly through the small port of 
Amarra^ao at the mouth of the Rio Iguarassu ii m distant 

PARNASSIANS, a name given to a group of French poets 
writing between 1866 and 1876 led by two poets m their early 
twenties Catuile Mendes and Xavier de Ricart who wnth the 
help of the young pubhsher Lemerre launched the Parnasse 
Contempormn on March 2 1866 The title was a challenge to the 
old romantics of the generation of Hugo and Lamartine and an 
appeal to the Latin and Hellenic tradition represented by J du 
Bellay Andre Chenier and the living tetrarchat Leconte de Lisle 
Banville Gautier and Baudelaire whom the young men took as 
their patrons The first senes ran to 18 weekly numbers and m 
eluded poems by 37 writers the majority unknown or little known 
to the public Among them were poets so diverse m temperament 
as Coppee Sully Prudhomme Mallarme and Verlaine A second 
senes projected m 1869 but mterrupted by the war appeared in 
1871 the third and last in 1876 Impassibility was the move 
ment s catch word its object was in general the plastic presenta 
tion of themes admitting romantic freedom and colour but ex 
eluding romantic sensibility and Byronic egoism its method a 
refined choice and mampulation of phrase rhythm and stanza 

The spmt of Parnassiamsm or the formula Art for art s sake 
and the mot ^uste had its vogue outside France in the later years 
of the 19th century notably in Spam where it found a fine poet m 
Ruben Dario and in England where it fitted into the reaction 
against the ethical preoccupations of the Victorian classics and 
produced in J E Flecker a belated but highly gifted representative 
of its central mtention the cultivation of a style at once clear cut 
and suggestive In France the classicizing impulse survived the de 
parture of the symbolists and decadents and is a controlling force 
in poetry still 

See Catuile Mendes Rapport an Mmtstere dmstrmtton publtque 
sur le dSveloppemmt de la poisie frangatse (1902) and Le Mouvement 
poikqm Frangats de 1867^1 goo (1903) 

PARNASSUS (mod Ltdkoura or Ltken) a mountain of 
Greece 8 070 ft in the south of Phocis rising N of Delphi 
Parnassus was one of the most holy mountains in classical Greece 
hallowed by the worship of Apollo of the Muses and of the 
Corycian nymphs Its chief peaks are Tithorea and Lycoreia 
Two projecting chfs named the Pbaednadae frame the gorge 
m which the Castahan spring flows out and to the W of this 
on a shelf above the ravme of the Pleistus is the site of the 
Pythian shnne of Apollo and the Delphic oracle The Coryaan 
cave IS on the plateau between Delphi iqv) and the summit 
PARNASSUS PLAYS, a senes of three scholastic entertain 
ments performed at St JoJin^s College Cambridge, betwe^ 1597 
and tSa3 They are satirical in cteacter and aim at setting 
forti the wretched state of scjiolars and the small fe^pfect paM 
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to learning by the world at lar^^e as exemplified m the adventures 
of two university men Phiiomusus and Studioso The first part 
The Pilgnma e to Parnassus describes allegorically their four 
years journey to Parnassus t e their progress through the um 
versity course The sequel The Return from Parnassus which 
deals with the adventures of the two students after the completion 
of their studies at the university shows them discovering by 
bitter experience of how little pecuniary value their learning is 

A further sequel The Second Part of the Return from Par 
nassus or the Scourge of Simony is a more ambitious and from 
e\ery point of view more interesting production than the two 
earlier pieces In it on pretence of discussing a recently pubhshed 
collection of extracts from contemporary poetry John Bodenham s 
Behedere one of the characters sums up*a number of wnters of 
the day among them being Spenser Constable Drayton John 
Davies Marlowe Jonson Shakespeare and Nashe 

Their author is unknown but the plays ha\e generally been 
regarded as the work of a single writer — ^possibly John Day or one 
Wiiham Dodd {see full discussion in Ward s Eng Dram Lit 11 
640 note ) The three pieces were evidently performed at Chnst 
mas of different years and allusions to contemporary matters 
show that the first cannot have been earlier than 15 98 nor the last 
later than 1602 

Bibliography — ^The only part of the trilogy which was in print at 
an early date was 2 Return called simply The Return from Parnassus 
or the Scourge of Simony (1606) two editions bearing the same date 
This has been several times reprinted the best separate edition being 
that of Professor Arber in the Enghsh Scholars Library (1879) 
Manuscript copies of all three plays were found among T Hearnes 
papers in the Bodleian by the Rev W D Macray and were printed 
by him m 1886 (the last from one of the editions of 1606 collated 
With the ms ) Prof Moore Smith in his article in Mod Lang Rev x 
162-X70 gives a number of corrections of Macray s text All questions 
connected with the play have been elaborately discussed by Dr W 
Luhr m a dissertation entitled Die drei Cambndger Spiele vom P amass 
(Kiel 1900) (R B McK) 

PARNELL, CHARLES STEWART (1846-1891) Irish 
Nationalist leader was bom at Avondale Co WicMow on June 

7 1846 the son of John Henry Parnell and Delia Tudor daughter 
of Commodore Charles Stewart of the U S navy The Parnell 
family came from Congleton Cheshire and counted various dis 
tinguished persons among its members Thomas Parnell who mi 
grated to Ireland after the Restoration had two sons Thomas 
Parnell the poet and John Parnell an Irish jud<^e From the 
latter Charles Stewart Parnell was descended Sir John Parnell 
: chancellor of the exchequer m Grattans parliament and one of 
0 Connell s lieutenants m the parliament of the United Kingdom 
was the grandson of Parnell the judge The estate of Avondale 
was bequeathed by him to his youngest son William grandfather 
of Charles Stewart Parnell His second son was Sir Henry Parnell 
(Baron Congleton) who held office under Grey and Melbourne 
and died by his own hand in 1842 Charles Stewart Parnell was 
much influenced by his mother who inherited a hatred of England 
from her father He was however of Enghsh extraction a 
landowner and a Protestant Educated at private schools m 
England and at Magdalene College Cambndge his temperament 
and demeanour were singularly nn Insh on the surface — ^reserved 
cold repellent and unemotional As a schoolboy he was fond of 
cncket and devoted to mathematics but had little taste fdr other 
studies or other games He was subject to somnambulism liable 
to severe fits of depression and invincibly superstitious He was 
as little at home m an English school or an Enghsh umversity as 
he was afterwards in the House of Commons These Enghsh 
he said to his brother at school despise us because we are Irish 
but we must stand up to them That s the way to treat an Enghsh 
man-— stand up to him 

Parnell took no interest in pohtics in his early years but he 
was deeply moved by stones related to him by servants and 
peasants of certain revoltmg cruelties perpetrated by Fkigli!^ 
landlords in the not distant past He was passionately stirred by 
the execution of the Manchester Martyrs"^ in 1867 but did not 
yet think seriously of pohtics though his sister Fanny was already 
writing patriotic ver^e In the mernwhile he paid a lengthehed 
i?&it to the United Stat^ At the gerieiral Section ol 1:874 he 
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desired to stand for the county of Wicklow of which he was high 
sheriff at the time The lord lieutenant declined to reheve him of 
his disqualifying office and his brother John stood in his place 
but was unsuccessful at the poll Shortly afterwards a by election 
occurred m Dublin and Parnell stood as a supporter of Isaac 
Butt but was beaten He was elected for Meath m 1875 

Butt had scrupulously respected the traditions and courtesy of 
debate and disapproved of the obstructive tactics invented by cer 
tarn members of the Conservative party in opposition to the first 
Gladstone Administration Parnell entered parhament as a virtual 
rebel who knew that physical force was of no avail but believed 
that political exasperation might attain the desired results He 
resolved to make obstruction m parhament do the work of outrage 
(he hated outrage and cruelty) in the country to set the church 
bell ringing — to borrow Mr Gladstone s metaphor — and to keep 
it ringing in season and out of season in the ears of the House of 
Commons He would not condemn outrages to gratify English 
members of parliament He accepted the alliance of the physical 
force party He invented and encouraged boycotting as a sub 
stitute for outrage In the course of the negotiations in 1882 
which resulted in what was known as the Kilmamham Treaty he 
wrote to Captain 0 Shea If the arrears question be settled upon 
the lines indicated by us I have every confidence that the exer 
tions we should be able to make strenuously and unremittingly 
would be effective in stopping outrages and intimidation of all 
kinds 

In 1877 Parnell entered on an organized course of obstruction 
He and Joseph Biggar were gradually joined by a small band of 
the more advanced Home Rulers and occasionally assisted up 
to a certain point by one or two Enghsh members Butt was 
deposed William Shaw a transient and embarrassed phantom 
was elected in his place but Parnell became the real leader of a 
Nationalist party After the general election of 1880 the more 
moderate section of the Nationalist party ceased to exist Ob 
struction in Parnells hands was a calculated policy the imtial 
stage of a campaign designed to show the malcontents m Ireland 
and the Fenian Brotherhood in America that strictly correct 
parliamentary methods were useless but that the parliamentary 
machine could be so handled as to secure Irish legislative inde 
pendence The Femans were hard to convince but m the autumn 
of 187 / Parnell persuaded the Home Rule Confederation of Great 
Britain to depose Butt from its presidency and to elect himself in 
his place Parnells opportunity came with the general election 
of 1880 which displaced the Conservative government of Lord 
Beaconsfield and restored Mr Gladstone to power Parnell 
would have no alliance with either English party He would 
support each m turn with a sole regard to the balance of political 
power in parhament and a fixed determination to hold it in his 
own hands if he could From the time that he became its leader 
the Home Rule party sat together in the House of Commons and 
always on the Opposition side From the first Parnell imposed on 
the parliamentary party an iron disciphne It was there to obey 
orders and to vote straight Members if required were to speak 
at indefinite length to carry out feats of endurance at aU mght 
sittings to paralyse parliament under the directions of Parnell 
who had the eye of genius for the proper action in any emergency 

In the autumn of 1879 I^arnell after some hesitation had 
given his sanction to the Land League founded by Michael Davitt 
He then crossed to the tJmted States There the new departure 
-—the alliance of the open and the secret organizations— was con 
firmed and consolidated Parnell obtained the countenance and 
support of the Clan na Gael a revolutionary orgamzation of the 
Amencan Irish and the Land League began to absorb all the more 
violent spmts m Ireland though the Feman Brotherhood still 
held ofl&cially aloof from it As soon as the general election of 
1S80 was announced Parnell returned to Ireland in order to direct 
lie campaign m person Though he had supported the Liberals at 
the election he soon found himself in conflict with the Gladstone 
government represented in Ireland by Earl Cowper and W E 
Forster Parliament was suumioned at an early date and a Coer 
aon Bill for one year practically suspending the Habeas Corpus 
Act aid allowing the arrest of suspects at the discretion of the 


government was introduced to be followed shortly by Harcourt s 
Arms Bill Parnell regarded the measure as a declaration of war 
It was dogo^edly obstructed at every stage and on one occasion 
the debate was only brought to a close after lasting for forty one 
hours by the Speaker s claiming to interpret the general sense of 
the house and resolving to put the question without further dis 
cussion The rules of procedure were then drastically amended 
and as soon as the bill was passed Mr Gladstone introduced a new 
Land Bill which occupied the greater part of the session Parnell 
accepted it with many reserves The Land League at his mstiga 
tion determined to test the act by advising tenants in general to 
refrain from taking their cases into court until certain cases 
selected by the Land League had been decided The government 
treated this policy as a deliberate attempt to wreck the working of 
the act On this and other grounds — ^notably the attitude of the 
League and its leaders towards crime and outrage — ^Parnell was 
arrested under the Coercion Act and lodged m Kilmamham gaol 
(Oct 17 1881) 

Parnell m pnson at once became more poweriul than he had 
ever been outside Moreover imprisonment gave him rest which 
his nervous temperament badly needed Several of his leading 
colleagues followed him into Kilmamham and the Land League 
was dissolved its treasurer Patrick Egan escaping to Pans and 
carrying with him its books and accounts Before it was formally 
suppressed the League had issued a manifesto signed by Parnell 
and several of his fellow prisoners calhng upon the tenants to pay 
no rents until the government had restored the constitutional 
rights of the people Discouraged by the priests the No Rent 
mamfesto had little effect but it embittered the struggle and 
exasperated temper on both sides of the Irish Channel 

A modus vtvendt was desired on both sides Negotiations set 
on foot through the agency of Captain 0 Shea— at that time and 
afterwards a close agent of Parnell — resulted in what was known 
as the Kilmamham Treaty Parnell and two of his friends were to 
be released at once the understanding being as Gladstone stated in 
a letter to Cowper that Parnell and his friends are ready to 
abandon No Rent formally and to declare against outrage ener 
getically intimidation included if and when the government 
announce a satisfactory plan for dealing with arrears Parnell 
and his friends were released and Cowper and Forster resigned 

The Phoenix Park murders (May 6 1882) followed {See Ire 
LAND History ) Parnell was prostrated by this catastrophe In 
a pubhc mamtesto to the Irish people he declared that no act 
has ever been perpetrated m our country during the exciting 
struggle for social and political rights of the past fifty years that 
has so stained the name of hospitable Ireland as this cowardly 
and unprovoked assassination of a friendly stranger Privately 
to his own friends and to Mr Gladstone he expressed his desire to 
withdraw from pubhc hfe A new Crimes Bill was introduced and 
made operative for a period of three years and England was 
exasperated by a succession of dynamite outrages organized chiefly 
m America which Parnell was powerless to prevent The Phoenix 
Park murders did more than any other incident of his time and 
career to frustrate Parnell s policy 

For more than two years after the Phoenix Park murders Par 
nell s influence m parliament and even in Ireland was only inter 
mittently and not very energetically exerted His health was bad 
his absences from the House of Commons were frequent and 
mysterious and he had already formed those relations with Mrs 
0 Shea which were ultimately to hnng him to the divorce court 
His nervous and passionate temperament found relaxation m the 
society of Mrs 0 Shea and m his laboratory where he carried out 
mtricate experiments m assaying He became a figure more remote 
and mystenous than ever The Phoemx Park murderers were 
arrested and brought to justice early in 1883 Forster seized the 
opportumty to deliver a scathing indictment of Parnell in the 
House of Commons In an almost contemptuous reply Parnell 
repudiated the charges in general tejms disavowed all sympathy 
with dynamite outrages their authors and abettors dechned to 
plead in detail before an Enghsh tribunal and declared that he 
sought only the approbation of the Insh people l^e Insh people 
responded by a subscnption known as the PameU Tnbute 
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amountin^^ to £3/ 000 presented to Parnell partly for the liquida 
tion of debts he was kno^n to ha\e contracted but mamiy m 
r coc^m ion of his public ser\ices Tne Irish National League a 
successor to the suppre ed Land Leagae was founded in the 
autumn of 1S8 at a meeting over which Parneii presided but he 
looked on t at first with little tavour 

The Crimes 4 ct passed m 188 was to expire m 188^ in May 
nonce was given for its partial renewal and the second reading 
wras fixed for June 10 On June 8 Parneii with thirt> nine of his 
followers voted with the Opposition against the bud et and the 
government was defeated by 64 votes to Gladstone resigned 
Sa bury undertook to form a go\ ernment and Carnarvon became 
viceroy Ccirnar\on sou ht an mterviev/ with Parneii e plicitl/ 
declared that he was speaking for himself alone heard Parnells 
\iews exDounded his own and forth vith reported what had taken 
place to the prime minister In the result the new cabinet refused 
to move m the direction apparently desired by Lord Carnar\ on 

Parnell opened the electoral campaign with a speech m Dublin 
m which he expressed the hope that it may be possible for us to 
have a profuramme and a platform with only one plank and that 
one plank National Independence Parnell invited Gladstone in a 
public speech to declare his pohey and to sketch the constitution 
he would give to Ireland subject to the limitations he had msisted 
on To this Gladstone replied through the same confidential 
channel that he could not consider the Irish demand before it 
had been constitutionally iormulated and that not being m an 
ofhciai position he could not usurp the functions of a government 
Thereupon Parnell in tructed I ish Nationalists m Great Bntain 
to give their votes to the Tories In these circumstances th gen 
era! election was fought and resulted m the return of 3^5 Liberals 
four of whom were classed as independent 49 Conservatives 
and 86 followers of Parnell 

Mr Gladstone s return to power at the head of an admimstra 
tion conditionally committed to Home Rule marks the culmina 
tmo’ point of Parnell s influence on English politics and Enghsh 
parties And after the defeat of the Home Rule minist y m 1886 
Parneii more than once found measures which had been con 
temptuously rejected when he had proposed them ultimately 
adopted by the government and the comparative tranquiUit} 
which Ireland enjo>ed at the close of the 19th century may be 
ascribed partly to legislation inspired and recommended by him 
sei In 1886 Parneii introduced a comprehensive Tenants Relief 
Bill The Salisbury government would have none of it thou h in 
the following session they adopted and carried many of its leading 
provisions Its rejection was followed by renewed agitation m 
Ireland m which Parnell took no part He was ill — dangerously 
ill he Slid himself at the time — and some of his more hot 
headed followers devised the famous Plan of Campaign on 
which he was never consulted and which never had his approval 
Ireland was once more thrown into a turmoil of agitation tur 
bulence and crime In the course of the spring of 1887 The Times 
had begun publishing a series of articles entitled Pameliism and 
Crime on lines following Mr Forster s indictment of Parnell in 
1883 though with much greater detail of circumstance and accu 
sation On April 18 appeared an article accompanied by the fac 
simile of a letter purporting to be signed but not written by Par 
neii in which he apoio«yized for his attitude on the Phoenix Park 
murders and specially excused the murder of Mr Burke On the 
same evening in the House of Commons Parneii declared the 
letter to be a forgery He was not believed and the second readmg 
of the Crimes Act followed Later in the session Sir Charles 
Lewis an Ulster member and a bitter antagonist of the Nati^*^_ 
ists moved that the charges made by The Times constit 
breach of privilege The government met this proposal Lj an 
offer to pay the expenses of a libel action against The Times on 
behalf of the Irish members incriminated This was refused 
Gladstone proposed a select committee of inquiry into the charges 
including the letter attributed to ParneU and to this Parnell 
assented But the governmeitt rejected the proposal For the rest 
Parnell maintained almost superhuman reticence 
The Fatnell Commission —F H O Donnell an ex M P and 
formes membor of the Irish party now brought an action against 
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The Tt les for libel His case was a weak one and a verdict was 
obtained by the defendants But in the course of the procecdirgb 
the attorney c^enerai counsel for The Times afhrmed the readi 
ness of his clients to establish all the charges advanced including 
the j^enuineness of the letter which Parnell had declared to be a 
forgery Parneii once more invited the House of Commons to 
refer this particular issue — that of the letter — to a select com 
mittee This was again refused but after some hesitation the 
government resolved to appoint by act of parliament a special 
commission composed of thiee jud^^es of the High Court to 
inquire into all the charges advanced by The Times This led to 
what was in substance though not perhaps m judicial form the 
most remarkable state trial of the 19th century The commission 
began to sit m September 18S8 and issued its report m February 
1890 The report of the commission was a voluminous document 
reporting on the whole of the questions ansmg out of the relation 
between parliamentary action and outrage it was variously inter 
preted by different parties to the controversy 

The specific charges brought against Parnell personally were 
thus dealt with by the commissioners — 

(a) That at the time of the Kilmamham negotiations Mr Parnell 
knev that Sheridan and Boyton had been organizing outra e 
and theretore wished to use them to put down outrage 

We find that this char e has not been proved 

(b) That Mr Parnell was intimate with the leadm" Invincibles 
that he probably learned from them what they were about 
when he was released on parole in April 1882 and that he 
recomiized the Phoenix Park murders as their handiwork 

We find that there is no foundation for this char e We have 
already stated that the Invincibles were not a branch of the 
Land Lea ue 

(c) That Mr Parnell on 3rd January 1883 by an opportune 
remittance enabled F By me to escape from justice to France 

We find that Mr ParneU did not make any remittance to enable 
F Byrne to escape from justice 

Pigott s Forgery — The argument of Parnell s insincerity based 
on the facsimile letter alleged to have been written by Parnell 
condoning the Phoenix Park murders broke down altogether It 
had been purchased with other documents from one Richard 
Pigott who afterwards tried to blackmail Archbishop Walsh by 
otfenng in a letter which was produced m court to confess its 
forgery Cross examined by Charles Russell on this letter to the 
archbishop Pi ott broke down utterly Before the commission 
sat again he fled to Madrid and there blew his brains out He 
had confessed the fort^ery to Labouchere in the presence of G A 
Sala but did not stay to be cioss examined on his confession The 
attorney general withdrew the letter on behalf of The Times and 
the commission pronounced it to be a forgery Shortly after the 
letter had been withdrawn Parneii filed an action against The 
Times for libel claiming damages to the amount of £100 000 The 
action was compromised out of court by a payment of £5 000 

Practically the damaging effect of some of the findings of the 
commission was neutrahzed by Parnell s triumphant vindication m 
the matter of the facsimile letter and of the darker charges levelled 
at him Towards the close of 1889 before the commission had 
reported but some months after the forged letter had been with 
drawn Parnell visited Hawarden to confer with Mr Gladstone on 
the measure of Home Rule to be introduced by the latter should 
he again be restored to power What occurred at this conference 
was afterwards disclosed by Parnell but Mr Gladstone vehe 
mently denied the accuracy of his statements on the subject 

Divorce Case — But ParneU s faU was at hand In December 

889 0 Shea filed a petition for divorce on the ground of his wife s 
tidultery with ParneU Parnell s intimacy with Mrs O Shea had 
begun in 1881 though at what date it became a guilty one is not 
m evidence 0 Shea had m that year challenged him to a duel 
but was pacified by the explanations of Mrs 0 Shea It is known 
that O Shea had been ParneU s confidential agent in the negotia 
tion of the Kilmamham Treaty and m 1885 Parnell had strained 
his personal authority to the utmost to secure 0 Shea s return for 
Galway It is not known why OShea suddenly took action in 
1889 No defence being offered a decree of divorce was pro 
nounced and in June 1891 Parnell and Mrs 0 Shea were married 
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At tirst the Irish party determined to stand by Painell The 
de tree was pronounced on Kov i/ 1890 On the oth a great 
meeting of his political friends and supporters was held in Dubhn 
and a resolution that m ail political matters Parnell possessed the 
confidence of the Irish nation, was earned by acclamation But 
the Irish party reckoned without its Enghsh allies At a meeting 
ot the National Liberal Federation held at Sheffield on Nov 21 
John Morley was privately told that the Nonconformists would 
insist on Parnells resioUation Parhament was to meet on the 
5th Mr Gladstone tried to convey to Parnell pnvately his con 
vLction that unless Parnell retired the cause of Home Rule was 
lost But the message never reached Parnell Gladstone then 
re:(iuested John Morley to see Parnell but he could not be found 
Eanally on the 4th Gladstone wrote to Morley the famous and 
fatal letter in which he declared his conviction that notwith 
standing the splendid services rendered by Mr Parnell to his 
country his continuance at the present moment m the leadership 
would be disastrous in the highest degree to the cause of Ireland 
and that the continuance: I speak of would not only place many 
hearty and effective friends of the Irish cause m a position of 
gieat embarrassment but would render my retention of the leader 
slip of the Liberal party based as it has been mainly upon the 
prosecution of the Irish cause almost a nullity This letter was 
not published until after tie Insli parliamentary party lad met in 
tie House of Commons and re elected Parnell as its chaitman 
without a dissentient voice A few days later Parnell was requested 
hf a majority of the party to convene a fresh meeting It took 
p’ace in Committee Room No 15 and after several da>s of angry 
recrimination and passionate discussion during which Parnell 
who occupied the chair scornfully refused to put to the vote a 
resolution for his own deposition 45 members retired to another 
room and there declared liis leadership at an end The remainder 
25 in number stood by him The party was thus divided into Par 
nelhtes and anti Parnellites and the schism was not healed until 
several years after Parnell s death 

This was practically the end of Parnells political career in 
England The scene of operat ons was transferred to Ireland and 
tliere Parnell fought incessantly a bitter and a losing fight em 
bittered by the hostility of the Church which had never approved 
of a Protestant leader The campaign ended only with his death 
An attempt at reconciliation m the party v as made in the spring 
at what was known as the Boulogne negotiations where Wilham 
0 Brien endeavoured to arrange an understanding but it came 
to nothing Probably Parnell was never very anxious for its 
success The life he led the agonies he endured the labours he 
iiindertook from the beginning of 1891 travelling weekly to Ire 
land and intoxicating himself with the atmosphere of passionate 
nationalism m which he moved would have broken down a much 
stronger man He who had been outwardly the most impassive 
of men became restless nervous almost distracted at times He 
visited Ireland for the last time in September and the last pubhc 
meeting he attended was on the 2 /th of that month The next day 
lie sent for his fnend Dr Kenny who found him suffering from 
aenta rheumatism and general debihty He left Ii eland on the 
50th promising to return on the following Saturday week He did 
return on that day but it was in his coffin He died at Bnghton 
on Oct 6 His remains were conveyed to Dubhn and on the 
following Sunday they were laid to rest in the presence of a 
vast assemblage of the Irish people in Glasnevin Cemetery not far 
from the grave of 0 Conneii 

The pmxcipal materials for a biography of Parnell and the history 
of the Parnellite movement are to be found m ffansdrds FarUa 
rnentmy Debates (rS)5“-9i) m the Anmmt Register for the same 
petiod m the Report of ike Speaal Commission issued m i$90 
m The Life of Charles Stewart Parnell by R Barry O Brien in 
the Parnetiiie Movement by T P 0 Connor M P and in a copious 
biography of Parnell contributed by an anonymous but well mformed 
writer to the Dzei oj Nat Btog vol xhn See also Mrs C S Parnell 
Charles Stewart Fasnelt hts love story and poMtcal kfe (2 vols 
3:9x4) J S Parnell Charles Stewart Parnell (1916) M M 0 Hara 
Ckmf <md Tnbme ParmU and Davtit (igig) St John G Ervme 
C1M5 pop ed 1028) A F Robbms ParmU the last five 
ymm (X926) (J R Th X) 
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in Dublin was educated at Trinity college Cambridge and m 
i/oo took his MA degree being ordained deacon in the same 
year In r 704 he became minor canon of St Patnek s cathedial 
and in 1706 archdeacon of Clogher In 1713 he was one of the 
I contributors to the Poetical Miscellanies edited for Tonson by 
St ele and published his Essay on the Different Styles of Poetry 
He was a member of the Scriblerus Club and he wrote the Essay 
on the Life and Writings and Learning of Homer prefixed to 
Pope s translations In 1716 Parnell was presented to the vicarage 
of Fmglass when he resigned his archdeaconry In the same year 
he pubhshed Homers Battle of the Frogs and Mice With the 
remarks of Zoilus To which is prefixed the Life of the said 
Zozlus Parnell died a Chester where he -^as buried on the 24th 
of October 1718 Parnells best known poem is The Hermit 

In 1770 Poems on Several Occasions was printed with a life of the 
author by Oliver Goldsmith His Poetical Works were printed m 
Anderson s and other collections of the Bnttsh Poets See The Poetical 
Works (1894) ed by George A Aitken for the Aldine Edition of the 
British Poets His corre pondence w ith Pope is published in Pope s 
Works (ed Elwm and Courthorpe \u 451-467) 

PARNUj a seaport and watering place of Estoma m 58 23 
N 24 30 E on the left bank of the Parnu river \ m above its 
entrance into Parnu Bay the northern arm of the Gulf of Riga 
Pop (1934) 20 334 There are two government and three private 
quays with good anchorage for large vessels a railway on the 
quays extensive warehouses and an icebreaker workmo* from 
November to April The imports are salt herrm s coal manure 
and cork wood and the exports flax timber and woodpulp 

Founded on the right side of the river m 12^5 by one of the 
bishops of Saare Maa Parnu was in the i6th century occupied in 
succession l>y the Swedes the Poles and the Teutonic Km hts 
After 1599 the Poles transferred the town to the left side of the 
river and in 1642 the Swedes who had been m possession since 
1617 strengthened it with regular fortifications In 1710 it was 
taken by the Russians and in 1918 was included m E tonia 

PAROCHIAL SCHOOLS In the United States a parochial 
school is a private elementary school maintained by a Roman 
Catholic palish Elementary schools conducted by the Roman 
Catholic Church are generally known m the United States by this 
name to distinguish them from public schools supported by taxa 
tion 

Parochial schools m the United States date from the early 1 7th 
century the first schools having been founded at that time m 
Florida and New Mexico Prior to 1776 70 Roman Catholic 
schools existed within the present confines of the United States 
The increased immigration especially from Germany and Ireland 
and the consequent expansion of the church after 1840 were the 
principal factors making for the development of the Roman 
Cathohe school system The Third Plenary Council of Baltimore 
(1885) made it obhgatory for every parish to maintain a school 
From 1880 to 19 0 the attendance at Roman Catholic schools in 
creased from 405 234 to i 795 673 the percentage of total increase 
for the 40 year period being 343 12% 

Parochial schools are supported financially by each parish but 
form a diocesan system administered by a diocesan superintendent 
who IS subj ect immediately to the bishop or to the diocesan board 
of education Each school has a principal and a supervisor be 
longing as a rule to the religious community The curriculum 
of the parish school has practically the same content as that of the 
public elementary school to which is added religious education m 
its many phases The number of hours and the length of the term 
are the same as in the public school The text books used are 
ordered by law or m use m the pubhc school or texts espe 
tEncptfdesigned for Roman Catholic schools 

The majority of elementary school teachers in parish schools 
are men and women members of a religious community or order 
These teachers are required to undergo a professional preparation 
in the mam the same as that required of pubhc school teachers 
In order to prepare these teachers various Roman Cathohe uni 
versities maintain departments of education A great number of 
rehgious communities have estabhshed their own training schools 
Teachers institutes summer courses and summer school work 
are offered to teachers m service Wherever neces^ry the^each 
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ers obtain State certificates m other cases they are certified by | 
the Diocesan Board of Education 0 \er /5% o the teachers m 
parochial schools are above the age of 5 

The 196 statistics for Roman Catholic parochial schools are as 
follows schools 7449 teachers 5:5 idS (reli ions ^09^1 lay 
4 2^4) attendance in 560 

Bibliographi —J Burns Inn iples Growth and EstabUskmei t of 
he Catholic School Sxstem ■&% the United States (191 ) and Giowth 
and Development of the Catholic School System in the Untied States 
(igi ) J Dunney The Parish School (1921) J H Ryan A Cate 
chism of Catholic Education (1922) F M Crowley Drectoiy of 
Catholic Colleges and Schools (1928) (J H Ry ) 

PARODOS the open space or passao^e at either side of a 
Greek thea re between the sta«^e with its subsidiary buildings 
met the curved cavea or place for the audience also an ode sung 
by the chorus at its entrance which was always made through 
the parodos 

PARODY in the strict meaning of the word imphes a comic 
imitation of a serious poem (TapcoSia is a song sung beside ) 
To ridicule the grandiose is a primary impulse not confined to 
any one form of art or indeed to ait at all It is of this stuff that 
satire is made but poetic parody partly through the accidents of 
history has acquired a smail literature of its own The Greek epic 
the Greek drama amongst a people quick witted and politically 
minded were especially liable to this kind of critical assault Thus 
though the true father of parody may well have been the neign 
hour of the first man who sang Aristotle is able to attribute the 
origin of parody as a definite art to Hegemon of Thasos whose 
imitation of The Battle of the Gian s appears to have consoled 
the Athenians for the disasters of their expeditionary force m 
Sicily 

e ha\ e however other examples of early Greek parody 
There is a fragment of several hundred hnes still extant by 
Matron m which the dishes of an Athenian banquet are intro 
duced m the epic style of Homer and the Batrachomyomachm 
or Battle of the Frogs and Mice a travesty once ascribed to 
Homer himself is certainly far older than Hegemon of Thasos 1 
or Hipponax of Ephesus another claimant to the title of first 
parodist Hipponax a man himself embittered by the rude can 
cafcures of sculptors wrote a parody of the lhad of which the 
four opening hnes have been preserved by Athenaeus But the 
Greek parodist par eotceilence is Aristophanes who imitates 
Aeschylus and with greater gusto Euripides His attack upon the 
latter poet in The Acharmans embraces all that is possible in the 
realm of parody being a brilliant burlesque not only on manner 
isms but on spirit and modes of thought There is no exact parody 
so penetrating and acute or rather none that has been preserved 
until we come down to comparatively modern times 

3 t should be remembered however that rigid forms of metre 
and an eagerly sophisticated period of letters are the forcing 
ground for the parodist while burlesque and satire flourish 
abundantly especially in light drama on every kind of soil 
Roman literature produces the satires of Persius which contain 
interludes of parody some of which are supposed to have been 
modelled on the verses of Nero Mediaeval romance is mocked 
in Cervantes Don Qmxote but the verbal felicities here are 
plainly not so important as the great conception of the satire as 
a whole Scarron s Vergile TravesU written about the middle of 
the 17th century was borrowed from the Italian Lalhs Aenetd 
TravesUta and part of it was translated into English by Charles 
Cotton This poem is a coarse burlesque and not in the true 
sense parody In England Shakespeare mimicked Marlowe and 
was himself parodied by Marston who wrote a travesty of Venm 
mti Adorns John Philips who composed The Splendid Shtlkng 
a burlesque of Paradise Lost is described on Ms monument in 
Westminster Abbey as a second Milton But the epithet even 
if humorously intended is flattenng in the extreme 

Tide Englisli Parodists — The golden age of English parody 
may be said to begin with l^aac Hawkins Brown who wrote very 
passable imitations of Pope Thomson and Young Thenceforward 
English parody flows m a direct stream and the popularity of the 
exercise amorist scholars and wits m this country is in all prob 
ability dtie to the practice of setting compositions after the turn 
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ner of classical poets as a task for pupils m pubhc schools It is 
an eas> step from compulsory imitations of the Greek dramatists 
of VirmI Horace and Ovid to critical imitations of contemporary 
verse The Refected Addresses of Horace and James Smith writ 
ten as dedicatory odes on the occasion of the re opening of Drury 
Lane theatre m 18 1 are models of excellent parody and are even 
said to have caused no annoyance to the poets on whose work 
the> were based This is a severe criterion The authors of the 
Bon GauUter Ballads created an imaginary contest for the poet 
laureateship an office at that time rendered vacant by the death 
of Southev and this fashion was iollowed with great skill by Sir 
Owen Seaman (dunng the interregnum between Lord Tennyson 
and Sir Alfred Austin) in The Battle of the Bays C S Calverley 
and J K Stephen the former aided noi» a little by the mediocre 
quahty of the muses finding favour with mid Victorian readers 
wrote parodies which can scarcely be surpassed Since the triumph 
of the novel as a form of hterar> self expression there have been 
many amusing imitations of prose romance no ably by Bret 
Harte Max Beerbohm and Stephen Leacock the American 
parodists however paying far more attention to matter than 
to form 

It should be noted that parody if it is to be worth while 
must be cnticism It is not by virtue of its self imposed limita 
tions absolved from the dutv of showing some fair cause for 
ridicule But the target aimed at by the parodist is not always the 
poet whose dress he wears Satire of current manners pohtics 
or morals may be conveyed by using parody as a vehicle more 
powerful and more authoritative than the authors unassisted 
pen In such cases of borrowed thunder the original author is 
obviously receiving the tribute of flattery either to his greatness or 
to his popularity or to both Where however imitation involves 
also criticism of the model imitated adoration is less easily 
combined with mirth and there are those who find all parodies 
of well loved poets painful to read if not blasphemous 

As an example of parody pressed to its extreme limit as a direct 
form of literary criticism the following lines may be quoted — 

; Two voices are there one is of the deep 

It learns the storm cloud s thunderous melody 
I Now roars now murmurs with the changmg sea 

Now bud like pipes now closes soft in sleep 
And one is of an old half witted sheep 
Which Meats articulate monotony 
And indicates that two and one are three 
That grass is green lakes damp and mountains steep 
And W ordsworth both are thme at certain times 
Forth from the heart of thy melodious rhymes 
The form and pressure of high thoughts will burst 
At other times — Good Lord ^ I d rather be 
Quite unacquainted with the ABC 
Than write such hopeless rubbish as thy worst 

This mock sonnet by J K Stephen will be seen to embody a 
very general li rather too sweeping estimate of the poetry of 
Wordsworth whilst copying alike the nobler and the less exalted 
mannerisms of that poet turn by turn yet it preserves throughout 
these variations the authentic cadence of the sonnet form 
serenely undisturbed 

Parody then if well executed has this merit that it pours 
criticism swiftly into an unforgettable mould But much that is 
wntten m the name of parody is either on the one hand clownish 
mimicry or on the other of no more value than a school exercise 
neatly performed by an assiduous student It may be added that 
several famous Enghsh poets have parodied their own poetry as 
a tour de force But they have not done it well (E V K ) 

PAROS or PARC, an island in the Aegean sea 37 N lat 
and 25^ 10 E long one of the largest of the Cyclades with a 
population of 7 725 It hes to the west of Naxos from which it 
IS separated by a channel about 6 m broad Its greatest length 
from north east to south west is 13 m and its greatest breadth 
to miles It IS formed of a single mountain about 2 500 ft high 
sloping evenly down on all sides to a mantime plain which is 
broadest on the north east and south west sides The island is 
composed of marble though gneiss and mica Schist are to be 
fotmd m a few places The capital Patoekia or Paxikia (Italian 
Parechm) on a bay on the north we^t of^he island occupies 



P ARR— P \RROT 


338 

the site of the ancient capital Its harbour admits small \essels 
but the entrance is dangerous 

By the sea is a mediaeval castle built almost entirely of 
ancient remains Similar traces of antiquity re numerous in the 
town and on a terrace to the south is a precinct of Asclepius 
Outside the town is the church of Katapoliam ( H E/ arov 
TairuXiavri) of the hundred gates said to have been founded by 
the empress Helena one of the two adjoimn chuicnes is of 
V ry early form and there is a baptistry with a cruciform fon 

On the north side of the island is the bay of Naoussa (Naussa) 
or Agoussa a safe roomy harbour m ancient times closed by a 
chain or boom Another good harbour is that of Dnos on the 
south east where the Turkish fleet used to anchor on its annual 
\oya e through the Aegean The three villages of Tra oalas 
Marmora and Kepidi (pronounced Tschipidi) m an open plain 
on the eastern side of the island rich m remains of antiquity 
probably occupy the site of an ancient town 

Parian marble white and semi transparent with coarse gram 
and beautiful texture was the chief source of wealth to the island 
The quarries lie on the northern side of Mt Marpessa (afterwards 
Capresso) The marble exported from the 6th century b c and 
used by Praxiteles and 0 her sculptors came from subterranean 
quarries driven horizontally or descending into the rock being 
won by lamplio^ht it had the name Lychmtes Lychneus (from 
lychiios a lamp) or Lygdos (Plm H N xxxvi 5 14 Plato 
Eiyxtas 400 D Athen v 2050 Diod Sic 52) Several of 
these tunnels are still to be seen At the entrance to one of them 
is a bas relief dedicated to Pan and the Nymphs Attempts to 
work the marble have been made m modern times i 

History — In tradition Paros was colonized with Arcadians by 
Paros of Parrhasia Fiom Athens came lomans later Parian 
colonies were sent to Thasos and Parium on the Hellespont In 
the former founded in the 15th or iSth Ol3mipiad the poet Archi ; 
lochus native of Paros is said to have taken part As late as 385 | 
BC the Parians in conjunction with Dionysius of Syracuse | 
founded a colony on the Illyrian island of Pharos In the 6th cen I 
tury Parians were invited by Miletus to reform its constitution | 
Shortly before the Persian War Paros seems to have been a de | 
pendency of Naxos In the Persian War Paros joined the Peisiaiis j 
md sent a trireme to Marathon In retaliation its cit> was be j 
sieged by an Athenian fleet under Miltiades who demanded a fine 
of 100 talents But the town offered a vigorous resistance and the 
\thenians were obliged to withdraw Pa os also sided with Xerxes 
against Gieece but after the battle of Artemismm its cont ngent 
remained in Cythnos For this unpatriotic conduct Themistocles 
exacted a heavy fine (Herod viii ii ) In the Delian League 
Paros paid the highest tribute of all the islands — talents 
Little IS known of the constitution of Paros In 410 b c the 
Athenian general Theramenes found an oligarchy at Paros and 
restored the democracy (Died Sic xiii 47) Paros joined the 
Athenian confederacy of 378 bc but withdrew about 357 BC 
along with Chios Later the island lost political importance pass 
mg with other Cyciadic islands to the Ptolemies of Egypt and 
thence to Roman rule When the Latins made themselves masters 
of Constantinople Paros like the rest became subject to Venice 
In 1537 It was conquered by the Turks It now belongs to Greece 
and forms a province with Naxos 

Among the most interesting discoveries made in the island is 
the Parian Chronicle v ) 

Bibiiography — ^Herodotus 1171V 831 vi 133-136 viu 67 

II 2 Thucydides iv 104 Heracleides De Rep 8 Dionys Per 525 
Diod xiii 47 x\ 13 Strabo 487 Corp Inser Gr 2 376-8 Inser 
Graecae sv Tournefort Voyage du Levant i 232 seq (Lyons 1717) 
Clarke Ttavek in (1814) Leake Travels in Northern Greece 111 
84 seq (1835) ProLesch Denk’wurdtgketien ii 19 seq (Stutt art 
1836) Ross Reisen auf den gnechuchen Inseln 1 44 seq (Stuttgart 
and Tubingen 1840) Fiedler Reise durch alls Theile des Komgrezches 
Gnechenland n 179 seq (Leipzig 1841) Bursian Geograpftte von 
Cnechenland n 483 seq (Leipzig 1872) For the Parian Chronicle 
Imcnptiones graecae xii 100 sqq and Jacoby s edition See also 
tor Parian marble Plato Mryxtas 400 D Diod 11 52 Phn N H xxvi 
S 14 Athen v 2,050 

PAJIR, CATHERINE (isx -154S) the sixth queen of 
Henry VIII was r daughter of Sir Thomas Parr (d 1517) of 


Kendal an official of the royal household When only a girl she 
was married to Edward Borough and after his death m or before 
Ii 9 to John Ne\ille Lord Latimer who died in 154 or 1540 
Latimer had onI> been d ad a few months when on the i th of 
July Catbenie was mariied to Henry VIII at Hampton 

Court The new que n who was regent of En land during the 
kng s absence m 544 acted in a very kindly fashion towards her 
stepchildren but her patience with the king did not preven a 
charo^e of heresy fiom bem brou ht ao^amst her Henry however 
would not permit her arrest and she became a widow for ^he 
thud time on his death in January 1547 In the same year she 
married a former lo\er Sir Thomas Seymour now Lord Seymour 
of Sudelcy Soon after this e ent on the 7th of September 1548 
she died at Sudeley castle Catherine was a pious and charitable 
woman and a friend of learning she wrote The Lamentatton or 
Complaint of a Sinner which vvas published after her death 

PARR, THOMAS (g 14 3— 1 60 5) En lish centenanan 
known as Old Parr is reputed to have been born m 1483 at 
Wmnmgton Shropshire When i^o years old he is said to have 
threshed corn In 16^^ his fame reached Thomas Hovard nd 
earl of Arundel who had him conveyed to London Here he was 
presented to Km Charles I but the change of air and diet soon 
affected him and the old man died at Lord Arundel s house m 
London on Nov 14 16^,5 He was buried in the south transept 
of W estminster Abbey where the inscription over his o^rave reads 
Tho Parr of ye county of Salopp Born in Ao 1483 He lived 
m ye reignes of Ten Princes viz K Edw 4 K Ed V K Rich 3 
K Hen ^ K Hen 8 K Edw 6 Q Ma Q Eliz K Ja and K 
Charles aged 15 yeares and was buried here Nov 15 1635 

PARR, the name given to young fi h of the salmon family 
which have a senes of dark bars along the side of the body 
termed parr marks They generally lose the parr marks and mi 
grate to the sea when about 6 in long but parr up to 10 in are not 
uncommon {See Salmon and ^almonidae ) 

PARRAMATTA see Sydney 

PARRATT, SIR WALTER (1841-19 4) English organist 
was born at Huddersfield on Feb 10 1841 He was educated 
privately and displayed his musical aptitude at a very early age 
He IS said indeed to ha\ e played the whole of Bach s 48 preludes 
and fugues by heart at the age of ten In 1872 he became organist 
of Magdalen college Oxford and m 1882 organist of St Georges 
chapel Windsor From 190S-18 he was professor of music at 
Oxford and from 1916- 0 dean of the faculty of music m London 
university He was knighted in 1S92 He died at Windsor on 
March / 19 4 

PARRHASIUS, of Ephesus one of the greatest painters of 
Greece He settled in Athens and may be rani ed among the Attic 
artists He was certainly distinguished as a painter before o99 b c 
He lb said to have been interested in the study of proportion 
Many of his drawings on w ood and parchment were preserved and 
highly valued by later painters for purposes of study His picture 
of Theseus adorned the Capitol m Rome His other works are 
chiefly mythological groups A picture of the Demos the per 
sonified People of Athens is famous 

PARROT, the name of a large group of birds which for 
centuries have attracted attention by their gaudy plumage and 
by the readiness with which many of them learn to repeat all 
kinds of sounds including words and phrases of human speech 
It must not be thought that this implies anything more than 1 
mimetic power or that the bird understands what it is saying 
The parrots form the family FstUacidae of the order Fsittaci 
This order includes also the cuckoos and honey eaters (qq v ) 

Although the majority of parrots are tropical the Carolina 
parakeet (Conurus carohnensis) at the beginning of last century 
ranged as high as the shores of lakes Erie and Ontario while 
C patagonus reaches the Straits of Magellan Two genera are 
peculiar to New Zealand The region containing the greatest 
number of parrots m proportion to its area is that covered by 
the islands from Celebes to the Solomon group (Wallace Geogr 
Dtstr of Animals) The species with the widest range is the ring 
necked parakeet (Falaeoms torquatus) which extends from the 
mouth of the Gambia across Africa to the Red Sla throughout 
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India Ce>lon and Burmah to Tenasserim Parrots are gre an 
ous and monogamous The sexes are usually alike in appearance 
The fii ht is low and undulating but powerful The food is lar ely 
vegetable and is held m the claws — a unique feature The voice 
IS usually harsh Parrots lay their eggs m holes in trees and rocks 
or on the ground and the eggs are white from one to twelve 
tormmg the clutch Perhaps the best talker is the Afncan rey 
parrot {Psittacus enthacus) which has a red tail 

See also Macaw CocrwATOO Kea Lory Nestor Love 
BIRD kAK^po Birds 

PARROT FISHES, more correctly Parrot Wrasses marine 
fishes of the family Scandae closely alhed to the wrasses or 
Lahndae The principal genera 
are Scams Pseudoscarus Odan 
and Spansama They have laro*e 
scales nine spines and ten rays 
m the dorsal fm and two spines 
with eight rays in the anal and 
a singular dentition The teeth of 
the jaws are soldered together 
and forma sharp edged beak sim 
liar to that of a parrot the The red parrot fish | 

upper and lower beak are divided into two lateral halves by a me 
dian suture By this sharp and hard beak parrot fishes are enabled 
to bite off those parts of coral stocks which contain the polyps 
or to cut off branches of fucus The process of triturating the 
food IS performed by the pharyngeal teeth which likewise are 
united and form plates with broad masticatory surfaces Of 
these plates there is one pair above opposed to and fitting into 
the single one which is coalesced to the lower pharyngeal bone 
Nearly one hundred species of parrot fishes are known from the 
tropical and sub tropical parts of the Indo Pacific and Atlantic 
oceans like other coral feeding fishes they are absent on the 
tropical west coasts of America and Africa Beautiful colours 
prevail m this group of wrasses but are subject to great van 
ations m the same species The majonty of parrot fishes are eat 
able Many attain to 3ft m length 
PARRY SIR CHARLES HUBERT HASTINGS, ist 
Bart cr 190 (1848-1918) English musical composer second 

son of Thomas Gambler Parry of Highnam Court Gloucester 
was bom at Bournemouth on Feb 27 1848 He was educated at 
Malvern Twyford near Wmcheste Eton (from 1861) and 
Exeter College Oxford While still at Eton he wrote music two 
anthems being published m 1865 He studied music successively 
with H H Pierson (at Stuttgart) Sterndale Bennett and Mac 
farren but the most important part of his artistic development 
was due to Edward Dannreuther Among the larger works of this 
early period may be mentioned an overture Gmllem de Cabes 
tank (Crystal Palace 1879) a pianoforte concerto in F sharp 
minor played by Dannreuther at the Crystal Palace and Richter 
concerts in 1880 his first choral work Scenes from Prometheus 
Unbound produced at the Gloucester Festival 1880 and a sym 
phony in G given at the Birmingham Festival in 1882 A settin 
of Shirley s ode The Glortes of our Blood and State brought out 
at Gloucester m 1883 attracted general attention and laid the 
foundation of his reputation After this with a noble eight part set 
ting of Milton s Blest Patr of Strens (Bach Choir 1887) began a 
fine series of compositions set to sacred or semi sacred words 
These include Jndtth (Birmingham 1888) Ode on St Cectltas 
Day (heeds 1889) L Allegro ed tl penseroso (l^ormch 1890) De 
Profundts (fRexeierd 1891) The Lotus Eaters (Cmibxidge 1892) 
Job (Gloucester 1892) King Saul (Birmingham 1894) Invoca 
tionto M%lsic (JLeeds 1895) Magnificat (Rexeiord 1897) A Song 
of Darkness and of Light (Gloucester 1898) and a Te Deum 
(Hereford 1900) In his Symphonic Vanations (1897) he dis 
played his power as an instrumental composer while his incidental 
music to The Birds of Aristophanes (Cambndge 1883) and The 
Frogs (Oxford 1892) afford^^d opportunity for the display of that 
abounding sense of humour which was such an essential part of his 
genial and engaging disposition He also wrote much admirable 
chamber music and many beautiful songs and part songs includmg 
a setting of Blake s Milton which undeu the title Jerusalem 


has become universally known and loved 

Parry s writings include the popular Studies of Great Com 
posers The Evolution of the Art of Music (1896) a volume (The 
SeventeentJ Century) of the Oxford History of Music Johann 
Sebastian Bach (1909) and Style in Musical Art (1911) At the 
opening of the Ro>ai College of Music in 18S3 he was appointed 
professor of composition and of musical history and m 1894 on 
the retirement of Sir George Grove Parry succeeded him as pnn 
cipal He was appointed Choragus of Oxford University in 18S0 
succeeding Stainer m the musical professorship of the university 
in 1900 Parry retired from his professorship in 1908 and died at 
Rustmgton Sussex on Oct 7 191S 

See C L Graves Hubert Pany (2 vols 19 6) 

PARRY, SIR WILLIAM EDWARD (1790-1855) Eng 
lish rear admiral and Arctic explorer v as born in Bath on Dec 
19 I/90 the son of a doctor At the age of he joined the flag 
ship of Admiral Cornwalhs in the Channel fleet as a first class 
volunteer in 1806 became a midshipman and in 1810 became 
lieutenant in the Alexander frigate which was employed for 
the next three years in the protection of the Spitzbergen whale 
fishery He made, many astronomical observations m northern lati 
tudes and afterwards published the results of his studies m a 
small volume on Nautical Astronomy by Night (1816) From 
1813-1 / he served on the North American station In 1818 he 
was given the command of the Alexander brig m the Arctic 
expedition under Captain (afterwards Sir) John Ross This ex 
pedition returned to England without success but m the following 
year Parry obtained the chief command of a new Arctic expedi 
tion consisting of the two ships Griper and Hecla This 
expedition returned to England m Nov 18 0 after a successful 
Arctic voyage (see Polar Regions) having accomplished more 
than half the journev from Greenland to Bering strait the com 
pletion of which solved the ancient problem of a North west Pas 
sage A narrative of the expedition entitled Journal of a Voyage 
to discover a North west Passage appeared m 1821 In May 18 x 
Parry set ail with the Fury and Hecla on a second expedition 
to discover a North west Passage but was compelled to return 
to England m Oct 18 ^ without achieving his purpose Mean 
while he had m Nov 1821 been promoted to post rank and shortly 
after his return he was appointed acting hydrographer to the navy 
His Jou nal of a Second Voyage etc appeared m 1824 

With the same ships he undertook a third expedition on the 
same quest m 18 4 but was again unsuccessful and the Fury 
being wrecked he returned home in Oct 1825 with a double 
I ships company Of this voyage he published an account in 1826 
In 1827 the Admiralty sanctioned an attempt on the North Pole 
from the northern shores of Spitzbergen and Parry reached 82 
45 N latitude He published an account of this journey under 
the title of Narrative of the Attempt to reach the North Pole etc 
(18 7) In April 18 9 he was knighted He became comptroller 
of the newly created department of steam machinery of the navy 
retiring m 1846 when he was appointed captain supenntendent 
of Haslar hospital He became a rear admiral m 185 and m 
1853 a governor of Greenwich hospital He died on July 8 1855 

See Memoirs of Rear Admiral Sir W E Parry by his son Rev 
Edward Parry (3rd ed 1857) 

PARSEC, the unit in which distances of stars are measured 
officially adopted by the International Astronomical Union in 
1922 A parallax of one second of arc corresponds to a distance 
of one parsec It is equal to 31 million million kilometres 
(3 iXio^^) 19 million million miles or 3 3 light years 
PARSEES or Parsxs the followers m India of Zoroaster 
(Zarathustra) being the descendants of the ancient Persians who 
emigrated to India on the conque t of their country by the Arabs in 
the 8th century They first landed at Dm in Kathiawar (a d 706 ) 
and 19 years later moved to Sanjan on the coast of Gujarat where 
the Hindu ruler received them To this day their vernacular 
language is Gujarati Their settlement m Bombay dates from 1640 

The men have light olive complexions a fine aquihne nose 
bright black eyes a well turned chin heavy arched eyebrows 
thick hps and usually wear a light curhng moustache The women 
have small hands and feet fair complexions beautiful black eyes 
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finely arched eyebrows and long black hair which they ornament 
with pearls and gems They appear freely in public 

The head is covered with a turban or a cap made of stifi 
matenal something like the European hat without any rim 
and has an angle from the top of the forehead backwards It would 
not be respectful to uncover in presence of an equal much less 
of a superior The colour is chocolate or maroon The priests 
wear a white turban and are wholly dressed in white Men and 
women wear the sacred shirt sadra and the girdle knstt See 
Zoroaster 

Sects — ^The Parsees of India are divided into two sects the 
Shahanshahis and the Kadmis They differ as to the correct 
chronological date for the computation of the era of Yazdegerd 
the last king of the Sassaman dynasty who was dethronea by the 
caliph Omar about a d 640 This led to the variation of a month 
in the celebration of the festivals The Parsees compute time 
from the fall of Yazdeo’erd Their calendar is divided into twelve 
months of thirty days each the other five days being added for 
holy days are not counted Each day is named after some 
particular angel of bliss under whose special protection it is 
passed On feast days a division of five watches is made under 
the protection of five different divimties In midwinter a feast 
of SIX days is held in commemoration of the six periods of creation 
About March i the vernal equinox a festival is held in honour 
of agriculture when planting begins In the middle of Apnl a 
feast IS held to celebrate the creation of trees shrubs and flowers 
On the fourth day of the sixth month a feast is held in honour 
of Sahrevar the deity presiding over mountains and mines On 
the sixteenth day of the seventh month a feast is held in honour 
of Mithra the deity presiding over and directing the course of 
the sun and also a festival to celebrate truth and friendship 
On the tenth day of the eighth month a festival is held m honour 
of Farvardm the deity who presides over the departed souls of 
men This day is especially set apart for the performance of 
ceremonies for the dead The people attend on the hills where the 
towers of silence are situated and m the sagns pray for the 
departed souls The Parsee scnptures require the last ten days of 
the year to be spent in doing deeds of chanty 

On the day of lazdegerd or New Years Day the Parsees 
rise early and after having performed their prayers and ablutions 
don a new suit of clothes and go to the fire temples to wor 
ship the sacred fire which is perpetually burning on the altar 
Unless they duly perform this ceremony they believe their souls 
will not be allowed to pass the bndge Chmvad leading to 
heaven Then they visit their relations and fnends when the 
ceremony of hamtjnr or joining hands is performed a kind of 
greeting by which they wish each other a happy new year 
Their relatives and fnends are invited to dinner and they spend 
the rest of the day in feasting and rejoicing 

There are only two distinct classes among the Parsees — ^the 
priests (dasturs or high priests mo beds or the middle order and 
herbads or the lowest order) and the people {behadtn behdtn 
or followers of the best religion ) The pnestly office is heredi 
tary and no one can become a pnest who was not born such 

The secular affairs of the Parsees are managed by an elective 
committee or panchayat composed of six dasturs and twelve 
mobeds making a council of eighteen 

Their rehgion teaches them benevolence as the first pnnciple 
and they practise it with hherality The sagacity activity and 
commeraal enterprise of the Parsees are proverbial 

See Menant Les Parsts (xSg$) Dosahhai Framji JKaraka Htstory of 
the Parsees (1884) Seervai and Patel Gujarat Parsees from the Earlt 
est Times (Bombay 1898) 

PARSlrEY, a hardy biennial herb known botanically as 
Potfosehmm sattvum (family Umbelhferae) the leaves of which 
are much used for garmshmg and flavouring It occurs as a garden 
escape in waste places in Britain and it is doubtful if it is known 
anywhere as a truly wild plant A de Candolle however (Ortgtn 
of C$dU^ated Plmts} considers it to be wild m the Mediterranean 
re^oa tt ^ows best m a partially shaded position m good soil 
of cpnsidembk^depth and abt too light a thick dressing of manure 
should be bofore For a continuous supply three 


sowings should be made as early in February as the weather per 
mits in Apr 1 or earl> m May and m July — the last for the winter 
supply in a sheltered position with southern exposure Sow thinly 
in drills from 12 to 15 in apart and about i in deep thm out to 
5 in and finally to 6 m each 

PARSNIP5 botanically known as PasUmca saUva a member 
of the family Umbelhferae ound wild m roadsides and waste 

places m England and throu<^h 
out Europe and temperate Asia 
and as an introduced plant in 
North Ameiica It has been culti 
vated since the time of the Ro 
mans for the sake of its long 
fleshy whitish root which has a 
peculiar but agieeable flavour 
The wild form with a tough pun 
gent somewhat poisonous root 
has become extensively natural 
ized in North America especially 
in the Eastern States and Canada 
and on the Pacific coast some 
times becoming a troublesome 
weed 

PARSON, a technical term in 
English law for the clergyman of 
the parish The word is properly 
Parsnip (pastinaca sativa) used only of a rector (See Rec 

UMBELLED FLOWER CLUSTERS AND TOR ViCAR BeNEFICE and 
COMPOUND LEAF AL O MATURE TiTHES ) 

7"" , ^ PARSONS, ALFRED 

(1847-1920) Enghsh painter was bom at Beckuigton Somei 
set on Dec 1847 He was educated privately and in 1865 
entered the General Post Office as a clerk but adopted painting 
as a career two years later He was pre eminently a painter of 
flowers and gardens and was also interested in designing gardens 
His picture of an orchard When Nature Painted All Things 
Gay (now in the Tate gallery London) was purchased by the 
Chantry fund m 1887 and he exhibited frequently at the Royal 
Academy the Grosvenor and New Gallery exhibitions He was 
elected A R A in 1897 and R A in 1911 From 1914 till bis death 
on Jan 16 19 0 he was president of the Royal Society of 
Pamters in Water Colours 

Many of Parsons illustrations appeared in Harpers Magazme 
while among the books he illustrated are She Stoops to Conquer 
(1887) Herricks Hespendes and Noble Numbers (1882 with E A 
Abbey) and The Danube from the Black Forest to the Black Sea 
(with F D Millet 1893) Parsons also wrote and illustrated Notes 
in Japan (1896) after a visit to that country in 189 -94 

PARSONS, HON SIR CHARLES ALGERNON (1854- 
1931) KCB (1911) OM (1927) British engineer bommLon 
don June 13 1854 fourth son of the 3rd earl of Rosse Educated 
privately and at St Johns college Cambridge he entered the 
Armstrong works at Elswick in 1877 In 1884 having served for 
a year on the experimental staff of Messrs Kitson of Leeds he 
entered into partnership with Messrs Clarke Chapman and Co 
of Gateshead On the dissolution of the partnership in 1889 Par 
sons whose invention of the Parsons steam turbine was bringmg 
him mto considerable prominence estabhshed his own works at 
Heaton Newcastle upon Tyne for the manufacture of steam tur 
bines dynamos and other electrical apparatus {see Steam Engine 
Parsons Turbines) Besides the chairmanship of C A Parsons and 
Co he occupied important positions on the directorate of various 
electrical supply and engmeenng companies He was made F R S 
m 1898 was awarded the Royal Society s Rumford medal m 1902 
was president of the Institute of Marine Engineers 1905-6 and of 
the British Association 1919-20 he has been awarded a number 
of medals and several honorary degrees He collected and repub 
lished m 1936 his father s papers The Scientific Papers of William 
Parsons Third Earl of Rosse {1800^67) He died Feb ii 1931 
PARSONS (or Persons) ROBERT (1546-1610) Enghsh 
Jesuit and political agitator son of a blacksmith was bom at 
Nether Stowey Somerset on Jrme 24 1546 Edl^ated at Balliol 
College Oxford he was fellow bursar and dean of his college but 
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m 4 he rtsigned or was dismissed from his fellowship and : 
o&ces for reasons which have been disputed He went to London 
and thence to Louvain where he entered the Roman Cathohc 
Church and spent some time m the compan> of Father Wil lam I 
Good a Jesuit In July 1^75 he entered the Jesuit Society at , 
Rome In 1 580 he was selected alon with Edmund Campion a 
former associate at Oxford and others to undertake a secret 
reli lous and polPicai mission to En land The two emissaries 
eno^aged in political intrigue in England and on the Continent 
In 1581 Campion was arrested but Parsons made his escape to 
Rouen whence he returned to Rome where he continued to direct 
the English miss on In 1588 he went to Spam where he re 
mamed for nine years He founded seminaries for the training of 
En lish pnebts at Valladolid Lucar Sevil e Lisbon and St Omer ^ 
He was made rector of the Enghsh college at Rome in 1397 and 
died there on April iS 1610 

Parsons was the author of over 30 polemical writings mcludm 
A Conference about the Next Succession to the Crowne of Ingland 
(1594) Treatise of the Three Convers ons of England (1603-04 3 
parts) an answer to Foxe s Acts and Monuments 

PARSONS, THEOPHILUS (1750--1813) American jurist 
was born in Byfieid (Mass) on Feb 24 1750 He graduated 
from Harvard college in I/69 was a schoolmaster at Falmouth 
(now Portland) (Me ) from 1770 to 17^3 studied law and was 
admitted to the bar in 17/4 In 1800 he removed to Boston He 
was chief justice of the supreme court of Massachusetts from 
1806 until his death m Boston on Oct 30 1813 In politics he 
took an active part as one of the Federalist leaders m the State 
He was a member of the Essex county convention of 17/8 called 
to protest against the proposed State constitution and as a mem 
ber of the Essex Junto was probably the author of The Essex 
Result which helped to secure the rejection of the constitution 
at the polls He was a member of the State constitutional con 
vention of i//g-8o and one of the committee of 26 which 
drafted the constitution he was also a delegate to the State 
convention of 178S which ratified the Federal constitution and 
according to tradition was the author of the famous Conciliatory 
Resolutions or propo ed amendments to the constitution which 
did much to win over Samuel Adams and John Hancock to the 
side of ratification His Commentaries on the Laws of the United 
States (i8j6) contains some of his more important legal opinions 
PARSONS, WILLIAM BARCLAY (1859-1932) Amen 
can engineer was born m New York city on April 15 1859 
entered the service of the Erie railroad but resigned to take up 
general practice m New \ork city in 1885 as consultmg engineer 
He became deputy chief engineer m 1891 to the rapid transit 
commission of New York city and was chief engineer of the com 
mission 1894-1904 As such he designed and supervised the 
construction of the first part of the subway system there He 
was connected professionally with railway construction in various 
parts of the world and with many hydro electric developments 
He was a member of the Isthmian Canal commission 1904 ad 
visory engineer to the Royal commission on London traffic 1904 
a member of the board of consultmg engineers of the Panama 
canal 1905 chief engineer of the Cape Cod canal 1912-14 and 
chairman of the Chicago transit commission 1916 He served 
during the Spanish American War as chief of engineers National 
Guard of New York and in the World War was major and later 
heutenant colonel and colonel of the nth US Engineers at 
tached to the B E F and A E F in France After the war he was 
made brigadier general of engineers and placed on the retired list 

His publications include Turnouts (18S4) Track (1886) Rapid 
Transit m Foreign Cities (1895) An American Engineer m China 
(1900) The American Engineers tn France (1920) Robert Fulton 
and the Submarine (192^) 

PARSONS, WILLIAM EDWARD (1872- ) Amen 

can architect and city planner was born at Akron (0 ) June 9 
1872 He graduated from "^ale university in 1895 and Columbia 
university m 1898 where he was awarded the McKim fellowship 
in 1899 He attended the Nicole des Beaux Arts Pans and studied 
under Laloux ^He entered the office of J C Howards architect 
New 'S'ork city m Igor and was appointed consultirof atchlteci 
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to the U S Government in the Philippines 1905 He designed 
many buildings m the Philippines including the Manila hotel 
Philippine General hospital the University hail the Manila club 
and the Mamia Normal school He developed and diiected the 
execution of a number of city plans for Manila Baguio Cebu 
and other cities and instituted the conservation of the old fortifica 
tions of the city of Manila as pubhc parks In 1914 he returned 
to the United States opening practice in Chicago m 1919 with 
E H Bennett as partner 

PARSONS, a city of Labette county Kansas USA near the 
south east corner of the State It is on Federal highway 73 and is 
served by the Frisco the Missouri Kansas Texas and electric rail 
wa>s Pop (19 0) 160 8 (8b% native white) 14 900 m 1930 
by the Federal census It is near the gas and coal fields building 
stone is quarried in the vicinity and there are large deposits of 
brick shale and clay The city has railroad shops a reclamation 
plant car and bnd e building works creameries cold storage 
plants packing houses for poultry and eggs a super power plant 
and other manufacturing and distributing industries The fac 
tones have over i 100 emplo>ees and an output m 1927 valued 
at $4 909 39 The city was founded in 1S69 and chartered in 
1871 It was named after Levi Parsons (1S22-87) the first presi 
dent of the Missouri Kansas Texas railroad 

PARSONS’ TURBINE see Turbine Steam 

PARTABGARH an Indian state m the Rajputana agency 
Area 886 sqm pop (193^) 7b 539 The inhabitants are mostly 
Bhils and other aboriginal tnbes The chief who has the title 
of Maharawat and a salute of 15 guns belongs to the Sisodia clan 
of Rajputs and the state formerly a tributary to Indore came 
under British protection in 1818 The town of Partabgarh (pop 
9 182) IS connected by a metalled load ( o m ) with the station 
of Mandasor on the Rajputana railway 

PARTABGARH, a district of British India in the Fyzabad 
division of the United Provinces The administrative headquar 
ters are at Bela Area 1443 sqm pop (iQo^) 9062^3 The 
Ganges forms the south western boundary line while the Gumti 
marks the eastern boundary for a few miles The only mineral 
products are salt saltpetre and kankar or nodular limestone The 
principal crops are rice barley pulse millets sugar cane and 
poppy There are manufactures of sugar and a httle silk and 
gram oil seeds hemp and hides are exported 

PARTHENAY, a town of western France capital of an 
arrondissement m the department of Deux Sevres 27 m N N E 
of Niort on the railway between that town and Saumur Pop 
(1931) 6 231 Considerable portions of the 13th century ramparts 
remain including the Porte St Jacques a fortified gateway guard 
mg an old bridge over the Thouet The church of Ste Croix 12th 
century restored m 1885 has a 15th century belfry the church 
of St Laurent has portions dating from the nth century Notre 
Dame de la Couldre has a ruined Romanesque portal and 1 m 
S W of the tovm is the ancient church (i2tb century) of Parth 
enay le Vieux Parthenay is the seat of a sub prefect It manu 
factures woollen goods 

PARTHENIUS, of Nicaea in Bithynia Greek grammarian 
and poet He was taken prisoner m the Mithradatic War and 
earned to Rome (72 bc) subsequently he visited Neapohs 
where he taught Virgil Greek His Epcorma TraSripaTa contains 
a collection of 36 love stories which are valuable as affording m 
formation on the Alexandrian poets and grammarians 

See E Martini in Mythagraphi graeci vol u (1902 in Teubner 
Senes) poetical fragments in A Meineke Analecta alexandnna (1853) 

PARTHENOGENESIS, the development of an egg cell 
that has not been fertilized by a male element or sperm cell 
Thus as Bonnet discovered in 1762 the summer generations of 
green flies or aphids are all parthenogenetic no males occurnng 
for months A drone bee develops from an unfertilized egg thu^ 
having a mother the queen but no father Parthenogenesis is a 
secondary simplification of ordinary sexual reproduction m which 
fertilization is an essential condition of development This secon 
daxy nature of parthenogenesis is indicated (r) by it^ sporadic 
occurrence m diverse classes of orgamsins (2) by its occasional 
occurrence along with ovum fettflizntion m iih« same anijinal as m 
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the queen bee (o) bv its not uncommon alternation with t>picai 
xual reproduction in the course of gen rations (4) by the fact 
that there is often polar body fo matioii in partheno enetically 
developing ova though part of its si mficance is rapped up with j 
the occurrence of fertilization (5) by the facts of aitificial 
parthenogenesis {see Fertilization) 

Occtirrence of Partiieiiogenesis m Animals — (a) In three 
classes of animals there is a frequent exhibition of partheno enesis 
namely in rotifers crustaceans and insects In most rotifers 
parthenogenesis prevails the males are usually relatively small 
and degenerate and m some cases where insemination occurs 
there is no fertilization In some types males are unknown 
In Crustacea among 0 000 specimens of the brine shrimp Arte 
mm only one male was f^iund and von Siebold repeatedly investi 
gated every member of a colony of Apus (once over 5 000 strong) 
without finding a single male At other times he found 1% in 
other cond tions many males were present In daphmds there are 
three kinds of eggs — {a) large thick shelled resistant ego^s which 
require fertilization and always develop into females (h) small 
thin shelled eggs which can develop without being fertilized and 
then give rise to females {c) eggs similar to the last but produc 
mg males Among the cyprids nearly related forms may show (i) 
a rare occurrence of males parthenogenetic generations follow 
mg one another for months (2) a frequent presence of males 
but occasional occurrence of parthenogenesis (0) an abundance 
of males all the year round and parthenogenesis unknown 
Among msec s parthenogenesis occurs in many gall flies (Cyni 
pidae) and saw flies (Tenthredinidae) In some of these no males 
have been found and this negative evidence of parthenogenesis 
has been confirmed by isolating females and rearing their eggs 
The unfertilized eggs may develop into females only (thelyotoky) 
or into males only (arrhenotoky) for a limited period or into 
both sexes In aphids the parthenogenetic development of females 
may continue for at least four years but no case is known where 
males do not eventually occur also arising from parthenogenetic 
ova Among scale insects (Coccidae) parthenogenesis often oc 
curs even though males are present In most cases the male is 
still unknown but this does not necessarily prove parthenogenesis 
tor the known males are very minute and short hved In Lecan 
ttm hespertdum the pigmy male was discovered in an ovarian cul 
de sac within the female In many gall flies the successive genera 
tions show parthenogenetic and spermic development m regular 
alternation but some species are perpetually parthenogenetic In 
some saw flies the parthenogenetic ova develop into females only 
m others into males only (thus implying that fertilized ova devel 
opmg into females also occur) in others the progeny are of both 
sexes There are stray occurrences of parthenogenesis among other 
insects as m species of Solenoha a wingless relative of clothes 
moths Among nematode worms there are many instances of 
parthenogenesis 

Farthenogetiesis m Plants — Of parthenogenesis in the strict 
sense there are few examples among plants for it must be dis 
tinguished from relapses into asexuahty as m many Fungi {qv) 
The development of an egg cell without fertilization is seen in 
Chara ertmta one of the water stoneworts represented in North 
ern Europe by female plants only Parthenogenesis is the rule in 
the dandehon and also occurs in some hawkweeds {Eteracmm) 
and in species of AlchenttUa and Antennana etc 

Grades of Parthenogenesis — {a) What may be called path 
ological parthenogenesis is illustrated when the ovum of a bird 
for instance exhibits without fertilization a number of cleavages 
but with no further development {h) The term casual partheno 
genesis may be used for exceptional aspermic development as 
in silk moths {c) The workers of ants bees and wasps not 
normally reproductive may exhibit occasional parthenogenesis 
the eggs apparently always developing into males {d) The queen 
bee exhibits partial parthenogenesis for it rests with her whether 
the deposited egg is fertilized from her store of spermatozoa 
received during the nuptial flight from the inseminating drone 
(e) The term seasonal parthenogenesis may be applied to cases 
like greenflies and some Entomostraca (/) In a few strange 
fMm as in some species, of the gall midge (Mmstor) the larval 


form becomes precociously rep oductue and illustrates juvenile 
or paedogemc parthenogenesis The female lays a few very large 
eggs which develop into larvae But inside these there arise 
other larvae which eat their way out The same thing happens 
throu«-h se\eral enerations which succeed one another through 
autumn winter and spring In the following summer however 
the last set of larvae become pupae which metamorphose into 
sexually perfect midges The parthenogeneticaliy reproducing lar 
vae have no ovaries and their oifsprm arise fiom peculiar cells 
which occur in association with the fatty body (g) This leads 
on to what is familiar m the life history of the liver fluke and re 
lated forms where rediae arise inside the sporocyst and cercanae 
within the rediae The precociously reproductive sporocyst is a 
transformation of the sexually produced free swimmin®- larva or 
miracidium while the rediae and cercanae arise from spore 
cells which are undoubtedly primitive germ cells homologous 
with ova but requiring no fertilization (h) Such cases lead on to 
the sporogony common m plants and familiar m ferns But spore 
formation is probably a persistent primitive mode of uni parental 
reproduction whereas the parthenogenetic development of ova 
seems in all cases to be secondary and derivative (2) The series 
ends in total parthenogenesis — for one generation as in many 
Cynipidae for several successive generations as in many 
Entomostraca or perpetually as in many rotifers 

Chromosomes in Parthenogenetic Ova — The animal ovum 
typically undergoes a process of maturation in which by meiotic 
or reducing division the normal number of ordinary chromosomes 
(qv) is halved (see Cytology) A similar reduction occurs in 
the maturation of the sperm cells and thus in fertilization the 
normal number will be restored (see Sex) Now m regard to 
parthenogenetic development the broad fact is that the reduction 
process occurs m some types and not m others It may be noted 
further that parthenogenesis without reduction may be due (a) to 
the fact that only one polar body is formed and no reducin di 
vision occurs (Cypns reptans) or (b) to the return of the polar 
body nucleus to fuse with the ovum nucleus (some individuals of 
Artemia) or (c) to the fact that both the maturation divisions 
are equationai neither meiotic (saw fly Nematus gall wasp 
Rhodttes) In a case like the dandelion the eg cell undergoes 
no reduction of chromosomes while m Chara cnnita the number 
IS in the parthenogenetic strain permanently half the normal 

General — ^There is no known general peculiarity character 
izing those ova able to develop without fertilization There is 
no necessary de eneration associated with long continued or 
perpetual parthenogenesis Besides much non inherited varia 
bihty mutations (%e inherited variations) are known to occur 
m parthogenetically reproduced strains Although parthenogene 
sis may favour rapid multiplication so that forms exhibiting it 
would tend to survive and although it may be of use in species 
where males are few or where fertilization is difficult it is not 
at present possible to find a utilitarian justification of every 
occurrence of this departure 

Bibliography — R Owen Parthenogenesis (1869) A Weismann 
The Evolution Theory (1904) L Doncaster Animal Partheno 
genesis Science Progress (1908) R Goldschmidt The Physiology 
& Mechanism of Sex Determination (Eng trans 19 3) J A Baker 
Sex in Man & Animals (1926) E B Wilson The Cell in Develop 
ment & Inheritance (1926) (J A Th ) 

PARTHENON, the name generally <^iven since the 4th 
century bc to the chief temple of Athena on the Acropolis 
at Athens (e g Demosthenes c Androt 13 76) The name is 
apphed m the official inventories of the 5th and early 4th 
centuries to one compartment of the temple and this was 
probably its ongmal meaning It is certainly to be associated 
with the cult of Athena Parthenos the Virgin 

The most convenient position for a temple upon the natural 
rock platform of the Acropolis was occupied by the early temple 
of Athena When it was decided to supersede this by a larger 
and more magnificent temple it wa^ necessary to provide a site 
for this new temple by means of a great substructure which is on 
its south side about 40 ft high This substructure was built for 
an earlier temple probably dating from the 6th cejtury b 5 

The extant temple was the chief among the buildings with 
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which Pericles adorned the Acropolis The supervision of the 
whole work was m the hands of Pheidias and the architects of 
the temple were Ictinus a id Callicrates The actual building was 
not begun until 447 b c though the decision to build WaS made 
ten years earlier (Keil hionynus argent or ensts) The temple 
must have been structural > complete by the year 438 B c in 
which the gold and nory statue of Athena Parthenos was dedi 
cated but the work of decoration was still going on in 4^0 ® c 
The temple designed by Ictinus was about 15 ft shorter and 
about 6 ft wider than the building for which the foundations 
were intended it thus obtained a proportion of length to 
breadth of exactly 94 It is the most perfect example of the 
Done order The plan was peculiar The cella which was exactly 
100 ft long kept the name and traditional measurement of the 
old Hecatompedon It was surrounded on three sides by a Done 
colonnade and in the middle of it was the great basis on which 
the statue was erected This cella was probably lighted only by 
the great doorway and by the li^ht that filtered through the 
marble tiles The common notion that there was a hypaethral 
opening is erroneous At the back of the cella was a square 
chamber not communicating with it but entered from the west 
end of the temple this was the Parthenon m the nanower sense 
It seems to have been used only as a store house though it may 
have been originally intended for a more important purpose The 
Prodomus and the Opisthodomus were enc osed by bronze grat 
mgs fixed between the columns and were thus adapted to contain 
valuable offerings and other treasures We have inventories on 
marble of the contents of these four compartments of the temple 
The opisthodomus m particular probably served as a treasury 
The metopes over the outer colonnade were all sculptured and 
represented on the east the battle of gods and giants on the 
west probabl> the battle of Greeks and Amazons on the south 
Greeks and Centaurs those on the north are almost lost The 
east pediment represented the birth of Athena the west pediment 
her contest with Poseidon for the land of Attica The frieze 
which was placed above the cella wall at the sides represented 
ihe Panathenaic procession approaching on three sides the group 
of gods seated in the middle of the east side These sculptures 
are admirably adapted to their position on the building 
The Parthenon probably remained intact until the sth century 
of our era when the colossal statue was removed and the temple 
IS said to have been transfoimed into a church dedicated to S 
Sophia In the 6th century it was dedicated to the Viigin 
Mother of God ( 0 eor 6 /cosr) The adaptation of the building as a 
church involved the lemoxal of the inner columns and roof the 
construction of an apse at the east end and the opening of a door 
between the cella and the chamber behind it These alterations 
involved some damage to the sculptures In 1456 Athens was 
captured by the Turks and the Parthenon was changed into a 
mosque apparently without any serious structural alterations 
except the addition of a minaret In this state it was described 
by Spon and Wheler m 1676 and the sculpture was drawn by the 
French artist Carrey m 1674 ^687 the Turks used the build 

mg as a powder magazine during the bombardment of the Acrop 
ohs by a Venetian army under Morosmi and a shell caused the 
explosion which blew out the middle of the temple 
Still further damage to the sculptures was done by Morosim s 
unsuccessful attempt to lower from the west pediment the chariot 
of Athena Later a small mosque was constructed m the imdst 
of the rums but nothing except gradual damage is to be recorded 
during the succeeding century except the visits of various travel 
lers notably of James Stuart (1713-88) and Nicholas Revett 
(1720-1B04) whose splendid drawings are the best record of the 
sculpture as it existed m Athens In 1801 Lord Elgin obtamed a 
firman authorizing him to make casts and drawings and to pull 
down extant buddings where necessary and to remove sculpture 
from them He caused all the remains of the sculpture that waa 
found on the ground or m Turkish houses and a certain amount— 
notably the metopes— that was still on the to be ttans 

ported to England The Elgin marbles were bnu^t bj the 
tefish Government m rBibt and are now m the British Museum 
other scUlpfures %0m the Parthenon are in Louvre 


Copenhagen or elsewhere and much is still m Athens 
The most accurate measurements of the temple showing the 
exactness of its construction and the subtlety of the curvature 
of all Its lines were made by F C Pen ose 
The perfection of the proportions and details of the parthenon 
has so impressed modern critics that many attempts frequently 
fantastic have been made to discover in it some geometric or 
mathematical system of related sizes that could thus furnish some 
mfalhbie rule of beauty The fact that so many different systems 
have been found to applv is a sufficient criticism of each of them 
The most elaborate is the extremely ingenious analysis of Robert 
W Gardner who claims to have discovered that all dimensions 
are based on sides of squares with related areas the same system 
accounting not only for the Parthenon and its details but also 
for Its position the placin of many monuments m Athens the 
walls from Athens to Piraeus and the layout of Piraeus itself 
It seems however more probable that the situation of a good 
harbour and the requirements of mi itary defense controlled these 
matters rather than any esoteric mathematical system 

Bibliography — Michaehs der Pmthenon (Leipzig 1871) J 
Stuart and N Revett Antiquities of Athens (London 1762-1815) 

F C Penrose Principles of Athenian Architecture (London 1851 and 
1888) A S Murray The Sculptures of the Parthenon (London 
1903) British Museum Catalogue of Sculpture vol 1 See also Gpeex 
Art (E Gr X) 

PARTHIA, the mountainous country south east of the Cas 
pian sea which extends from the Elburz chain eastwards towards 
Herat and is bounded on the north by the fertile plain of 
Hyrcania (about Astrabad) at the foot of the mountains m the 
corner of the Caspian and by the Turanian desert on the south 
by the great salt desert of central Iran It corresponds to the 
modern Khorasan It was inhabited by an Iranian tribe the 
Parthava of the inscriptions of Darius the correct Greek form 
IS Ilap^uatot Parthia became a province of the Achaemenian 
and then of the Macedonian empire Seleucus I and Antiochus I 
founded Greek towns Soteira Chans Achaea Calliope (Ap 
pian Syr 57 Plm vi 15 cf Strabo xi 516) the capital of 
Parthia the rums of which are around the present town Dam 
han IS known only by its Greek name Hecatompylos ( The 
Hundred gated ) from the many roads which met there (Polyb 
X 28) and was according to Appian founded by Seleucus I {cf 
Curtius vii 2) In 208 many Greek inhabitants aie found in the 
towns of Parthia and Hyrcania (Polyb x 31 ii) 

When about 55 b c Diodotus had made himself king of 
Bactna {qv) and tried to expand his dominions the chieftain 
of a tribe of Iranian nomads (Dahan Scyths) east of the Caspian 
the Patni or Aparni who bore the Persian name Arsaces fled 
before him into Parthia^ Here the satrap Andragoras appears 
to have shaken off the Seleucid supremacy as he struck gold and 
Sliver coins m his own name on which he wears the diadem al 
though not the royal title (Gardner Numtsm Chromcle 1879- 
81) He was slam by Arsaces (Justin xli 4) who occupied 
Parthia and became the founder of the Parthian kingdom ( 48 
B c ) The origin and early history of the Parthian kingdom of 
which we possess only very scanty mformation is surrounded by 
fabulous legends narrated by Arrian m his Parthica (preserved 
in Photms cod 58 and Syncellus p 539 seq) Arsaces ruled 
for many years The troubles of the Seleucid empire and the war 
of Seleucus H against Ptolemy III and his own brother 
Antiochus Hierax enabled him not only to maintain himself m 
Parthia but also to conquer Hyrcania but he was constantly 
threatened by Diodotus of Bactna (Justin xli 4) When about 
238 B c Seleucus II was able to march into the east Arsaces fled 
to the nomadic tribe of the Apasiacae (Strabo xl 513 cf Polyb 
X 48) But Seleucus was soon recalled by a rebellion m Syria 
and when Diodotus died Arsaces returned victorious to Parthia 
ffhe day of this victory is celebrated by the Parthians as the 
begmmng of their independence^ (Justm :di 4) Arsaces was pro 
claimed king at Asaak in the distric*" of Astauene now Kuchan 

^Strabo xf 515 cf Justin xli 4 the Farm are said by Strabo (ibid ) 
td have ^tnmigiiattd from southern Russia a tradition wrongly trans 
tored to the Parthians themselves by Justin xli i and Arrian ap 
JPhot c(pS 5S 
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m the upper AtreL (AttrucL) \alie> (Isidor Charac ) and built 
his residence Dara on a rock in a fertile valley in A.pa\ arktikene 
(Justm xh 0 Pirn \i 46) no’w kelat still farther eastward the 
centre of his power e\idently la> on the borders of eastern 
khorasan and the Turanian desert The principal institutions of 
the Parthian kingdom were created by him (cf Justin xli ) 
The Scythian nomads became the ruling race they were invested 
with large landed property and formed the council of the king 
who appointed the successor They were archers fighting on 
horseback and in their cavalry consisted the strength of the 
Parthian arm> the infantry were mostly slaves bou^^ht and 
trained for military service like the janissaries and mamelukes 
But these Sc>thians soon amalgamated with the Parthian peas 
ants They adopted the Iranian religion of Zoroaster and their 
language was a mixture of Scythian and Median (z e Iranian) 
Therefore their iano^uage and writing are called by the later 
Persians ( Pehlevi ) te Parthian (Pehlevi is the modern form of 
Parthawa) and the magnates themselves Pehlevans i e Par 
thians a term transferred by Firdousi to the heroes of the old 
Iranian legend But the Arsacid kingdom never was a truly na 
tionai State with the Scythian and Parthian elements were united 
some elements of Greek civilization 
To Arsaces I probably belong the earliest Parthian coins the 
oldest simpl> bear the name Arsaces others evidently struck 
after the coronation in Asaak have the royal title (/JacrtXecos 
ApcraKov) The reverse shows the seated archer or occasionally 
an elephant the head of the king is beardless and wears a helmet 
and a diadem only from the third or fourth king do they begin, to 
wear a beard after the Iranian fashion 

Of the successors of Arsaces I we know very httie His son 
Arsaces II was attacked by Antiochus III the Great m 209 
who conquered the Parthian and Hyrcanian towns but at last 
granted a peace The next king whom Justin calls Priapatius 
ruled 15 years (about 190-17^) his successor Phraates I sub 
jected the mountainous tribe of the Mardi (m the Elburz) He 
died early and was succeeded not by one of his sons but b> his 
brother Mithridates I who became the founder of the Par 
thian empire Mithridates I (c 170-138) had to fight hard with 
the Greeks of Bactna especially with Eucra tides (q v) at last 
he was able to conquer a great part of eastern Iran Soon after 
the death of Antiochus IV Epiphanes (163) he conquered Media 
where he refounded the town of Rhagae (Rai near Teheran) 
under the name of Arsacia and about 141 he invaded Babyloma 
He and his son Phraates II defeated the attempts of Demetrius 
II (139) and Antiochus VII (129) to regain the eastern 
provinces and extended the Arsacid dominion to the Euphrates 
For the later history of the Parthian empire reference should 
be made to Persia Anctent History and biographical articles 
on the kings The following is a list of the kings as far as it is 
possible to establish their succession The names of pretenders 
not generally acknowledged are put m brackets — 


Arsaces I 

248-c 21 1 

(perhaps TmdatesI ) 

Arsaces II 

c 211-190 

Priapatius 

c 190-175 

Phraates I 

c 1 75-170 

Mithndates I 

c 1 70-138 

Phraates II 

c 138-127 

Artabanus I 
Mithndates II the 

c 127-124 

Great 

c 124-88*^ 

Sanatiuces I 

76-70 

Phraates III 

70-57 

Orodes I 

57-37 

(Mithndates III 

S7-S4) 

Phraates IV 

37-2 

(Tindates II 32-31 and 26) 

Phraates V (Phraa 

taces) 

2 B C -A D 5 

Orodes II 

AD 5-7 

Vonones I 

8-1 1 

Artabanus II 

c 10^40 


(Tindates III 
(Cmnamus 
(Vaidanes I 
Gotarzes 
Vonones II 
Vologaeses I 
(Vardanes II 
Vologaeses 11 
Facorus 
(Artabanus III 
Osroes 

(Mithridates IV 


36) 

38) 

40-45) 

40-51 

51 

51-77 

55) 

77-79 111-147 
78-C 105 
80-81) 
106-1 9 
and his son 


Sanatruces II 115 Partha 
maspates 116-117 and other 
pretenders ) 

Mithndates V c 129-147 

Vologaeses III i4/-i9r 

Vologaeses IV 191-209 

(Vologaeses y 209-c 222) 


Artabanus IV 


209-227 


’^'The names of the followm"^ kings are not known that one of them 
was called Artabanus H is quite conjectural 


BmL» 3 GMPH;i 2 *^Persian tradition knows very little about tbe Ar 
saa<fe who by it are called A^kaijiians (from the modem form, 
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of Arsaces) Of modern works on the history of the Parthians (be 
sides the numismatic literature) the most important are G Rawlm 
son The Sixth Oriental Monarchy (1S73) and A von Gutschmid Ge 
schichte lians und seine ^ ackbarlander von Alexander d Gr bis zum 
Untergang der Arsaetden (1888) The principal works on the Arsacid 
comage are (after the earlier pub of Lon^pener Prokesch Ostan etc ) 
Perc> Gardner The Faitkian Coinage (1S77) and esp W Wroth 
Catalogue of the Coins of Parflua m British Museum (1903) who 
revised the statements of his predecessors Cf also Petrowicz Arsa 
czdenmun en (Vienna 1904) and Mlotte de la Fu>e Ciassement des 
monnaies arsacides in Revue numismatique 4 sine vol viii 1904 

(Ed M) 
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PARTITION, in law the division between several persons 
of land or goods belonging to them as co proprietors It was a 
ma’»'im of Roman law followed in modeffi systems that m com 
mtimone vel societate nemo potest invitus detinen Partition was 
either \oluntary or was obtained by the actio commiim dividendo 
In English law the term partition applies only to the division of 
lands tenements and hereditaments or of chattels real between 
coparceners joint tenants (qv) or tenants in common (qv) 
Partition is either voluntary or compulsory and has been regulated 
from time to time by various acts of parliament Since the Law 
of Property Act 19 5 it applies also to chattels (s 188) The 
English acts have been substantially adopted by many of the 
colonies 

Partition is not a technical term of Scots law In Scotland all 
heritable or mo\able property m joint ownership may at the 
instance of any of the joint owners be brought to a division 
failing consent by an action of division in which action failing 
the practicabihty of division the property will be sold judicially 
and the price distributed among the joint owners Commonty 
lands m the perpetual joint use of the commoners as accessones 
of lands held by them on exclusive titles are also divisible by 
action The act of 1695 c 38 made all commonties except 
those belonging to the king or royal burghs divisible on the 
application of any having interest by action in the court of 
session By the Sheriff Courts (Scotland) Act 1907 s 5 the action 
for division of common property or commonty is competent in the 
shenff court but when the subject m dispute exceeds m value 
£50 by the year or £i 000 value the action may on the motion 
of either party be removed into the court of session 

In the United States it is presumed says Chancellor Kent 
(4 Comm lect Ixiv ) that the English statutes of 31 81 32 Henry 
VIII have been generally re enacted and adopted and probably 
with increased facilities for partition In a large majority of 
the States partition may be made by a summary method of 
petition to the courts of common law In the other States the 
courts of equity have exclusive jurisdiction As between heirs 
and devisees the probate courts may m some States award par 
^ tition The various State laws with regard to partition will be 
found m Washburn Real Property 

PARTNERSHIP in general the voluntary association of 
two or more persons for the purpose of gam or sharing in the work 
and profits of any enterprise This general definition requires to be 
restricted m law according to the account given below 

Though the English law of partnership is based upon Roman 
law there are several matters in which the two systems differ 

(1) There was no limit to the number of partners in Roman law 

(2) In societas one partner could generally bind another only 
by express mandatum one partner was not regarded as the im 
plied agent of the others (3) The debts of a societas were ap 
patrentiy jomt and not joint and several (4) The heres of a de 
ceased partner could not succeed to the rights of the deceased 
even by express stipulation There is no such disability m Eng 
land (s) In actions between partners m Roman law the hem 
jiemm competentme applied — i e the privilege of being condemned 
only m such an amount as the partner could pay without being 
reduced to destitution (6) The Roman partner was m some re 
spects more strictly bound by his fiduciary position than is the 
English partner For instance a Roman partner could not retire 
m order to enjoy alone a gam which he knew was awaiting him 

Previous to the Partneifship Act rSgo the English law of 
partneirship was to be found only m legal det^sions^ and in text 
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books It was mostly the result of jud e made law and as dis 
tm^uished from the law of joint stock companies was attected by 
compa ativeiy few Acts of parliament 

In 1890 the Partnership Act of that year was passed to declare 
and amend the law of partnership the Act came into operation 
on Jan i 1891 With one important exception (s 3) it applies 
to the -v^hole iJmted Kingdom It is not a complete code of part 
nership law it contains no provisions reguiatm the administration 
of partnership assets m the event of death or bankruptcy and is 
silent on the subject of <^oodwili The existino^ rules of equity and 
common law continue in force except so far as they are mcon 
sistent with the express provisions of the Act Indeed the Act 
of 1S90 has to be read in the light of the decisions which have 
built up these rules 

Nat-are of Partnership — Partnership is defined to be the 
relation which subsists between persons carrying on a business 
in common with a view of profit Co ownership of property does 
not of Itself create a partnership nor does the sharing of gross 
returns The sharing of profits though not of itself sufficient to 
create a partnership is printa facte evidence ot one To illustrate 
the rule that persons may share profits without being partners 
the Act gives statutory expression to the dec sion in Cox v 
Htckman (i860 8 H L C 68) viz that the receipt by a person 
of a debt or other fixed sum by instalments or otherwise out of 
the accruing profits of a business does not of itself make him a 
partner and it re enacts with some slight modification the repealed 
provisions of Bovill s Act ( 8 and 29 Vict c 86) which was 
passed to remove ceitain difficulties arising from the decision m 
Cox V Hickman Partners are called collectively a firm the 
name under which they carry on business is called the firm name 
Under English law the firm is not a corporation nor is it recog 
nized as distinct from the members composing it any change 
amongst them destroys the identity of the firm In Scotland a 
firm IS a legal person distinct from its members but each partner 
can be compelled to pay its debt 

At common law there is no limit to the number of partners 
but by the Companies Act 1862 ( 5 and 6 Vict c 8g s 4) not 
more than ten persons can carry on the business of bankers and 
not more than o any other business unless (with some excep 
tions) they conform to the provisions of the Act {See Company 
and also Limited Partnerships below) 

Relations of Partners to Persons Dealing with Them — 
Every partner is an agent of the firm and of his co partners 
for the purpose of the partnership business if a partner does 
an act for carrying on the partnership business in the usual way 
m which businesses of a hke kind are earned on he thereby pnma 
facte binds his firm The partners may by agreement between 
themselves restrict the power of any of their number to bind the 
firm If there be such an agreement no act done m contravention 
of it IS binding on the firm with respect to persons who have notice 
of the agreement Such an agreement does not affect persons who 
have no notice of it unless indeed they do not know or beheve the 
person with whom they are deahng to be a partner in that case 
he has neither real nor so far as they are concerned apparent 
authority to bind his firm and his firm will not be bound 

A firm IS liable for loss or injury caused to any person not a 
partner or for any penalty incurred by any wrongful act or omis 
Sion of a partner acting in the ordinary course of the partnership 
business or with the authority of his co partners the extent of 
the firm s liability is the same as that of the individual partner 
The firm is also liable to make good the loss (a) where one part 
ner acting within his apparent authority receives money or 
property of a third person and misapplies it and (6) where a 
firm m the course of its business receives money or property of a 
third person and such money or property while m the custody 
of the firm is misapphed by a partner To fix the other partners 
with habihty notice of the breach of trust must be brought home 
to them individually 

The liability of partners for the debts and obligations of their 
firms arising ex contractu is joint and in Scotland several also 
the estate of a deceased partner is also severally liable m a due 
omrse of adttnmsiration^ but subject m England or Ireland to 


the prior payment of his separate debts The liability of partners 
for the obligations of their firm arising ex deheto is joint and 
several A partner who retires from a firm does not thereby cease 
to be liable for debts or obligations incurred before his retirement 
Relations of Partners to One Another — ^The mutual rights 
and duties of partners depend upon the agreement between 
them Many of these rights and duties are stated m the Partner 
ship \ct but whether stated in the Act or ascertained by agree 
ment they may be varied b> the consent of all the partners such 
consent may be express or inferred from conduct Subject to any 
ac^reement partrers share equally m the capital and profits of their 
business and must contribute equally to losses whether of capi 
tal or otherwise they are entitled to be indemnified by their firm 
against liabihties incurred in the proper and ordinary conduct of 
the partnership business and for anything necessarily done for its 
preservation they are entitled to interest at 59^ on their advances 
to the firm but not on their capital Every partner may take part 
m the mana<yement of the partnership business but no partner 
is entitled to remuneration for so doing The majority can bind 
the minority m ordinal y matters connected with the partnership 
business but cannot change its nature nor expel a partner unless 
expressly authorized so to do No partner may be introduced into 
the firm without the consent of all the partners The partnership 
books must be kept at the principal place of business and everv 
partner may inspect and copy them Partners must render to each 
other true accounts and full information of all thine,s atfectmg 
the partnership A partner may not make pm ate use of anythin 
belonging to his firm nor may he compete with it in business 
Partners may agree what shall and what shall not be partner 
ship property and can by a^^reement convert partnership property 
into the separate property of the individual partners and vice 
versa Subject to any such agreement all property on inallv 
brought into the partnership stock 0 acquired on account of the 
firm or for the purposes and in the course of its business is de 
dared by the Act to be partnership property Property bought 
with money of the firm is pnma facie bought on account of the 
firm Partnership property must be apphed exclusively for part 
nership purposes and in accordance with the partnership agree 
ment The legal estate m partnership land devolves according to 
the general law but in trust for the persons interested therein 
When no fixed term has been a^^reed upon for the duration 
of the partnership it is at will and may be determined by notice 
at any time by any partner If a partnership for a fixed term is 
continued after the term has expired without any express new 
agreement the rights and duties of the partners remain as before 
so far as they are consistent with a partnership at will 
A partner may assign his share m the partnership either abso 
lutely or by way of mortgage The assignee does not become 
a partner during the continuance of the partnership he has 
the right to receive the share of profits to which his assignor 
would have been entitled but he has no right to interfere m the 
partnership business or to require any accounts of the partnership 
transactions or to inspect the partnership books 

Since the Act came into operation no writ of execution may 
issue m England or Ireland against any partnership property 
except on a judgment against the firm If in either of these coun 
tries a judgment creditor of a partner wishes to enforce his judg 
ment against that partners share m the partnership he must 
obtain an order of court charging such share with payment of his 
debt and interest The court may appoint a receiver of the part 
ner s share and may order a sale of such share 
Dissoltition of Pattnership — h partnership for a fixed 
term or for a single adventure is dissolved by the expiration of 
the term or the termination of the adventure A partnership for 
an undefined time is dissolved by notice of d ssolution which may 
be given at any time by any partner The death or bankruptcy of 
any partner dissolves the partnership as between all its mem 
bers If a partner suffers his share m^ihe partnership to be charged 
under the Act for his separate debts his partners may dissolve 
the partnership The foregoing rtiles are subject to any agreement 
there may be between the partners A partnership is m every cast 
dissolved by any evenU which makes the partnership or its business 
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unlawful Tht court may order a dis'^olution in an> of the fol 
lowing cases \iz When a partner i found luna or is of 
permanently unsound mind or otherwi e permanently incapable 
of performing his duties as a paitne when a partner has been 
uiity of conduct calculated to injure the partnership business or 
wiliully or persistently breaks the partnership agreement or so 
conducts h-mself in partnership matters that it is not reasonably 
practicable for his partners to carry on business with him when 
the partnership can only be earned on at a loss and lastly w/hen 
ever a dissolution appe rs to the cou t to be just and equ table \ 
dissolution usually is not complete as a ainst persons who are not 
partners unti notice of it ha been i\en until then such persons 
may trea^ ail apparent partners as still members of the firm 
Notic IS not necessary to protect the estu^te o'*^ a dead or bank 
rupt partner from pa tnership debts contracted after his death 
or bankruptc> nor is notice necessary when a person not known 
to be a partner leases a firm Notice in the Ga ette is sufficient 
as re ards ail persons who were not previously customers of the 
firm notice m fact must be given to old customers 
The 4ct make no mention of goodwill but the ri hts of a seller 
in this respect were fuil> discussed m the House of Lords m Trego 
V Htmt (LE-. 1896 App Cas 7) In the absence of special 
agreement the seller may set up business m competition with and 
m the immediate neighbourhood of the purchaser and advertise 
his business and deal with his former customers but may not 
represent himself as carryin on his former business nor canvass 
his former customers The purchaser may advertise himself as 
carrying on the former business canvass its customers and trade 
under the old name unless that name is or contains the name of 
the vendor and the purchaser by using it without qualification 
would expose the vendor to the liability of being sued as a partner 
in the business If on a dissolution or change m the constitution 
of a firm the goodwill belongs under the partnership a^jteement 
exclusively to one or more of the partners the partner who is 
entitled to the o-oodwill has the rights of a seller Those to whom 
he goodwill does not belong have the rights of a purchaser 
If a partner ceases to be a member of a firm and his former ' 
partners continue to carry on business with the partnership assets 
without any final settlement of accounts he or if he be dead his 
estate is in the absence of agreement entitled to such part of 
the subsequent piofits as can be a tributed to the use of his share 
of the partnership assets or 11 he or his representatives prefer it 
to interest at 5^ on the amount of his share If his former part 
ners have by ag^reement an option to purchase his share and exer 
cise the option he is not entitled to any further or other share in 
profits than that given him by the agreement 
Limited Pat tnetslaips — In the law of partnership as set out 
above the Limited Partnership Act 1907 introduced a consider 
able innovation By that Act power was given to form limited 
partnerships like the French soaete en commandite te a part 
nership consisting not only of general partners but of others 
whose liability is limited to the amount contributed to the concern 
Such a limited partnership must not consist in the case of a part 
nership carrying on the business of banking of more than ten 
persons and in the case of any other partnership of more than 20 
persons There must be one or more persons called general part 
ners who are liable for all the debts and obligations of the firm 
and hmited partners who on entering into partnership contribute 
a certain sum or property valued at a stated amount beyond 
which they are not liable Limited partners cannot withdraw or 
receive back any of their contributions any withdrawal brings 
liability for the debts and obligations of the firm up to the 
amount withdrawn A body corporate may be a limited partner 
No hmited partner can take part in the management of a partner 
ship business if he does so he becomes liable m the same way as 
a general partner but he can at all times inspect the books of 
the firm and examine into the state and prospects of the business 
Lvery hmited partnership must be registered with the registrar 
of joint stock companies *and the statutory particulars must be 
given If any change occurs 111 these particulars a statement 
signed by the firm and specifying the nature of the change must 
he sent witffln seven days to the registrar An advertisement 
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mu t also be inserted m the Ga ette of any arrangement by which 
a general partner becomes a limited partner or under which the 
share of a hmited partner is assi^^^ned The law of private partner 
ship v-pphes to hmited partners except where it is inconsistent with 
tne express provisions of the Limited Partnership Act 

See Lmdley A Treatise on the Law of Partnership (7th ed 1905) 
Pollock 4 Di est of ^he La j of Partnership (Sth ed 1905) 

Scots Law — ^The law of Scotland as to partnership agrees in 
the mam with the law of England and the Act of 1890 applies 
The principal difference is that Scots law recognize the firm as 
distinct from the individuals composing it The name of the 
compan> may be either personal or descriptive A firm with a 
personal name may sue or be sued under that name but a firm 
with a descripti e name may sue an^ be sued only with the 
addition of the names of three at least (if there are so many) of 
the partners A consequence of this view of the company as a 
separate person is that an action cannot be maintained against a 
partner personally without application to the company in the first 
instance the individual partners being m the position of cautioners 
for the company rather than of principal debtors But though the 
company must first be discussed diligence must necessarily be di 
rected against the individual partners Heritable property cannot 
be held m the name of a firm it can only stand in the name of in 
dividual partners Notice of the retirement of even a dormant 
partner is necessary The law of Scotland draw a distinction be 
tween joint adventure and partnership Joint adventure or joint 
trade is a partnership confined to a particular adventure or specu 
iation m which the partners whether latent or unknown use no 
firm or social name and incur no responsibihty beyond the limits 
of the adventure In the rules applicable to cases of insolvency and 
bankruptcy of a company and partners Scots law differs in several 
respects from English Thus a company can be made bankrupt 
without the partners being made so as individuals And when both 
company and partners are bankrupt the company creditors are 
entitled to rank on the separate estates of the partners for the 
balance of their debts equally with the separate creditors But in 
sequestration by the Bankruptcy Scotland Act 19 s 62 the 
creditor of a company m claiming upon the sequestrated estate 
of a partner must deduct from the amount of his claim the value 
of his right to draw payment from the company s funds and he 
IS rani ed as creditor only for the balance {See Erskme s Inst 
I bk 111 tit 111 Bells Comm 11 500-562 Bells Principles ss 
350-403 ) (X ) 

United States — ^In the United States though the basis of the 
law of partnership was the English common law there have been 
SI mficant legislative changes dealing with partnership rights and 
liabihties Prior to 1914 the legislation was special in character 
and numerous diversities were to be found in the law of the 
vanous States In that year the conference of commissioners on 
umform State laws approved a draft act for a uniform partnership 
law which has since been adopted by the legislatures of about one 
third of the States Two divergent legal theones as to the nature 
of the partnership had been developed by the American courts one 
adhering to the old common law conception that the partnership 
was simply an aggregate of individuals and the other building up 
the newer conception that the partnership existed as an entity 
d stinct from the partners In the divergent problems pecuhar to 
the United States and centring in the enforcement of a judg 
ment obtained against a partnership m one State as against part 
ners resident in another State the issue between the entity and 
aggre ate theory of a partnership has become a problem of ampor 
tant legal significance 

The Umform Partnership Act with some exceptions is an 
attempt to codify the existing common law on the subject of 
partnership In its major provisions it conforms with the law as 
found in the English Partnership Act Like the Enghsh act its 
provisions must be read in the light of the earlier common law 
decisions The tests for establishmg the existence of a partner 
ship are essentially similar to those in the English act though 
greater emphasis is laid upon the fact of the shanng of the 
profits of a business as being an indication that such person is a 
partner in the business The act lays do^ no limit as to the 
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number of persons that may comprise a partnership nor the types 
of business in which a partnership may engage Such limitations 
may howev r be commonly found in other legislation Partners 
are the agents of the partnership to cairy on the partnership busi 
ness but specific authority fiom all the partners must be had in 
order that a partner may bind the partnership m a limited class of 
transactions Partnership liability in contract is made joint but 
in tort IS joint and se\eral Prior to the act there had been a 
manifest tendency m the various States to make all partnership 
obligations joint and several The act restores the common law 
rule Partners may be cieated by estoppel as where a person 
gives Cl edit to a partnership upon the repiesentation by one who is 
not a partner but represents himself or consents to others lepre 
senting that he is a partner In contradistinction to the Enghsh 
rule a person admitted to the partnership is liable to the extent 
of the par nership property for any liabilities incurred before he 
became a member 

The relations of the partners to one another are substantially 
those prevailing in England Liberal variations of these rights by 
mutual agreement between the partners are permitted The fiduci 
ary relationship between the partners is retained with full vigour 
The extent of partnership property and its devolution upon the 
death of a partner are regulated m detail Assignment of a part 
ner s interest does not operate to dissolve the partnership In the 
dissolution and wmdm up of a partnership the act even more 
closel}' follows its English model The causes for dissolution are 
identical notification of dissolution to third parties is essential m 
Older that the limited authority of any partner to bind the pa t 
nership shall be effectual Special provision is made for the con 
tmuation of the partnership business with the aid of the partner 
ship assets in cases where the dissolution is caused in contra 
vention of the partnership agreement those partners who have not 
wrongfully caused the dissolution being permitted to carry on 
the business 

Limited partnerships are wholly a creation of statute law 
ouejinatmg from the need of new commercial ventures for in 
creased capital In i8 New York passed the first statute per 
mittmg their creation It was followed by similar legislation m 
other States The desire of the legislatures however to safe 
guaxd the interests of persons dealing with an association and 
relying upon the individual liabilities of the associates as well as 
the joint assets led them to subject the limited partner to an un 
limited liability for the slightest infraction of the statutory rules 
By the Uniform Limited Partnership Act drafted m igi6 and since 
then enacted by almost a third of the States the limited partner 
was given a greater protection Such legislation has undoubtedly 
stimulated the oxgamzation of limited partnerships To give pub 
IiGity to the limitation of liability a device of registering that 
fact IS employed together with complete details as to the organ 
ization of the partnership The limited partner is given the char 
acter of an investor rather than a general partner and does not 
participate in the management of the business No limitations 
exist as to the character of the business that can be conducted by 
a limited partnership except as other special legislation excludes 
this form of associate enterprise from particular enterpnses 

See Burdick Law of Partnership (3d ed 1917) Warren Corporate 
Advantages without Incorporation (1929) Magruder and Foster 
Jurisdiction over Partnerships 27 Harvard Law Review 793 (1924) 

(J M La) 

PARTON5 JAMES (1822-1891) American biographer was 
bom m Canterbury England Feb 9 1822 He was taken to the 
United States when he was five years old studied m and near New 
York, and was a schoolmaster m Philadelphia and New York He 
rraoved (1875) to Newburyport (Mass ) where he died on Oct 
rSpr Parton s best known books were Life of Horace Greeley 
(1855) Life and Tmes of Aaron Burr (1857) and Life of Andrew 
Jmksm (1859-60) Among his other publications were General 
BiMer m New Orleans (1863) Famous Americans of Recent 
^ times (1867) and Captams of Industry (2 ser 1884 and 1891) 

t young people His first wife Sara (1811-72), sister of N P 
attained considerable popularity as a writer under the 


PARTONOPEUS DE BLOIS, hero of romance The 
Flench romance dates from the 13th century and is m fact a 
\ariation of Cupid and Psyche Partonopeus is repiesented as 
i aving lived in the days of Clovis He was seized while hunting 
and car led off to a castle the inhabitants of which were invisible 
Mehor empress of Constantinople came to him at night stipu 
latmg that he must not attempt to see her for two years and a 
half After successful fighting against Sornegur of Denmark he 
returned to the castle armed vith an enchanted lantern which 
broke the spell The tale ends happily It had a continuation 
giving the adventures of Fursm or Anseiet nephew of Some ur 
Bibliography — ^The French romance was edited by G A Crapelet 
With an introduction by A C M Robert as Partonopeus de Blois 
(2 vols 1834) an English Partonope of Blots by W E Buckley for 
the Roxburghe club (1862) and another fragment for the same society 
in 1873 the German Partonopier und Mehor of Konrad von Wurz 
burg by Bartsch (1871) the Icelandic Partalopa saga by Klockhoff 
in TJpsala Jjmversitets Arssknft for 1S87 See also H L Ward 
Catalogue of Romances 1 6Sg etc (1883 iQioetc ) E Koibmg Die 
verschiedenen Gestaltungen der Partonopeus Sage m Germ Stud (vol 
11 187s) in which the Icelandic version is compared with the Danish 
poem Persenober and the Spanish prose Histona del conde Partznobks 
E Pfeiffer Ubei die MSS des Pait de Blois m Stengel s Arng in 
Abh phil (No 25 Marburg 1885) 

PARTRroCE, SIR BERNARD (1861- ) British 

artist born m London on Oct ii 1861 was educated at Stony 
hurst and after matriculating at London University entered the 
office of Dunn & Hansom architects He then joined for a couple 
of years a firm of stained lass designers (Lavers Barraud & West 
lake) learning drapery and ornament and then studied and exe 
cuted church ornament under Phihp Westlake 1880-1884 He 
began illustration for the press and practised water colour painting 
but his chief success was derived from book illustration In 1891 
he joined the staff of Punch and became one of its most famous 
artists He was knighted m 1925 
PARTRIDGE, WILLIAM ORDWAY (1861-1930; 
Amencan sculptor was born at Pans France on April ii 1861 
He received his training as a sculptor in Florence (under Galli) 
m Rome (under WelonsLi) and m Pans He became a lecturer and 
wnter chiefly on art subjects and from 1894 to 1897 was profes 
sor of fine arts m Columbia university (now the George Wash 
ington university) Washington (DC) His sculptural worl s 
include the statue of Shakespeare Lincoln park Chicago the 
bronze statues of Alexander Hamilton and Thomas Jefferson 
Columbia university and the equestnan statue of Gen Grant 
Brooklyn NY He died m New York on May 22 1930 

PARTRIDGE, any one of certain o^ame birds The name 
was onginally applied to the grey partndge {Perdtx cinered) the 
only species indigenous to Britain The excellence of its flesh at 
table has been esteemed from the time of Martial For the sport 
of partridge shooting see Shooting 

The grey partndge has largely increased in numbers in Great 
Bntain in the last century During incubation the normal scent 
of the hen is suppressed Allied species occur m eastern Siberia 
and m Tibet 

The common red legged partndge of Europe generally called 
the French partridge Caccahs tufa is considered the type of a 
separate group This bird was introduced into England in the 
last quarter of the i8th century It prefers heavy clay soils or 
the most infertile heaths 

In Africa north of the Atlas is the Barbary partndge C 
petrosa m southern Europe another C saxahhs which extends 
eastward till it is replaced by C chukar which reaches India 
Two desert forms are Ammoperdtx heyi of North Africa and 
Palestine and A honhamt of Persia The francohns and snow 
partndges are generally furmshed with strong but blunt spurs 
Of the former Francohnus vulgaris used to be found in many 
parts of the south of Europe it extends to India where it is 
known as the black partridge The snow partndges (Teiraogdlus} 
are the giants of their km and nearly gvery considerable range of 
mountains m Asia seems to possess its specific form 

The name partndge has been loosely applied m Nortn 
America to the ruffed grouse (Bonasa umbellus) the Vufgima 
quail (Ortyx vtrginmms) and other species In South America 
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the name s given o \arious tmamous (q v) 

PARTRIDGE BERRY (Mitchella repens) a North Amen 
can plant of the madder family (Rubiaceae) growing m dry 
voods from Nova Scotia to Minne ota and southward to Florida 
and Texas It is e\er reen v^ith a trailing stem round often 
whitish \emed leaves and white flowers often borne ii pairs 
which are replaced by scarce edible berries The dowers are 
dimorphic long styled and short staled forms occunmg as m the 
primrose The plant is also called checl erberry squaw vine and 
twin flower 

PARTS OF SPEECH see 

PART 1 [ W ALL5 a building te m which m England and the 
Lnited States means a solid amding wail between two houses 
to be used d> each ..s an exterior wall without any ex lusive use 
by either Two views as to the rights of adjoining owners in 
the property wall are commonly held one that they are tenants 
in common of the wall each owning an undivided moiety therein 
the other that each owns m severalty the part thereof on his 
side of the line and possesses an easement of suppo t m the 
other part The creation of rights m party walls apart from 
statute results from contract or prescription that is long con 
tmued use giving a right to an easement of support Statutes 
such as the London Building Act 1894 commonly govern the 
creation of party walls in cities and towns permitting an ad 
joining owner to rest one half of a party wall upon the land of 
his nei^'hbour and enter the land for that purpose Some statutes 
impose a duty upon the neighbour to contribute to the cost of 
erectin a partv wall Neither owner may interfere with the wail 
to the detriment of the other and the expenses of repairing it are 
commonly to be shared by both The easements of reciprocal 
support continue as long as the wall is sufficient for the pur 
poses and as long as the necessity for the exercise of the ease 
ment exists 

PASADENA, a City of Los Angeles county California 
USA in the foot hills of the Sierra Madre mountains over 
looking the San Gabriel valley 1 1 m N E of the business centre 
of Los Angeles and touchm®^ its boundaries at several points It 
IS served by the Santa Fe the Southern Pacific and the Union 
Pacific railways and by inter urban electric and motor coach 
lines Pop 45 ^54 m 19 o (8 % nabve white) /6 0S6 m 1930 by 
the lederal census The city occupies 17 sqm at an altitude of 
800-1 00 ft with the pine clad heights of Mt Wilson (6 666 ft ) 
and Mt Lowe (6 100 ft ) for background It is primarily a resi 
dential city and year round resort noted for its own beauty and 
the V aned charm of the surrounding scenery Roses bloom throu^^h 
the winter and on New Year s Day is held the Tournament of 
Roses a festival attended by 700 000 visitors During the pre 
ced ng week a rare spectacle is offered in the suburb of Altadena 
bv the iliummation every mght of the street of the Christmas 
trees an avenue lined for more than a mile on both sides with 
Himalayan cedars or deodars An outdoor amphitheatre seating 
^0000 (called the Rose Bowl) has been constructed m a diy 
canyon and is the scene of many pageants festivals and athletic 
events The city has an art institute a Community playhouse (one 
of the earliest and most successful of the httle theatres of the 
country) and a beautiful new pubhc library (1927) with out 
door reading rooms It is the seat of the California Institute of 
Technology Busch Gardens privately owned but open to the 
public comprise 30 ac of rare horticultural specimens and beau 
liful landscape gardening In the suburb of San Marino is the 
Henry E Huntington library (one of the finest collections of first 
editions and manuscript literary material in the world) and the 
Huntington art gallery both administered for the pubhc under 
a trust estabhshed by Henry Huntington before his death A 
mile above Pasadena on Mt Wilson is the Solar observatory of 
the Carnegie Institution equipped with the largest reflecting 
telescope (19 8) m the world and other powerful and delicate 
instruments Manufacturmg is relatively unimportant hut 
there were 107 plants in 1927 with a total output valued at 
$7 ssx 972 The assessed valuation of property for 1927 was 
$155^32 7X0*« Bank debits in 1927 amounted to $481058000 
There were over 34 000 telepl^pnes in use tn 3:928 and the numtec 
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of automobiles registered from the city 10197(878) was 
moie than one for each three of the population 

Pasadena was founded m 18/4 by a colony of fruit rowers 
from Indianapohs Ind who settled on its site The city was 
chartered in 1886 Since 19 i it has had a commission manao^er 
form of government 

PASARGADAE, a city of ancient Persia situated in the 
modern plain of Mur^hab som m N E of the later Perse 
polls The name originally belonged to one of the tribes of the 
Persians which included the clan of the Achaememdae from 
which sp ang the royal family of Cyrus and Darius (Herod 1 
I 0 a Pasaigadian Badres is mentioned Herod iv 16/) Ac 
cording to he account of Ctesias (preserved by Anaximenes of 
Lampsacus in Steph By so Uacro-apyadao Strabo xv /30 
cf 729 Nic Damasc fr 66 68 sgg Polvaen vii 6 i 9 4^ 

) the last battle of Cyrus a ainst Astyages m which the Per 
sians were incited to a desperate strug^^le by their women was 
fought here After the victory Cyrus built a town with his palace 
and tomb which was named Pasargadae after the tribe (cf Curt 
\ 6 ro X I 2 ) Every Persian king was at his accession 
invested here in the sanctuary of a warlike goddess (Anaitis^) 
with the garb of Cyrub and recei\ ed a meal of figs and terebinths 
with a cup of sour milk (Phit irtax 3 ) and whenever he entered 
his native country he gave a gold piece to every woman of Pasar 
gadae m remembrance of the heroic intervention of their ancestors 
m the battle (Nic Damasc loc ctt Plut Alex 69) According 
to a fragment of the same tradition preserved by Strabo (xv 
/ 9) Pasargadae lay in the hollow Persis (Coele Persts) on the 
bank of the river Cyrus after which the king changed his name 
which was formerly Atradates (m Nic Damasc this is the 
name of his father) The nver Cyrus is the Kur of the Persians 
now generally named Bandamir the historians of Alexander call 
it Araxes and give to its tributary the modern Pulwar which 
passes by the rums of Murghab and Persepolis the name Medos 
(Strabo xv 7 9 Curt v 4 7) 

The capital of Cyrus was soon supplanted by Persepolis 
founded bj Darius but in Pasargadae remained a great treasury 
which was surrendered to Alexander in ^$6 after his conquest of 
Persis (Arrian m iS 10 Curt v 6 10) After Ins return from 
India he visited Pasargadae on the march from Carmama to Per 
sepolis found the tomb of Cyrus plundered punished the male 
factors and ordered Aristobulus to restore it (Arrian vi 9 
Strabo xv /30) Aristobulus description agrees exactly with the 
ruins of Murghab on the Bandamir about 30 m upwards from 
Persepohs and all the other references m the historians of Cvrus 
and Alexander indicate the same place The identity of the rums 
of Murghab with Pasargadae has lately been estabhshed beyond 
doubt by the discovery of the sculptuie of Cyrus bearing the 
trilingual inscription Cyrus the great Ring the Achaemenian 
which can refer to none but the founder of the Achaemenian 
dynasty The conjecture of Oppert that Pasargadae is identical 
with Pishiyauvada where (on a mountain Arakadn) the usurper 
G mata (Smerdis) proclaimed himself king and where his sue 
ce sur the second false Smerdis Vahyazdata gathered an army 
(inscrip of Behistun 1 ii m 41) is hardly probable T 
Markwart proposed another etymology pas arkadnsh that is 

Behind the (mount) Arkadnsh 

The principal rums of the town of Pasargadae at Murghab are 
a great terrace hke that of Persepohs and the remainders of 
three buildings on which the buffing inscription of Cyrus I 
Cyrus the king the Achaemenid (sc have built this ) occurs 
five tunes in Persian Susian and Babylonian They were built of 
bricks with a foundation of stones and stone door cases like 
the palaces at Persepolis and on these fragments of a procession 
of tribute bearers and the figure of a winged demon (wrongly 
considered as a portrait of Cyras) are preserved Outside the 
town IS one tomh m thie form of a tower and the tomb of Ckus 
himself a stone house on a high substructure which rises in 
seven surrounded by a court with columns The remains of a 
portico which are discernible around the tomb belong to a 
mosque constructed about An 1300 

See Bit W Gore Truvek Jdoiier Ket 
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Porter Pich and others Texier Description de I Armeme et la Perse 
Flandm and Coste Voyage en Perse vol 11 Stolze Persepolis 
Dieulaioy L Art antique de la Pe^se and E Herzfeld Pasare,adae 
m Beitrage ut alien Geschichte vol vm (1908) who has m manj 
points corrected and enlarged the earlier descnptions and has pioved 
that the buildings as well as the sculptures are earlier than those of 
Persepolis and are therefore built by C>rus the Great New photo 
graphs of the monuments are published by Fr Sane Iramsche 
Felsrehefs (unter Mitwirkung von E Herzfeld Berlin 1908) 

PASCAL^ BLAISE (16 3-1662) French reiicnous pliilos 
opher and mathematician was born at Clermont Ferrand m 
Amergne on June 19 1623 son of Etienne Pascal president 
of the Court of Aids at Clermont his mothers name was 
Antoinette Begon His mother died when he was about four 
years old and left him with two sisters — Gilberte who after 
wards married M Perier and Jacqueline When Pascal was 
about seven years old his father gave up his post at Clermont 
and settled in Pans It does not appear that Blaise who went 
to no school but was taught by his father was at all forced 
but rather the contrary But he was a precocious child whose 
precocity was followed by great performance at maturity 

Etienne Pascal incurred the displeasure of Richelieu bj pro 
testing against the reduction of the rate of interest on some Pans 
municipal bonds and to escape the Bastili had to go into hidin*^ 
He is said to have been restored to favour owing to the success 
of Jacqueline m a representation of Scudery s Amour tyranmque 
before the cardinal In any case Richelieu gave Etienne Pascal 
(m 1639) the important intendancy of Rouen which he held for 
nine years At Rouen they became acquainted with Corneille 
The year 1646 is a landmark m Pascals life His father was 
confined to the house m consequence of an accident and was 
visited by persons who had come under the influence of Saint 
C>ran and the Jansemsts The Pascal family had hitherto paid 
due respect to leligious matters but they had not regarded 
religion as all absorbing but they now became converts to Jan 
senism 

But though his family and especially his sister Gilberte now 
Madame Pener became trict devotees it does not appear that 
Pascal had yet accepted the full consequences of the new doc 
trine He continued to be indefatigable in his mathematical vork 
m spite of nearly continuous illness In 1647 be published his 
Nouvelles ex'^enenccs sur le otde and m the next year the famous 
experiment with the barometer on the Puy de Dome was carried 
out for him by his brother m law Perier and repeated on a 
smaller scale by himself at Pans to which place by the end of 
1647 be and his sister Jacqueline had removed to be followed 
shortly by their father In a letter of Jacquelines dated 
Sept / an account of a visit paid by Descartes to Pascal is 
given Descartes and Torricelli had suggested the pnnciple of 
the barometer but Pascal s experiments were the first complete 
demonstration 

Port Royal — ^As early as May 1648 Jacqueline Pascal was 
strongly drawn to Port Royal and her brother frequently accom 
panied her to its church She desired indeed to join the convent 
but her father who returned to Pans with the dignity of coun 
seller of state disapproved of the plan and took both brother 
and sister to Clermont where Pascal remained for the greater 
part of two years He his sister and their father returned to 
Pans in the late autumn of 1650 and m September of the next 
year Etienne Pascal ditd Almost immediately afterwards Jac 
quelme joined Port Royal^ — a proceeding which led to some sore 
ness finally healed between herself and her brother and sister 
as to the disposal of her property It has sometimes been sup 
posed that Pascal from 1651 or earlier to the famous accident 
of 1654 lived a dissipated extravagant worjdly luxurious (though 
admittedly not vicious) life with his friend the due de Roannez 
and others His Discours sur ks passtons de I amour assigned 
to this period has been supposed on quite insufficient grounds 
to indicate a hopeless passion for Charlotte de Roannez the 
dukes sister What is certain is that the winter of i653*"54 was 
one of hard scientific work and saw the production of some of 
his most important treatises At the same time he sought some 
other than the Ch’<Stian#Hsoluiion to the problem of existence 


and made a close study of Epictetus and of Montaigne He found 
satisfaction m neither He began to \isit his sister at Port Royal 
After two months of seeking God Pascal suddenly when alone 
m his room on Nov 22 underwent convers on the mystic experi 
ence suffered and described by many of the great religious think 
ers His record of it written m isjointed sentences he wore 
thenceforward as a kind of amulet At the time he said nothing 
of his conversion but he presently decided (Jan 7 1655) to go 
into retreat for a time at Port Royal He was thirty two prema 
turely aged by sufferino^ 

Though Pascal lived much at Port Royal and partly at least 
observed its rule he was never of it At the end of 1655 a 
motion was brought forward to expel Antoine Arnauld from the 
Sorbonne the immediate cause of the attack being Arnauld s 
Lettres a mi due et pair on the refusal of absolution by his parish 
priest to the due de Liancourt on account of his alleged Jansemst 
leanings Pascal undertook ArnauM s defence against the Jesuits 
The first of the Provinciates {Piooincial Letteis properly 
Lettres eentes par Lotus de Montalte a un p ootncial de ses amts) 
was wntten in a few days I appeared on Jan 27 1656 and was 
followed by others to the number of eighteen The Prootncial 
Letters are the fir t example of French prose which is at once 
considerable in bulk varied and impo'^ant m matter perfectly 
finished m form They owe not a little to Descartes for Pascal s 
indebtedness to his predecessor is unquestionable from the literary 
side whatever may be the case with the scientific The first exam 
pie of polite controversial 1 ony since Lucian the Provinciates 
have continued to be the best example of it during moie than two 
centuries in which the style has been sedulous y practised and in 
•which they have furnished a model to generation after generation 

Last Years — Shortly after the appearance of the Provinciates 
on May 4 1656 occuried the miracle of the Holy Thorn a 
fra ment of the crown of Christ preserv ed at Port Royal v/hich 
cuied the little Marguerite Pener of % fistula lacrymalis The 
Jesuits were much mortified by this Jansemst miracle which 
as it was officially recognized thev could not openly deny Pascal 
and his friends rejoiced m proportion The details of his later 
years after this incident are som what scanty though in 1658 
he lectured to the leaders of Port Royal on Christian apologetics 
embodying the substance of a work v/hich he had been considering 
since the Ft 0 mciales Two dr fts of the lecture were made by 
friends and one of these by his nephew Etienne Pener is pre 
ferred to the Port Royal editions of the Pensees For years 
before his death ■we hear only of acts of charity and of as it 
seems to modern ideas extravagant asceticism Thus Mme Perier 
tells us that he disliked to see her caress her children and wouid 
not allow the beauty of any woman to be talked of in his presence 
What may be called his last illness began as early as 1658 and 
as the disease progressed it was attended with more and more 
pain chiefly in the head In June 166 having given up his own 
house to a poor family who were suffering from small pox he 
went to Ins sister s house to be nursed and never afterwards left 
it His state was it seems mistaken by his physicians so 
much so that the offices of the Church were long put off T or the 
last year of his hfe he had relinquished his questions and had 
been preparing himself as a humble Chnstian for death He 
was able however to recei /e the Eucharist and soon afterwards 
died in convulsions on Aug 19 A post mortem examination was 
held which showed not only grave derangement m the stomach 
and other organs but a serious lesion of the brain 

Pensees — Eight years after Pascals death m 16 /O appeared 
what purpoited to be his Pensees The editing of the book was 
peculiar It was submitted to a committee of influential Jansen 
ists with the due de Roannez at their head It does not appear 
that there was much suspicion of the garbling which had been 
practised but as a matter of fact no more entirely factitious book 
ever issued from the press The fragments which it professed 
to give were in themselves confused *md incoherent enough nor 
IS it easy to believe that they all formed part of any single and 
coherent design The editors omitted altered added separated 
combined at their pleasure Tins rifacmento ^remained the 
standard text with a few ummpoqtant additions for nearly two 
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centunes except that by a truly comic re\ olution of public taste 
Condorcet m I//6 published after study of the original which 
remained accessible in manuscript another garbling conducted 
this time in the interests of imorthodoxy In 1S4 \ictor Cousin 
drew attention to the absolutely untrustworthy condition of 
the text and in 1844^ P Faugere edited that text from the ms 
m something like a condition of purit> though as subsequent 
editions ha\e shown not with absolute hdehty Th subjects 
dealt with concern more 01 less ail the o^reat problems of thought 
on what ma> be called the theolooicai side of metaphysics — 
the sufficiency of reason the trustworthiness of experience the 
admissibility of revelation free will foreknowledge and the rest 
Speaking oreneraliy the tendency of the Fensees is towards the 
combating of scepticism by a deeper scepticism or as Pascal 
himself calls it Pyrrhonism which occasionally goes the length 
of denying the possibility of any natural theolo y Pascal explains 
all the contradictions and difficulties of human hfe and thought 
by tie doctrine of the Fall and rehes on faith and revelation 
alone to justify each other 

Nattiral Fhilosoplier and Mathematician — ^Pascal was a 
great mathematician m an age winch produced Descartes Fermat 
Huygens Wallis and Roberval His precocity in mathematics is 
established bv the fact that he had completed before he was six 
teen 3 ears of age a w ork on the conic sections in which he had 
laid down a series of piopositions discovered by himself of such 
importance that they may be said to form the foundations of the 
modern treatment of that subject This work (like many others 
by the same master hand) was never published We know some 
thmo" of what it contained from a report by Leibnitz who had 
seen it in Pans and from a resume of its results pubhshed in 1640 
by Pascal himself under the title Essa^ pour les co 7 itaues The 
method was that of Girard Desargues viz th transformation of 
<^eometncal figures by conical or optical projection In this way 
he established the famous theorem that the intersections of the 
three pairs of opposite sides of a hexagon inscribed in a conic are 
coilinear This proposition which he called the mystic hexa ram 
he made the keystone of his theory from it alone he deduced 
more than 400 corolLries embracing according to his own 
account the conics of Apollonius and other results innumerable 

Pascal also worked on the infinitesimal calculus then in the 
embr\onic form of Cavalieri s method of indivisibles The cycloid 
was a famous curve in those days it had been discussed by 
Galileo Descartes Fermat Roberval and Torricelli who had in 
turn exhausted their skill upon it Pascal solved the hitherto 
refractory problem of the general quadrature of the cycloid and 
proposed and soivea a \anety of others relating to the centre of 
gra\it3 of the curve and its segments and to the volume and 
centre of gravity of solids of revolution generated in various ways 
by meins of it He published a number of these theorems with 
out demonstration as a challenge to contemporary mathematicians 
Solutions were furnished by Wallis Huygens Wren and others 
and Pascal published his own in the form of letters from Amos 
Dettonville (his assumed name as challenger) to Pierre de Car 
Cavy His imtiative led to a great extension of our knowledge of 
the properties of the cycloid and indirectly hastened the progress 
of the differential calculus 

The mathematical theory of probability and the allied theory 
of the combinatonal analysis were in effect created by the cor 
respondence between Pascal and Fermat concerning certain ques 
tions as to the division of stakes in games of chance which had 
been propounded to the former by the gaming philosopher De 
Mere Of the treatise De aleae geomeUta ah that actually 
appeared was a fragment on the anthmetical triangle (Tratti 
du tnangle artthmettque Properties of the Figurate Numbers ) 
printed m 1654 but not published till 1665 after his death 

Pascal s work as a natural philosopher was not less remarkable 
than his discoveries in pure mathematics His expenments and 
his treatise (written before* 1651 published 1663) on the equilib 
rium of fluids entitle him to rank with Gahleo and Stevinus as 
one of the founders of the science of hydrodynamics The idea 
of thiP pressuii;e of the air and the invention of the instrument for 
measuring it were both new w^en he made his famous experiment 


showing that the height of the mercur3 column in a barometer 
decreases when it is earned upwards through the atmosphere 
This experiment was made by himself m a tower at Pans and was 
earned out on a grand scale undei his instructions by his brother 
in law Fionn Pener on the Pu> de Dome m Auvergne I s sue 
cess greatly helped to breasts: down the old prejudices and to 
bnno- home to the minds of ordinary men the truth ot the new 
ideas propounded by Galileo and Torricelli 

Whether we look at his pure mathematical or at his physical 
researches we see the stron<^est marks of a great original genius 
creating new ideas and seizing upon mastering and pursuing 
farther eveiythmg that was fresh and unfamiliar in his time 
We can still point to much in exact science that is absolutely bis 
and we can indicate infinitely more which is due to his inspiration 
Bibliography — Editions of Pascals works are those by Bossut (<^ 
vols 1779) Renouard (1S03) Lefevre (iSig) and Lahure (18 8) 
The standard ed tion is by Brunschwig and Boutroux m the Grands 
ecnvims de la France (14 vols Pans 1908-14) There is also a separate 
edition of the Fensees by Brunschwig (1904) Among other modern 
editions of the Fensees may be mentioned that of Mohnier (1S77-79) 
a carefulb edited and interesting text the important corrections of 
which have been introduced into Ha vet s last edition and that of G 
Michelant (Freiburg i8g6) The main on inal source for the bio ra 
phy of Pascal is P Faugere Lettres opuscules et memotres de M ne 
Pener et de JacqueU e soeurs de Pascal et de Marguerite Pener sa 
mece (Pans 1645) Works on Pascal are innumerable Samte Bernes 
Fort Royal Cousin s writings on Pascal and his Jacqueline Pascal and 
the essays of the editois of the Fensees first mentioned are the most 
noteworthy Recent handlings are in French E Boutroux s Pascal 
(Pans 1903) and m English R H Soltau Pascal The Man and the 
Message (19 7) which contams a selected bibliography 

PASCAL^ JEAN LOUIS (183 /-19 o) French architect 
was born m Pans June 4 1837 At the age of 16 he became a 
pupil of Gilbert Later when m the studio of Questel he enteied 
the Ecole des Beaux Arts and amongst other distinctions gamed 
the Grand Pnx de Rome in 1866 On his return to Pans in 18 /O 
after his four years at the Villa Medici he was appointed mspec 
tor of works at the Louvre and the Tuiieries He became a 
member of the council of the Beaux Arts and of the Institut de 
France and was made a commandeur of the Legion of Honour 
Pascals work ranged from the commemorative monuments 
erected to Henri Regnault at the ficole des Beaux Arts and 
President Carnot at Bordeaux to pub ic and pnvate buildings 
of every descnption He lived long enough to see the com 
pletion of his great work the Bibliotheque Nationale Pans 
With M Gaudet he is responsible for the splendid edition of 
Blondel s Archtectiu e Franqatse published under the auspices of 
the French Govemmeni The celebrated atelter of which be was 
for so many years the head is responsible for the training of 
architects from every country in Europe the United States and 
Canada Pascal died m Pans m 1920 
PASCHAL I , pope from 817 to 824 a native of Rome was 
raised to the pontificate by the acclamation of the clergy shortly 
after the death of Stephen IV and before the sanction of the 
emperor (Louis the Pious) had been obtained — circumstance 
for which it was one of his first cares to apologize His relations 
with the imperial house however never became cordial and 
he failed to win over the Roman nobles He died m Rome while 
the imperial commissioners were investigating the circumstances 
of the murder of two important Roman personages seized at the 
Lateran The successor of Paschal I was Eugenius II 
PASCHAL II (Ramen) pope from Aug 16 1099 fo 
21 1 1 18 a native of Bieda near Viterbo was a Clumac monk 
He was created cardinal priest of S Clemente by Gregory VII 
about 1076 and was consecrated pope m succession to Urban II 
on Aug 14 1099 In the long struggle wnth the emperors over in 
vestiture he zealously carried on the Hildebrandme policy but 
with only partial success In 1104 Paschal instigated the em 
perors second son to rebel against his father but soon found 
Henry V even more persistent in maintaining the right of investi 
ture than Henry IV had been The imperial Diet at Mainz invited 
(Jan 1106) Paschal to visit Germany and settle the trouble 
but the pope in the Counal of Guastalla (Oct 1106) simply 
renewed the prohibition of mvestiture In the same year he 
ended the mvestiture struggle m Englaad AMhe close of 1106 he 
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sought m vain the mediation of King Phihp and Prince Louis in 
the imperial struggle but his negotiations remaimng without 
result he returned to Italy m Sept 1107 
When Henry V advanced with an army into Italy m order to 
be crowned the pope agreed to a compromise but the Romans 
rose in revolt against the compact and Henry retired taking with 
him pope and curia After six^-y one days of harsh imprisonment 
Paschal yielded and guaranteed investiture to the emperor Henry 
was then crowned m St Peter s on April 13 and withdrew beyond 
the Alps The Hildebrandme paity was aroused to action how 
ever a Lateran council of March 1112 declared null and void 
the concessions extorted by violence a council held at Vienna m 
October actually excommunicated the emperor and Paschal 
sanctioned the proceeding Towards the end of the pontificate 
trouble began anew in England On the death of the countess 
Matilda who had bequeathed all her territories to the Church 
(1115) the emperor at once laid claim to them as imperial fiefs 
and forced the pope to fiee from Rome Paschal returned after 
the emperor s withdraw ai at the beginning of iiio but died within 
a few days on Jan 21 1118 His successor was Gelasius II 
The principal sources for the life of Paschal II are hxs Letters in the 
Monjmenta Germania^ hzstonca Eptstolae vols 3 6 7 13 17 20- 
23 25 and the Vita by Petrus Pisanus in the Lzber pontificalis ed 
Duchesne (Pans 1892) Important bulls are in J A G von Pflugk 
Haittuno^ Die BuUen der Papste bis um Ende des zwolften Jahrhun 
derts (Gotha 1901) and a valuable digest in Jaffe Wattenbach Regesta 
pontif roman (1885-88) There is an exhaustive bibliography with an 
excellent article by Carl Mirbi in Herzog Hauck Realencyklopadze 
(3rd ed 1904) See the Catholic Encyclopaedia (C H H ) 

PASCHAL III ^ anti pope from 1164 to 1168 was elected the 
successor of Victor IV on April 1164 He was an aged ansto 
crat Guido of Crema Recognized at once by the emperor Fred 
erick I he soon lost the support of Burgundy but the emperor 
crushed opposition in Germany and gamed the co operation of 
Henry II of England Supported by the victorious imperial army 
Paschal was enthroned at St Peters on July 22 1167 and Pope 
Alexander III became a fugitive Suddenly imperial reverses 
however made Paschal glad in the end to bold so much as the 
quarter on the right bank of the Tiber where he died on Sept 
0 1 1 68 He was succeeded by the anti pope Callixtus III 
See A Hauck Atrchengeschichte Deutschlands Bd IV (Leipzig 
3^903 S9-276) H Bohmer m Herzog Hauck Realencyklopadze Bd 

XIV 724 seq and Lobkowitz Statistik der Papste (Freiburg 1, B 

1905) 

PASCHAL CHRONICLE (Chromcum Aiexandrmum or 
CoBStantmopohtanum Fasti Sicuh) so called from being based 
on the Easter canon an outhne of chronology from Adam to 
AD 629 with historical and theological notes The work which 
has lost some parts has an introduction on Christian chronology 
and the Easter cycle It was written under Heraclms (610-641) 
and IS generally attnbuted to an unknown Byzantine clenc and 
friend of the patriarch Sergius who is alluded to as the author of 
certain ritual innovations The so called Byzantine or Roman era 
(which continued m use in the Greek Church until its liberation 
from the Turkish rule) was adopted in the Chromcum for the 
first time as the foundation of chronology m accordance with 
which the date of the creation is given as March 21 5507 The 
author is merely a compiler from earlier works except m his 
history of the last 30 years 

Editions Dmdorf (1832) with Ducanges preface and notes in 
Corp scnptomm hut byzant Migne Patrolog graeca xcu see also 
Wachsmuth Einl tns Studtum der alien Geschichte (1895) Gelzer 
Sextm Afncanus n t (1S85) v der Hagen Observationes m Heracln 
methodum paschalem (1736 but still indispensable) Schwarz m 
Pauly Wissowa Realencycl&p in pt 2 (1899) Krumbacher Gesch 

byzmt LiPt (1897) 

PASCOLI, GIOVANNI C1S55-1912) Italian poet was 
born at San Mauro di Romagna on Dec 31 1855 He studied 
at the college of the Scolopi fathers at Urbmo, and at the 
University of Bhlogna He then became a secondary school 

g eher Jn he pubhshed his first volume of verse Myf%c(m 
then held chairs successively at the Universities of Bologna, 
Mesima and Pisa, finally was appointed to succeed Catduca 
^ pfofessor of Italian iitefature at Bologna He pubhshed other 


volumes of poetry Prtmt poemeth (igi2) Nuovt poemeitt Cantt 
dt Castelvecchto Poemt convtvtalt Poemt del Risorgimento 
Canzom dt Re Enzto (1908) and Carmma (in Latin) Pascoii 
was a mystic given to meditation and solitude and his poetic out 
put faithfully reflects the characteristics of his melancholy and 
extremely e’^sitive temperament He died at Bologna on April 
6 1912 

See A Galietti La poesza e I arte di G Pa^coh (1918) J J Hart 
man De Joanne Pascoh poeta Latino (1920) F Morabito II 
Mzstzczsmo dz Giovanni Pascoh (19 o) A Valentin I Pascoh Les 
themes de son inspiration (1925) 

PAS-DE CALAIS^ a maritime department of northern 
France formed m 1790 of nearly the whole of Artois and the 
northern maritime portion of Picardy including Boulonnais 
Calaisis Ardresis and the districts of Langle and Bredenarde 
and bounded north by the Straits of Dover ( Pas de Calais ) 
ea t by the department 0^ Nord south by that of Somme and 
west by the Enghsh channel Pop (1931) i 05191 area 606 
sq m Except in the neighbourhood of Boulogne sur Mer with its 
cotes de fer or iron coasts the seaboard of the department 
which measures 65 m consists of dunes From the mouth of the 
Aa (the hmit towards Nord) it trends west south west to Gris 
Nez the point of France nearest to England in this section lie 
the port of Calais Cape Blanc Nez rising 440 ft above the 
sandy shores and the port of Wissant (Wishant) The seaside 
resorts include Boulo ne Berd sur Mer P^ris Plage Wimereux 
etc Beyond Griz Nez the direction is due south m this section 
are the small port of Ambleteuse Boulogne at the riouth of the 
Liane and the two bays formed by the estuaries of the Canche 
and the Authie (the limit tovards Somme) 

The dominant feature of the department is the Cretaceous scarp 
extending north westward towards the sea and revealing between 
Boulogne and Calais lower Cretaceous Jurassic and a little Palaeo 
ZOIC rock m what is really the eastern end of the Wealden dome of 
south east England The greatest hei ht reached by the s arp in 
the department is about 710 ft m the north we t The scarp 
overlooks the plains of Flanders on the north and is the souice of 
the Aa Lys Scarpe Sensee and Escant It is the defensible line 
of France in the north and most of it remained m the possession 
of the Franco British armies throughout the World War but the 
ndges of Vimy and Bapaume were the scenes of very severe fight 
mg and the German armies penetrated across the continuation 
of the scarp farther to the south east To the noith of the hills 
running between St Omer and Boulogne to the south of Grave 
hues and the south east of Calais hes the district of the Watter 
gands fens now drained by means of can^^Is and dikes and turned 
into highly productive land The chmate is free from extremes 
of heat and cold^ but damp and changeable At Arras the mean 
annual temperature is 47 on the coast it is higher The lainfall 
vanes from 24 to 3 « m though at Cape Gris Nez the latter 
figure is much exceeded Cereals are largely grown and also 
potatoes sugar beets forage oilplants and tobacco Market 
gardemng flourishes in the Wattergands Livestock and poultry 
are reared and the horses of the Boulonnais are famous 

The department is the chief in France for the production of 
coal its prmcipal coal basin a continuation of that of Valen 
ciennes centring round Bethune The manufacture of beetroot 
sugar oil and alcohol distilling iron working dyeing brewing 
paper making and various branches of the textile manufacture 
are the chief industries Boulogne Calais and Staples equip 
vessels for the cod herring and mackerel fisheries Calais and 
Boulogne are important ports of passenger transit for England 
and Boulogne also carries on a large export trade in the products 
of the department The canal system composes part of the Aa 
the Lys the Scarpe the Deule (a tributary of the Lys passing 
by Lille) the Lawe (a tributary of the Lys passing by Bethune) 
and the Sensee (an affluent of the Scheldt) as well as the canals 
of Aire to Bauvin Neuffosse Calais jCalais to Andres, etc and 
thus a line of cominunication is formed from the Scheldt to the 
sea by Bethune St Omer and Calais with branches to (Jravelmes 
and Dunkirk The department is served by the Northern railway 
Fas de Calais forms jihe diocese of Arras (arclibishopiac of 
Eambrai) belongs to the distnct eff the I army corps, the edu 
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cationai dm ion (academie) of Liile tlie appeal court is at 
Douii Theie are live arrondissements (\rras Bethun Boulogne 
Montreuii sur Mer and St Omerj with 46 cantons and 905 com 
muneb The chief towns are Arras the capital Boulogne Calais 
St Onier Bethune Lens Montreuii ur Mer Bruay Berck 
Staples and \ire sur la Lys (gqv) Lievin (26698) Hemn 
Liet^rd ( 6^1) m the nei hbourhood of Lens are large centres 

of population Lillers (pop 8 ^64) carries on boot makinc^ and has 
a fine i th century Romane que church Hesdm owes its regular 
plan to Charles V by whom it was built and St Pol has the 
remains of medie\al fortifications ^nd castles and ga\e its name 
to the famous counts of St Pol 

PASDELOUP, JULES ETIENNE (1819-1387) French 
conductor was born in Pans and educated in music at the con 
^ervafotre He founded in 1851 a societe des jeunes artistes du 
conservatoire and as conductor of its concerts produced many 
new works and introduced many classical works hitherto not 
heard m Pans His popular concerts at the Cirque d hiver from 
1861 till 1884 much improved French taste in music 
PASHA also written pacha and formerly pashaw etc a 
Turkish title superior to that of bey (g v) borne by persons of 
hi<yh rank and placed after the name The title appears originally 
to have been bestowed exclusively upon military commanders but 
It IS now given to any high official and also to unofficial persons 
whom It is desired to honour A pashalik was a province governed 
by or under the jurisdiction of a pasha 

The word is variously derived from the Persian padshah 
Turkish padtshah equnalent to king or emperor and from the 
Turkish bash in some dialects pash a head chief etc In old 
Turkish there was no fixed distinction between b and p As first 
used in western Europe the title was written with the initial b 
The Enghsh forms bashaw bassaw bucha etc of the i6th and 
I /th centuries were derived through the med Lat and Ital bassa 
PASIC, NICHOLAS (1846^-1926) Serbian statesman 
was the son of a merchant at Zajecar close to the Bulgarian 
frontier He studied engineering first at Belgrade and then with 
the help of a State bursary at the Umversity of Zurich where 
he and other young Serbs came undei the influence of Bakunin 
Pasic was one of a small group who surrounded Svetozar 
Markovic and on the latter s early death in 1875 became one of 
the chief exponents of his views which were of capital importance 
for the political de\ elopment of Serbia He became a deputy m 
1 8 78 and was m 1881 one of the founders of the Radical party 
A popular nsmg which broke out at Zajecar in 1883 led to the 
arrest of most of the Radical leaders and fresh repressive meas 
ures Pasic fled across the Danube and was condemned to death 
m absenha remaining in exile till after Ring Milan s abdication 
in 1889 On his return he became president of the Skupstina and 
on two occasions mayor of Belgrade He was premier for the 
first time from Feb 1891 to Aug 1S92 and as foreign mimster 
accompamed the young Ring Alexander on his first visit to the 
Tsar As a strong Russophile he was made Serbian minister in 
St Petersburg but resigned as a mark of protest against the 
illegal return of Ring Milan to Serbia in 1894 The Radicals were 
now m keen opposition and when an attempt was made on the 
ex king s life in 1899 the Government rid itself of their leaders 
by trumped up charges of engineering the crime and imposed 
savage sentences of forced labour Pasic thanks to Russian 
remonstrances received only five years and was then amnestied 
on condition of leaving the country He returned only after 
Milan s final withdrawal After the fall of the Obrenovic dynasty 
in 1903 the Radical party became dominant and PaSic was 
foreign mimster m 1904 and premier m 1906 and again from 
1908-10 He shared in Milovanovic s negotiations for a Balkan 
league and on Milovanovic s death in 1912 became the dominant 
figure in the Radical party resuming the premiership on the very 
eve of war with Turkey He remained in office throughout the 
two Balkan wars and contnbuted matenally towards the alhance 
with Greece and the mpprochement with Rumania While his 
foreign pohcywas essentially Russophile he on two occasians^ m 
made overtures to Vpma whidf were rejected ? 
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The murder of the Archduke at Sarajevo brought the already 
strained relations with Austria Hungary to a head But so ab 
sorbed was Pasic m internal politics that he was absent from Bel 
grade when the fateful ultimatum was presented and even then 
was prepannc^ to visit Aemzeios at Saiomca when an urgent mes 
sage recalled him Party discord was silenced by the national 
dan^^er the elections were postponed and the alreadv dissolved 
Parliament reassembled at Nis In November a coalition cabinet 
was formed but Pasic remained premier and when in 1917 the 
Opposition again seceded he once more formed a purely Radical 
Government 

The re\olution of March 1917 and the fall of Tsardom weak 
ened Pasic s position both at home and abroad forcing him to 
recede from his strictly Pan serb and Ofthodox attitude and to 
negotiate upon equal terms with the Yugoslav committee under 
Dr Trumbic the so called declaration of Corfu (July 191 ) 
which laid down the broad hnes of the future unified Yugoslav 
State But his relations with the committee became increasingly 
strained and he stubbornly denied to them any s<-atus in the 
allied camp and refused to admit them to a coalition cabinet 
This attitude was the main reason why the Enten e governments 
withheld from the Yugoslavs that recogmtion which they accorded 
m Aug 1918 to the much less favourably si uated Czechoslovaks 
The result was that Austria Hungary collapsed before any ag ee 
ment had been reached among the Allies on the \ ugosiav problem 
and that Italy abandomng the compromise reached at the Roman 
Congress of Oppressed Nationalities in the previous April re 
asserted her full territorial claims under the secret Treaty of 
London Despite this dangerous situation Pasic maintained his 
obstructive tactics not merely towards the Yugoslav committee 
but also towards the new provisional Government which had been 
formed in Zagreb and which had at once nominated Trumbic 
as its spokesman in Pans Fmally a certain compromise was 
reached and while Protic became the first premier of Yugoslavia 
I Pasic was made first dele^^ate to the Peace conference with 
I Trumbic and Vesnic as his colleagues 

I In Jan 1921 Pasic a^ain became premier and thanks partly 
to his skilful bargaining with the minor groups and partly 
to the foolish abstention of the Croat Peasant party he was able 
to manoeuvre the new centrahst constitution through parhament 
(June 28 1921) and to suppress the Communist Party In the 
following winter he manoeuvred his Democratic allies out of the 
Government and formed a purely Radical cabinet At the elections 
of March 1923 he failed to secure a majority but was again saved 
by the blunders of the Opposition Though from July to Oct 
19 4 he had to give place to a coalition cabinet under Davidovic 
he returned to power stronger than ever 

In Feb 19 5 he again dissolved parliament threw Radic and 
his colleagues into prison and by the adoption of extremely drastic 
electoral measures secured a small working majority Radic here 
upon made his famous recantation (see Radic Stjepan) and 
entered the cabinet in October The two strongest parties m 
Yugoslavia were now temporarily united but the situation became 
increasingly difficult On April 4 1926 Paiic whose health was 
failing handed the premiership over to Ouzounovic He died on 
Dec 10 1926 

PASIG, a municipality (with administration centre and 24 
harnos or distncts) and the capital of the province of Rizal 
Luzon Phihppine Islands about 6 m ESE of Manila Pop 
(1918) 16 767 of whom 21 were whites Pasig is located on the 
Pasig nver (the outlet of Laguna de Bay which reaches the sea 
at Manila) and its tributary the JMariquina Ft McKinley a 
large mihtary post estabhshed for the troops from the United 
States hes in the south west part of the municipality The pm 
cipal industries are nee farming the manufacture of a cheap red 
pottery and fishing The language spoken is Tagalog 
PASKEVICH, IVAN FEDOROVICH (1732-1856) count 
of Erivan pnnee of Warsaw Russian field marshal was born at 
Poltava on May 19 1782 He entered the army through the im 
penal institution foe pages m 1800 sa*# much active service^ and 
by 1828 had ireached the rank of field marshal In 1830 he sub 
dued the mountaineers of Daghestan In 18^ he suppressed the 
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revolt of Poland and after the fail of Warsaw which ga\e the 
death blow to Polish independence he was raised to the dignity of 
prince of Warsaw and created viceroy of the kingdom of Poland 
On the outbreak of the insurrection of Hun ary in 1848 he com 
manded the Russian troops sent to the aid of Austria and com 
pelled the surrender of the Hun arians at Vilagos In April 1854 
he commanded the army of the Danube but on June 9 at Silistna 
he was defeated He died on Feb 13 1856 at Warsaw 

See Tolstoy Essat btographzgue et hzstonque stir le jeld marechal 
Pnnce de Varsovte (Pans i^s) Notice biographtque sur le Marechal 
Faskevitck (Leipzig 1856) and Prince Stcherbatov s Life (St Peters 
burg 188S-94) 

PASQUE FLOWER, the name apphed to two species of 
Anemone {qv) of the family Ranunculaceae {qv) They are 
low stemless densely silky hairy perennial herbs rising from 
thick rootstocks and bearing long stalked digitately divided 
leaves and large purple or lavender flowers followed by a fruit 
mo* head of silky achenes with long feathery tails (styles) The 
European pasque flower (^4 Pulsatilla) with violet purple 
flowers wide spread on the Continent grows in chalky pastures 
m En land The American pasque flower {A patens var Wolf 
gangiana) with li<^ht bluish or pale lavender flowers is abundant 
on prairies from Illinois to Alberta and southward m the Great 
Plains to Texas it occurs also in British Columbia Both species 
are more or less planted m gardens By some botanists the 
pasque flowers have been placed in a separate genus Pulsatilla 
the European plant becoming P vulgaris and the American P 
Jnrsutissima 

PASQUIER, ETIENNE (1529-1615) French lawyer and 
man of letters was born at Pans on June 7 1529 by his own 
account according to others a year earlier He was called to 
the Pans bar in 1 549 In 1 560 he published the first book of his 
Recherches de la France In 1565 when he was 36 his fame was 
established by a great speech still extant in which he pleaded the 
cause of the University of Pans against the Jesuits and won it 
Meanwhile he pursued the Recherches steadily He left ac 
counts of the jests of himself and his colleagues at the Grands 
Jours of Poitiers in 1579 (the celebrated collection of poems on 
a flea) and Troyes in 1583 In 1585 Pasquier was appointed by 
Henry III advocate general at the Pans cour des comptes He 
died on Sept i 1615 

Pasquier s work was considerable and it has never been fully 
collected or indeed printed The standard edition is that of Amsterdam 
(2 vols 1723) But for ordinary readers the selections of L6on 
Feugere published at Pans (2 vols 1S49) with an elaborate intro 
duction are most accessible A a poet Pasquier is chiefly interesting 
as a minor member of the Pleiade movement As a prose wnter he 
is of much more account The three chief divisions of his prose work 
are his Recherches his letters and his professional speeches See H 
Gaudnllait Etienne Pasquier m the SSance puhUque of the Institut 
Royal for 1839 

PASQUIER, ETIENNE DENIS, Duke (1767-1862) 
French statesman was born on April 2 1767 He was a coun 
seller of the Pans parlement Napoleon in 1810 made him pre 
feet of police He was captured m the strange conspiracy of the 
republican general Malet (Oct 1812) who giving out that 
Napoleon had perished m Russia managed to surprise and cap 
ture some of the ministers and other authorities at Pans He soon 
however regained his liberty 

When Napoleon abdicated in April 1814 Pasquier resigned 
the prefecture of police whereupon Louis XVIII allotted to him 
the control of roads and bridges He held various ministerial 
offlees under Louis XVIII but refused to join the reactionary 
cabinets of the close of the reign of Charles X After the July 
Revolution (1830) he became president of the Chamber of Peers 
—a post which he held through the whole of the reign of Louis 
Philippe (1830-4S) In Feb 1848 Pasquier retired from active 
hfe He died in 1862 

See Mimoires du Chanceher Pasquier (6 vols 1893-95 partly 
translated into English 4 vols 1893-94) Also Louis de Vxel Caste! 
Mistoire de h Restauration vols i-iv (20 vols 1860-77) 

PASSAGE RITES The social and religious orders are coti 
cemed with interpret explain and exploit the facts of the bio 
Ic^cal order Mai/t>assei from one stage of Me to another con 


tinuously Yet there are breaks moments of discontinuity All the 
various moments of discontinuity in the social ife are the oc 
casions of passage rites Time and place age and status social 
ideas determine their detail but all exhibit a common form 
because all serve a common purpose What is new is dangerous 
What IS new may be necessary or inevitable fore ordained and 
foreseen The nearest source of strength for the individual is 
found m the solidarity of his society The cake of custom con 
strains and protects him All passage rites consist of a period of 
separation marked by formal acts of severance physical or sym 
bolic This is followed by a period of delay sometimes of some 
length and is completed by a series of rites uniting the individual 
to his society indeed they make him a member of his society 
Other ends may be served by subordinate ancillary rites which 
often acquire such prominence as to obscure the primary purpose 
Thus marriage rites contain various elements but as a whole are 
typically passage rites Birth rites naming rites initiation rites 
marnage rites and funeral rites exhibit these essential features 
The common purpose is to effect and to mark a change in the 
status of the individual to affirm and to confirm the solidarity of 
society and to protect the individual at the moments when b> 
social or physical necessity he is subjected to abnormal emotional 
stress and therefore dangerous 

See the articles Consfcr^tion Man\ Marriage Ritual 
Tabu 

Bibliography — Van Gennep Les Rites de Passage (1909) A R 
Brown The Andaman Islanders {1^22) 

PASSAIC, a city of Passaic county New Jersey USA on 
the Passaic over 9 m above Newark and 4 m below Pateison 
It IS served by the Erie the Lackawanna and the New York Sus 
quehanna and Western railways mterurban trolleys and motor bus 
lines Pop (1920) 63 541 in 19^0 62 959 The city has an area 
of 326 sqm an assessed valuation for 1927 of $1034826/7 
and a commission form of government It shares in the water 
supply from the Wanaque watershed and empties its sewage into 
the great Passaic Valley dram {See Newark ) Passaic has long 
been an important manufacturing centre with highly diversified 
industries and the output of its factories m 19 7 was valued at 
$86 824 429 A settlement was established here by the Dutch m 
1679 Until the middle of the 19th century it was called Acquac 
kanonk or Paterson Landing In 1873 it was chartered as a city 
Between 1880 and 1910 the population increased from 6 53 to 
54 773 doubling in each of the three decades 

PASSAU, a town and episcopal see of Germany m the re 
public of Bavaria situated at the confluence of the Danube 
the Inn and the Ilz close to the Austrian frontier 8g m N E 
from Munich and 74 S E of Regensburg by rail Pop (1930) 
25 1 81 nearly all hein^ Roman Catholics On the site of the 
present Innstadt there was a pre Roman settlement Bomdurum 
Afterwards the Romans established a colony of Batavian veterans 
the castra batava here It received civic rights m i 5 The 
bishopric was founded by St Boniface in 738 and included until 
1468 not only much of Bavaria but practically the whole of the 
archduchy of Austria About 1260 the bishop became a prince 
of the empire In 1803 the bishopric was secularized and in 
1805 its lands came into the possession of Bavaria The area 
which was diminished m the 15th and again m the i8th centurv 
was then about 350 sqm and the population about 50000 A 
new bishopric of Passau with ecclesiastical jurisdiction only was 
established m 1817 

Passau consists of the town proper lying on the rocky tongue 
of land between the Danube and the Inn and of suburbs lying 
along the other rivers Of the ii churches the most interesting 
is the cathedral of St Stephen The two linked fortresses the 
Oberhaus and the Niederhaus are the remains of the fortifications 
The former was built early in the 13th century by the bishop 
in consequence of a revolt on the part of the citizens the 
latter is mentioned as early as 7311 The chief mdustnes are 
the manufacture of tobacco beer leather porcelain machinery 
paper iron founding and the quarrying of graphite and granite 
Large quantities of timber are floated down the liz Passau is a 
tounst centre and has* an import^t nver trade especially since 
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the construction of the Rhine Mam Danube canal 
See W M Schmidt Gesch der Stadt Passau (192S) 
PASSCHENDAELE, BATTLE OF, 1917 This pro 
tracted operation formed part of the still more prolonged offensive 
known as and described under P pres Battles of igiy But be 
cause ot Its unhappy si mficance as the final stage and ultimately 
the final goal of these operations the term Passchendaele Often 
i\ e is often used to denote not merely the part but the whole 
PASSERAT, JEAN (15^4-160 ) French poet was born 
at Troyes on Oct 18 He studied at the university of Pans 

and is said to have worked m a mine He tau ht at the Colle<^e 
de Piessis and was made professor of Latin mi;,/ in the College 
de France Passerat composed much a reeable poetry m the 
Pleiade style the best being his short ode Du Premier jour de 
mat the charminor \illaneiie J at perdu ma tour ter elle and the 
famous political song Sti? la jotirnee de Senlis His share in 
the Satyre memppee (Tours 1594) the manifesto of the politique 
or Moderate Royalist party when it had declared itself for Henry 
of Na\arre is doubtful He died in Pans on Sept 14 160 
See a notice by P Blanchemain prefixed to his edition of Passeiat s 
Poesies fran azses (1880) A.mong his Latin works should be noticed 
Kalendae januanae et varza quaedam poemata (2 vols 1606) ad 
dressed chiefly to his fnend and patron Henn de Mesmes For the 
Satyre memppee see the edition of Charles Read (1876) 

PASSERES or PASSERIFORMES, the largest order of 
birds containing most of the highest forms They are the true 
perching birds with three toes directed forwards and one back 
wards the latter is long and is moved by a separate tendon from 
that mo\ing the front ones There are between 5 000 and 6 000 
species mostly small birds they fall into two sections the 
■Mesom>odi with a simple syrinx {see Song in Birds) and hence 
songiess and the Acromyodi with a complex syrinx and including 
ail the true song birds besides others In size passe ines range 
from the minute wrens sun birds and flower peckers {qqv) to 
the relatively large crows and birds of paradise {qqv') The order 
includes songsters such as the nightingale mocking bird bulbul 
skylark song and hermit thrushes cocks of the rock birds of | 
paradise the cardinals pittas etc {See Ornithology Birds ) 
PASSFIELD LORD see Webb Sidney 
PASSION, a term used in two mam senses (i) the suffering 
of pain and (2) feeling or emotion The first is chiefly used of 
the suffering of Jesus Christ extending from the time of the 
agony in the garden until His death on the Cross In this sense 
passio (late Lat ) was used by the early Christian waters and 
the term is also apphed to the sufferings and deeds of saints and 
martyrs Passion Week is the name given to the fifth week in 
Lent beginning with Passion Sunday One of the earlier forms of 
oratorio developed from the ancient church usage of reciting m 
Holy Week the story of the Passion to appropriate plain song 
music 

PASSION FLOWER {Passiflora) the typical genus of the 
family Passifloraceae to which it gives its name The name 
passion flower — flos passioms — arose from the supposed resem 
biance of the corona to the crown of thorns and of the other 
parts of the flower to the nails or wounds while the five sepals 
and five petals were taken to symbolize the ten Apostles — ^Peter 
who denied and Judas who betrayed being left out of the 
reckoning There are about ^oo species mostly natives of western 
tropical South America others are found in various tropical and 
sub tropical districts of both hemispheres The tacsonias by 
some considered to form part of this genus inhabit the Andes 
at considerable elevations They are mostly climbing plants having 
a woody stock and herbaceous or woody branches from the sides 
of which tendrils are produced Some few form trees of consider 
able stature destitute of tendrils and with broad magnoha like 
leaves m place of the more or less palmately lobed leaves which 
are most generally met with in the family 
The inflorescence is usually of a cymose character The flower 
consists of a receptacle vftrymg m form from that of a shallow 
saucer to that of a long cylindrical or trumpet shaped tube and 
giving off from its upper border the five sepals the five petals 
(rarely these? latter are absent) and the threads or membranous 
processes constituting the c#rona This corona forms the rnnigt 
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conspicuous and beautiful part of the flower of many species and 
consists of outgrowths from the tube formed subsequently to 
the other parts it is physiologically useful m favouring the cross 
fertihzation ot the flower by means of insects From the base of 
the inner part of the tube of the flower but quite free from it 
uprises a cylindrical stalk surrounded below by a small cup like 
outgrowth and bearing above the middle a ring of nve flat fiia 

ments each attached by a thread 
like point to an anther Above 
the ring of stamens is the ovary 
Itself upraised on a proionga 
tion of the same stalk which bears 
the filamems or sessile The 
stalk supporting the stamens and 
o\ary is called the gy lophore 
or the gynandrophore and is a 
characteristic of the family 
The ovary of passion flowers is 
one celled wnth three parietal 
placentas and bears at the top 
three styles each terminating by 
a lar e button like stigma The 
ovary ripens into a berry like 
very rarely capsular fruit with 
the three groups of seeds arrano-ed 
in lines along the walls but im 
bedded in. a pulpy anllus derived 
from the stalk of the seed This 
succulent berry is in some cases 
highly perfumed and affords a 
delicate fruit for the dessert table 
as in the case of the granadilla 
P qiiadrangulans also P eduhs 
P macro car pa and various species 
of Tacsoma known as curubas 
^ j in Spanish South America P 

Passion flower (passiflora laurtfoha is the water lemon and 
CERULEA) SHOWING (A) FLOWERS P moltformis the sweet ca’a 
AND CLIMBING HABIT (B) LONGi bash of the Wcst Indics The 
TUDINAL SECTION THROUGH THE do HOt usuaily exceed m 

size a hen s or a swan s egg 
but that of P macrocarpa is a gourd like oblong fruit attaining a 
weight of 7 to 8 pounds 

In the United States about lo native species of Passiflora 
occur chiefly in the South and South west The passion vine {P 
inca^rnata) climbing lo to 30 ft high with pink and white 
flowers and a yellow berry like edible fruit m long is found 
from Virginia to Missouri south to Florida and Oklahoma The 
yellow passion flower {P lutea) of similar range is a smaller 
plant with greenish yellow flowers and purple fruit 
The tacsonias which m cultivation are often regarded as dis 
tinct differ from Passiflora in having a long cylindrical calyx 
tube bearing two crowns one at the throat the other near the 
base they are stove or greenhouse plants T pinnatistipula with 
pale rose coloured flowers a native of Chile and Peru has long 
been m cultivation 2 Van Voheimi and T mamcata with 
handsome scarlet flowers are among the finest species 
PASSIONISTS, a congregation of men of the Roman Cath 
ohc Church comprising priests semmansts and lay auxiliaries 
Its official title IS The Congregation of the Discalced Clerks of 
the most Holy Cross and Passion of our Lord Jesus Christ It 
was founded by St Paul of the Cross whose name was Paul 
Francis Daneo He was born at Ovado Italy Jan 3 1694 died 
at Rome Oct 18 1775 and was canomzed June 29 1867 The 
Passionists were established at Castelazzo Italy 1720 
The Passiomst congregation endeavours to unite the active 
and the contemplative forms of the religious hfe Passionists take 
the three customary vows of poverty chastity and obedience to 
which a fourth is added that of promotin<^ in the hearts of the 
faithful a devotion to the Passion and Death of Jesus Christ 
The vows made are sample not solemn and are perpetual from 
their final profession Their ho*uses «,re nftt endowed although 
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they are allo^^ed to possess in coirmon bmidmo-s vith a few acies 
of land attached 

During the lifetime of St Paul of the Cross i houses of his 
institute e established in Italy and this number greatly 
augmented duiin the ensuing >ears until 1810 when by the order 
of Kanoieon they were suppressed tOi^ether with ail other religious 
institutions From the time 0 the restoration of the congregation 
under Pius VII th institute has spread throu hout the world 
At present houses of the congre ation are found in Italy France 
Germany Austria England Scotland Ireland Spam Holland 
Belgium Poland United States Canada Mexico Colombia Cuba 
Argentine Chile Peru Brazil Australia China Rumama and 
Bulgaria 

See Father Pius The Lij\. of St Paul of the Cross (Dublm 1868) i 
Feli\ Ward The Passzomsts (Benziger Iscw Yorl 19 3) 

PASSOVER, a spring festival celebrated by the Jews in com 
memoration of the Exodus from Egypt by a family feast in the 
home on the first evenm and by abstaining from leaven dunn<^ 
the seven days of the feast Accordm to tradition the first Pass 
over ( the Passover of Egypt ) was preordained by Moses at the 
command of God The Israehtes weie commanded to select on 
the tenth of \bib (Nisan) a he lamb of the first year without 
blemish to 1 ill it on the eve of the fourteenth and to sprinkle with 
Its blood the imtel and side post of the doors of their dwellings 
so that the Lord should pass over them when he went forth to 
slay the first born of the Egyptians The lamb thus drained of 
blood was to be roasted and entirely consumed by the Israelites 
who should be ready with loins girded shoes on feet and staff in 
hand so as to be prepared for the Exodus In memory of this the 
Israehtes were for ail time to eat unleavened bread (Mazzoth) 
for seven days as well as keep the sacrifice of the Passover on the 
eve between the fourteenth and the fifteenth of Nisan This 
evening meal was not to be attended by any stranger or uncircum 
cised person On the monow of the Sabbath a wave offering 
of a sheaf of barley was to be made 

Various theories have been from time to time proposed to 
account for this complex of enactments J Spencer m his De 
legtbus Hebraeonm (1685) saw m the Passover a practical pro 
lest against the Egyptian worship of Apis Vatke considered it a 
celebration of the spring solstice Bauer a means of removing the 
impurity of the old year Lengerke recognized a double motive 
the lamb for atonement the unleavened bread as a trace of the 
haste of the early harvest Ewaid regarded the Passover as an 
original pre Mosaic spring Festival made to serve the interest of 
purity and atonement 

Investigations based on minute literary analysis of the Penta 
teuch were begun by Graf continued by Kuenen and culminated 
m the work of Weilhausen and Robertson Smith The modern 
view claims to determine the respective ages and relative chrono 
logical position of the various passages m which the Passover is 
referred to m the Pentateuch and assumes that each successive 
stratum represents the practice in ancient Israel at the time of 
composition laying great stress upon the omissions as implymg 
non existence The mam passages and their contents are arranged 
chronologically in the following way — 

A In the Elohist Book of the Covenant (Exod xxiu ) 

B In the Yahwist Source (Exod xxxiv 18-21 25) 

C In the Yahwistic History (Exod xn 21-27 29-36 38-39 
mi 3-16) 

D The Deuteronomist (Deut xvi 1-8 16-17) 

E In the Holiness Code (Lev xxni 4-8 9-14) 

F In the Priestly History (Exod xn 1-20 28-31 xm 1-2) 

G In the Secondary Sources of the Priestly Code (Exod xn 
4d-4X 43-50 ix 1-14 XIV 16-25) 

Many discrepancies have been observed by critics in the dif 
fer^nt portions of this senes of enactments Thus m the Elohist 
andm Deuteronomy the date of the festival is only vaguely stated 
p be m the month of Abib while m the Holiness Code and in the 
Pne0y History the exact date is given and so on 
I A| r^nr|s the charh-ct^ significance of the t^ feasts it 
« ni\fAd that Passover f Nisan i <) is taken bade to the 


be inain«- of the national history It origin Jly connoted a pastoral 
feast ceiebratino* the birth of the lambs It goes back to tb desert 
period whe eas the Feast of Unlea\ened Bread is an a ricultuial 
observance and cannot have been practised before the entry into 
Palestine The sheat of first fruits of > our harvest mentioned m 
Lev xxiii 10 is associated in Jewish tradition with the barley 
harvest (Mishna Mefiachoth x ) 

The folk etymolot^y of the word Passover given in E^od xii 23 
seems to connect the original of the feast with a threshold cove 
nant (see Trumbull Threshold Covenant 190 ) the daubing of 
the side posts and Imtel with blood at the original Passover which 
finds Its counterpart m Babylonian custom (Zimmern Beit z Bah 
Rel 11 I 6-7) and m Arabic usa e (Walidt ed Kremer p 28) 
implies a blood covenant 

The feast is connected both m later Jewish tradition and among 
the Samaritans with the sacro sanctity of the first born Hebrew 
tradition further connects the revelation of the sacred name of 
the God of the Hebrews with the festival and thus connects it 
with the Exodus the be inning of the theocratic life of the na 
tion There seems no direct connection between the Paschal sacri 
fice and an a ncultural festival the Hebrew tradition to some 
extent dissociates them by mak n" the sacrifice on 14th of Nisan 
and beginning the Feast of Unleavened Bread on 15th 

Weilhausen and Robertson Smith suggested that the Passover 
was m Its original form connected with the sacrifice of the first 
Imgs and the latter points to the Arabic annual sacrifices called 
atair which some of the lexicographers interpret as firstlings 
These were presented in the month of Rajab conesponding to 
Nisan (Smith Rehgton of Semites) But the real Arabic sacn 
fice of firstlings was called fara it mwht be sacrificed at any time 
as was also the case with the Hebrews (Exod xxn 30) The 
paschal lamb was not necessarily a firstling but only in the first 
year of its life (Exod xn $) The sug estion of Weilhausen and 
Robertson Smith confuses the offering of firstlings (Arabic fara) 
and that of the first yearlings of the year in the spring (Arabic 
atair) It is possible that the Passover was originally connected 
with the latter (cf Welihaus n Reste arab Heidentums) As re 
gards the feast of Unleavened Bread now indissolubly connected 
with the Paschal sacrifice no satisfactory explanation has been 
given either of its original intention or of its connection with the 
Passover It has been suggested that it was originally a hag (ha^^) 
or pilgrimage feast to Jerusalem of which there were three m the 
year connected with the agricultural festivals (Exod xxxiv i/ 
seq ) But the real agricultural occasion was not the eating of 
unleavened bread but the offering of the first sheaf of the barley 
harvest on the morrow of the Sabbath in the Passover week 
(Lev xxiii 10 ) This occasion determined the second agri 

cultural festival the Feast of Weeks fifty days later (Deut xvi 
9 Lev xxm 16 see Pentecost) It still remains possible there 
fore that the seven days eating of unleavened bread (and bitter 
herbs) is an historical reminiscence of the incidents of the Exodus 
where the normal commissariat did not begin until a week after 
the first exit On the other hand the absence of leaven may recall 
i primitive practice before its introduction as a domestic luxury 
i According to Robertson Smith the development of the various 
j institutions connected with the Passover was as follows In Egypt 
1 the Israehtes as a pastoral people sacrificed the firsthngs of their 
I fiocks in the spring and according to tradition it was a refusal to 
perimt a general gathering for this purpose that caused the Exodus 
When the Israelites settled m Canaan they found there an agn 
cultural festival connected with the beginnings of the barley 
harvest which coincided m point of date with the Passover and 
was accordingly associated with it At the time of the reformation 
under Josiah represented by Deuteronomy the attempt was made 
to turn the family thank offering of firstlings into a sacnficial rite 
performed by the priests in the Temple with the aid of the males 
of each household who had to come up to Jerusalem but left the 
next morning to celebrate the Feast oiUnleayened Bread m their 
homes During the exile this was found impossible^ and idle oM 
home ceremonial was revived and was kept up even after 
return fi^om the There appears to have beep a4 feat mmi 
erable vametv m the mode of feeemnsr the Passover but f he 
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mention in the historical nairatives (Josh v ii) connects the 
Paschal sacrifice with the eating of unleavened bread 

At any rate the Samaritans ha\e throughout their history ob 
served the Passover with all its Penta euchal ceremonial and still 
observe it aown to the present day Thev sacrifice the paschal 
lamb which is probably the oldest reiic,ious rite that has been con 
tmuously kept up In two important points they differ from later 
Jewish interpietation The term between the evenings (Lev 
xxiii 5) they take as the time between sunset and dark nd the 
morrow of the Sabbath (v ii) they take literail> as the first 
Sunda} m the Passo\ er week wherein the> agree with the Sad 
ducees Boethusians Karaites and other Jewish sectaries The 
Paschal Lamb is no longer eaten but represented by the shank 
bone of a iamb roasted in the a hes unleavened bread and bitter 
herbs (haroseth) are eaten four cups of wine are drunk before 
and after the repast and a certain number of Psalms are recited 

The Passover among the Jews is regarded as the Festival of 
Freedom It seems probable in any case that the ritual of the 
Mass has grown out of that of the Passo\er service (see Bickell 
Messe und Pascha trans W F Skene Edinburgh 1891) Up to 
the Nicene Council the Church kept Easter (gv) coincident with 
the Jewish Passover but after that period took elaborate pre 
cautions to dissociate the two 

Bibliography — ^The commentaries on Exodus and Leviticus that 
of Kalisch on the latter book (vol u London 1871) anticipates much 
of the cnticai position The article m Wmers Bzbl Realworterbuch 
gi\ es a succinct account of the older views A not altogether unsuccess 
ful attempt to defend the Jewish orthodox position is made by Hoff 
mann m his Commentmy on Leviticus (Berlin 1906) Wellhausens 
Mews are given m his Prolegomena A critical ^et conservative view 
of the whole question is given by R Schaefer Das Passah Ma oth 
Rest (Gutersloh 1900) which has been partly followed above For the 
general attitude towards the comparative claims of mstitutional archae 
oloo-y and literary criticism adopted above see J Jacobs Studies in 
Biblical Archaeology (London 1895) See also I Abrahams Annotated 
Jeansh Braver Book (London 1914) and Oesterley Jewish Back 
ground of the early Christian liturgy (London 1926) 

(J JA G H B ) 

PASSOW, FRANZ LUDWIG CARL FRIEDRICH 

(iy86“i833) German classical scholar and lexicographer was 
born at Ludwigslust m Mecklenburg Schwerin on Sept 20 1786 
was professor of ancient literature at Breslau and died there on 
March ii 1833 He aroused great opposition by his advocacy 
of gymnastic exercises Passows great work was his Hand 
worterbiich der gnecktschen Sprache (1819-24) originally a re 
vision of J G Schneider s lexicon which appeared m the fourth 
edition (1831) as an independent work without Schneider s name 
(new ed by Cronert 1901) It formed the basis of Liddell and 
Scott s lexicon I 

See L and A Wachler Franz Passows Leben und Brief e (1839) 
which contains a full bibliography 

PASSPORT, or safe conduct in time of war a document 
granted by a belligerent Power to protect persons and property 
from the operation of hostilities In the case of the ship of a 
neutral Power the passport is a lequisition by the Government 
of the neutral State to suffer the vessel to pass freely with the 
crew cargo passengers etc without molestation by the bel 
ligerents A passport is also a document authorizing a person to 
pass out of or into a country or a licence or safe conduct to the 
person specified therein and authenticating his nght to aid and 
protection Passports are usually granted by the foreign office of 
a State or by its diplomatic agents abroad They may be granted 
to naturalized as well as natural born British subjects 

In the United States passports are issued by the Department 
of State at Washington and for the benefit of American citi 
zens abroad where there is no question of their citizenship at 
a large number of American consular offices 

See N W Sibley The Passport System ^ Jouf Comp Leg new 
senes vol vii 

PASSY, FRtDERIC (1822-1912) French economist and 

pacifist was born m 182^ and was a nephew of the economist 
Hippol5?te Fassy (i793*“iSSo) finance minister to Louis Phihppe 
and to Louis Napoleon s repubhcan Government His first work 
MSlmges appeared m 1857 He was an ardent iree 

trader and an admirer of CoMdn In 1887 he founded the Ligi^^ 
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Internationale de la Paix afterwards known as the Societe Fran 
gaise pour 1 Arbitrage entre Nations and devoted himself to the 
promotion of international peace From 1881 to 1899 he was 
deputy for the Seine department In 1901 he shared the Nobel 
Peace prize with Dunant He died in Pans on June i 1912 
His published worls include De la Pwpriete Intellectuelle (1S59) 
Lemons d economie politique (1S60-61) La Democratie et I Ins rue ton 
(1864) L Hstoire du Travail (18/3) Malthus et sa Doctrine (186S) 

La Solidante du Travail et du Capital (1S73) and Le Petit Poucet 
du XIX siecle George Stephenson (iSSi) 

PASTE, a term applied to substances used for various pur 
poses eg in cookery a mixture of flour and water with lard or 
butter added for makin«^ pastr} The household and school 
pa te commonly used as an adhesixe ^or paper may be made 
by pouring hot water slowly over wheat or rye flour which upon 
reaching a certain temperature thickens and exhibits adhesive 
qualities Compounds possessing greater adhesiveness are made 
by adding resm alum glue and similar substances The term 
also refers to the prenared body clay used m making pottery 
and porcelains (qv) Specially prepared glass known as 
strass from which artificial gems (qv) are made is also so 
named Anglers use paste to desenbe the soft compositions 
sometimes utilized for fi h bait In mineral technology paste 
designates the substance in which the mmeials being mined are 
imbedded 

PASTEBOARD see Caedboaxd 

PASTEL, the simplest of all methods of laying colour upon a 
flat surface The colours used consist practically of the pure pow 
der colours whereas m other methods the colours have to be 
mixed \\ith some medium the immediate result often being that 
the tone of the colour is lowered and e\ en if on drying tne ong 
inal tone is restored as m fresco (qv) the artist while at work 
can only calculate what the picture will look like when dry In 
pure pastel as the colour is put on so it remains The disadvan 
tage of pastel is that its life is precarious not because its colours 
are more fugitiv e than m other methods but because it remains on 
the surface of the paper liable unless protected by glass to be 
rubbed off by any chance touch On the other hand if certain 
precautions are observed during the course of applying the colour 
it IS able to resist violent shocks 
Pastels are made up into c>Imders or pencils with the least 
amount of adhesive (a gum) necessaiy to hold the particles of 
colour together in the lightest possible mannei so that a touch 
of the pencil on the surface of the paper leaves an impression 
; Pastels as sold by the modern dealer are usuail> arranged in a 
i series of tones the darkest pencil consisfing of the pure colour ail 
I the other pencils of the senes are mixed with white to a greater 
and greater degree as they ascend the scale toward the lightest 
Thus the artist has a certain number of tones ready to use at once 
Pastel can be apphed as a pencil le by means of lines or 
short touches or it may be rubbed By far the best way of rub 
bmg pastel is with the pad of the Up of the finger if stumps are 
used they are apt to remove most of the powder Speaking gen 
erally pastel should not be fixed the use of the fixatives at once 
alters its character it is converted into a painting and all the 
tones are lowered and the beauty of the surface is at once de 
stroyed It becomes like a butterfly s wing dipped in water No 
fixative IS satisfactory but one which serves its purpose is a 
weak solution of parchment size and water blown on with a spray 
diffuser from a considerable distance 
Sometimes a very little fixative may be used in the early stage 
as this prevents a heapmg up of the powder the fixative making 
what IS there firmly and thinly adhere to the paper but the fin^ 
touches must be pure pastel It is easy by loading pastel upon 
the paper to reach the end of the possibility of this method there 
fore above all the artist must learti to apply the powder very 
thinly and to keep the colours as much as possible dear and 
defined A dirty mess is the end of a good many pastels 
Pastel has most distinctly a character of its own and should be 
psed with an understanding of what it can do and what it cannot 
. da It should not be Uised to imitate oil pamting which it cer 
cannot do entirely atemg % mtural character 
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It should be considered as a method of applymcr colour which ' 
owing to the practical absence of a medium is higher m tone than 
m any other method thinly to the surface of the paper so that 
as m water colour the actual paper itself may occasionally play a 
part m the design With this knowled e of its proper use very 
beautiful results can be obtained It is an excellent method to 
use v/hen a portrait is required but better for small portraits than 
large a life sized head m pastel is seldom satisfactory and gen 
eraliy becomes overloaded with colour It cannot pretend to the 
carrying power of oil painting it may be described as ^ more 
humble medium and therefore is not to be employed in large 
designs (H To ) 

HISTORY 

The invention of pastel which used to be generally called 
crayon has frequently been accredited to Johann Alexander 
Thiele (1685-175 } landscape painter and etcher of distinction 
as well as to Mme Vernenn and Mile Heid (1688-I/53) both 
of Danzi But the claim cannot be substantiated as drawing m 
coloured chalks had been practised long before e by Guido Rem 
(1575-16^ ) by whom a head and bust m this manner exists m 
the Dresden Gallery Thiele was perhaps the first to carry the 
art to perfection but his contemporary Rosalba Camera of 
Venice (16/5-1757) is more completely identified with it The 
Dresden Museum contains 157 examples of her work m this 
medium portraits subjects and the like Thiele was followed 
bv Anton Raphael Mengs (i/ 8-17/9) and his sister Theresia 
Mengs (afterwards Maron 17 5-1806) and by Johann Hemnch 
Schmidt (1749-18 9) 

Holbein Watteau Bouchei Greuze John Raphael Smith and 
Sir Thomas Lavrence all made use of the coloured chalk In 1747 
Nattier (1685-1 / 66) showed a pastel portrait of M Lo erot in 
the Pans Salon and his son in hw Louis Tocque (1696-1772) 
soon followed with similar work Hubert Drouais (1699-1767) 
had preceded his rival Nattier in the Salon by a single year with 
fi\e pastel portraits and Chardin (1699-17/9) followed in I/71 
This great ma ter set himself to work m emulation of Quentin de 
Ij Tour (1/04-I/S8) who m spite of the ability of his rivals 
may be regarded as the most eminent pastellist France has pro 
duced FIis full strength as a portrait pastelhst is to be gauged in 
the collection of eighty five of his principal works now in the 
mus urn of bt Quentin Then followed Simon Mathurm Lantara 
(17 9-1 / 8) who was one of the first to paint pastel pictures of 
lindsrapes 

Two Swiss painters had considerable influence in spreading the 
u e of pastel — ^the experimentalist Dietiich Me3^er (1572-1658) 
one of the first to make designs m coloured chalks (and reputed 
inventor of soft ground etching) and Jean £tienne Liotard (1702 
or I /04-17SS) one of the most bnlliant pastellists who ever lived 
Two of his works are world famous La Belle Chocolatiere de 
Aienne executed in 1745 in the Dresden Museum and 
La Belle Liseuse of the following year at the museum at Am 
sterdam The lattei is a portrait of his niece Mile Lavergne 

Crayon painting was practised in England at an early date and 
John Riley (1646-1691) many of whose finest works are at 
tnbuted to Sir Peter Lely produced numerous portraits m that 
medium Francis Knapton (1698-1778) court painter was a 
more prolific master and he with Wilham Hoare of Bath (?i707- 
1792) who had studied pastel in Italy prepared the way for the 
triumph of Francis Cotes (Piy 5-1770) Then for the first time 
pastel painting was fully developed by an English hand Before 
he became a painter in oil Cotes had worked under Rosalba 
Camera and although he was rather cold and chalky m his 
tones he produced portraits such as his Mr and Mrs Joah 
Bates and Lord Hawke which testify to his high ability 
He was however far surpassed by his pupil John Russell R A 
(r 745-1 806) who brought the art to perfection displaying ^rrace 
and good expression in all his pastel work whether portrait 
fancy picture historical subject group or conversation piece ^ 
Romney (1734-^1802) in his single pastel portrait a hkfeness of 
Wilham Cowper poet showed tha|; he might have excelled 
in this ipedium which ifideefi was particularly suited to bis tender 
n Hugh P (c 1734-1806) of the Royal Hhber^ 


man Academy Ozias Humphry ARA (1/42-1810) Richard 
Cosway RA (1/42-18 i) and bis wife Mana Cosway (i/SQ^ 
18^8) are amono- the better known English pastellists Dan el 
Gardner (?i 750-1805) whose pictures m oil have often been 
mistaken for Re>nolds s and Gainsborou h s gave rein to his 
exuberant fancy and his rather em^ erated aste m compositions 
Gardner marked the deterioration of the art which thereafter 
declined Henry Bright (1814-1870,) being almost the only pas 
tellist of real power who followed him Bright s landscapes have 
probably m their own line never b en surpassed 

Since 18 /O there has been a revival of the art of pastel the 
result of a better understanding and appreciation on the part of 
the public The art of pastel as M Roger Ballu expressed it was 
slumbering a little until in 1S70 the Socicte des Pastelhstes was 
founded in France and met with ready appreciation With many 
artists it was a matter of coloured chalks as for example with 
Millet Lhermitte and De^-as in France and with Whistler m 
England With the majority the full possibilities were seized and 
a great number of artists abroad then practised the art for the 
sal e of colour among whom may be mentioned Adrien Moreau 
A Besnard fimile Levy Machard Pomtelin Georges Picard de 
Nittis Iwill Rene Billotte Jozan Nozel Raffaelli Brochard 
(maml> upon vellum) and Levy Dhurmer in France in Belgium 
fimile Wauters (who has produced a great senes of life sized por 
traits of both men and women of amazing strength vitahty and 
completeness) and Fernand Rhnopff in Italy C Laurenti P 
Fraciacomo and Giovanni Segantim m Holland Josselin de Jong 
in Germany F von Lenbach Max Liebermann and Franz Stuck 
and m Norway Fritz Thaulow 

America has also been closely identified with the revival of 
the art Among the various American painters who have been par 
ticularly successful in the use of pastel are Mary Cassatt 
Thomas W Dewing Robert Blum Jerome M>ers W J 
Glackens Albert Sterner Everett Shmn J Wells Champney and 
James Alden Weir 

In England the revival of pastel dates from 1880 when the 
first exhibition of the Pastel Society was held in the Grosvenor 
Gallery The exhibition was a succes d e^time but after a while 
the society languished until m 1899 it was leconstituted and 
obtained the adhesion of many of the most distinguished artists 
practising m the country as well as of a score of eminent foreign 
painters In that year and since it has held exhibitions of a 
high order and intelligent public appreciation has been directed 
to the work of the most noteworthy contributors Among these 
are E A Abbey R A M Lure Hamilton J M Swan R A J 
Lorimer R S A A Peppercorn R Anmng Bell J J Shannon 
RA Sir James Outline PRSA H Brabazon Walter Crane 
Melton Fisher Edward Stott ARA S J Solomon RA and 
W Rothenstem 

See Karl Robert [Georges Meusnier] Le Pastel (Laurens Pans 
1890) J L Sprmck A Guide to Pastel Pamtzng (Rowney London) 
Henry Murray The Art of Painting and Drawing tn Coloured Crayons 
(Wmsor and Newton London) Among early worls are Jonn 
Russell RA Elements of Pamting with Crayons (1776) MPR 
de C C Traite de la peinture au pastel avec les moyens de prevemr 
I alteration des couleurs (Pans 1788) Rosalba Camera Diano degh 
anni ij20 e 1721 sentto di propna mano in Pangta etc (Giovanni 
Vianelh Venice 1793 4to) Girolamo Zanetti Elogio di Rosalba 
Camera piUnce (Venice 1818 8vo) See also Henn Lapauze Les 
Pastels de M Quentin de la Tour a St Quentin preface by Gustave 
Lanoumet (Pans) George C Wilhamson John Russell R A 
(London 1894) (M H S ) 

PASTEUR, LOUIS (1822-1895) French chemist was born 
on Dec 27 1822 at Dole Jura the son of a tanner Shortly after 
wards his family moved to Arbois where Louis attended the pn 
mary and secondary schools In Oct 1838 he was sent to a school 
m the Quartier Latin of Pans preparatory to the ficole normale 
but his health broke down and he yearned for home If only I 
could smell the tannery once more said he I should feel well 
He was allowed to return to Arbois ^ut soon left to enter the 
Royal College of Besangon where in 1840 he won his bachelier 
es lettres He then became assistant mathematical master in the 
college securing in 1842 the *baccalaur6at es s»iences with 
jpaediocre m chemistrf attached ts his diploma Even in these 
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early days the dominant note in Pasteur s hfe was sounded To 
his sisters he writes These three thin s will work and sue 
cess between them fill human existence Throughout his entire 
life work was his constant inspiration On his deathbed he turned 
to his devoted pupils and exclaimed Ou en etes vous> Que 
faites \ous^ ending with his favourite words II faut travaiiler 

In 184^ Pasteur was admitted fourth on the hst to the fico^e 
normale He now attended the lectures of J B Dumas at the 
Sorbonne and thereby receded his first incentive to the serious 
study of chemistry Shortly afterwards to his great joy he 
became laboratory assistant to A J Balard In 1848 having been 
success’^'ul at the examinations for the licence the agregation and 
the doctorate he accomplished his first startling piece of research 
on racemic acid Mitscherlich had shown m 1844 that the ordinary 
commercial acid rotated the plane of polarized light to the right 
while the paratartrate or racemic acid possessed no rotary power 
Being interested m crystals Pasteur soon realized that the para 
tartrate contained two types of crystals He separated them and 
found that their solutions when tested with a polariscope gave two 
contrary deviations He then mixed an equal number of each kind 
and was able to procure the desired optical neutiality of racemic 
acid Thus he had proved that this mysterious acid was made up 
of a right hand tartaric acid and a left hand one and had inci 
dentally discovered a new class of isomeric substances {See 
Isomerism ) 

In the autumn of 1848 Pasteur moved to Dijon as professor of 
physics but in the beginmn®- of the following year was transferred 
as professor of chemistry to Strasbourg where he soon married 
Mile Laurent who proved herself a devoted and noble helpmeet 
While at Strasbourg he was awarded the ribbon of the Legion of 
Honour for having artificially produced from the ordinary com 
mercial acid that racemic acid which up to then had only once 
been produced and that by accident Pasteur s appointment m 
1854 as professor and dean of the new Faculte des sciences at 
Lille placed him m a district where his interest m fermentation 
could be applied to the manufacture of alcohol from gram and 
beet su«*ar and his energies were now bent towards discovering 
the causes of the diseases of beer and wine On examining the 
yeasts of sound and unsound beer under the microscope he at 
once saw that the ^rlobules of the sound beer were nearly spherical 
whilst those of the sour beer were elongated He continued his 
researches and after his removal m 1857 to the ficole normale 
as director of scientific studies definitely proclaimed that fermen 
tation IS the result of minute organisms and that when a f ermenta 
tion failed either the necessary organism was absent or unable to 
grow properly Hitherto all explanatiors of the phenomenon of 
fermentation had been obscure and without experimental founda 
tion but Pasteur supported his contention by showing that milk 
could be soured by injecting a number of the organisms from but 
termilk or beer kept unchanged if similar organisms were excluded 
The chemical act of fermentation wrote Pasteur is essentially 
a correlative phenomenon of a vital act beginning and ending 
with it {See Fermentation ) 

The recognition of the fact that both lactic and alcohol fermen 
tations were hastened by exposure to air naturally led Pasteur to 
wonder whether his invisible organisms were always present m 
the atmosphere or whether they were spontaneously generated 
By a senes of mtneate experiments including the filtration of 
air and the famous exposure of unfermented liquids to the pure air 
of the high Alps he was able to declare with certainty in 1864 
that the minute organisms causing fermentation were not spon 
taneously generated but came from similar organisms with which 
ordinary air was impregnated Pasteur was now acknowledged 
the leaing chemist of his day and the recipient of honours both 
from his own country and abroad Lord Lister who saw the ap 
plicability of these discoveries to surgery was able to revolutionize 
surgical practice by utilizing m 1865 carbohe acid to exclude the 
atmospheric germs and t%is prevent putrefaction m compound 
fractures 

In June 1865 after much persuasion from his old teacher J 
B Dumas il^steur went to the south of France to investigate 
the disease of silkworms whicji was rmmag the French silk indus 
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try {See Silk ) Three years lat r he v as able to announce that 
he had isolated the bacilli of two distinct diseases and that he had 
found a method of preventing conta ion as well as of detecting 
diseased stock These results not only saved the prosperity of 
the French silk industry but that of all silk producing countries 
In the October of 1868 Pasteur was struck with semi paraiy 
sis but he was able to return to Pans and continue his expen 
ments on fermentation The war of 18 yo made him more desirous 
than ever of devoting himself to the perfecting of French brewing 
In 18/ he wrote his famous paper on f rmentation and m 1873 
he became a member of the French Academy of Medicine In 18/4 
he recened a hie pension fiom the National Assembly Three 
years later Pasteur who had already revolutiomzed the production 
of alcolols established the erm theory apd sav ed the silk industry 
turned his attention to the fatal cattle scourge known as anthrax 
and within two years had demonstrated th entire natural history 
of the disease In 1S80 however his researches were diverted to 
chicken cholera an epidemic which destro>ed iq% of the French 
fowls He was soon able to isolate the germ of this disease and b> 
cultivating an attentuated form of the germ and inoculating 
fowls with the culture he proved that they v\ ere rend red immune 
from virulent attacks of cholera He now returned to his 
res arches on anthrax a disease upon which Davame and Hoch 
had been working Followm the same methods that he had used 
m cholera he isolated the bacillus and by cultivating it in oxygen 
at a temperature of 4 C produced a successful inoculation mate 
rial which by inducing a mild attack of anthrax rendered the 
inoculated ammal immune for a time against a culture of full 
strength These methods Pasteur called vaccination because of his 
desire to render homage to Jerner who had Qiscovered means for 
protecting man a ainst smallpox by xnocuHting with cowpox {See 
Anthrax and Vaccination ) As to the money values of these 
discoveries which had brouo'ht Pasteur world fame T H Huxley 
expressed the opinion that it was sulficient to cover the whole cost 
of the war indemnity paid by France to Germany m 1870 He 
himself chose to remain poor and to set an example of simplicity 
Perhaps the most interesting of Pasteurs investigations con 
cerned the curative and preventive treatment of hydrophobia in 
man and of rabies in dogs After piolon ed experiments with in 
oculations of saliva from infected beings he came to the conclu 
Sion that the v irus had its seat in the nerv e centres and demon 
stiated that a portion of the matter of the spinal column of a rabid 
dog when injected into the bod> of a healthy ammal produced the 
symptoms of rabies By further work on the dried tissues of in 
fected animals and the effect of time and temperature on these 
tissues he was able to obtain a weakened form of the bacillus 
which could be used for inoculation On July 6 1885 Pasteur 
was bold enough to inoculate a human being a child who had been 
I badly bitten by an infected dog The experiment was so success 
ful that by Nov 1888 the Institut Pasteur was founded Thou 
sands suffering from hydrophobia have been treated there and the 
mortality from this disease has been reduced to less than 1% 
{See Hvdrophobia ) At the inauguration of the institute Pasteur 
dosed his oration with the following words — 

Two opposing laws seem to me now in contest The one a 
law of blood and death opening out each day new modes of 
destruction forces nations to be always ready for the battle The 
other a law of peace work and health whose only aim is to de 
liver man from the calamities which beset him The one seeks 
violent conquests the other the relief of mankind The one 
places a single life above all victories the other sacrifices hundreds 
of thousands of lives to the ambition of a single individual The 
law of which we are the instruments strives even through the 
carnage to cure the wounds due to the law of war Treatment by 
our antiseptic methods may preserve the hves of thousands of 
soldiers Which of these two laws will prevail God only knows 
But of this we may be sure that science in obe5nng the law of 
humanity will always labour to enlarge the frontiers of life 
Rich in years and in honours this simple and devout Cathohe 
this great human benefactor whose scientific acumen and pro 
found sagacity enabled him to solve the problems of the world 
of the infinitely small (as he called^ it) '^ssed quietly away 
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near St Cloud on Sept b 1895 

See Oeuvres de Pasteur ed by P Vallery Radot 2 vols (ig ) 
Rene Vallery Radot Vie de Pasteur En trans by Mrs R L 
Devonshire (1919) L Descour Pasteur and hts work En trans 
by A F Wedd (192 ) and E Duciaux Pasteur the History oj a 
Mind Eng trans by E F Smith (Philadelphia 19 o) 

PASTOj a city of Colombia and capital ot the department of 
Narmo about ^6 m from the boundary line with Ecuador on one 
of the inland trade routes with that republic and on a principal 
hne of communication >\ith the great forested regions of the 
Caqueta (Japura) Putumayo and Napo Pod (19^0) 55 7^5 It 
stands on an elevated plain 8 ^47 ft above the sea at the eastern 
foot of the Pasto volcano which nses above the city to a heio^ht 
of 13 990 feet Wool is produced to some extent and is woven for 
the local market m the woollen factones of Pasto 

PASTON LETTERSj an invaluable collection of the coi 
respondence of the Paston family and others from 14 2 to 1509 
including State papers and other documents Most of these were 
sold by the nd earl of Yannouth the last representative of the 
family to the antiquary Le Neve early in the luth century On 
his death m 17 9 they were acquired by Ihomas Martin of Pal 
orave who married Le Neves widow and on Martins death in 
1771 they weie purchased by John Worth of Diss whose exe 
cutors sold them to John Fenn of East Dereham In 1787 Fenn 
published two volumes of selections the originals of which he 
presented to George III in i 89 he issued two more volumes 
and when he died in 1794 had prepared a fifth which was issued 
m 18 3 by his nephew Seijeant Frere The originals unfor 
tunately all disaT'peared and some doubt was cast upon the 
w-enuineness of the letteis notably by Herman Merivale in the 
Fortnightly (1865) It was however defended by James Gaird 
ner m the same periodical and established within a year by the 
disco\ery of the onmnals of the fifth volume by Frere s son 
Philip m bis house at D ungate Cambridgeshire Ten years later 
those of the third and fourth volumes were found at Roydon Hall 
Norfolk the chief seat of the Freres and m 1889 oiigmals 
of the remaining two (those presented to George III ) were un 
earthed at the seat of Captain E G Pretyman It is probable 
that they had been given to Bishop Pretyman Tomlme friend 
and tutor of Willnm Pitt 

Among these discoveries were many documents not printed by 
Fenn and there are still others When the 2nd earl of Yarmouth 
died m 173 many papers referimg to his family were found at 
his seat Oxnead Hall Some of these came into the hands of the 
Rev Fiancis Blomeficld who meant but failed to unite his coi 
lection with that of Martin This section of the letters was scat 
tered part being acquired by the antiquary Ives Most of the 
documents are now m the Biitish Museum but some are at 
Orwell others in the Bodleian others at Magdalen college Oxford 
and a few at Pembroke Cambridge 

In 187 Gairdner published the first volume of a new edition 
Taking Fenn s work as a basis he included in his three volumes 
(187 --75) over 400 hitherto unprmted letters and a valuable 
Introduction As a supplement he was able to give an account 
of the Roydon discovery of 1875 and m later editions he printed 
the Roydon papers m full Finally in 1904 he re edited the 
whole and the six volumes of this edition with their i 088 docu 
ments and most erudite Introduction are the chief authority on 
the subject 

The Paston family takes its name from a village about 20 m N 
of Norwich and the first known member of the family was hving 
there early in the isth century This was Clement Paston (d 
1419) a peasant holding about 100 acres His son Wilham (137B- 
X444) to whom Clement had given an excellent legal education 
and who is described as a right cunning man in the law be 
came m 1429 a justice of the common pleas He bought land m 
Norfolk some of it in Paston and improved his position by his 
marfiage with Agnes (d 1479) heiress of Sir Edmund Berry of 
Harlmgbury Hertfordshire When he died he left a large inherit 
apte to his son John who was already married to Margaret (d 
$434)^ daughter of John Mauteby At this time England ^as 
a weak king and only the strong man armed could hope 
his gooc^ ^aston^ a lawyer hke Ws father^ hved much 


m London and many of the mo&t important of the letters are 
from Marg« t to her husband describing the state of a^airs m 
Norfolk Ip 1448 Paston s manor ot Gresham was seized by Lord 
Mole>ns and though it was reco\ertd the owner could obtain no 
redress More serious tioubles weie cau ed by the ambiguities of 
the will of Sir John Fastolf (appar ntly a relative of Margaret) 
which involved Paston not only in lawsuit but in actual war 
fare with many rei^'hbou ing magnates among whom were the 
duke of Suffolk and the (^^rd) duke of Norfolk Paston died m 
1466 leaving the affair still unsetPed although m 1461 the km 
and council had decided m favour of his claim His son Sir John 
(144 “/9) and the dowacrer M r aret carried on the strugc^ie 
which was marked by repeated captures and recaptures of Caister 
Castle A peace was patched up by Y/aynfiete bishop of Win 
Chester m 1474 and the death of the (4th) duke of Norfolk 
paved the way for the restoration of Caister but a fresh dispute 
arose with the duke of Suffolk The 11 tneate story is given in full 
in Gairdner s introduction Throu h these quar els and Sir John s 
extra\agance the lands were much diminished yet he left a 
goodly inheritance to his younger brother whose name was also 
John (d 150^) At this point the letters begin to be scanty and 
uninteresting but the family still flourished Robert Paston was 
created earl of Yarmouth in 1679 His son Wilham died aged 
80 in 1732 leaving no heir and his titles became extinct 

The Letters aie of high histone importance especially for the 
reign of Henry VI The weakness of the king had disorganized 
the whole administration the succession itself was contested the 
great nobles did what was right m their own eyes and the pre 
vailmg discontent found expression m the rebellion of Jack Cade 
and the Wars of the Roses The correspondence reveals the 
Fastens in a great variety of relations friendly or hostile with 
their neighbours and abounds with illustrations of the course of 
public events as well as of manners and morals Nothing is more 
remarkable than the acquaintance of educated persons both men 
and women with the law — an acquaintance which they plainly 
found indispensable 

All editions are superseded by Gairdner s 6 vols of 1904 but Blome 
field and Parkins History oj Norfolk (1805-10) may be consulted and 
the article Paston in Diet Nat Biog wheie other authorities are 
quoted Some references to the nd earl of Yarmouth will be found in 
the Lives oj the Norths (edit Jessopp 1890) (X E E R ) 

PASTORAL the name given to a certain class of modern 
literature derived ultimately from the idyll of the Greeks the 
eclogue of the Latins and their 15th century imitator J B 
Spamuoli (Mantuanus) and the late Greek romances It wae a 
growth of humanism at the Renaissance and its first home was 
Italy Pastoral poetry as it appeared in Tuscany in the i6th cen 
tury was really an allegorical eclogue and the idyll could be 
expanded from a single scene into a drama The first dramatic 
pastoral which is known to exist is the Favola dt Orfeo of Politian 
which was represented at Mantua in 1472 But this poem led the 
way rather to tragedy than to pastoral and it is the II Sagnfi to 
of Agostino Beccari which was played at the court of Ferrara in 
1554 that IS always quoted as the beginning of sentimental pas 
total in European literature Torquato Tasso followed Beccan 
after an interval of 20 years and by the success of his Aimnta 
which was performed before the court of Ferrara in 1373 secured 
the popularity of dramatic pastoral Guarmi produced in 1590 his 
famous Pastor Ftdo and Ongaro his fishermen s pastoral of Alceo 
in 1591 During the last quarter of the i6th century pastoral 
drama was really a power in Italy Some of the best poetry of the 
age was written in this form to be acted privately on the stages of 
the little court theatres that were everywhere springing up In a 
short time music was introduced and rapidly predominated until 
the little forms of tragedy and pastoral altogether were merged 
m opera 

Pastoral romance dates from the publication in 1504 of the 
famous Arcadta of J Sannazaro a work which passed through 60 
editions before the close of the 1 6th ^century and left its mark 
upon every literature in Europe This remarkable romance the 
type of $0 many succeeding pastorals is written in musiqal prose 
into which are mserted passages of yerse The cteracter^ hvp 
an innocent voluptuous ex^^tence^ with no hell of Smvett m. the 
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background the narrative the adventures the di logue are i 
equail} exalted and umeal 

In Spam the influence of the Arcadia made itself rapidly felt 
throu h Jorge de Montema>or v^hose Diana (1524) was founded 
on Sannazaro Caspar Gil Polo after the dea% of Montemayor m 
1^61 completed his romance and publish d m I564 a Diana 
emmorada Both these works are mentioned with re pect m their 
kind b> Cer\ antes The author of Doii Quxote himself pub 
lished an admirable pastoral romance Galatea m 1584 Lope de 
Vega made a pastoral of the Nativity introducing much of the Old 
Testament in narratne ep sodes related by the characters 

The tvpicai French pastoral the Astree of Honore dUrte 
(1610) has almost more connection with the knightly romances 
which Cervantes laughed at than with the pastorals which he 
praised The famous Astree was the result of the study of Tasso s 
Amiiita on the one hand and Montemayor s D ana on the other 
with a strong flavouring of the romantic spirit of the Amadis To 
remedy the pagan tendency of the Astree a priest Camus de 
Pontcarre wrote a series of Christian pastorals Racan produced 
in 162:, a pastoral drama Les Ber genes founded on the Astree of 
DUrfe 

In England the chief example of the foim is Sir Philip Sidney s 
Arcadia (written in 1580) published in 1590) In 1584 were 
pubhshed two pastoral dramas the Gallathea of Lyly and the 
Arraignment of Pans of Peele Greene became more and more 
imbued with the Italian spirit of pastoiai His Memf)hon and 
his Never too Late are pure bucolic romances In Rosalynde 
(1590) Lodge made an interesting contribution to English litera 
ture in general and to Arcadian poetry in particular This b au 
tiful and fantastic book is modelled moie exactly upon the mas 
terpiece of Sannazaro than any other in our language In 1598 
Bartholomew \oung pubhshed an En iish version of the Diana 
of Montemayor 

In Spam France and England there was a strong native tradi 
tion of bucolic verse which blended easily though in differinc^ pro 
portions with classical impulses from Theocritus Virgil and the 
Italians The Spanish poet Garciiaso de la Vega (d 1536) is 
Virgiiian the i3Tics of Gil Vicente are of the soil like the songs 
of Shakespeare In the Ber gene of Remy Belleau the new art of 
Sannazaro joins hand with th simplicity of the Old French 
pastourelle It was probably the study of the eclogues of Cle 
ment Marot that led Spenser to the composition of what is the 
finest example of pastoral m the English language the Shepherd s 
Calendar printed in 1579 This famous work is divided into 12 
months and it is remarkable because m it Spenser turns from the 
artificial Latin style of pastoral and brings upon the pastoral stage 
actual rustics using their own peasant dialect a departure from 
precedent for which Sidney blamed him 

After Spenser Drayton is the first pastoral poet who deserves 
mention His Idea The Shepherds Garland bears the date 1593 
but was probably written rather earlier In 1595 he produced 
Endtmion and Phoebe and then turned his fluent pen to the other 
branches of poetic literature but after more than 30 years at 
the very close of his hfe he turned to this early love and pub 
hshed m 1627 two pastorals The Quest of Cynthia and The Shep 
herd s Sirena The general character of all these pieces as of the 
Queen s Arcadia of Daniel is rich but vague and ummpassioned 
Marlowe s pastoral lyric Come live with Me although not 
printed until 1599 has been attributed to 1 089 Bamfield s smgu 
lar production The Affectionate Shepherd was printed in 1594 

With the close of the i6th century pastoral literature was not 
extinguished in England as suddenly or as completely as it was 
m Italy and Spam Throughout the romantic Jacobean age the 
English love of country hfe asserted itself under the guise of 
pastoral sentiment and the influence of Tasso and Guanm was 
felt m England just when it had ceased to be active m Italy In 
1606 Day dramatized part of Sidney s Arcadia m his Isle of Gulls 
and about 165 Thomas Geffe composed his Careless Shepherdess 
which Ben Jonson designed to imitate in the opening of his Sad 
Shepherd In 1610 Fletcher produced his Faithful Shepherdess m 
emulation oMhe Ammta of Tasso This is the pnnapd pastoml 
play m the language and m the Sad Shepherd^ which was perhaps 


written about and m his pastoral masques we see Ben 

Jonson following alon<^ the track that Fletcher had pointed out 
The last pastoral drama in the 1 7 h century was Settle s Pastor 
Fido (16/7) 

Still more characteristic are tne lyrical eclogues usually in 
short measure a class of poetry peculiar to the nation and to 
that ag Tie li<Ai er sta\es of The Shepheids Calendar weie the 
model from which all these graceful productions were drawn 
Nicholas Breton cane flrst with his Passionate Shepherd in 1604 
Wither followed with The Shepherd s Hunting in 1615 and Braith 
waite an inferior writer published The Poets Willow m 1613 and 
Sh p herds Tales in 1621 I^ithers friend Wilham Browne pub 
hshed m i6i^~i6 his be utiful collection of Devon hire idylls 
called Britannia s Pastoials These wer^ in heroic verse and less 
distinctly Spenserian in character tnan those ecloo*ues recently 
mentioned In 1614 Browne Wither Christopher Brook and 
Davies of Hereford united in the composition of a little volume 
of pastorals entitled The Shepherds Pipe The masterpieces of 
this nati\e school are L Allegro and II Penseroso as Lycidas is the 
masterp ece of the \ irgih n manner 

This sub Spenserian poetry led m another generation to a rich 
growth of lyrics which mav be roughly called pastoral but are not 
strictly bucolic Carew Lovelace Sucklm^’ Stanley and Cart 
wright are lyrists who all contributed to this har\ est of country 
song but b> far the most copious and the most characteristic of 
the pastoral lyrists is Herrick He has perhaps no rival in mod 
ern literature in this particular direction His originality and ob 
servation his interest in recording homely facts of country life 
combine with his extraordinary gift of song to place him m the 
very first rank among pastoral writers in Herricks hands the 
pastoral becomes real and modern From him we date the recog 
nition m poetry of the humble beauty that lies about our doors 

Pastoral came into fashion again early m the i8th century 
The quarrel between Philips and Pope gives i yoS a considerable 
importance in the annals of bucolic writing Pope had written his 
idylls first and it was a source of infinite annoyance to him that 
Phihps contrived to precede him in publication He succeeded in 
throwing ridicule on Philips however and his own pastorals were 
greatly admired Yet there was some nature in Philips and 
though Pope is more elegant he is not one whit more bucolic A 
far better writer of pastoral than either is Gay whose Shepherd s 
Week was a serious attempt to break with the Arcadian tradition 
and to copy Theocritus in his simplicity Swift proposed to Gay 
that he should write a Newgate pastoral m which the swains and 
nymphs should talk and warble in slang This Gay never did 
attempt but a northern admirer of his and Pope s achieved a 
veritable and lasting success m Lowland Scotch a dialect then 
considered no less beneath the dignity of verse Allan Ramsay s 
Gentle Shepherd (1725) was the last and remains the most verte 
brate and interesting bucolic drama produced m Great Britain 
It remained a favourite 150 years after among Lowland reapers 
and milkmaids With the Gentle Shepherd and Johnsons denun 
ciation of the whole pastoral convention (including Lyetdas) the 
chronicle of pastoral m England practically doses 

The taste of the i8th century was ve y agreeably tickled by the 
religious idylls of Salomon Gessner who died in 1787 His Daph 
ms und Phillis and Der Tod Abels were read and imitated through 
out Europe Jean Pierre Clovis de Flonan who began by imitat 
mg the Galatea of Cervantes continued with an original bucolic 
romance entitled Estelle But pastoral is a form of literature 
which disappears before a breath of ridicule Neither Gessner nor 
his follower Abbt were able to survive the laughter of Herdet 
Since Flonan and Gessner there has been no reappearance of 
bucohe literature properly so called Throughout Europe the Ro 
mantle interest m nature and the humanitanan interest in the poor 
combined m the 19th century to produce a new form the rustic 
stones of Auerbach of George Sand and of Hardy which are 
the modem equivalent of the pastoral stopped of Arcadian 
convention and merging in the larger genera of realist or romantic 
fiction 

PASTORAL EPISTLES, THE This is a title given to 
fiiree New Testament Epistles which purpotWiO hate been written 
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by St Paul to Timothy (two) and Titus From the second century 
onwards it was reco msed that these three epistles bore specially 
upon church work and orders but it was not until the eio^hteenth 
century that some German scholars devised the conveni nt term 
Pastoral to denote the group How people ought to bear them 
selves m the household of God (I Tim 11115) the general 
subject of all three and special stress is laid upon the responsi 
bilities of Christian mimsters in their pastoral care of the Church 
The epistles contain much personal information especially 2 
Timothy but their common aim differentiates them from a 
semi private letter like Philemon In ou iool diction and style 
they stand by themselves in the New Testament canon 

I First Timothy is a pastoral letter in the form of counsels 
from St Paul to his youn er colleague Timothy (1 1-2) but the 
plural you in the final greeting (vi 21) reveals the fact that 
ail along the writer has the Church m his mind After remmdmo^ 
Timothy that he had been left at Ephesus to safeguard the faith 
of local Christians the writer proceeds to contrast the anti 
nomian practices of the erronsts with the Pauline gospel as the 
norm of faith and morals (1 3!) To this apostolic trust and tra 
dition Timothy is bidden adhere Then follow a series of reguia 
tions on various aspects of church life (11 if) for whom and 
by whom prayer is to be offered m worship the latter counsel 
(8f) drifting into a word on the subordination of women the 
qualifications of a bishop (m if) of deacons and deaconesses 
(Qf) the general advice at the close of this section (i4f) im 
plies that even oro^anisation and worship cannot altogether elim 
mate heresies and moral aberrations so that the writer passes 
(iv if) to the need for Timothy meeting such dangers by a faith 
ful ministry This includes wise behaviour towards individual 
groups in the church (vif) such as widows (3-16) presbyters 
(i7f) and slaves (vi if) A brief conclusion (vi3f) contrasts 
the true man of God with the erronsts who profaned rehgion 
by their quarrelsomeness and self seeking 

Second Timothy is less loosely knit and less discursive After 
fi if) warning Timothy against false shame when his chief was 
imprisoned and suffering he urges the younger man (i^f) to 
follow the heroic example of a certain Onesiphorus who had 
proved himself loyal to Paul and the Pauline cause and to uphold 
at all costs (11 if) the ospel of his chief transmitting the apos 
tolic tradition to subordinate agents teaching and practising it 
himself and maintaining a firm position against (i6f) contro 
\ersial erronsts of the period After exposing their methods and 
spirit (in if) the writer warns Timothy again (111 lof) by his 
own example that suftermg is inevitable in the service of the 
gospel and that the apostolic gospel must be upheld (lof) 
flmchmgly (iv if) The final paragraphs (iv 6f ) solemnly describe 
the critical position of the apostle as he faces a martyr s death and 
the epistle closes with a number of personal messages 

Titus IS on the whole more of a unity than either of the others 
After the greeting (1 1-4) the writer recalls the duties of Titus in 
the island of Crete where presbyters have to be appointed with 
care and the local erronsts dealt with sharply Then come in 
structions on the sound doctrine which Titus is to convey to 
various classes of people (11 if) m the light of the true gospel 
(lof) these general counsels are reiterated (111 if) in view of 
the outside world believers being expected to rise above worldli 
ness and wrangling A few personal remarks (mi2f) conclude 
the epistle 

The only passage m Titus which seems out of place is 1 /-g 
which reads like a later interpolation breaking the connection 
between ver 6 and ver 10 it may be a marginal gloss added by 
the writer himself or inserted by some editor who was interested 
m the monarchical episcopate Such additions were not uncommon 
m writings used for ecclesiastical procedure It is very probable 
that the Pastoral Epistles contain many interpolations in which 
statements about errors and even directions about discipline have 
been somewhat altered to suit the requirements of tne middle of 
the second century (Lindsay Church and Mimstry m the Early 
Centimes p 141) Thus it is possible that the formula Faithful 
is the saying (I Tim 115 etc ) is an appended phrase I Tim 
V 23 also reads like j«»margnal gloss unless it onginally lay else 


where That some passages have been displaced is a fair hypothe 
sis I Tim 112-17 would come better between ver 2 and 
ver ^ whilst \ii,- i is either a 1 ter edition or misplaced from 
the vicinity of ver 8 and the correct place for v 16 is after v 4 
In Tim iv gi the heterogeneous character of the text is most 
apparent there is no good reason to doubt the authenticity of 
the contents but it is hardly possible to take them as they stand 
and the ^eneral conclusion is that we have here two or three notes 
written at various times which have been put side by side by the 
editor and which refer to some earlier phases in the apostle s life 

2 This raises the problem of the literary origin of the epistles 
Were they written by the apostle Paul himself or in his name by 
some disciple who sought to convey what he beheved to be his 
master s mind on a religious situation of later date^ The Pastorals 
were suspected in some quarters of the early Church thev were 
rejected for example by Marcion as being private letters as 
well as by Basilides and others including Tatian who retained 
only Titus But such rejections were probably due to di like of 
their teaching and cannot be held to reflect any reasoned belief 
m their post Pauline origin The reasons which have led an in 
creasing number of scholars to place them after the life time of 
St Paul are drawn from internal evidence of style and subject 
style including diction There are however differences between 
the vocabulary of the earlier and later Pauline letters which must 
be taken into account m handling the Pastorals They remind us 
of no writer so much as St Paul Yet neither differences of sub 
ject matter nor a fresh emphasis on certain topics much less any 
supposed change of amanuensis avail to weaken the inferences 
drawn from the language of the Pastorals which is distinctive 
and not distinctive of the Paul we otherwise know An examma 
tion of the Greek vocabulary shows not only a remarkable pro 
portion of words used for the first time by the writer but new 
compounds an absence of characteristically Pauline terms the 
substitution of one word for another used in the same or a similar 
sense by the apostle and an independent use of the Greek 
particles which is of much significance The philologist Th 
Naegeli in a mono raph on the Ian uao'e of the apostle {Der Wort 
schatz der Apostels Pauhis 1905 pp 85f) deduces from such 
phenomena that the Pastorals cannot have been written b> him — 
a conclusion which is all the more significant that he does not 
come to this conclusion about any other Pauline letter 

The theological outlook is by itself also It is not easy to 
suppose that in three epistles the apostle for example would 
Ignore such fundamental truths of his gospel as the fatherhood 
of God the union of the believing man with Jesus Christ and 
the power of the Hol> Spint m the Christian experience The 
only explanation of this seems to be that the epistles were written 
by a disciple of St Paul who in the name of his master and on 
the basis of some authentic fragments of Pauline correspondence 
wrote against tendencies which threatened the later church de 
nouncing incipient forms of gnosticism for example roundly and 
indiscnmmateiy The writer fully believed he was giving what 
was his master s mind as an historian would compose a speech 
m the name of a hero — ^perhaps as his contemporary Luke com 
posed some of the Pauline speeches m Acts He felt rightly that 
Paul would have been anti gnostic and that the maintenance of 
the apostolic gospel was essential for the Churches His spirit was 
that of the apostle himself m the prediction of Acts xx 8f It is 
no longer tenable to identify the erronsts with any school of 
second century gnostics but it is equally impossible to find them 
m any party which Paul is known to have encountered in his life 
time Also the spirit in which they are attacked is not m line 
with St Paul s method His way of enforcing ethical requirements 
and of insisting on organisation is different from that followed 
by the author of the Pastorals — shrewd man who writes with 
excellent sagacity and point but hardly with the sustained insight 
and creative vigour of his master We might say that this author 
pos esses the intuition of authority rather than the authority of 
intuition 

The alternatives are (1 ) to regard the epistles as genuine on the 
whole containing extracts from Paul s correspondence but largely 
expanded and edited or <[11 ) to read them as Pauhne^fj^ toto The 
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hiter hypothesis has to meet the difficulty of placing them m his 
life time either they must be viewed as written atter his sup 
posed release from the first imprisonment at Rome or they 
must be somehow releo-ated to his career as outhned in Acts 
The latter view is extremely hard to present satisfactorily for 
althou h there are gaps m his life as it is recorded it is almost in 
credible that he should have suddenly written in this strain and 
then dropped into the stram familiar to us in the other epistles 
Furthermore the historical setting is hard to reconstruct That 
Titus went to Crete and that Timothy had a responsible position 
at Ephe u is indeed likely for apart from such tradition the 
setting of the Pastorals would be incredible e\en a pseudony 
mou author would not be likely to invent freely such a frame 
worl But to find any place for such activities during the life 
time of the apostle is not easy’ Indeed the majonty of those who 
defend the traditional hypothesis relapse on the view that the 
Pastorals represent a period m the apostle s life subsequent to 
the career described in the Acts of the Apostles It is a moot 
point whether the apostle was ever released from his imprison 
ment however and even if he was the problem of fitting' the 
Pastorals into this closing period of his career involves consider 
able historical ingenuity 

To sum up — the data of the Pastorals are so conflicting and 
ambiguous that they seem to justify us m supposing that a 
w riter believing himself to be in accord with St Paul s teachmcr 
and possessing some remains of his correspondence expanded 
such into these letters in order to combat erroneous speculations 
in the Church by opposing to them sound teaching and an ob 
jective standard of belief He probably hved at a time when 
ecclesiastical organisation was growing m importance and seems 
to offer a safeguard against the spread of moral and intellectual 
error Timothy and Titus are thus representative figures stand 
mg for those whom the writer really wished to admonish and 
instruct (G W Wade Nem Testament History ig2 p 303) 
It does not follow however that he wrote the epistles in their 
canonical order The hkelihood is that 2 Timothy was the earliest 
I Timothy betrays a more advanced situation and by the time 
he had come to write it the author had used up nearly all his 
Pauline fragments in i Timothy he is more of an author than 
an editor As the epistles had no titles it was natural that when 
they were incorporated m the canon 2 Timothy with its richer 
and more detailed outlook on the last days of the apostle should 
be placed second 
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Lietzmanns Handbuch 1913) which are the outstanding editions 

Schleiermacher s tract Ueber den sogenannten ersten Brief des Paulus 
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Special monographs on points of importance are C W Ottos 
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implied in the epistles a point already treated by J Reville in his 
Ongines de I episcopat (1 pp 62f) 

On hirst T moth> s nee Melanchthon s special commentary {Enarra 
tio 1561) there have been a senes of works including Koellm s 
(iSS f) and Liddon s (1897) on Second Timothy Bahnsens 

Sogenannte Pastoralbnefe (iS/6) and on Titus monographs from 
Mosheim s E klarung (i 79) to Kumoei Bxpl catio (1812) but the 
epistles have been commonly edited together (J Mor ) 

PASTORAL STAFFj m the Christian Church an ensign of 
office or dignity It is some five feet long ending at the top in a 
crook {volute) bent inwards and made of metal ivory or wood 
If of metal it is hollow if of wood it is usually covered with 
metal The crook is usually richly ornamented and is divided 
from the shaft by a boss the shaft is commonly separated into 
sections by rings so that it can be taken to pieces 
The pastoral staff is the ensign proper of cardinals (except 
cardinal deacons) and bishops but the former are entitled to 
use it only in the churches from which thev derive tneir titles 
the latter only m their dioceses The pope so early as the time 
of Innocent III did not carry the pastoral staff and it would 
seem never to have been his custom The ferula that the Ordo 
of Cencius Sabeiiius (ch 48) speaks of was not a pastoral staff 
but the symbol of authority over the papal palace with which 
by its transference he was invested Abbots carry the pastoral staff 
only when specially empowered by the pope to do so and then 
only m the terntory under the ju isdiction of their monastery and 
m the churches subordinated to it With certain restrictions the 
pastoral staff is also sometimes conceded to digmtanes of cathedral 
and collegiate churches 

Bibliography — See Ch Cahier et A Martin Melanges d archeologie 
(1856) IV 14$ seq Rohault et Fleury La Messe (1889) vii /S seq 
For the Anglican usa e see the Report of the Sub committee of Con 
vocation on the Ornaments of the Church etc (190S) See also Catho 
he Encyclopaedia sv 

PASTRY, HOME MADE Geneial rules for the making of 
pastry are wash hands m cold water Work in a cool place Use 
dry sifted flour Mix with very cold water Roll away from you 
and the same way then if necessary across Roll flrmly but 
li htly Lift paste to see that it does not stick to board Flour 
hands board and roller but not the paste Add liquid by degrees 
it IS impossible to say exactly what amount will be required as 
the mixture absorbing quality of flour v aries Mix with knife or 
fork Use hands as little as possible Pieces scraped from board 
roller and hands should not be used Trimmings may be rolled 
out again but after several rollings will not be as light as the 
original pastry 

Plain Short Crust — ^For tarts tartlets pastries 1 lb flour 
6 oz clarified dripping margarine or half lard and half butter i 
teaspoonfui baking powder \ teaspoonful salt cold water Sieve 
dry ingredients Rub in fat with floured finger tips until flour 
resembles bread crumbs Mix to a stiff dough Roll Bake in a 
moderately hot oven For a rather ncher paste use 8 oz fat and 
mix with milk and water 

Rich Short Crust — i lb flour 12 oz butter or margarine i 
teaspoonful baking powder i or 2 eggs 2 teaspoonfuls castor 
sugar a pinch of salt Sift dry ingredients Rub in butter as m 
plain short crust Mix yolks of eggs and water Mix to smooth 
stiff paste Roll Bake m a moderately hot oven If used for 
a tart five minutes before serving brush over with egg white 
and sprinkle with sugar For savoury short crust proceed as 
before but omit sugar and white of egg 
Flaky Pastry — ^For sweets or for meat pies and sausage rolls 
\ lb flour pinch of salt 6 oz margarine and lard mixed cold 
water Divide lard and margarine into three portions bieve 
d y ingredients Rub in one third fat Mix to fairly stiff paste 
Roll mto long thin strip Place one third of fat all over this in 
little lumps dredge with flour and fold in three Press edges care 
fully together and turn fold to left hand Roll out again put on 
the remainder of the fat as before flour and fold After three 
folds and three rolls roll into required shape Bake m quick oven 
Puff Paste —For vol au vents patties pies tarts f Ib flour 
J lb butter or margarine yolk of i egg i dessertspoonful lemon 
juice pinch of salt cold water Sieve flour and salt rub in i oz 
of fat Put flour on board in a heap JMakei^ hollow m centre 
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Mix egg yolk and liquids Mix into flour with a fork then with 
fingers to a firm paste Knead w th floured hand until paste leaves 
board clean dust with flour as necessary until you have a smooth 
firm paste Fold ove into the middle Roll into a square Hold 
up so that Its own weif»-ht helps to puli paste into right shane 
Divide fat into four parts Cu^ one part into small pieces Place 
on paste at reo’ulai intervals Fold the four corners over until 
they meet in centre Turn folded side down Roll t\/ice to form 
a square Repeat with fat portions two and three Wrap paste in 
cloth leave m cold place 15 minutes Add fourth portion of fat 
as before Roll and fold into three The paste should now be firm 
and sponcry Roll as required for use This pastry may be made 
on pievioas day except for the fourth portion of fat and put away 
in do h m a cold pi oe Bake m a hot oven Reduce heat 
giadually 

Suet Pastry — For boiled or steamed meat or fruit puddings 
and ddmplin°*s ^ lb flour ^ teaspoonful bal mg powder pinch of 
salt 4 07 suet Sieve dry ingredients Remove skm and strings 
from suet Chop very finely on a floured board Add to flour 
Make a well in centre Stir in fioui with a knife from sides of 
basin Make a smooth soft dough which leaves the sides of basin 
clean Knead lightly until free from cracks Place on floured 
board Roll as required 

Cheese Pastry — For cheese straws and biscuits 2 oz butter 
2^ oz flour 2 oz Parmesan cheese i oz Cheshire or Cheddar 
cheese yolk of i egg salt and cayenne pepper Mix flour and 
grated cheese together Rub m butter season with salt and cay 
enne peppei Form into stiff paste with egg yolk and water 
adding liquid ^^radually Roll as required Bake in moderate oven 

(D C Pe ) 

PASTURE see Gkass and Grasslands 

PASURUANj formeily the name of a residency now called 
Malang m Java Dutch East Indies area 8 839 sq km It is hi 
the south east part of the island bounded on the west by Surabaya 
and Kediri on the east by Besuki north by the Java sea and 
south by the Indian ocean It is extremely mountainous Its cen 
tral poition is occupied entirely by the Tengger plateau and 
mountains (some of them rising over i 000 ft high) and the 
Wehrang Arjuna mountain group with the valley of the Biantas 
nver between them and part of the Ijen highlands Most of the 
southern coast land is hilly The only level part is m the 
east The northern coastal lands however form a wide plain with 
rich volcanic soil of great feitility and with the Malang plain 
one admirably suited to the growth of sugar cane of which cul 
ture Pasuruan is one of the leading centres m Java Tobacco 
IS another product also coffee cassava coca and maize whilst nee 
coco nut palms and the usual other native crops flounsh In 
the forest of Pasuruan are wild cattle (banteng) which are used 
to improve the breed of the humped Java cattle also for food 
and agricultural purposes and the hides are made into leather 
The population is /41 105 almost entirely Javanese and mclud 
ing 16401 Europeans and Eurasians Pasuruan on the north 
toast was formerly the seat of the residency has a sugar pro^ 
Auction experimental station and with Probohnggo (26040) 
further along the coast is a port of call for Royal Packet Naviga 
tion Company vessels Other towns are the mountain health 
resorts of Tosari and Nongkajajar Malang on the Brantas a 
mihtary settlement Lawang which has an assistant resident 
Bangil a railway junction and Pasirian near the south coast 
The railway from Surabaya to Banyuwangi passes through Pasu 
man first along the coast and then inland betwe^ n the Ijen and 
Tengger plateaux with a branch to Pasinan and another to 
Kedm 

PATAGONIA5 a regional name applied to the southern part 
of South America south of approximately 40 S lat Physio 
graphically it is divided into two longitudinal sections — ^the cor 
dilleras of the Andes (including the islands of the Chilean archi 
pelago) and the Patagonian table land between the Andes and 
ffeo Atlantic ocean It is as a ie<nonal name for this table land 
tlpgion that the term Patagonia is now most commonly used The 
m this sense as uau^y applied to that section of the Argen 
^ j^fRep«blichetw^tt!he|?epower audits 


on the north and the Bea le channel on the south tOi^ether with 
that section of southern Chile in the region of the Strait 0^ 
Magellan which lies east of the \ndes Actually the Patao'onian 
table land extends considerably north of the Ne^ro river and in 
addition to the Argentine territories of Tierra del Fuego Santa 
Cruz Chubut and Rio hie ro includes the southern part ox the 
territories of Neuquen and La Pampa There is no sharp line of 
division but the chief characteristics of the table land (a surface 
cover of rounded pebbles or shin le and volcanic materials in 
place of the clays of the pampa) appear a short distance north of 
the Colorado river 

General Description — The general aspect of the table land 
IS that of vast steppe like plains nsin«^ terrace fashion from hi h 
coastal cliffs to the foot of the Andes but their true aspect is 
by no means so simple a uch a geneial description would imply 
Alono* the Negro river the> rise by a series of fairly level plains 
from 300 ft at the coast to about i 300 ft at the junction of the 
Limay and Neuquen riv rs and 3 000 ft at the base of the Andes 
South of the Negro river they are much more irregular There 
volcanic eruptions have occurred down to fairly recent times 
Basaltic sheets apparently only recently cooled cover the table 
land east of Lake Buenos Aires and Lake Pueyrredon On 
the Chico and Santa Cruz rivers they have spread to within about 
50 m of the coast and reach almost to the coast south of the 
Coyle and Galle os rivers Basaltic massifs like Anecon Grande 
east of Lake Nahuei Huapi and those alono- the railway south of 
Maquinchao in the Somuncurra re ion west of the Gulf of San 
Antonio and south of Lake Musteis are the salient features of 
the landscape The coast consists in large part of high cliffs 
separated from the sea by a narrow coastal plain 

Deep wide valleys bordered by hi li cliffs cut the table lands 
from west to east All are the beds of former rivers which flowed 
from the Andes to the Atlantic but only a few now carry per 
manent streams of Andean origin (the Colorado Negro Chubut 
Senguerr Chico Santa Cruz) The majority either have inter 
mittent streams like the Chalia Coyle and Gallegos which have 
their sources east of the Andes or like the Deseado aie com 
pletely dry except for salt ponds m the deeper depressions and so 
altered by the combined effect of wind and sand as to afford little 
suiface evidence of the rivers that once flowed in them In the 
past many observers have classed with these true nver valleys the 
numerous other long depressions without outlet known as ba^os 
that are scattered over the table land but more recent observeis 
have found no evidence that they were once river channels A 
part of them at least aie considered as caused by local faulting 
Wind erosion has undoubtedly contributed to their present form 
and it IS due to the aridity of the region that they have not been 
fllled m by the normal processes of erosion They serve an im 
port ant purpose m the collection of the scanty surface water 
Alluvial soils of considerable depth have been built up in them 
In the larger of them ranches are located Along the main routes 
they are of great value as pastunn^^ grounds for droves of cattle 
and sheep on their way to seaport or railhead The shingle 
(rounded pebbles of granite and eruptive rock) although of 
glacial ongin is the product of the destruction of old moraines 
carried out over the table land before the transverse valleys were 
cut and the circulation of water from the glaciers localized m them 
Its concentration on the surface is due to the action of the wind m 
sorting the pebbles from the finer and more easily moved matenals 

The line of contact between the Patagonian table land and the 
folds of the Andes is marked by a line of lakes From Lake 
Alumine northward these lakes are not of glacial origin but have 
been dammed up by lava flows South of Lake Alumm6 they are 
long lakes of Alpine form that reach back fiord like into the cor 
dillera Their beds have been deepened by glacial action and in 
most cases are continued across the table land by the broad 
transveise valleys desenbed above through which all the lakes 
at some former time drained to the 4 tlantic From Lake Nahuei 
Huapi northward the lakes except for Lake Lacat still dram to 
the Atlantic South of Lake Nahuei Huapi all of the lakes except 
Viedma and Argentino now draifi to the Pacific^ through deep 
canyoip cut across the cordillera^ and the mteroceamc dmdo 
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follows the terminal moraines of the old glacier to the ea t ot 
the preaient lal e h ds leaving the majont} of the transver e 
valleys 1 itnont tieams Lake \iedma Ar entmo which 
dram to the ■ tlantic by he Santa Cruz i\ er lie opposite that 
part of the cordil era wh ch is still effecliv^ely covered by inland 
ice The lal es froi Nahuel Huapi southward are frequently de 
scribed as lyin<^ wholly or m part m a longitudinal depression 
that sep irates the table land from the cordillera This de 
p ession howevei is b} no means continuous and m many 
place he table land butts d lectly a^^ainst the cordillera 

In th tme Teintory of Neuquen the Andes lower rapidly 

to\ lid the south Ceno Domuyo east of the upper basin of the 
Neuquen iiver beiii the last peak that exceeds 12 000 feet The 
cordihera there cor sts of a broad zone of mountain chains and 
narrow vaile>s The crests that have a fairl> umtorm elevation 
have been caived by eiosion from the older Andean rocks Above 
them use isolated volcanic peaks From Lake Buenos Aires south 
waid the Andes aie 1 nown in detail only on their eastern border 
Two great neids of inland ice fill all the central part of the 
cordillera fiom about 46 S lat to 51 S lat separated only at 
the 4Sth parallel by the Baker canal where the Baker nver dram 
in Lal e Buenos Aires from the north and the Pascua river 
drainmo* Lake Sin Martin from the south break through the 
cordillera Fiom these ice fields oreat glaciers flow down to the 
lake region on tlie eastern border of the cordiTera and to the fiords 
of the western bolder At the time of writing this article these 
ice fields have never been crossed althoUe,h the southernmost 
field has lecently been penetrated for some distance by expeditions 
working in from Lake Ar ertmo and Lake Viedma On the 
Chilean side the coast and the fiords that thiust far into the cor 
dillera have been examined and mapped by British Chilean and 
other hydio raphic surveys and the snouts of numerous glaciers 
that flow down to the fiord heads have been noted 

Geology — ^The deep sedimentary cover of the table land con 
tains a Tiiassic Series an Upper Cretaceous and a Tertiary 
through which outcrops in places (particularly a ong the Atlantic 
coast in the territory of Rio Negro) the core of ancient e,ranites 
and porphyries North of the basaltic massif of Anecon Grande 
the orramtes rise to over 5 000 feet On the lower Negro nver 
Teitiary tufas and grey sandstones form the cliffs that border the 
river valley while at the foot of the Andes the table land is of 
variegated marls and led sandstones of Cretaceous a e Here 
and there throughout the whole table land are evidences of an 
extensive peneplain which dates from the end of the Pliocene 
This peneplain has not been base levelled uniformly throughout 
but IS waiped and broken by local faulting The basalt flows and 
intrusions that are the chaiactenstic features of so many sections 
of the table land have been mentioned 

The central part of the Andes of Patao^onia consists of a granite 
core which thrusts through the folded sedimentary cover to form 
the crests of the cordilleras Recent volcanic rocks (andesites and 
basalts) cover the sedimentanes and the granitic core over large 
areas throu^^hout this section of the Andes and have spread far 
out over the eastern table land In the north the andesites are of 
Miocene age and covered by Pliocene basalts Farther south the 
andesite intrusions continued well into and probably through the 
Pliocene The folded sedimentanes do not reach across to the 
western slopes of the Andes north of 52 S lat Fiords and 
valleys longitudinal and transverse some of which cut across 
the cordiilem and dram the lakes of the eastern side to the Pacific 
divide the Patagonian Andes into blocks that have their lowest 
average altitude (about 6 500 ft ) in the north and in Tierra del 
Fuego and rise to 13 000 ft between 46 and 50 S lat A line 
oi active volcanoes stands along the Chilean shore in the north 
completely separated from the main ranges of the cordillera and 
isolated cones all of which are of contemporary origm while some 
are of recent eruption form the outstanding peaks throughout 
the Patagonian Andes (For geolo^^ical history of Patagonia see 
Sotim Amuhica ) * 

Climate— There is abundant rainfall on the west coast and 
the Chilean archipelago In the Andes the preoptation a krge 
part of which ?s snow is very heavy The annual, mean increased 


from 80 to 200 m on the islands and the coast of the mainland to 
over 200 m on the upper western lopes of the hi^^h cordilleras 
In the cordilleras as on the west coast the greater part of the ram 
or snow falls in winter and this seasonal distribution prevails 
throughout the entine table land north of the Santa Cruz 
nver Only along a narrow stnp at the foot of the Andes is there 
plentiful ramtall on the table land East of this sub Andine zone 
the tab e land is semi and with the rainfall dimmishino“ rapidly 
from west to east South of the Santa Cruz nver the rainfall 
increases somewhat and the rainy season changes from winter 
to early summer December beino the laimest month at Puerto 
Gallee,os Winds trom the Atlantic ocean brin^ ome ram to the 
coast but they rarely penetrate far inland on account of the 
great prevalence of westerl} winds throu bout the whole of 
Patagonia On the table land these west wmds are pa ticularly 
violent and dimmish only slightly in winter On the west coast 
the mean summer temperatures are low — ^8 F at Puerto Montt 
(41 28 S lat ) in the month of January and 38 F on the 
Evangelistas islands (52 24 S lat ) The winters are mild the 
mean temperature for July being 45 F at Puerto Montt and 38 
F on the Evangelistas Winters are fairly cold in the sub Andme 
zone the mean temperature for July at the valley of 16 de 
Octubre (439 S lat 71 25 W lon'y ) the most southerly 

station in the zone for which there are weather records is 3:> 7 F 
The summers are moderately warm the mean temperature for 
January at 16 de Octubre being 57 F but no month of the year 
IS free from frosts On the coast the mean tempeiature for 
January at San Antonio is 72 6 F at Comodoro Rivadavia 
66 5 F at Santa Cruz 60 6 F For July the mean tempeiatures 
at these points are 43 5 F 446 F and 33 F respectively (For 
fauna and flora see Argentina ) 

Popttlation — ^The original inhabitants of Patagonia are now 
nearly extinct Occasional families or roups of Alakalufs and 
Yah ans are still to be found on the islands of the Chilean axchi 
pelago (See Tierra del Fuego ) On the Patagonia table land 
one may still find small encampments of Tehuelches and other 
I aboriginal tribes and there is still a small colony of mixed 
I Tehuelches and Araucanians m the Senguerr valley south of San 
^ Martin but pure bloods are very scarce The Tehuelches re 
I markable for their great stature (they average 6£fc to6ft 4 in) 
were the dominant race Other tribes were the Pehuenches 
Ranqueles Pampas and Araucanians 
Except on Chiioe island the precipitous coasts of the islands and 
the dense forests that come down to the waters edge on the 
mainland have prevented white settlement west of the Andes 
other than the temporary camps of wood cutters at the most 
accessible points Since the founding of Punta Arenas (now 
Magalianes) m 1843 settlement in that section has developed 
rapidly The town itself has grown to a population of 24 307 and 
IS the commercial centre not only of that section of Chile but 
of the southern part of the Argentine Territory of Santa Cruz 
as well Cattle raising was the on inai industry in the Punta 
Arenas region but sheep were introduced m 1879 since 1885 
sheep-raismg which xs better adapted than cattle raising to the 
climate here as in most parts of Patagonia has spread rapidly until 
sheep ranches cover all of the northern part of Tierra del Fuego 
and the mainland not only as far as the international boundary 
but beyond into the southern part of Santa Cruz whose settlement 
was effected by colanists working northward from the Punta 
Arenas region Considerable gold has been mined in this section 
of Chile but operations have now piactically ceased Coal is 
mined near Magalianes and the sawing of lumber chiefly f or the 
Argentine trade from logs brought from as far north as the 
Peninsula of Taitao is an important and growing industry 
Settlement — Spanish settlements were started at seveni 
points on the Atlantic coast toward the end of the i8th 
Carmen de Patagones near the mouth of the Negro nver wjras 
only one of these early settlements that was at all permanem^ 
the fact that this settlement did not disappear like the 
was due to the collection and exportation of salt ftom 
m the vicmity Cattle raising was beginning there 
revolution against Spain broke out The 
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the revolution but re establishment be an shortly after its 
close The Indians however were for the most part hostile and 
until after the 1879-18^0 campa n which decisively ended cheir 
power not oni} prevented any colonization beyond the coast 
but checked practically all exploration of the interior 

After the close of the Indian campaign exploration and settle 
ment proceeded rapidly Settlement south of the Negro river 
came from two directions Colonists from the north followed the 
coast southward establishing settlements first at river mouths 
and then pushing radually back into the interior Meanwhile 
the sheep ranches were pushino^ northward from the nucleus at 
Magaihnes (Punta Arenas) and by 1896 had reached the Santa 
Cruz river In the north along the eastern border of the Andes 
at Lake Nahuel Huapi in the upper valleys of the Limay and 
Neuquen rivers and northward far beyond the limits of Pata 
gonia Chilean colonists (mainly of mixed v/hite and Araucani n 
blood but with some Germans from the Lianquihue colonies) 
be^^an to settle at an early date The migration from Chile prob 
ably originated in the practice of the native inhabitants as well 
as of the European settlers in the Chilean lake region of driving 
their cattle back and forth through the passes of the Andes 
following the pasturage seasons It is believed that Jesuit mission 
aries had established themselves in the region as early as the 
latter part of the i6th century A number of villages of which 
San Martin de los Andes and Junin de los Andes in the southern 
part of the Territory of Neuquen and Chos Malal ip the northern 
part are the most important have developed in this section m the 
wider of the lake basins or river valleys The Zapala ranch at 
the end of the Southern railway of Buenos Aires is the railhead for 
all of these mountain villages 

Previous to the campaigns against the Indians the permanent 
settlers from Chile held their concessions from the Indian chiefs 
They increased rapidly until 1890 when the Argentine Government 
closed the frontier for a five year period After the Chile 
Argentine boundary dispute had been settled the Chilean Govern 
ment attempted to get the Chilean settlers back to lands m the 
Chilean lake region but there is still a very large Chilean element 
m the population of the reo'ion The first Argentine colonists in 
this section except the Welshmen from Rawson who estabhshed 
themselves m the 16 de Octubre valley as early as 18S6 came 
from Mendoza and San Juan They were followed after 1890 
by settlers of many nationalities and particularly by foreign land 
companies whose first concessions in Patagonia were located along 
the Negro and Neuquen rivers It is m this northern section 
along the lower slopes of the Andes between the headwaters of 
the Chubut and Neuquen rivers that the most varied resources of 
latagoma are to be found Wheat rye and potatoes are grown 
on irrigated lands on the valley floor not only for local con 
sumption but to some extent for export Considerable gold has 
been placered along the Neuquen river and there has been some 
exploitation of the timber resources for local needs although 
many of the forested areas have been destroyed by fire In the 
Andean zone of abundant rainfall sheep do not do well and it is 
there that the cattle raising industry of Patagonia is concentrated 
As one goes eastward into drier regions one finds sheep raising 
combined more and more with cattle raising until on the truly 
and table land cattle give way entirely to sheep Here and there 
along the Negro and Chubut rivers the raising of farm crops is 
practiced under irrigation in limited areas while some favourably 
located ranches on the table land have small areas planted with 
forage crops for the horses that are used on the ranches Dams 
constructed on the upper Neruquen now permit the re ulation of 
the flow of water for irrigation purposes to the Cuenca Vidal 
depression and agricultural villages surrounded by fields of grain 
alfalfh and grapes are rapidly developing there 

Land and Water Problem — Much land in Patagonia has 
been granted by the Government to Argentina and foreign pro 
prietors but the public lands are still extensive These public 
lands are not to be considered as unpopulated They furnish 
grazing land for the pobladores, sheep raisers who own no land and 
must shift from place to place as new concessions of public land 
pass into private oTOership The earlier Government grants were 


very large but the Government has now changed its policy and 
limits its grants to groups of settlers which it is now endeavouring 
to locate in various sections of the table land to 6 5 hectares 
to each settler The Government also desires now to break up the 
earlier concessions into smaller holdings Holdm s of this size are 
not suited to sheep raising since the averaj^e capacity on the 
table land is from 30 to 50 head per 100 hectares 

Water for the flocks is a matter of much concern Its complete 
absence accounts for those few areas which are still unoccupied 
The mananHales pools of water concentrated m depres 10ns fiom 
rain and snow are important but most of them do not long sur\ ive 
the rainy season There are permanent pools m man^ of the 
larger depressions but they are mostly saline Along the dry 
lower courses of intermittent streams under round streams are 
frequently found Lines of wells follow these under round streams 
as along the course of the Picun Leufu above the confluence of 
its bed (now dry for several miles from its mouth) with the Limay 
river On both sides of the lower Negro deep wells have been sunk 
o\er the Tertiary platform and windmills for pumping water are 
a feature of every ranch The red sandstone areas are completely 
without available water but water issues from the base of the 
volcamc rock in those sections where the underlying rock is 
impermeable 

Wool was until quite recently the only export from the sheep 
ranches but refri<^eratmg plants have now been built at Puerto 
Deseado San Julian Puerto Gallegos and at Rio Grande on 
Tierra del Fue 0 Their combined output in 19 7 was 631 49 
animals Of this number 608 91 1 were exported On the Chilean 
side of the boundary there are refrigerating plants on the Strait 
of Ma ellan at Rio Seco and at Puerto Sara 8 m and 80 m 
respectively north from Magallanes (Punta Arenas) The drivin«=^ 
of the sheep to the refrigerating centres is a difficult task for the 
distances are great and the problem of feed and water is serious 

Railways — ^The Southern railway of Buenos Aires has con 
structed a 5 ft 6 in gauge line for about 860 m from Bahia 
Blanca which crosses the Colorado river to the famous Choele 
Choele ag icultural region of the lower Negro nver and then runs 
up the Negro serving the numerous agricultural colonies in the 
irrigated oasis of the nver valley passes through Neuquen the 
capital of the Territory of Neuquen at the confluence of the 
Neuquen and Limay rivers and extends west for about 150 m 
to the Zapala ranch in south central Neuquen The Zapala ranch 
has become the rail centre for the whole of the sub Andean cattle 
raising zone of Neuquen From San Antonio the Argentine Gov 
ernment has built about 280 m of a railway which now serves 
important ranches m the Vaicheta and Maqumchao depression and 
will eventually reach Bariloche on Lake Nahuel Huapi "Viedma 
the capital of the Territory of Rio Negro near the mouth of the 
Negro river has no rail connection but a line swung south from 
Bahia Blanca is about two thirds completed Rawson the capital 
of the Territory of Chubut near the mouth of the Chubut ii\er 
has also no direct rail connection but a short line of meter gauge 
runs from Puerto Madryn to Trelew (a few miles west of Raw 
son) and continues for about 35 m through the Welsh settlements 
of the lower Chubut Its terminus is connected by cart roads with 
the Welsh colony in the 16 de Octubre valley and important 
holdings of various land companies in the same re ion In southern 
Chubut a short railway of 5 ft 6 m gauge connects the Sarmiento 
colony near Lake Musters with Comodoro Rivadavia It is pro 
posed to extend this line to Lake Buenos Aires In northern 
Santa Cruz a 5 ft 6 m gauge railway has been built from Puerto 
Deseado north westward over the table land north of the dry bed 
of the Deseado river for about 180 miles Plans for this line call 
for an extension north west to Lake Nahuel Huapi through the 
16 de Octubre valley Puerto Gallegos capital of the Territory of 
Santa Cruz a growing settlement that is competing with the 
Chilean port of Magallanes as a centre for the sheep raising 
region of southern Patagoma has no rail connections 

Admimstrative Divisions —Chfle in the early days of the 
republic claimed a large part of the eastern table land and as 
early as 1843 founded the town of Punta Arenas (Magallanes) 
on the Strait of Magellan No attempt at settlement, however 
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was made by the Chilean Government north of the present 
boundary along the 52nd parallel of latitude and in 1881 a 
boundary treaty was signed which followed m the main the course 
of the present boundary m thas region On account of the errone 
ous knowledge of the topography of the boundary zone the location 
of the line was not definitely established until 190 (by arbitral 
sentence of the king of England) and it was not until 1907 that 
the demarcation was completed In 1884 the Argentine Govern 
ment divided the Patagonian region south of the Negro river into 
four territories or gobernactoms Rio Negro (capital Viedma) 
Chubut (capital Rawson) Santa Cruz (capital Puerto Galle<»os) 
Tierra del Fuego (capital Ijshuaia) Chilean Patagonia up until 
197 was divided into the provinces of Chiioe and Llanquihue (the 
latter extended somewhat farther north than the limits ot Pata 
goma as used m this article) and the Territory of Magallanes In 
Dec 19 7 the Chilean Government decreed a new arrangement of 
administrative divisions over the greater part of the republic and 
divided the Patagonian region into the province of Chiloe (capital 
Puerto Montt) and the territories of Ay sen (capital Puerto 
Aysen) and Magallanes (capital Magallanes) {See also Chile 
and Argentina ) (R R P ) 
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PATANI, an administrative division of Siam includes the 
seven Malay states of Nawng Chik Patani Jermg Yala Sai 
Raman and Ra nge Each retains its Malay ruler who governs 
jointly with a Siamese officer under the direction of the Siamese 
high commissioner and many of the ancient privileges and cus 
toms of Malay government are preserved The total area of the 
combined states is about 5 500 sq m The country is mountainous 
except close to the coast The population is about 335 000 of 
whom the great majonty are Malays Each state has its capital 
but Patani (the headquarters of the high commissioner) is the 
only town of importance Communications are poor and are 
chiefly by river The area under cultivation is small except round 
about Patam and in Nawng Chik where much nee is grown Tin 
mining is a growing industry many Chinese own mines and sev 
eral European syndicates are at work prospecting for or mining 
this metal Fishing and salt evaporation occupy a large propor 
tion of the population The annual export of tin is about 400 
tons and dried fish salt cattle and elephants are other exports 
Steamers up to 300 tons maintain frequent communication with 
Bangkok and Singapore and the Patani roads afford good anchor 
age at ail seasons Mohammedan law is followed in the settlement 
of inherited property disputes and of matrimonial affairs other 
wise the laws of Siam obtain Law courts have been established 
m each state and there is a force of gendarmerie recruited from 
amongst Malays and Siamese alike The revenue amounts to 
about 600 000 ticals or £45 000 a year one third being payable 
to the rulers as private income for themselves and their relatives 
one third expended on the administration and one third reserved 
for special purposes but usually also devoted to administration 

PATARENES or Patarelli a name apparently first used 
in Milan about 1058 to denqte the extreme opponents of clerical 
marnages In the 13th century the name was iippropriated by 
the Cathan who said it came from patt (to suffer) because they 
endured hardsljfp for their faith but ongmally it was derived from 
fates Milanese for a rag See Bogomils 


PATAS MONKEY, a W est African species of guenon mon 
key characterized by its large size the foxy red colour of the 
upper parts blue face and white belly Its scientific name is 
Cercopthecus patas {See Primates and Guenon ) 
PATAVIUM, an ancient city of Venetia Italy 55 m E of 
Verona by road (mod Padova Eng Padua qv) One road led 
from it south west to Ateste Hostilia (where the Po was crossed) 
and Bonoma another east north east to Altmum aind Concordia 
It was also accessible by canals from the sea (30 m ) The old 
town (40 ft above sea level) lay on a pemnsula surrounded by 
the Bacchighone except on the south where it was protected by 
a canal Of the bridges which cross the canals by which Padua 
is now intersected four go back to Roman times Remains of a 
public building were found in the centre of the modern city 
outside which lies the ancient amphitheatre measuring 325 by 05 
ft The name of the town is probably connected with Padus 
(Po) Under Augustus Patavium surpassed ail the cities of the 
north m wealth and m the number of Roman knights among its 
citizens was only equalled by Gades 
Its commercial importance was also great being especially 
due to its trade in wool The importance of Patavium as a literary 
centre was also considerable Livy Q Asconius Pedianus and 
Thrasea Paetus were natives of the town and Qumtilian speaks of 
the directness and simplicity of their diction as Patavimtas com 
panng it with the artificial obscurity of the writers of Rome 
After the nd century ad it seems to have been outstnpped 
by Milan and Aquileia It was destroyed by the Lombards (601) 
and lost all its Roman monuments 
PATAY, BATTLE OF (1429) King Henry V of Eng 
land died m August 1422 and though after his death the English 
won several battles the siege of Orleans m 1428 saw a turn of 
the tide due to the smallness of the English army its dispersion 
the uncertain support of the Burgundian faction and the en 
thusiasm aroused by the appearance of Joan of Arc 
In February 1429 accompanied by six men at arms the Maid 
set out for the dauphins court at Chmon Having convinced 
him of her divine mission clothed in a coat of mail and carrying 
a sword said to have belonged to Charles Martel she headed 
for Orleans The siege was badly maintained the English force 
being far too small for the purpose In place of raising the siege 
and meeting Joan and her 5 000 followers the English held on 
with the result that their lines were broken for all the French 
garrison required was enthusiasm to rouse them into activity 
Suffolk a most incapable leader then distributed his army m 
small detachments to hold certain towns on the Loire namely 
Jargeau Meung and Beaugency and this in spite of the fact that 
Bedford the regent was sending him reinforcements from Pans 
under Lord Talbot The garrisons of these towns utterly de 
moralized by superstitious terror surrendered them and Talbot 
hearing of these disasters determined to retreat to Pans and hold 
the city At Patay on June 18 he was surprised by Joan and her 
captains the Duke of Alengon and Lahire The English archers 
who throughout the Hundred Years War had depended for their 
success on defensive tactics attempted to fix their stakes and 
deploy behind them but the French fired by a religious en 
thusiasm gave them no time and charging down on them slew 
more than a third and captured Talbot The strategical results 
of this victory were great not only were the English driven 
beyond the Loire but Charles the dauphin took Chalons Troyes 
and Reims and entering the last mentioned city at the head of 
12 000 men was crowned bng of France The moral effect was 
still greater because Bedford fearing the demoralizing influence 
of the Maid s miraculous banner dared not take the offensive 
See A Lang The Maid of France (1908) Michelet Etstoire de 
France C Oman The Art of War in the Middle Ages (1924) 

(J F C F) 

PATCHOGUE, a village of Suffolk county New York 
USA on Great South bay on the south shore of Long Island 
50 m E of the Brooklyn Borough Hall served by the Long Island 
railroad Pop 1930 6860 Federal census The village ships 
large quantities of fish ahd oysters is an important trading centre 
I and has a number of factones It was fgundedpi 1665 and mcor 
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porated in 1893 
PATEL, FRAMJEE NASAIWANJEE (1804-1894) 

Paisee merchani and philanthropist was born m 1804 and re 
ceived a vernacular education with a little English in Bombay 
In 1819 he entered upon a business career and in 18 7 became 
a partner in the firm of Frith Bomanjee & Co Bankinc^ feed 
ities being then exceedingly scanty such Parsees as had any capita^ 
at command acted as bankers and brokers to the nsing Enghsh 
firms Patel raised the status of his compatriots to the higher 
level of independent merchants and he founded in 1844 a busi 
ness house under the name of Wallace & Co from which he i 
retired in 1S48 to found in 1849 Framjee Sands & Co 

Patels most remarkable public service was performed m con 
nection with the Parsee Law Association of which he was presi 
dent The domestic affairs of the Parsees having fallen into 
confusion since their exodus from Persia the adjudication of 
disputes relating to matnmomal obligations and the nghts of 
succession m cases of intestacy was left to the eiders of the 
community who lacked both knowled e and principles on which 
to base their judgment and the authonty to enforce their de 
cisions The case of Ardestr Cursetjee v Peeroxebat which came 
up on appeal before the pnvy council in England brought to hght 
the fact that the supreme court of Bombay had no jurisdiction 
over matrimonial and ecclesiastical disputes among Parsees This 
state of lawlessness being recognized as intolerable agitation 
ensued which led to the appointment of a commission of which 
Sir Joseph Arnould was the president and Framjee Patel the 
chief Parsee member The Parsee Law Association under the 
guidance of Patel and Sorabjee Bengallee rendered invaluable 
help to the commission and their joint efforts resulted in the 
passing by the government of India of the Parsee Marriage and 
Divorce Act and the Parsee Intestate Succession Act (15 and 21 
of 186s) These acts form the charter of matnmomal and eccle 
siastical status for the Parsees 

At the lime of his death m 1894 Framjee Patel was the most 
revered and best beloved of the distinguished natives of India 
bavin o- during an eventful public life extendmg over sixty years 
worked in co operation with three generations of the most promi 
nent of his compatriots to better the condition of their country 
His family surname refers to the title of patel that is mayor of 
Bombay conferred on its founder for services rendered to the 
English m 1692 (M M Bh X ) 

PATENTS, properly documents conferring some pnvilege 
right etc short for letters patent {qv) Patents for inven 
tions instruments which formerly bore tie great seal of the United 
Kingdom are now issued at the Patent Office in London under 
the seal of that office By their means inventors obtain a monopoly 
m their invention for 26 (formerly 14) years a term which if 
insufficient to remunerate the inventor may be extended 

EKOLISE PATENTS 

Formerly the reigning prince considered himself entitled as 
part of bis prerogative to giant privileges of the nature of 
monopolies to any one who had gained his favour These grants 
became so numerous tixai they were oppressive and unjust to 
various classes of the commonwealth and hence in the reign of 
James I a statute was wrung from that king which declared all 
monopolies that were grievous and inconvenient to the subjects of 
the realm to be void (See Letters Patent Monopoly ) There 
was however a special exception from that enactment of all 
letters patent and grants of privileges of the sole working or 
making of any manner of new manufactures within the realm to 
the true and first inventor and inventors of such manufactures 
which others at the time of making such letters patents and 
grants shall not use so as also they be not contrary to the law nor 
mischievous to the State by raising of the prices of commodities 
at home or hurt of trade or generally jnconvement Upon these 
words hangs the whole law of letters patent for inventions Many 
statutes were afterwards passed^ but these were all repealed by 
the Patent Act of i8$3 (46 and 47 Vict >057) which modified 
the law m sever^ There were subsequently several 

Amending ^qh %ith certain savings were r^aled by a 


Consolidating Act the Patents and Designs Act 190/ which also 
introduced new provisions into En lish patent law It v as slightiy 
amended in 1914 (apart from War legislation) and has been sub 
stantially amended by the Patents and Designs Act 1919 A fur 
ther amendment has been made by the Patents and Designs (Con 
vention) Act 1928 

Patentable Inventions. — ^The inventions lor which patents 
are obtained are chiefly either vendible articles formed by me 
cbanical or chemical operations or machinery and apparatus or 
processes It may be remarked here that a scientific pnnciple 
cannot form the subject of a vahd patent but its application to a 
practical and useful end and object may do so An abstract 
notion a philosophical idea may be extremely valuable in the 
realm of science but before it is allowed to form a sound basis 
for a patent the world must be shown how to apply it so as to 
gain therefrom some immediate matenal advantage 

The pnncipal classes of patentable im entions seem to be these 
(i) new contrivances apphed to new ends (2) new contrivances 
applied to old ends (3) new combinations of old parts whether 
relating to material objects or processes (4) new methods of 
applying a well known object In the case of inventions relating 
to substances prepared or produced by chemical processes or 
intended for food or medicine a claim cannot be made for the 
substance itself except when prepared or produced by the special 
methods or processes of manufacture described and claimed or by 
their obvious chemical equivalents (Act of 1919 s ii) 

With regard to a patent for the new apphcation of a well 
known object it may be remarked that there must be some dis 
play of ingenuity some amount of invention in making the appli 
cation otherwise the patent will be invahd For example a fish 
plate used before the introduction of railways to connect wooden 
beams could not be patented to connect the rails of a railway 
(Harwood v Great Northern Railway C& 1860-65 ii HLC 
654) nor can a spring long used m the rear of a carriage be pat 
ented for use in the front (Morgan v Wmdaver 1890 7 R P C 
13 1) But a small amount of invention will suffice so long as the 
improvement is manifest either as saving time or labour or having 
other utility (Rickmann v Thierry, 1896 14 RPC 105 Patent 
Exploitation Ltd v Siemens and Co 1904, 21 R P C 549 Teste 
V Coombes 1923 41 RPC 88) 

Whatever be the nature of the invention it must possess the 
mcidents of utility and novelty otherwise any patent obtained in 
respect of it will be invalid The degree of utility need not how 
ever be great Commercial success is not necessary but may be 
an important item in considenng whether there was invention 
The affording of a new and useful choice of means for effecting 
a known object is sufficient As to novelty if it can be shown that 
other persons have used or published the invention before the date 
j of the patent it will faU to the ground although the patentee was 
I an mdependent inventor deriving his ideas from no one else 
i Thus where the patent sued on was for a lock it was proved that 
a similar lock had been in use on a gate adjoinmg a pubhc road 
for 16 years prior to the patent which was accordingly invali 
I dated (Carpenter v Smith 1842 I Web P C 540) It is some 
times a subject of enquiry whether an invention has so been pre 
viously used as to have been pubhely used m the sense attached 
by the courts to this phrase The mere use of an apparatus in a 
car driven along a public way without opportunity for any one 
to see it was held not to be a public user and the use m question 
being a mere casual accidentil use in the course of a different 
investigation was held not to be an anticipation (Boyce v Morns 
Motors Ltd , 1(^2^ 44 RPC 105) But whereas user m pubhc 
IS sufficient prior publication to invalidate a subsequent patent 
for the invention so used publication m books etc wiU not be a 
bar to novelty unless its effect is to make the invention actually 
a part of pubhc knowledge and in dealing with alleged anticipa 
tions by specifications of patents for inventions that have never 
come into general use it has been said a patent will not 
mvahdated unless a person of ordinary knowledge of the 
on having the alleged antiopation brought under his notice^ woi|M 
at once perceive^ understand, and be able prncfcically fo aj^y the 
invention without majang experunents or seqj|i% 
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information But while this is the text to be apphed in consider 
ing whether a specification is sufficient in respect of working 
directions an m\eiition may be sufficiently published if the docu 
iiient alleged to anticipate is sufficient to convey to men ot science 
and employers of labour information which will enable them with 
out any exercise of inventive ingenuity to understand the imen 
tion and to give a workman the specific directions necessary to 
carry it out {King Brown & Co v Anglo American Bfusk Co 
189 AC 0^7 P Savage Y Harm 1S96 13 RPC 364 at 
p 368) The inventor himself by the use of his invention even 
m secret with a view to profit may it would seem invalidate 
the patent Thus if he manufactures an article by some new 
process keeping the process an entire secret but selling the 
produce he cannot probably afterwards obtain a patent m respect 
of It If he were allowed to do this he might m many cases easily 
obtain a monopoly in his invention for a much longer penod than 
that allowed by law {Morgan v Seaward 1837 i Web PC 
192) The sale of the article may of course involve the publica 
tion of the invention The rule that an inventors use of the 
invention invalidates a subsequent patent does not however 
apply to cases where the use was only by way of expenment with 
a view to improve or test the invention {Elias v Gi ovesend Ttftr 
plate Co 1890 7 R P C 466) 

S 45 of the Patents Act 1907 provides that the exhibition of 
an invention at an industrial or international exhibition certified 
as such by the Board of Trade or the publication of any descnp- 
tion of the invention during the period of the holding of the 
exhibition or its use for the purpose of the exhibition m the place 
where it is held or dunng the penod of the exhibition by any 
person elsewhere without the privity or consent of the inventor 
shall not prejudice the right of the inventor or of his legal per 
sonal representative to apply for and obtain a patent or the 
validity of any patent granted on the application provided that | 
two conditions are complied with viz (a) the e^ibitor must 
before exhibiting the invention give the comptroller general a 
prescribed notice of his intention to do so and (b) the application 
for the patent must be made before or withm six months from the 
date of the opening of the exhibition A hke saving has been 
given by the Act of 1919 to the reading of a paper by an inventor 
before a learned society and to the publication of the papei m the 
society s transactions subject to a like provision as to notice by 
the person reading such paper or permitting such publication and 
as regards (c) the substitution of the date of the reading or 
publication of the paper for that of the opemng of the exhibition 

When an invention is the joint production of more persons than 
one they must all apply for and obtain a joint patent for a patent 
IS rendered mvahd on showing that a material part of the mven 
tion was due to some one not named therem But under some cir 
cumstances the patent may be actually granted to one or more of 
the joint apphcants The mere suggestion of a workman employed 
by an inventor to carry out his ideas will not require that he 
should be joined provided that the former adds nothing sub 
stantial to the invention but merely works out m detail the 
principle discovered by his employer 

Procedure— The Patents Act 1907 reenacting former pro 
visions requires an apphcation to be made in a prescribed form 
(the forms and stamps are on sale at all postal money order offices 
m the United Kingdom) and left at or sent by post to the patent 
office m the prescribed manner The application must contain a 
declaration that the applicant is the true and first inventor and 
it must be accompanied by either a provisional or complete speci 
fication A provisional specification descnbes the nature of an 
invention and a complete specification particularly describes and 
ascertains the nature of the invention and the manner in which 
it IS to be performed and must end with a distinct statement of 
the invention claimed Since the introduction of the patent 
specification it has been necessary that an inventiofi protected 
by patent should be accur^ely described by the inventor The 
task of preliminary disclosure falls to the provisional specification 
introduced by the Patent Law Amendment Act 185a and continued 
by the later but an apphcdnt piay dispense With a provi 
aional specification if he thinks i:^0{ier to file a complete one ui 


the first instance Where however these two specifications are 
filed It becomes of vital moment to an inventor that the true 
relation between them should be maintained as defined above 
The object of the provisional specification is to secure immediate 
protection and to enable a patentee to work at and improve his 
invention without the risk of his patent being invalidated by 
premature publication He is therefore entitled to embody in 
his complete specification any improved method of working his 
in\ ention which he may discover in the interval and he is indeed 
bound to do so since as we have said the pnce that a man who 
desires a patent has to pay to the public for the privilege is that 
he should make a full disclosure of his invention in his complete 
specification But there is a limit to what the patentee may do m 
tins respect He must not describe in his complete specification 
an invention not substantially the same as that declared in the 
provisional If he fads into this error there is said to be a van 
ance or disconformity between the two specifications It is by 
s 6 of the Patents Act 1907 made the duty of the examiner of the 
Patent Office to consider the question of disconformity between 
specifications on applications for patents and if he reports that 
there is disconformity the comptroller may refuse to accept the 
complete specification until it has been amended to his satisfac 
tion or (with the consent of the apphcant) cancel the provisional 
specification and treat the application as having been made on 
the date at which the complete specification was left Moreover 
if the complete specification includes an invention not included 
in the provisional specification the application may be divided 
and the claim for the additional invention included in the complete 
specification be regarded as an apphcation for that invention 
made on the date at which the complete specification was left 
After a complete specification has been left an examiner makes an 
examination or search as to novelty such investigation deahng 
with Bntish complete specifications published and dated withm 
SO years pnor to the date of the application (Act of 1907 s 7) 
and power is given to the comptroller to refuse the grant of a 
patent in cases m which the invention had been wholly and spe 
cifically claimed in specifications to which his search had extended 
If It IS wholly or partly so claimed or described he may require a 
reference to be made to the pnor specification Opportunities of 
amendment are however given to an applicant When a complete 
specification has been accepted the acceptance is advertised and 
the specification is open to inspection and the grant may be 
opposed on certain grounds some of which are personal to the 
opponent 

The term for which a patent is originally granted is now 16 
years and by the Patents Act 1919 the terms of existing patents 
were extended to that length subject to certain conditions (s 6) 
A patentee may after advertisement according to the rules of the 
Supreme Court apply for an extension of the original term The 
court in considenng its decision pays regard to the nature and 
ment of the invention in relation to the public of the profits 
made by the patentee as such and of all the circumstances of the 
case If It appears to the court that the patentee has been made 
quately remunerated by his patent it may extend the term of the 
patent to a further term not exceeding five or in exceptional 
cases ten years or may order the grant of a new patent for a 
certain term with any restnctions or provisions it may think fit 
(Act of 1907 s 1 8 and Act of 1919 s 7) Loss or damage 
suffered by the patentee by reason of hostilities between His 
Majesty and a foreign State affords a special ground for exten 
Sion (Act of 1919 s 7) 

A patentee may elect to have his patent endorsed licences of 
nght with the result that any person may thereafter claim to 
have a hcence under it on terms fixed by agreement or settled by 
the comptroller The advantage to the patentee is that renewal 
fees are halved 

The Act of 1907 — A very useful new feature was introduced 
by the Act of 1907 by the provision as to patents of addition An 
applicant for a patent or a patentee may apply for a further patent 
in respect of any mipfovement in or modification of hfs inyen 
tion and request that the term hmited m the new* patent be the 
S£lme that of the original latent 4^ mtwl^of that term as is 
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unexpired The new patent if granted becomes a patent of 
addition remammg in force only so long as the ongmal patent 
and has the advantage that no rene’Ptal fees are payable If the 
ongmal patent is revoked the patent of addition may be ordered 
10 become an independent patent and the fees payable and the 
dates when they shall become payable are to be determined by its 
date but its duration is not to exceed the unexpired term of the 
ongmal patent {b 19 of the Act of 1907 as amended by the Act of 
1919) 

Patent pnvileges hke most other rights can be made the sub 
ject of sale Partial interests can also be carved out of them by 
means of licences instruments which empower other persons to 
exercise the invention either umversally and for the full time of 
the patent (when they may be tantamount to an assignment of 
the patentees entire nghts) or for a limited time or within a 
limited district By an exclusive licence is meant one that restrains 
the patentee from granting other licences to any one else By means 
of a licence a patentee may denve benefit from his patent without 
entering into trade and without running the risks of a partnership 

One of the regulations of the \ct of 1883 was that a patentee 
could be compelled by the Board of Trade to grant hcences to 
persons who were able to show that the patent was not being 
worked m the United Kingdom or that the reasonable require 
ments of the public with respect to the invention could not be 
supplied or that any person was prevented from working or using 
to the best advantage an invention of which he was possessed 
This regulation however remained practically a dead letter By 
s 3 of the Act of 190 the hearing of petitions for a grant of 
compulsory licences was transferred to the Judicial Committee of 
the Privy Council but the Act of 1907 substituted the High Court 
as the tribunal in the place of the judicial committee The Act 
introduced considerable amendments m the law as to the grant 
of compulsory licences which as stated below have now been 
replaced by provisions in the Act of 1919 S 38 of the Act of 
1907 contains also a further remedy for the improper exercise 
of patent rights makmo’ it unlawful in any contract in relation to 
the sale or lease of or licence to use or work any patented article 
or process to insert conditions prohibiting or restricting the use 
of articles supplied by a third person or requmng the purchaser or 
lessee to acquire from the seller or lessor other articles not pro 
tected by the patent Such conditions are declared null and void 
as being m restraint of trade and contrary to public policy 

Another new and very important provision of the Act of 1907 
was that dealing with the revocation of patents worked outside the 
United Kingdom It had been a common practice to take out 
patents in the United Kingdom (especially in the dyeing industry) 
in order to close the British market to all except the patentees and 
their licensees the patented articles or processes being worked 
entirely abroad S 27 of the Act of 1907 enacted that at any 
time not less than four years after the date of a patent any person 
might apply to the comptroller for the revocation of a patent on 
the ground that the patented article or process was manufactured 
or earned on exclusively or mainly outside the United Kingdom 
The comptroller was given power to make an order revoking the 
patent forthwith or after a reasonable interval unless the patentee 
could show satisfactory reasons 

The Act of 1919 substituted new provisions for those contained 
m the Act of 1907 as to compulsory hcences and the revocation 
of patents worked outside the United Kingdom such matters being 
now treated under the heading of provisions being for the pre 
vention of abuse of monopoly rights (S i enacting a new s 
27 ) Those rights are to be deemed to have been abused in any 
of five sets of circumstances which may be shortly stated as 
follows — (a) After the fourth year of the patent non working 
of the invention in the United Kingdom on a commercial scale 
and without a sati factory reason for such non working (b) 
Working of the invention within the Umted Kingdom on a com 
mercial scale prevented or hindered by importation from abroad 
of the patented article by the patentee or persons claiming under 
or through him or by other persons against whom he is not taking 
proceedings for mfnngement (c) If the demand for the patented 
article in the Um|^d Kingdom is not being met to an adequate 


extent or on reasonable terms (d) If by refusal of a hcence or 
licences the trade or industry of the Umted Kingdom or the trade 
of any person or class of persons in the United Kingdom or the 
establishment of any new trade or industry m the United Kingdom 
IS prejudiced and it is in the public interest that a hcence or 
licences should be granted (e) If any trade or industry in the 
Umted Kingdom or any person or class of persons engaged 
therein is unfairly prejudiced by conditions attached by the 
patentee before or after the A.ct to the purchase hire licence or 
use of the patented article or the using or working of the patented 
process 

Any person interested may at any time apply to the comp 
troUer for relief under the section alleging in the case of any 
patent an abuse of the monopoly rights Under (a) which does 
not apply to an invention not capable of being worked in the 
United Kingdom power is given to the comptroller to adjourn the 
application if he is of opimon that the time which has elapsed 
since the date of the patent has been insufficient to enable the in 
vention to be worked within the United Kmo'dom on a commercial 
scale The section contains the important statement that for the 
purpose of determining whether there has been any abuse of 
monopoly rights it shall be taken that patents for new inventions 
are granted not only to encourage invention but to secure that 
new inventions shall so far as possible be worked on a commercial 
scale m the United Kingdom without undue delay Working on 
a commercial scale means the manufacture of the article or the 
carrying on of the process described and claimed in a specification 
of a patent in or by means of a definite and substantial establish 
ment or organization and on a scale which is adequate and rea 
sonable under all the circumstances Relief may be given under 
the section by the exercise by the comptroller of any of the follow 
mg powers statin'^ them shortly — (a) He may order the patent 
to be endorsed licences of right (see above) (b) he may order 
the grant to the applicant of a licence on such terms as he may 
think expedient (c) he may if he is satisfied that the invention 
IS not being worked on a commercial scale within the United King 
dom and under specified circumstances requiring capital order 
the grant of an exclusive licence to the applicant or a person able 
and willing to provide such capital subject as provided in the sec 
tion (d) he may if satisfied that the objects of the section cannot 
be attained by any of the foregoing methods order the patent to 
be revoked either forthwith or after an interval unless conditions 
prescribed in the order are fulfilled but no such order is to be 
made which would be at variance with any treaty convention ar 
rangement or engagement with any foreign country or British 
possession (e) if he is of opinion that the objects of the section 
will be best attained by making no order he may refuse the appii 
cation Under (a) an existing licensee may apply for an order 
entitling him to surrender his licence in exchange for one to be 
settled by the comptroller Under (b) a hcensee may call on the 
patentee to take proceedings to prevent mfnngement and in de 
fault by the patentee may himself institute such proceedings 
The course to be taken by the comptroller if he is satisfied that the 
applicant has a bona fide interest and the procedure is laid down 
by the section There is a right of appeal from the comptroller to 
i the court By consent or under specified circumstances the comp 
troller can order the proceedings or any question or issue of fact 
to be referred to an arbitrator with a similar right of appeal 

Patented article includes articles made by a patented process 

Legal Remedies — ^A patentees remedy for an mfnngement 
of his rights IS by civil suit there being no cnminal proceedings m 
such a case No proceedings can be taken in respect of an infringe 
ment committed before the acceptance of the complete specifica 
tion (s 13 of Act of 1907 as amended by Act of 1919) In prose 
cutmg such a suit the patentee subjects those nghts to a searching 
exammation for the alleged mfnnger is at hberty to show that 
the invention is not new that the patentee is not the true and first 
inventor etc as well as to prove that the alleged infringement is 
not really an infringement But it nSay here be remarked hat a 
patentee is not bound down (unless he has chosen so to be) to the 
precise mode of carrying the invention into efiect desenbed m 
the specification If the pmciple is new it is not 1 :o be ei^^ected 
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that he can descnbe every mode of working it he will sufficiently f 
secure the principle by giving some illustrations of it and no per 
son will be permitted to adopt some mode of carrying the same 
principle into effect on the ground that such mode has not been 
described by the patentee On the other hand when the principle 
IS not new a patentee can only secure the particular method which 
he has invented and other persons may safely use other methods 
of effecting the same object \gain where the invention patented 
consists of a combination of parts some old and some new the 
whole constituting a new machine or a new process it is not open 
to the world to copy the new part using other old parts A man is 
not permitted to allege that the patent is for a combination and 
that the identical combination not having been used there has 
been no infringement If he has taken the substance of the inven 
tion It will be held that he has infringed the patent (Clark v 
4 dte 2 App Cas 315) 

In a successful action relief may be given by damages and an 
injunction against infringement of the patent but a defendant who 
proves that at the date of the infringement he was not aware nor 
had reasonable means of making himself aware of the existence 
of the patent is not hable to damages 

At common law a person who alleging that he has a patent 
threatens his rivals in trade is hable to an action for damages 
but the plaintiff cannot succeed without showing that the threats 
were made maliciously The Patents Act 1907 s 36 provides an 
other remedy m what is known as the threats action The 
statute makes the good faith of the patentee threatening legal 
proceedings no answer to an action brought against him by any 
person aggneved by his threats if the acts complained of are not 
m fact an infnngement of the patent but if an action for in 
fnno^ement is commenced and prosecuted with due diligence the 
section does not apply 

Extent and Construction — ^The patent when sealed has effect 
m the United Kingdom and the Isle of Man The patent business 
of the United Kingdom is transacted at the Patent Office m Lon 
don under the supenntendence of the comptroller an officer ap 
pointed by the Board of Trade under whose direction he performs 
his duties At this office is kept a register of all patents issued of 
assignments of patents hcences granted under them etc An 
illustrated journal of patent inventions is published at the same 
office where printed copies of all specifications can also be ob 
tamed The fees payable to government on patents are those laid 
down by the Patents Rules and are as follows — On apphcation 
accompanied by provisional specification £1 on filing complete 
specification thereafter £s on application accompanied by com 
plete specification £4 on seahng of patent £i Before the expira 
tion of the fourth year from the date of the patent £5 of the fifth 
year £6 of the sixth year £7 and so on increasing by £i every 
year each such payment being in respect of the following year 
Where an extension of time is given extra fees are payable 

The official publications of the Patent Office deserve some 
notice as apart from official investigation into novelty the onus 
of search rests with the apphcant or his agent The procedure 
has been greatly simplified by the publication on a uniform 
system and at a low rate of illustrated abridgments of specifi 
cations From 1877 practically to date the searcher obtains a 
chronological digest of all specifications falling within a given 
class To these classes there is a reference index known as the 

abridgment class and index key which at once directs the 
searcher to his proper class and index heading The office also 
publishes reports of Patent Design and Trade Mark Cases the 
reference to which is R P C 

Patent Agents — ^Patents are usually although not necessarily 
obtained through the intervention of patent agents who de 
vote themselves to this branch of business Their position has 
for many years been regulated by statute The existing enact 
ment which is more stringent than that which it displaced is the 
news 84 of the Patents and pesigns Act 1907 substituted for the 
original section 84 by s x8 of the Act of 1919 It provides that no 
person shall practise descnbe himself or hold himself out or 
permit himself to he described or held out as a patent agent 
unle s ^ — (a) In the case of an individual he is registered as a 


patent agent m the register of patent agents (b) m the case of 
a firm every partner of the firm is so registered (c) in the case 
of a company which commenced to carry on business as a patent 
agent after Nov 17 1917 every director and the manager (if 
my) of the compan}^ is so registered (d) m the case of a com 
panv which commenced to carry on business as a patent agent 
before that date a manager or a director of the company is so 
registered In the last mentioned case the name of such manager 
or director must be mentioned as being a registered patent agent 
m all professional advertisements circulars or letters m which 
the name of the company appears There is a provision which 
enabled any individual not registered as patent agent before July 
15 1919 to be registered on proof that before Aug i 1917 he was 
bona fide practising as a patent agent SThe penalty for contra 
vention of the provisions is a maximum sum of £20 and in the 
case of a company any officer knowingly a party to the contra 
vention is liable Patent Agent means a person firm or com 
pany carrying on for gam m the United Kingdom the business 
of applying or obtaining patents in the United Kingdom or else 
where Unless registered before July 15 1919 a person cannot 
be registered unless he is a British subject The Board of Trade 
has power under s 86 to make rules for regulating the keeping 
of the register of Patent Agents and has delegated this duty to 
the Chartered Institute of Patent Agents Notwithstanding these 
provisions an ordinary agent duly authorized to the satisfaction 
of the comptroller may be employed in some matters (but not 
including the signing of applications for patents and certain other 
documents which must be signed by the applicant himself see 
s 85 and Rule 9) 

BRITISH DOMINIONS 

The following notes on the laws of the Dominions give the sah 
ent facts Prior to 1852 Bntish letters patent extended to all the 
colonies but the Act of 1852 restricted the rights granted to the 
Umted Kingdom Channel islands and the Isle of Man The 
present Acts extend to the United Kingdom (including Northern 
Ireland) and the Isle of Man As to the Dominions which are 
parties to the International Convention see p 373 International 
Convention 

Protection is obtainable m a number of the smaller dominions 
by way of the registration of the British letters patent There 
is a limit of three years from the date of the sealing of the 
British letters patent within which to apply m most of the 
countries The dominions m which such protection can be ob 
tamed are — Bermuda British Guiana British Honduras Bnt 
ish North Borneo British Solomon isles Brunei Cyprus Falk 
land isles Fiji isles Gambia Gibraltar Gilbert and Ellice isles, 
Gold Coast Grenada Guernsey Hong Kong Jersey Johore 
Kenya Leeward isles Federated Malay States Mauritius Nigeria 
Palestine Northern Rhodesia St Helena St Lucien St Vincent 
Sarawak Siam Sierra Leone Somaliland Straits Settlements 
Uganda and Zanzibar 

Australia — The Commonwealth Acts are No 21 of 1903 
No 19 of 1906 No 17 of 1909 No 10 of 1910 (as to admims 
tration) and No 24 of 1921 They are founded on the English 
Act of 1883 and amending Acts 

They provide for a department of patents controlled by a 
commissioner under the minister (s 10 of 1903) Any person 
whether a British subject or not may apply for a patent There 
IS an examination as to the novelty (s 41 of 1903) The term 
of a patent is 16 years (s 3 of 1921) The Commonwealth or 
a State may acquire patents compulsorily (ss 93 94 of 1903) 
Provisional patents (9 months) may be obtained There are 
provisions as to non working to an adequate extent m the Com 
monwealth (not enforceable until 4 years from the date of the 
patent have expired) provisions as to compulsory hcences and 
provisions corresponding to those of s 38 of the British Act 
of 1907 avoiding certain conditions attached to the sale etc 
of patented articles (s 87 A added by s 15 of 1909) Interna 
i tional arrangements are dealt with ms 121 of the Act 1903 as 
amended by s 5 of the Act of 1921 The fees payable are on 
apphcation £i on acceptance of complete specification £2 
on grant £5 and £5 before the end of t^e seventh year 
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Canada — Patent legislation belongs exclusively to tbe Bomin 
ion parliament (BN A Act 186/ s 91 [2 ]) The existing Act 
IS the consolidating Act called The Patent Act (c 23 of 1923) 
The duration of a patent is 18 years The fee on application is 
$15 and within six months after notice of allowance $ o there 
are no subsequent fees The Patent Office is under the control 
of the commissi on ei for patents A Patent may be obtained if the 
invention was new when made and has not been patented or de 
scribed m any printed publication m Canada or any fore n coun 
try more than two years prior to the application and has not been 
in public use or on sale m Canada more than that period (s 7) 
Applications by persons who have obtained or apphed for a patent 
m a foreign country and who wish to obtain priority of date of 
such application are regulated by s 8 There are provisions as to 
inventions relatmo* to substances prepared or produced by chem 
icai process and intended for food or medicine similar to those 
of the British Act (317) A patent is void in whole or in part 
if obtained on an untrue statement or if the specification has 
an omission or added statement which is wilfully mislead 
mg (s 31) A patentee must adequately manufacture the pat 
ented article or carry on the patented process m Canada other 
wise compulsory licences may be ordered but not until three 
years from the date of the patent have expired after the same 
period a patent may be revoked if the patented article or process 
IS manufactured or carried on exclusively or mainly outside 
Canada (ss 40 41) Patented ai tides sold by the patentee are 
required to be marked or labelled with the year of the date of 
the patent (s 51) A register of attorneys is kept at the Patent 
Office (s 57) Appeals from the commissioner under the Act are 
to the exchequer court (s 6 ) 

l0dia — ^The Act in force is the Indian Patents and Designs 
Act 1911 with amending Acts of 1915 1920 and 1923 The Act 
of 19 o relates to reciprocal arrangements with the United 
Kin^'dom and other parts of His Majesty s dominions The Act 
of 1911 appears to be founded on the British Patents and De 
signs Act 1907 and contains provisions as to compulsory licences 
if the reasonable requirements of the public are not satisfied The 
term of a patent is 14 years which may in proper cases be 
extended by seven or m exceptional cases 14 years The fees 
are on filing 10 R on sealing 30 R before commencement of 
each of fifth to ninth years 50 R and of each of tenth to four 
teenth years 100 R 

Itisli Free State — The patent law is contained in the Indus 
trial and Commercial Property (Protection) Act 1927 The pro 
visions of the Act so far as regards patents are m the main 
on the same lines as the British Patents and Designs Act 1907 
as amended by the Act of 1919 including the provisions as to 
the abuse of monopoly The term of a patent is 16 years A 
British patent existing at the date of the Act (Oct i 1927) is 
to be deemed to be a patent granted under the Act as of the date 
the patent actually bears but to be effective must be validated 
The fees are on application £3 on sealing £i before and after 
the fourth year £3 150 increasing by 153 annually to £12 

New Zealand— The Acts in force are the Patents Designs 
and Trade Marks Act 1921 (No 18 of rqar) and an amending 
Act (No 40 of 1924) containing provisions for patents en 
dorsed licences of right and for prevention of abuse of monopo 
lies similar to those in the British Act of 1919 Generally speak 
ing the statutory law now corresponds closely to that of British 
Acts The term of a patent is 16 years The fee on application 
With provisional specification is £i or with complete specifica 
tion £2 on sealing £i and before the expiration of third year 
£3 before that of the sixth year £6 

Newfotmdlaad —The law is contained m an Act passed on 
Sept 6 1927 The term of a patent is 14 years 

Afrrca tUnioia of)*— The law as to patents is gov 
emed by the Patents Designs Trade Marks and Copyrights Act 
rfid The tetm of a patent is 14 years Compulsory licences 
may be granted if the reasonable requirements of the public are 
hbt satisfied or the patent ffiay be revoked but not until three 
y^ars from the &te of Iflhe patent have expired Inventor/ as. 
df^ined, does n:0t/Ticto% a person importing an invention froan 


outside the Union but an assignee of an inventor may apply for 
a patent By s 41(2) the grant of a patent for an invention to 
an inventor or his assignee or legal representative outside the 
Union is not a bar to a grant of a patent for the same invention 
within the Union to the same person provided that an application 
IS made within 12 months of the date of application for the foreign 
patent but the subsection only apphes to a foreign country 
as to which a proclamation has been made Such a proclamation 
was made as to the United Kingdom on July i 1918 on which 
date an Order in Council was made applying s 91 of the British 
Act of 1907 to the Union At present the provision is only 
applicable to the United Kingdom Canada India Australia New 
Zealand Irish Free State and the United States of America The 
fees are on application £4 on sealing £i before commencement 
of third year £4 seventh year £6 and tenth year £10 

Bibliography — i General Patent Laws oj the World (published 
by the InsUtute of Patent Agents 3 vols 1911-12) and supplements 
W P Thompson Handbook of Patent Law of All Countries (1912) 

R Jungmann Das Internationale Patentrecht (1924) 

2 Great Britain H S Cunynghame English Patent Practice 
(1894) L Edmunds The Law and Practice of Letters Patent for 
Inventions ( nd ed T M Stevens 1S97) W N Lawson Law and 
Practice under the Patent Acts (1S9S) R W Wallace and J B Wil 
liamson Law and Practice relating to Letters Patent (1900) R Frost 
Law and Practice relating to Letters Patent (1912) R Haddan The 
InventoPs Advisor (12th td 1924) T Terrell Law and Practice relat 
mg to Letters Patent { 7th ed 1927) (hGU) 

TOIXEB STATES 

Article 1 sec 8 of the Constitution of the United States pro 
vides that Congress shall have power to promote the progress 
of science and the useful arts by securing for limited times to 
authors and inventors the exclusive rights to their respective writ 
mgs and discoveries The first act of Congress passed April 10 
1 790 p aced the granting of patents m the hands of the secretary 
of State the secretary of War and the attorney general Thomas 
Jefferson as secretary of State personally examined many peti 
tions for patent By act of July 4 1836 the Patent Office was 
established under a commissioner of patents and the present 
general outime of the patent law fixed When the Department of 
the Interior was established by act of March 3 1849 the Patent 
Office was transferred to its jurisdiction On April x 1925 it was 
by executive order of President Coolidge transferred to the De 
partment of Commerce under Secretary Hoover 

Theory of the Law — A patent is in substance a contract 
between the Government representing the public and the in 
ventor under which the inventor discloses to the public by an 
adequate specification an invention which he might otherwise have 
kept secret so that the pub ic may benefit by the disclosure and 
freely use the invention after the patent has expired In con 
sideration of this disclosure the Government grants a 17 year 
monopoly to the inventor whose invention would otherwise have 
become public property under the common law immediately on 
Its disclosure 

Nature of the Monopoly — ^The patent grant creates a right 
to exclude others from making using or selling any embodiment 
of the patented invention during the life of the patent A patent 
secures to the patentee the right to debar others from making the 
thing patented but it does not confer upon him the right to make 
It That he could do (though not exclusively) without a patent 
(Pegram v American Alkah Co 122 Fed i ooo*x 003 ) 

To Whom Granted — ^Patents are granted to the first inventor 
or to his executor or administrator in trust for his heirs or de 
visees or if he be insane to his guardian conservator or repre 
I sentative m trust for his estate If one employs another to develop 
the details of his invention the patent still belongs to the employer 

Subjects of Patents — ^Not every new thing is patentable 
I Patents are granted for new and useful inventions or discoveries 
or new and useful improvements thereof and for new original 
^ and ornamental designs for an artic||^ of manufacture An invw 
I tion or discovery to be patentable must be within one of four 
classes enumerated by the statute « e ^ an art a machine^ a 
facture or a composition of matter An g a prunesa m 
' method and has been d^ed^by thm Sipreme Goart to 
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mode of treatment of certain materials to produce a given result 
(Cochrane v Deener 94 U S 780 ) Manufacture means an 
article of manufacture Ne^ means not patented or described 
in any printed publication m this or any foreign country before the 
invention or discovery thereof by the applicant for the patent or 
more than two years prior to his application for a patent thereon 
Public use or sale of the invention in the United States by the 
imentor or others any time more than two >ears prior to the 
mv enters application for a patent renders the invention pubic 
property and bars the o^rant of a valid patent thereon Useful 
means capable of use or operative and the degree of usefulness is 
immatenal except in dose cases m which commercial success 
IS sometimes persuasive on the point of patentability 

Term of Letters Patent ^ — ^Patents for inventions run for 17 
years from the date of issue (as distinguished from the date of 
apphcation which controls in most other countries) Patents 
for designs run for 7 or 14 years according to the term asked 
and fee paid Patents can be extended only by special act of 
Congress except that a patentee who ser\ed honorably in the 
miiitary or naval forces of the United States at any time between 
April 6 1917 and Nov ii 1918 and was subsequently honorably 
discharged may have between May 1928 and Nov 30 19 8 
apphed for an extension of his then existing patent for a term 
not exceeding three times the period of his enlistment (act of 
May 31st 1928) Patents may be obtained for improvements 
on a pnor patented invention if additional invention was involved 
in making the improvement but this does not extend the term 
of the original patent and the improvement cannot be made 
used or sold without consent of the owner of the earlier patent 
Ptocedtire m Granting Patents — ^Applications must be 
signed and sworn to by the inventor or by his executor or 
administrator if deceased or by his guardian if insane A 
drawing must be filed if the invention is capable of il ustration 
by a drawing Models are rarely required The best embodiment 
of the invention known to the applicant must be described fully 
in the specification ending in a claim or claims which particularly 
point out and distinctly claim the part improvement or combi 
nation which he claims as his invention or discovery The claims 
constitute the most important part of the apphcation and should ! 
be drawn by an expert attorney to define ail the novel features 
or combinations of elements disclosed and no more An applica 
tion may be amended from time to time before allowance so 
long as the scope of the original disclosure is not exceeded The 
Patent OjSice examiners make an extensive examination of the 
prior art to determine the margin of novelty m the matter claimed 
and reject all claims found to be anticipated or informal Appeals 
are possible from such rejection to a board of appeals and from 
it to the courts If two or more separate apphcations are filed for 
patents covering the same feature of invention an interference is 
declared and testimony may be taken on which the Patent Office 
will grant the claim in controversy to the party found to be the 
first inventor provided it does not appear that he has lost 
his rights by inexcusable inactivity An interference proceeding 
may also be had between an apphcation and an issued patent if 
the applicant filed his claim within two years after the grant of 
the interfering patent If the applicant proves to have been the 
first inventor a second patent will be issued to him When two 
issued patents interfere the one erroneously granted can be can 
celled by a U S court 

Assignments of Patent Eights — The whole patent or an 
undivided interest therein or the exclusive right for a given tern 
tory may be assigned in writing Such assignment should be 
acknowledged before a notary public U S commissioner secre 
tary of legation or consular officer authorued to administer oaths 
to constitute pnma facte evidence of execution though the assign 
ment is vahd without this formality If not recorded in the 
Patent Office within three months after execution an assignment 
IS void as against any subs^uent purchaser or mortgagee for a 
valuable consideration who is without notice of such earlier 
assignment If an assignment of an interest %n an :|nventioii is 
recorded bef or| the final fee 1$ paid on the application it, 

tiie patent will issue to the thm lifter, est^ may appear 
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Certain States have laws regulatmg assignments of patent rights 
executed within their boundaries which have been held valid by 
the U S Supreme Court as within the police powers of the States 
m preventing fraud In Kansas and Indiana a certified copy of 
the patent and an affidavit by the seller must be filed with the 
clerk of the county in which the sale is effected In these States 
and m New York Georgia A^rkansas North and South Dakota 
Pennsylvania Ohio Tennessee Texas and Vermont a note or 
other obligation iven for a patent nght must have the words 
Given for a patent nght appearing on its face In Florida 
Georgia North Carolina Virginia West Virginia Wisconsin and 
Rhode Island a pedlar of patent rights 01 of patented articles 
must take out a licence The penalties for violations of these laws 
are fines and imprisonment In Tennessee they constitute felonies 
with imprisonment mandatory of from one to five years 

A U S trustee in bankruptcy takes title to all nghts of the 
bankrupt m issued patents as of the date of the adjudication m 
bankruptcy but not to impatented inventions The receiver of a 
corporation appointed by a State court however takes only the 
equitable title to the patents of the corporation and an assignment 
executed by an officer of the corporation is necessary to complete 
the legal title or one executed m the name of the corporation by 
some one designated m an order of the court having jurisdiction 

Reissues — ^Any patent which is inoperative or invalid by 
reason of a defective or insufficient specification or because of 
too broad a claim if the error has arisen by accident or mistake 
and without any fraudulent intention may be reissued for the 
unexpired term The apphcation must be signed and sworn to by 
the inventor if living If a reissue application seeks to broaden 
the claim it must be filed within two years of the grant of the 
original patent unless there is a very good excuse for delay 
Another remedy when a patent has too broad a claim is to limit 
it by disclaimer filed m the Patent Office Any claim added by 
reissue takes effect as to recovery of damages for infringement 
only from the date of said reissue 

Patent Suits — ^The U S courts alone have junsdiction of suits 
for infringement of letters patent but State courts may adjudicate 
questions of validity and infringement which arise collaterally in 
suits of which they otherwise have jurisdiction The U S courts 
do not have jurisdiction of suits based on assignments of or 
hcences under patents unless the parties are citizens of different 
States The remedies for infnngement mclude an injunction 
against continuance thereof and a recovery of the damages the 
plaintiff has suffered or of the profits the mfnnger has realized 
from the making using or selling of the patented thing or process 
The Government may be sued for infnngement m the U S Court 
of Claims and reasonable compensation therefor recovered The 
Government may not be enjoined from continmng the infringing 
: use or manufacture Patents can be annulled for fraud perpe 
I trated m obtaining them only by suit instituted by the U S 
! attorney general 

Marking Patented Articles —If a patented article or the 
package m which it is sold is not marked Patent with the 
number of the patent or Patented with the patent date if 
granted prior to April i 1927 no damages can be recovered for 
mfnngements committed pnor to actual notice of infnngement 
given by the patent owner to the infrmger False marking with 
the word patent * or any word of hke import renders the 
offender hable to a fine of $xoo for each offence 

BiBiaoGRAPHY --nSee pamphlet of Patent Lams as amended to Oct 
I 1927 and pamphlet of Rules of Practm m the Patent Office Rohm 
son Law of Patents (1890) Walker on Patents (19x7) Roberts 
Patentabthty of Inventions (1927) (APS) 

INTERNATIONAL PATENTS 

The International Convention for the protection of industrial 
property covering patent nghts was signed at Pans on March 
20 1S83 the necessary ratifications were exchanged on June 
6 1884 and the Convention carpe into force a month later 
The Convention has since been revised at Brussels on Dec 14. 
1900 at Washington on June 2 19x1 and at The Hague on Nov 
i;9a5 The principal points of the Convention m respent of 
imtents are the nght of priority given, to applicant m one 
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country of the Union during the period of 12 months for making 
applications in other countries of the Union and the pro\ision 
giving a period of three years from application within which 
revocation for non working is not to be made Article ^ in its 
present form provides that the importation by the patentee into 
the country where the patent has been granted of articles manu 
factured in any of the countries of the Union shall not entail 
revocation of the patent Nevertheless each of the contracting 
countries shall have the right to take the necessary legislative 
measures to prevent the abuses which mio^ht result from the exer 
CISC of the exclusive rights conferred by the patent for example 
failure to work These measures shall not provide for the revoca 
tion of the patent unless the grant of compulsory hcences is in 
sutficient to prevent such abuses In no case shall the patent be 
liable to such measures before the expiration of at least three 
years from the date of the grant of the patent and then only if 
the patentee is unable to justify himself by legitimate reasons 
Provision was made by ss 103 and 104 of the Patents Act 1883 
for carrying out the Convention m Great Bntain by Orders in 
Council applying it from time to time to (a) British possessions 
whose legislatures had made satisfactory arrangements for the 
protection of inventions patented in Great Britain (b) foreign 
States with which the sovereign had made arrangements for the 
mutual protection of inventions The Act of 1907 contains similar 
provisions (s 91 as amended by the Act of 1919) The Patents 
and Designs (Convention) Act 198 was passed to give effect to 
the revised Convention of 1925 In addition to Great Brit 
am Australia Canada Ceylon New Zealand Trinidad and To 
bago the following aie now parties to the International Conven 
tion Austria Belgium Brazil Bulgana Cuba Czechoslovakia 
Danzig Domimcan Republic Denmark Esthonia Finland France 
Germany Greece Hungary Irish Free State Italy Japan Yuo^o 
slavia Latvia Luxembourg Mexico Morocco (part under French 
protection) Netherlands and Dutch East Indies Norway Poland 
Portugal (with Azores and Madeira) Spam Sweden Switzerland 
Syria and Lebanon Turns Turkey and the United States 
An international bureau m connection with the Convention is 
established at Berne where an official monthly periodical La Pro 
prtete zndustmlle is published (F G U ) 

Other Cotintries — ^For full information on this subject see 
Patent Laws of the World (1911-12) See also Belgium P van 
der Haeghen Repertoire des droits intellectnels en Belgique 
(1924) Brazil G A Bailly Protection des Inventions ait Bresil 
(1915) France H Allart Tratte fheonque et pratique des brevets 
d invention (1911) E Pomllet Trcnte theonque et pratique des 
brevets d invention (1915) Germany H Jeay Patent gesetz 
(1911) See also Oriental Patents and Trademarks India and the 
East (published by Remphy and Son 1923 etc ) 

PATER, WALTER HORATIO (1839-1394) Englishman 
of letters was born at Shadwell on Aug 4 1839 He was the sec 
ond son of Richard Glode Pater a medical man of Dutch extrac 
tion born in New York After Richard Pater s death the family 
moved to Enfield where the children were brought up Walter 
Pater was educated at King s School Canterbury and at Queen s 
College Oxford After taking his degree he settled in Oxford 
and read with private pupils In 1864 he was elected to a fellow 
ship at Brasenose Pater now began to write for the reviews his 
early papers including one on Coleridge m the Westminster Re 
mew (1S66) and another (1867) on Wmckelmann In the fol 
lowing year his study of Aesthetic Poetry appeared m the 
Fortnightly Review to be succeeded by essays on Leonardo da 
Vinci Sandro Botticelli Pico della Mirandola and Michelangelo 
The^e with other studies of the same kind were m 1878 collected 
in his Studies in the History of the Renaissance 
Pater was now the centre of a small circle m Oxford The little 
body of Pre Raphaelites were among his friends and by the time 
that Manus the Eptcurean appeared he had quite a following of 
disciples to hail it as a gospel This fine and polished work the 
chief of all his contributions to literature was published early in 
1885 In it Pater displays with perfected fullness and lovmg 
elaboration his ideal of the aesthetic life his cult of beauty as 
opposed to bare asi^sticism, and his theory of the stimulating effect 


of the pursuit of beauty as an ideal of its own In 1887 he pub 
lished Imaginary Portraits a senes of essays in philosophic fiction 
in 1889 Appreciations with an Essay on Style in 1893 Plato and 
Platonism and in 1894 The Child in the House His Greek 
Studies and his Miscellaneous Studies were collected posthumously 
m 1895 his posthumous romance of Gaston de Latour in 1896 
and his Essays from the Guardian were privately printed in 
1897 A collected edition of Paters works was issued in 1901 

Pater charged his residence from time to time hving some 
times at Kensington and in different parts of Oxford but the 
centre of his work and influence was always his rooms at Brasen 
ose He wrote with difficulty correcting and recorrectmg with 
imperturbable assiduity His mind moreover returned to the 
religious fervour of his youth and those who knew him best be 
heved that bad he lived longer he would have resumed his boyish 
intention of taking holy orders He was cut off however in the 
prime of his powers He died on July 30 1894 

Pater s nature was so contemplative and m a way so centred 
upon reflection that he never perhaps gave full utterance to his 
individuality His peculiar hterary style too burnished like the 
surface of hard metal was too austerely magnificent to be always 
persuasive At the time of his death Pater exercised a remark 
able and a growing influence among that necessarily restricted 
class of persons who have themselves something of his own love 
for beauty and the beautiful phrase But the cumulative richness 
and sonorous depth of his language harmonized intimately with 
his deep and earnest philosophy of hfe and those who can sym 
pathize with a nervous idealism will always find inspiration in 
his sincere and sustained desire to burn with a hard gem like 
flame and to live m harmony with the highest (A Wa ) 

Mr Ferris Greenslet s Walter Pater (m the Contemporary Men of 
Letters senes 1904) is an interesting piece of criticism Mr Arthur 
Bensons study in the English Men of Letters senes (1906) is 
admirable See too a sketch m Edmund Gosse s Critical Kit Kats 
and an estimate from a Roman Catholic standpoint in Dr William 
Barry s Heralds of Revolt where Pater is compared with J Adding 
I ton Symonds T Wrights Life of Walter Pater (1907) is an elaborate 
I but unsatisfactory piece of work See E Thomas Walter Pater A 
; critical study (1913) also C A Stonehill Bibliography of Modern 
Authors 

PATERNO, a town of Sicily in the province of Catama 
II m W N W of Catania by rail at the foot of Mt Etna Pop 
(1931) 28 996 (town) 31 090 (commune) There is a well pre 
served 14th century castle 

PATERSON, WILLIAM (1658-1719) British writer on 
finance founder of the Bank of England and projector of the 
Danen scheme was born m April 1658 at Tinwald Dumfries 
shire A desire to escape the religious persecution then raging in 
Scotland led him southward and after settling for some time m 
Bristol he travelled to America where he lived chiefly in the 
Bahamas It was here he formed the vast design known as the 
Danen scheme On his return to England he was unable to induce 
the Government of James II to engage m his plan He went to 
the Continent and pressed it to no purpose in Hamburg Amster 
dam and Berlin and on his return to London he engaged m trade 
and rapidly amassed a considerable fortune About 1690 he was 
occupied in the formation of the Hampstead Water company and 
m 1694 he founded the Bank of England The Government re 
quired money and the country rapidly increasing in wealth re 
quired a bank The subscribers lent their money to the nation 
and this debt became the bank stock The credit of having formu 
lated the scheme and persuaded its adoption is due to Paterson 
He was one of the original directors but in less than a year he 
fell out with his colleagues and withdrew from the management 
He had already propounded a new plan for an orphan bank (so 
called because the debt due to the city orphans by the corporation 
of London was to form the stock) But the subscnbers to the 
Bank of England feared a rival to their own undertaking 

Paterson then went to Edinburgh^ where he propounded the 
Danen {qv) scheme to his countrymen who were desirous of 
sharing m England s foreign trade He is the supposed author pf 
the Act of 1695 which formed the Company of Scotland trading 
to Africa and the Ind es This /company he arranged should 
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establish a settlement on the Isthmus of Danen and thus hold 
the key of the commerce of the world There was to be free 
trade the ships of all nations were to find shelter in this harbour 
not yet erected differences of race or religion were neglected 
but a small tribute was to be paid to the company and this and 
other advantages would so act that Scotland would become one 
of the richest of nations 

On July 6 1698 the first ships of the expedition set sail 
amidst the tears and prayers and praises of relatives and fnends 
and countrymen Some financial transactions m which Paterson 
was concerned and m which though he had acted with perfect 
honesty the company had lost prevented his nomination to a 
post of importance He accompamed the expedition as a private 
individual and was obliged to look on whilst his golden dream 
faded away before his eyes His wife and child died and he was 
seized with a dangerous illness It was noted that he hath been 
so mightily concerned in this sad disaster so that he looks now 
more hke a skeleton than a man Still weak and helpless and 
yet protesting to the last against the abandonment of Darien he 
was earned on board ship and after a stormy voyage he and the 
remnant of the ill fated band reached home in Dec 1699 

In his native air Paterson quickly recovered his strength and 
his fertile mind was soon at work on new schemes He prepared 
an elaborate plan for developing Scottish resources by means of 
a council of trade and tried to induce King William to enter on 
a new Darien expedition In 1701 he removed to London and 
here by conferences with statesmen by writing and by personal 
persuasion helped on the umon He was much employed m 
settlmg the financial relations of the two countries One of the 
last acts of the Scots parhament was to recommend him to the 
consideration of Queen Anne The Umted Parhament to which 
be was returned as a member for the Dumfries burghs though 
he never took his seat decided that his claim should be settled 
but It was not till 1715 that an indemnity of £18 241 was ordered 
to be paid him His last years were spent in Queen square West 
minster but he removed from there shortly before his death on 
Jan 22 1719 

As many as 22 works aU of them anonymous are attributed 
to Paterson These are classified by Bannister under six heads 
as deahng with (i) finance (2) legislative umon (3) colonial 
enterprise (4) trade (5) administration (6) various social and 
pohtical questions Of these the following deserve special notice 
(i) Proposals and Reasons for constituting a Council of Trade 
(1701) This was a plan to develop the resources of Scotland 
through the agency of a council which with the revenues de 
nved from duties on sales lawsuits successions etc was to foster 
trade revive the Darien scheme relieve the poor and regulate 
the currency {2) A Proposed to plant a Colony in Danen to 
protect the Indians against Spam and to open the Trade of South 
America to all Nations (1701) This details the advantages to be 
derived by Great Britain from the Darien scheme (3) Wednes 
day Club Dialogues upon the Union (1706) These were imagi 
nary conversations m a club m London about the umon with Scot 
land Paterson s opinions were put into the mouth of a speaker 
called May who sets forward the terms which would make the 
union acceptable to Scotsmen (4) Along with this another dis 
cussion of the same imaginary body An Inquiry into the State of 
the Union of Great Britain and the Trade thereof (1717) may 
be taken This was a consideration of the union and a discussion 
as to the best means of paying off the national debt— a subject 
which occupied a great deal of Patersons attention during the 
later years of his life 

Paterson s plans were vast and magnificent but he was no mere 
dreamer Each design was worked out in minute detail each was 
possible and practical The Bank of England was a stupendous 
success The Danen expedition failed from hostile attacks and 
bad arrangements But the onginal design was that the English 
and Dutch should be partakers in it and if this had occurred and 
the arrangements against many of which Paterson in letter after 
letter in vain protested had not been as they were Danen might 
have been to Bntam another India Paterson was a zealous free- 
trader long before Adam Smith and l^is remarks on finance 
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and his argument against an inconvertible paper currency though 
then novel now hold a place of economic orthodoxy Paterson s 
works are excellent in form and matter and few men who have 
wntten so much ha\e said so little about themselves 

See S Bannister Life of W Paterson (1S58) Patersons by 

S Bannister (3 vols iS:>9) W Pagan The Birthplace and Parentage 
of W Paterson (1865) Eng Hist Review xi 260 The brilliant 
account of the Darien scheme in the fifth volume of Macaulay s History 
is incorrect and misleading that in Burton s Hist of Scotland (vol \ui 
ch 84) IS much truer Consult also the memoir m Paul Coq La 
Monnaie de banque (1863) and J S Barbour A History of William 
Paterson and the Danen Company (1907) For a list of fugitive 
writings on Paterson see Poole s Index of Periodicals (F Wt X ) 

PATERSON5 a city of north eastern New Jersey USA 
the county seat of Passaic county on the Passaic river 13 m N 
of Newark and 17 m NW of New York aty It is served by 
the Erie the Lackawanna and the New York Susquehanna and 
Western railways interurban trolleys motor bus and truck lines 
Pop (1920) 135875 (3^% foreign bom white including 11566 
from Italy and 10 ^03 from Poland Russia and Lithuania) 1930 
U S census 138 513 It occupies a restricted area of 8 sqm 
surrounded by the city of Clifton on the south (pop m 1930 
46 87^)) the borou^^hs of West Paterson (pop 3 loi) Totowa 
(4 600) Haledon (4812) Prospect Park (5 909) and Hawthorne 
(i I 868) on the west and north and the township of Saddle River 
( 424) and the borough of East Paterson (4 779) across the river 
on the north east and the east Within 10 m of Patersons city 
hall there is a population of over 600 000 

The river wmds around and through the city in a senes of 
curves It has a descent here of about 70 ft of which 50 ft is 
in one perpendicular fall and furnishes power for many of the 
manufacturing plants formerly by a system of raceways and 
water wheels now through a hydro electric plant Three parks 
and two cemeteries border on the river Since 1910 several old 
cemeteries in the heart of the city have been converted into parks 
or used for schools and busiress buildings The city has a city 
plan commission and a zoning commission The assessed valuation 
for 19 7 was $200 464 419 

Paterson has a unique form of government The mayor elected 
by the people every two years appoints bi partisan commissions 
(on finance pubhc works fire and pohee parks education and 
health) which are responsible for the administration of their 
respective departments The board of finance is the approonating 
body but it spends no funds except for its own expenses The 
water supply from the Passaic river (furnished by a private com 
pany) will be replaced about by a share m the supply from 
the Wanaque watershed under development by joint action of 
several mumcipahties The city s sewage empties into the great 
Passaic valley drain (another joint undertaking completed in 
1927) which carries the sewage of 15 municipalities along the 
Passaic river from Paterson to Newark out to Robins reef in 
New York bay Paterson has a low general death rate and an 
exceptionally low infant mortality for an industrial community 
The health department maintains six baby welfare stations in 
different parts of the city The public school plant has been 
greatly enlarged and modernized since the World War and many 
improvements m methods and organization have been brought 
about on the initiative of the teachers A normal school estab 
lished by the city became a State institution in 1925 There is a 
museum in connection with the public library and a collegiate 
centre is mamtamed with the co operation of New York um 
versity 

Paterson is the pnncipal silk manufacturmg centre of the 
country and has many other important industries The aggregate 
output of the 1 120 establishments within the city hmits in 1927 
was valued at $207469696 of which $105871838 represented 
silk manufactures and $39 244 714 the dyeing and fimshmg of 
textiles largely silk Other important products are textile 
machinery and vanous other kinds submarine cable structural 
steel boilers aeroplane motors (including those used by Com 
mander Byrd on his North Pole flight and by Lindbergh on his 
; flight from New York to Pans) thread and men s shirts The 
silk industry employs some 30 000 persons Paterson and the 
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immediate suburbs Every process is earned on except the reelm 
oi the raw silk from the cocoon Raw siik is received in skeins 
from Japan and China '\sia Minor Italy and France and is made 
into every variety of broad and narrow silk dyed finished and 
ready for the market before it leaves the city About 20% of 
aU the broad silk produced m the United States is made in 
Paterson (in plant units ran ing from 10 to 750 looms) and 75% 
of all the SI k that comes into the country is dyed here It is 
estimated that there is constantly m transit through the streets 
on any working day of the year about $i 000 000 worth of silk 
at all the various sta^-es of manufacture 

Paterson had its origin m the mcoiporation on Nov 22 1791 
of the Society for Establishing Useful Manufactures (the 
SUM ) which was planned and organized by Alexander 
Hamilton with a view to making the United States industrial y 
independent The Great falls of the Passaic river were selected 
by the society as a favourable situation for its enterprise and 
here a town was established in 179 It was named m honour of 
William Paterson then governor of New Jersey was incorporated 
as a township m 1831 and chartered as a city in 1851 The SUM 
soon dropped its manufacturing operations but continued to 
develop its real estate and water power interests It still exists 
(19 9) and controls certain water rights Cotton manufacturing 
was the first industry estab ished The first cotton yarn was spun 
in 1793 m a mill run by ox power and the next year on com 
pletion of the dams and reservoir a cotton factory began opera 
tions Attempts to manufacture machinery were made as early 
as 1800 The first locomotive (the Sandusky ) was built m 
1837 and by i860 Paterson was supplying locomotives to all 
parts of the United States and to Mexico and South America 
The first silk mill was established m 1839 
George Murray who had been trained m the industry m England 
From this time there was a steady development of silk manufac 
turing until in the /Os Paterson was using two thirds of all the 
raw silk imported into the country Paterson is closely linked 
with the development of transportation facilities by land under 
water and m the air a Rogers locomotive was the first to cross 
the great North west the submarine was invented here by John 
P Holland and the manufacture of aeroplane motors is now a 
leading industry The population of the city was 19 586 m 1S60 
51 031 in 1S80 and 105 171 in 1900 Between i960 and 1920 it 
increased 29% 

PATHAN, the name applied m India to the Afghans though 
Rohilla (q v Rohela hiilman ) is a synonym The early history 
of this highly composite race is obscure Fanshta imagined they 
were Copts He may have meant Guptas but his history is un 
convincing It is difficult to trace any clear mention of them 
before a d 1000 and then they seem to have been obscure moun 
tameers of the hills about Ghazni The denvation of the name is 
obscure 

The name Afghan is m literature much older than Pathan (un 
known to writers earher than the i6th century) though it can 
hardly be a Pushtu word as that speech has no / but it was not 
until the x8th century that the Afghans established their independ 
ence and founded Afghanistan as a state 

The land of the Pathans is bounded on the south by the country 
of the Baloch Baluchistan) extending northwards from the 
southern boundary of Dera Ismail Khan district up to and includ 
mg Bir Swat and Bajaur on the left bank of the Kabul In these 
Khanates the name Pathan however no longer connotes Pathan 
by race^ it is apphed only to a share holder m tnbal land op 
posed to Fakir (qv) ^ landless man and loss of his land reduces 
a man to that status Westwards the Pathan country projects 
into Afghanistan and eastwards to and across the Indus while 
Pathan colomes oftenimhtary asinRobilkhand old Afghan garri 
sons fiefSy djmasties and settiements are found all over northern 
India md eV'cn in the south The true Afghanistan is indeed de 
fined as extending from the Kashi ghar or Shaw^l the Afghan 
name for the Takht i SulainJian Sulannans throne* the tra 
di'donal Ci?adle of the race a lofty peak -of the Koh 1 Syab Bark 
ijtt * to the bord^ of Kmidahar On this throne 1$ a place of 
^ The Smaimatf range covering an area of fu% i 600m 


from north to south and about 200111 from west to east may how 
ever be regarded as the earhest seat of the Afghans But the 
Pathans do not admit that they originated m this area 
On their conversion to Islam which belief must have been 
accepted by most of them at an early period they discovered that 
they were of far more exalted ancestries varied according to 
tribal caprice Thus the Orakzai here claim Persian descent 
but m the x6th century a daring genealogist compiled an Afghan 
thesaurus for an Afghan patron and made ail Afghans descendants 
of A.fghana son of Jeremiah son of Malik Saul Solomon s com 
mander in chief The Pathans comprise many tribes such as the 
Afridis Orakzais Mohmands (qq v ) and m the Pathan area 
dwell such tribes as the Tuns (qv) and the Dilazaks not of 
Pathan origin A termination — at (Pers — zada Pash zoe Son ) 
—IS a patronymic which clan as well as tribe names have The 
sept or family is styled khel a word used widely in India and 
probably not borrowed from the Arabic kheyl 
PATHOLOGY, the branch of medical science which deals 
with the causes of disease the anatomical physiological and func 
tional changes which these causes induce and the methods whereby 
the body combats both causes and changes Used alone the term 
refers to man and animals for vegetable pathology or phyto 
pathology see Plants Pathology 
The study of pathology began about 100 years ago and it was 
m the last 30 years of the 19th century that its importance began 
to be recognized by definite and separate academic provision for 
Its prosecution At first it consisted mainly in investigation of the 
changes found m the human body after death and their correlation 
with the signs of disease which had been observed during life The 
large progress made along these lines soon led to its expansion in 
a variety of directions until pathology came to include almost 
anything which had to do with disease and its field included 
aetiolo y pathogenesis morbid anatomy microscopic histology 
parasitology functional changes chemical alterations and indeed 
any topic except diagnosis and treatment which was open to 
fairly accurate study The contemporary progress of medicine and 
surgery showed also that laboratory methods for the investigation 
of sick persons afforded valuable aids m dia^^nosis this laige 
subject of clinical pathology is properly recognized as belonging 
to clinical medicine rather than to pathology This very diverse 
assemblage of studies forms together a consistent whole but the 
increase of knowledge m some directions has been so great that 
bacteriology immunology protozoology pathological chemistry 
and other branches have been progressively separated as special 
ized topics {See Bacteria and Bisease Immunity Parasitic 
Biseases etc ) In the residuum apart from a tendency to as 
similate pathology to the other biological sciences and a consider 
able increase in the attention paid to functional as distinct from 
anatomical changes no ideas or methods of primary importance 
have emerged m late years to cause any great change m general 
outlook and workers have mostly been engaged on the elaboration 
and consolidation of the science Pathology m this restricted 
sense may be taken to mean the study of the reactions of living 
organisms to injury 

Nat-ure of laattries — The injury may be of very various 
kinds mechanical trauma injury by poisonous substances (many 
of the most important of which are produced by parasites) de 
fective supply of food (e g by living at high altitudes or by errors 
of diet) electricity radiation energy and other factors which are 
still indefinite The injury may immediately cause gross altera 
tions m structure and it is known that the physical injury of a 
cell often entails radical changes in the biological and chemical 
characters of its protoplasm which depend in some way on its 
architecture as a whole Or the injury may be anatomically per 
ceptible though unaccompamed by any large structural changed 
Or It may hke electric shocks cause no visible change and yet 
lead to a complete and permanent cessation of the activities 'which 
constitute what we know as life Or iSmally it may cause no 
tomical changes recognizable by present methods and be pht m 
evidence only by greater or smaller alterations m function 
The obvious anatomical changes m mooted 
fhe early students of pkthology mmily concerned Iheniselveh 
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not as a rale the direct and immediate consequence of the injury 
They result partly from alterations which take place in cells after 
death by the process known as auiolysts and partly from the activ 
ity of the umnjured and healthy ceils in the neighbourhood and 
elsewhere in the body which constitutes the response or reaction 

Autolysis — ^This is the mechanism by which dead tissues tend 
to be automatically removed The normal body consists of live 
cells and certain products of hve cells (such as bone) which are 
not wholly dead in that they are in functional relation to hvmg 
tissues Any dead cells are therefore abnormal or foreign elements 
and must be removed if restoration of the normal structure is to 
be achieved l^hen ceils die ferments are set free which act on 
the substance of the cell much in the same way as the digestive 
juices act on food m the alimentary canal The solids are hque 
tied and so readily absorbed into the circulating blood earned 
away to other parts of the body and if necessary excreted Autol 
ysis IS naturally signalized by substantial structural changes 
recognizable by the naked eye or by the microscope The trans 
lucency colour and consistency of the part are altered and it is 
on the recognition of these secondary changes that morbid anat 
omists depend Under the microscope the nuclear membrane and 
chxomatm the protoplasm and the cell wall become more and more 
disorganized until nothing remains except amorphous debris 

The reaction by the umnjured parts of the body is the means 
by which the effect of the injurious agent is diminished and the 
normal constitution of the injured part restored as far as may be 
possible It may be local or general Many of the symptoms and 
signs of disease are due to it rather than to the injury which is 
the beginning of the disease 

Cellular Processes — In the higher animals cells which are 
mechanically injured or have suffered gross structural change 
seem as a rule to be incapable of recovery nerve cells may have 
their long processes cut off and be able to repair the damage but 
such facility is quite exceptional It is more frequent in lower 
forms of life but here too in unicellular animals such as bactena 
any substantial injury is usually irrecoverable and is made good 
not by the restoration of the individual but by a compensatory 
mcrease of the other members of the community of which the 
injured cell formed a part Similarly in man when a part is 
injured the whole of the body is available and may be used m co 
operation to bring the pait and with it the whole back to normal 
ity This reaction whatever its real nature has the appearance 
of being purposive in the sense that it is adapted to achieve a 
definite end 

Pathological changes indeed illustrate exquisitely two great 
biological truths The first is that it is charactenstic of all hve 
organisms to resist any alterations m their structure and com 
position and if these are varied by circumstances which are be 
yond control to proceed actively to correct the deviation and 
so return to the normal state The second is that all the parts of 
which the organism is composed work together and in relationship 
to one another for the common good A growing realization of 
these principles has been one of the most productive changes in 
recent pathological thought It carries the corollary that the 
anatomical changes which are generally the first objects of study 
must be regarded as representing phases of processes rather than 
definitive states The mode of thought which has collected into 
museums specimens of morbid anatomy and classified them as if 
they were species of animals should be replaced by one which re 
gards a hypertrophied heart a cirrhotic hver or a sclerosed kidney 
not as a typical example of a state but as an illustration of 
one stage in a process by which the body has responded to a 
stimulus of injury 

Mechamsm of Reaction —-The general nature of the reaction 
being purposive and restorative it is hkely that the particulars 
of the mechanism by which it is brought about will vary widely 
smee the constants of live organisms are the ends which are 
achieved rather than the means by which they are reached Such 
IS the case as will be seen from some illustrative e:tapiples 

The human economy is adjusted to hVe m air at a pt€^ure of 
about 760 vmif of mercury contammg 21% iqf twygen a com 
promise of the conftu^ betw^u having a blood of a toteable 
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viscosity for the heart to pump round the body and one which 
will carry an adequate amount of oxygen from the lungs to the 
tissues has been found at a concentration of about 5 000 000 red 
corpuscles per cubic millimeter and the respiratory centre is 
adjusted to respond to a pressure of carbon dioxide which cor 
responds to about 40 mm of mercury in the alveolar air If man 
goes to an altitude of x 5 000 ft above sea level where the bar 
ometric pressure is only some 440 mm of mercury and the oxygen 
pressure correspondingly reduced he is at once m difficulties in 
respect to the supply of oxygen especially if the need for it is 
increased by activity No clear injury is mfiicted on the tissues 
of the body which can be reco nized by anatomical changes but 
the shortage of oxygen causes plain symptoms and initiates a re 
spon e the effect of which is to correct the deficiency wholly 
or in part This is done by altering the sensitivity of the respiratory 
centre so that it responds to a lower pressure of carbon dioxide 
and so increasing the amount of air breathed by changing the 
composition of the blood so that the haemoglobin will take up 
more than the normal amount of oxygen at a given oxygen pressure 
and by stimulating the bone marrow to grow and produce more 
red corpuscles so that the concentration of haemoglobin in the 
blood and hence its oxygen carrying power are increased The 
connecting links between the deficiency of oxygen and this com 
plex reaction (le the immediate stimuli to which the reactions 
are responses) are not known The result is that man can soon live 
comfortably under conditions so different from those to which 
he IS accustomed that they would cause serious harm if not 
compensated 

Simple Wounds — simple incised wound of the skin and 
superficial tissues made by a knife which is chemically and bacteri 
ologically clean inflicts an uncomplicated mechanical injury on 
a limited number of cells m the epidermis and dermis This is 
followed after a few hours by a famihar reaction the injured 
part feels full and uncomfortable and is swollen red and pam 
ful These are the outward signs of an inflammatory reaction 
which consists intimately in a dilatation of the blood vessels an 
mcreased flow of blood to the neighbourhood and an alteration 
in the walls of the capillary vessels which enables hquid plasma 
and leucocytes to pass through from the blood to the tissue spaces 
The cells lolled by the injury undergo autolysis and in the course 
of a few days they are replaced by fresh cells derived from the 
adjacent epithelial cells of the skin and from the connective tissue 
: of the dermis as is appropriate 

I The result in the end is that the wound is healed and the part 
restored to normal It is impossible to suppose that this reaction 
IS started by the absence of the cells which were originally de 
stroyed the actual stimulus is no doubt provided by the soluble 
products of their autolysis which can be shown outside the body 
to have a stimulating action on cell growth and by suitable ex 
penments to alter the permeability of capillary vessels The proc 
ess IS self regulated and the inflammatory reaction is accessory 
to the restorative growth By increasing the local circulation it 
raises the temperature of the part and so promotes all cellular 
activities It provides plasma which helps to wash away the 
soluble remains of the dead ceils and leucocytes which eat the 
more resistant remnants of the cells the discomfort which 0-ttends 
the hyperaemia and swelling is of value m securmg rest to the 
injured part and freedom from further mechanical disturbance 
conditions which help cell growth and healing The process is also 
automatically regulated quantitatively for the amount of auto 
lysate ^ e the amount of stimulus depends on the extent of the 
original injury Its effect vanes with the responsivity of different 
tissues and allowing for that is determined by its concentration 
If this IS very high which occurs in the ordinary way only with 
exceptionally massive destruction of tissue it injures and kills 
cells and is responsible for the fatal condition known as second 
ary shock which may follow eixtensive injuries Lower concentra 
tions stimulate growth as often happens with ceEular poisons 
And if the products of autolysis are present only m concentre 
tiOns below the threshold value for stimulation they have 
aotmn on the tissues Hence m the example under consideration 
die response is hmiWi to the immediate n^j#bourhoodiof the 
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injury and the growth of cells takes place where it is needed and 
not in all the parts of the body to which traces of autolysate 
are carried in the blood The local reaction to a bullet or a piece 
of glass buried in the tissues illustrates the same regulative re 
action The response consists in a growth of the connective tissue 
next to the foreign body without any obvious destruction of 
cells due to the irritants nowhere reaching an actually poisonous 
concentration owing to their small solubility in the tissue fluids 

Abscesses — ^The history of an abscess illustrates a similar 
kind of injury stimulus and response comphcated by the fact that 
the infliction of the injury is itself a process rather than an event 
Abscesses can be produced experimentally by unorganized irri 
tants but in the natural course they are caused by bacteria which 
are capable of multipli ation and produce poisonous substances 
which are eflective agents m killing and injuring cells and as 
stimuli have in a general way and apart from special actions the 
same effect as the products of autolysis At first the organisms 
are present only m small numbers and do relatively little damage 
but as they increase in numbers the amount and concentration of 
their poisons increase m parallel until a substantial piece of tissue 
is destroyed This undergoes autolysis and the stimulus of the 
autolysate is added to that of the bacterial toxins (See Inflak 
MATION AND ItS SeQUEDS ) 

That specially sensitive cells may however be injured is shown 
by the fever and feeimg of illness which an abscess may cause 
and by the functional impairment of the secretory ceils of the 
kidney and stomach and other delicate tissues We also find evi 
dence of the reception of stimuli in distant parts of the body m the 
growth of leucocytes in the bone marrow Any good sized abscess 
contains in its pus more leucocytes than are present at any one 
time m the circulating blood from which it follows that the 
formation of an abscess leads to the production of fresh leucocytes 
and that the cells which develop into leucocytes must be excep 
tionaily responsive to the small amounts of stimulating sub 
stances which reach them This deduction is confirmed by direct 
examination of the bone marrow where leucocytopoiesis is found 
going on actively often with a vigour which results m there being 
an obvious excess of these cells in the circulating blood The 
purposive and reparative nature of this reaction needs no further 
elaboration beyond indicating that the passage of plasma out 
of the inflamed vessels brings antibodies (see Immunity) to bear 
on the bacteria to which the leucocytes are also directly inimical 
and that the general as contrasted with the local rise of tern 
perature promotes the multiplication of leucocytes at places dis 
tant from the abscess itself The reaction does not always succeed 
the bacteria may generate such a concentration of poisons through 
out the body is is fatal to essential organs such as the bram and 
heart On the other hand an abscess may cure itself by destroying 
so much tissue that the pus finds an exit to the surface of the body 
and the absorption of poisons ceases because it becomes mechan 
icaliy easier for them to pass outwards with the stream of plasma 
than inwards a process of natural cure imitated and anticipated 
by surgical interference The same result is gained if the bac 
term die out or are killed off 

Hypertropliy (qv) — ^If one kidney is removed from a young 
animal the other kidney will grow in the course of a few months 
to twice Its normal size Similarly if an error of development 
leads to one kidney being absent from the beginning the other 
Will be as big as two normal kidneys In this instance the injury 
inflicted on the kidney is the presentation of more work to do 
than It was designed to discharge and an analogous increase of 
both kidneys can be brought about by increasing their work by 
giving excess of water or of nitrogenous food Muscle and many 
of the other tissues of the body show the same intimate relation 
between quantity of substance and quantity of function and will 
increase their bulk in response to greater functional requirements 
The mtermediary mechanism of this hypertrophy has not been 
identified but the similarity between tbe products of activity and 
those of autolysis is suggestive and it may well be that tbe normal 
of organs which accompany normal amounts of work are de 
termmed by the soluble substances set free in active katabohsm 
So too if functKpal activity b reduced the bulk of correspond 


ing tissue becomes smaller An unused muscle soon wastes and 
in consonance with the quietude of old age most of the important 
organs slinnk If the arm is cut off at the elbow the muscles 
which normally move the lower arm wither the bones to which 
they are attached grow smaller and the nerve ceils in the spinal 
cord which actuate them may disappear 

Two points need further mention (i) The removal of one 
kidney has no detectable ill effect on an animal or man one kidney 
IS evidently enough to do the ordinary excretory work which is 
required But the kidneys and other organs are designed to dis 
charge and are capable of discharging much more than the or 
dinary amount of function a muscle can at any moment do 
more than its average work and indeed more than it has ever 
been called upon to do before The possession of this reserve force 
IS an obvious teleological necessity for survival and so precise is 
the response to an increase of average work that it is maintained 
in hypertrophied as well as in normal organs (2) If the increase 
of work IS too large hypertrophy does not occur * e the stimulus 
to hypertrophy is an amount of extra function within the range 
of the reserve force of the organ This is a well recognized pnn 
ciple in the training of voluntary muscles for athletic or aesthetic 
purposes 

All these circumstances of the response to work seem best to 
be explained on the hypothesis that an organ is made up of a 
number of units each of which requires a restorative period of 
rest after each of the periods of activity which are necessary 
for its maintenance To fulfil the ordinary amount of function only 
a proportion of units is active at any one time as their activity 
proceeds they become in accordance with the general law pro 
gressively loss excitable by the stimulus which rouses their activity 
and eventually cease to respond Their function is then taken 
over by another set of units which after a period of rest are 
more responsive In this way a larger number of units is kept 
in working order than is usually required The maximum possible 
work IS the amount which can be achieved by all the units work 
mo* simultaneously this is the limit of the reserve force and if 
it is habitually reached no units have time for the necessary rest 
and restoration the organ is worn out and cannot make hyper 
trophic growth 

These reparative responses are not the inevitable result of 
the application of the appropnate stimulus the reaction may not 
occur if it IS unnecessary or undesirable If the portal vein bring 
mg blood to the left half of the liver is tied the left lobe pro 
gressively atrophies and the right lobe hypertrophies so that at 
any time the total quantity of liver substance remains about 
normal But if the right lobe is mjured by tying its bile duct 
it does not hypertrophy and the left lobe does not atrophy though 
It receives blood only through the hepatic artery The atrophy is 
conditioned by the total functional requirements of the body for 
liver tissue and does not necessarily follow the reduction m blood 
supply If rabbits blood is injected into the circulation of a 
normal rabbit the excess of hquid is got rid of in a few hours 
and the excess of red corpuscles m ten days or so and the normal 
position IS regained If such a transfusion is repeated the excess 
red cells are destroyed in two or three days and the animal can 
be brought by practice to a habit of disposing of them promptly 
If such a tramed animal is bled and then transfused with an 
equal quantity of blood from another rabbit no destruction of 
the mjected blood occurs The difference is that the extra blood 
IS not wanted by the normal animal while the bled animal has 
need of it to carry oxygen m the former it is destroyed in the 
latter it is kept and used 

Response Of the circumstances which facilitate response age 
and experience are the most important their influences will often 
be antagonistic The inherent capacity of a tissue to grow and dis 
charge any of its functions steadily diminishes as the organism 
of which it forms a part grows older But its available abihty to 
do anything is influenced by whethw and how often it has done 
it before individually and racially Experience m such exercises 
as reproducing blood which has been lost by haemorrhage or 
making the substances which neutrstlize bactenajl poisons gives 
the same advantage as^ it does m |he more complicated reactions 
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of behaviour In general the most etfective preparation for sue 
cessful resistance to a large injury is the previous reception of 
small injuries of the same kind 

Reactions to stimuh may fail m whole or m part because the 
stimulus IS too large and kills the whole organism or because 
the tissues are old or already diseased In some instances it is 
the nature of the tissue which mostly determines the imperfection 
of the result Blocking of one of the smaller blood vessels of the 
heart kills the muscle which the vessel normally supphes The dead 
muscle autolyses and is removed and its place is taken by fibrous 
tissue instead of by cardiac muscle which is inherently incapable 
of the necessary multiplication of cells The repair is for the time 
effective but it is unsatisfactory for fibrous tissue is less elastic 
than muscle and is liable to tear The nerve cells of the central 
nervous system never grow to repair an injury if some of them 
are destroyed they cannot be replaced and the best that can be 
achieved is a certain amount of functional restoration by the 
rearrangement and adaptation of the parts which remain In other 
cases the nature of the injury and the mode of its infliction deter 
mine the result The common sclerosis of the kidney begins by 
the destruction of a proportion of the glomerulotubal units of 
which the organ is composed by some poison circulating in the 
blood The dead tissue is cleared away and since kidney cells 
cannot adequately re^’enerate the gap is healed by the growth of 
the connective tissue Later which is characteristic of the disease 
further destruction takes place and so on from time to time each 
loss of secreting tissue being followed by fibrous tissue repair 
The other units as might be expected hypertrophy and up to a 
point function is adequately maintained partly by the local re 
action and partly by a general rise of arterial blood pressure 
backed by a hypertrophied heart which tends to compensate the 
diminution of vasomotor mobility and control resulting from the 
anatomical changes But if successive injuries continue the limits 
of the possible h3T>ertrophy of the remaining healthy tissue are 
exceeded and its growth is impeded by the firm fibrous tissue 
which comes to constitute a large part of the organ Hence in 
the end function fails as it finally must if repeated injuries are 
inflicted on tissues which cannot be vicariously replaced and are 
capable only of compensatory hypertrophy (2 e most specialized 
tissues) and not of mdefimte regeneration {e g connective tissue 
blood corpuscles) 

These examples are sufficient to illustrate the kind of topics 
which form the subject matter of pathological study and the way 
in which they can at the moment be fruitfully approached The 
reaction to injury (using the word m a wide sense even including 
the new growths or tumours) is a process which is initiated by 
some definite stimulus arising withm or outside the body and 
generally promoted and extended by secondary stimuh which 
are produced by the body m the early stages of the response The 
injury and the response may be local or general general injuries 
may provoke reactions and local injuries may ehcit responses in 
which many organs take part The organism in this as in other 
respects has to be regarded as a coherent and essentially in 
divisible whole and one must recogmze the limitations of the 
point of view fruitful enough m the past from which a hve 
animal appears as an assemblage of relatively independent cells 
or organs The character of the response is such that it tqnds 
to correct in one way or another the anatomical defect or the 
functional derangement which is caused by the mjury Whatever 
the mechanism by which the result is attained the reaction is 
purposive in appearance if not in intention and its purpose is 
survival 

See Bacteria and Disease Parasitic Diseases Cancer Research 
Tumour and articles on special diseases or diseases of special organs 
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PATIALA, Sm BHUPINDAR SINGH, Maharaja or 
(i89i*“X 938)^ head of the Sikh commumty m India wa^ bora 
Oct 12 1891 the son of Maharajp, Sir Rajendra Singh who died 
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in Ts^ov 1900 On receiving full ruhng powers at the close of 
1910 he maintained and greatly developed the progressive policy 
of the council of regency He actively supported Great Bntaiii 
during the World War He promoted the inauguration of the 
chamber of princes m 1921 and represented the princes at the 
League of Nations Assembly at Geneva m 1925 
PATIALA or PUTTIALA, the premier native state of the 
Punjab India the chief of the three Sikh Phulkian states — 
Patiala Nabha and Jmd It consists of three detached blocks of 
territory mostly in the plains though one portion extends into 
the hills near Simla Area 5942 sqm pop (1931) 16255 o 
estimated revenue £860 000 Founded by a Sikh chieftain about 
1760 It came under British protection with the other cis Sutlej 
states in 1809 Patiala remained couspicuousiy loyal to the 
British during the Mutiny of 1857 The town of Patiala has a 
station on the N W railway Pop (1931) 55129 
PATIENCE or Solitaire the name given to certain card 
games played by a single person Although known for centuries 
they have seldom been mentioned by writers on playing cards 
and the rules have for the most part been handed down orally 
There are two mam varieties in one luck alone prevails since the 
player has no choice of play but must follow strict rules m the 
other an opportumty is given for the display of skill and judgment 
as the player has the choice of several plays at different stages 
of the game The usual object is to bring the cards into regular 
ascending or descending sequences The starting card is called 
the foundation and the family (sequence) is buiF upon 
it In other varieties of Patience the object is to make pairs which 
are then discarded the game being brought to a successful con 
elusion when all the cards have been paired or to pair cards 
which will together make certain numbers and then discard as 
before There are hundreds of Patience games 
See Patience Games by Cavendish (1890) Cyclopaedia of Card 
and Table Games by Professor Hoffmann (1891) Patience Games by 
Profe sor Hoffmann (1892) Games of Patience by A Howard Cady 
(Spaldmg s Home Library New York 1896) D ck s Games of Pa 
t ence edited by W B and H B Dick (New York 189S) Games of 
Patience (4 series) by Mary E W Jones (1898) Le Livre tllustre 
des pat ences by Comtesse de Blanccoeur (1898) Tarbarts 
of Patience m De la Rues series of handbooks (1905) R F Foster 
Hoyles Games (1928) 

PATINIR, JOACHIM DE {c 1475-1524) Flemish painter 
was probably born at Bouvi nes about the year 1475 In 1515 
he entered the Antwerp painters gild He may be called one of 
the first landscape painters m the Netherlands for contrary 
to the custom of his time the figures in his pictures are relatively 
small and are subsidiary to his views He specialized on land 
scape His views are seen from a high standpoint and range 
over a wide extent of hilly country The plants of his foregrounds 
are carefully studied and masses of rich dark foliage and jutting 
fantastic rocks are placed in the middle distance The scene is 
full of incidents and a religious subject is introduced because 
in Patmir s time landscape painting was not yet an art sufl6cient 
in itself The figures are often painted by other artists 
Though few of Patmir s pictures have survived a large number 
have been attributed to him There are but three signed works 
The Fhght into Egypt at Antwerp the Baptism of Christ 
at Vienna and the St Jerome at Carlsruhe Four of his best 
pictures are at Madnd The Flight into Egypt the St 
Jerome Heaven and Hell and the Temptation of St 
Anthony In the last named picture the figures are painted by 
Quentin Matsys The so called Master of the Half lengths 
painted the figures in three of Patmir s landscapes — the Virgin 
at Copenhagen the St John at Patmos in the National Gal 
lery London and the Magi at Munich 
Few facts are known about Patmir s life He was visited by 
Durer in 1520 in his house m the Rue Courte IHopital at 
Antwerp Patmir died at Antwerp m 1524 
See M Fnedlander Von Eyck bis Bruegel (1921) Sir Martin 
Conway Van Eyck and hts Polloujers (1921) 

PATIO, the Spanish name for an inner court or enclosed 
space open to the sky The patio is a common feature in houses in 
Spam and Spanish America . 
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PATKUL, JOHANN EEINHOLD (1660-1707) Livonian 

politician and agitator ^as born on July 7 1660 in prison at 
Stockholm where his father lay under suspicion of treason He 
^as a captain in the Swedish arm> when in 1689 at the head of 
a deputation of Livonian gentry he went to Stockholm 10 pro 
test against the rigour with which the land recovery project of 
Charles XI bein carried out in his native province "Another 
petition addressed to the king m the diet in 169 on behalf of the 
rights of the Livonian gentry involved him in a government 
prosecution Patkul fled from Stockholm to Switzerland and was 
condemned m contumaaam to lose his right hand and his estates 
For the nest four years he led a va<^abond Me but in 1698 after 
\amly petitionm®- the new king Charles XII for pardon he 
proceeded to the court ol Augustus the Strong elector of Saxony 
and king of Poland at Dresden and bombarded him with pro 
posals for the partition of Sweden His first plan was a combina 
tion against her of Saxony Denmark and Brandenburg but 
Brandenburg failing him he was obliged very unwillingly to admit 
Russia into the partnership The tsar was to be content with 
Ingria and Estonia while Augustus was to take Livonia nominally 
as a fief of Poland but really as an hereditary possession of the 
Saxon house Military operations against Sweden s Baltic prov 
mces were to be be«^un simultaneously by the Saxons and Russians 
After thus forging the first link of the partition treaty Patkul 
proceeded to Moscow and at a secret conference held at Preo 
brazhenskoye easily persuaded Peter the Great to accede to the 
league (Nov ii 1699) Throughout the earlier unluckier days 
of the Great Northern War Patkul was the mainstay of the 
confedeiates At Vienna m 1702 he picked up the Scottish 
general George Benedict Ogilvie and enlisted him in Peter s serv- 
ice In the same yeai he himself exchanged the Saxon for the 
Russian service On Aug 19 1704 he succeeded at last m bring 
mg about a treaty of alliance between Russia and the Polish re 
public to strengthen the hands of Augustus but he failed to bring 
Prussia also into the anti Swedish league because of Frederick I s 
fear of Charles and jealousy of Peter From Berlin Patkul went 
on to Dresden to conclude an agieement with the imperial com 
missioners for the transfer of the Russian contingent from the 
Saxon to the Austrian service The Saxon ministers after pro 
testing against the new arrangement arrested Patkul and shut 
him up m the fortress of Sonnenstein (Dec 19 1705) disregarding 
the remonstrances of Peter against this violation of international 
law After the peace of Altranstadt (Sept 4 1707) he was de 
hvered up to Charles and at Kazimierz in Poland (Oct 10 1707) 
was broken alive on the wheel as a traitor to Sweden Charles 
rejected an appeal for mercy from his sister the princess Ulrica 
on the ground that Patkul as a traitor could not be pardoned 
for example s sake 

SeeO Sjogren Johan Reinhold Patkul (Swed) (Stockholm 1S82) 
Anton BuchSoltz Beztrage %ur Lebensgeschchte J M Patkuls (Leip 
zig 5893) Patkuls fate provided the matenal for a tragedy by 
Ouizkow 

PATMORE, COVENTRY KERSEY DIGHTON (i$ 23 -« 
1896) Enghsh poet and critic the eldest son of Peter George 
Patmore himself an author was born at Woodford m Essex on 
July 23 1823 He was privately educated bemg his father s inti 
mate and constant compamon His first idea was to be an artist 
but after a brief experiment he turned to hterature In 1844 
published Poems a book which was ill received by the cntics 
Patmore withdrew and destroyed the remainder of the edition 
But the publication of this little volume introduced its author to 
vanous men of letters among whom were Dante Gabriel Rossetti 
and Holman Hunt and he was thus drawn into the eddies of the 
pre Raphaelite movement contributing his poem The Seasons to 
the Germ At this time Patmores father became involved in 
finanaal embarrassments and in 1846 Monckton Milnes secured 
for the son an assistant hbrarianship in the British Museum a 
post which he occupied industriously for nineteen years^ devoting 
bm spare time to poetry In 1847 he married Emily Andrews 

In rS53 he »<^bbshed m Tamertim Churok Tomwj. the more 
8 ttceos$fi|l/p»c 6 s from the Poems of 1844? adding several new 
poems ‘frhich shbwg^ distinct advance, both m copc^on and 
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treatment and in the following >ear (1854) appeared the first 
part of his best kno'^n poem The Angel m the House which 
was continued m The Espousals (1856) Faithful for Ever 
(i860) and The Victories of Love (1S6 ) In 1S62 he lost 
his Wife after a long and lm"erin<y illness and shortly afterwards 
joined the Roman Catholic Church In 1865 he married again 
his second wife bein^- Marianne Byles and a year later purchased 
an estate m East Grmstead the history of which may be read m 
How I mana ed my Estate pubhshed inioS6 In 1877 appeared 
The Unknown Eros and m the following year Amelia his own 
favounte among his poems together with an interesting though 
by no means undisputable essay on Enghsh Metrical Lam This 
was followed by Principle in Art (1879) Q^nd Religto poetae 
(1890) After the death of his second wife m 1880 he mamed 
Harnet Robson In later years he lived at Lymmgton where he 
died on Nov 6 1S96 

A collected edition of his poems appeared in two volumes m 
1886 with a characteristic preface which might serve as the 
author s epitaph I have written little it runs but it is all 
my best I have never spoken when I had nothing to say nor 
spared time or labour to make my words true I have respected 
posterity and should there be a posterity which cares for letters 
I dare to hope that it will respect me His best work is found 
in the volume of odes called The Unknomi Eros which is full not 
only of passages but of entire poems m which exalted thought is 
expressed m poetry of the richest and most dignified melody 

(A Wa) 

The standard life of Patmoie is the Memoirs and Correspondence 
iigoi) edited by Basil Champneys See also E W Gosse Coventry 
Patmore (190s) essay by Mrs Meynell (1905) in the Muses Li 
brary Porhait oj My Family D Patmore (1935) 

PATHOS, an island m the group of the Sporades m the 
Aegean Sea about 28 m S S W of Samos (37 o N lat and 26 
35 E long length from north to south about 10 m greatest 
breadth 6m) The island is volcanic bare and rocky throughout 
rising to about 800 ft with deeply indented coast The harbour 
of Scala opening easti;vard divides the island into two nearly 
equal portions with a narrow isthmus where stood the ancient 
town On the hill above are massive remains of the citadel The 
modern town stands on a ndge m the southern half A steep paved 
road leads in about twenty minutes from the port of Scaia to 
the monastery of St John crowning the hill with towers and 
battlements a fortress rather than a monastery Of the 600 mss 
once m its hbrary only 240 are left The houses of the town are 
better built than those of neighbouring islands but the streets 
are narrow and winding Pop c 4 200 The port of Scala contains 
about 140 houses besides some old well built magazines and some 
potteries Scattered over the island are about 300 chapels 

Patmos IS rarely mentioned m antiquity lonians settled there 
at an early date As a remote islet it was the place of bamshment 
of St John the Evangelist under Domitian in ad 95 He was 
released about eighteen months afterwards under Nerva Here he 
IS said to have written the Apocalypse To the left of the road 
from Scala to the town about half way up the hill a grotto is 
still shown (ro asTriXatov ATomXvipms) m which the apostle 
IS said to have received the heavenly vision It is reached through 
a small chapel dedicated to St Anne The Acts of St John 
attributed to Prochorus narrates the miracles wrought by the 
apostle during his stay on the island but while describing how 
the Gospel was revealed to him in Patmos it does not mention 
the Apocalypse Dunng the dark ages Patmos seems to have been 
entirely deserted probably on account of the pirates In 1088 
the emperor Alexis Comnenus by a golden bull which is still 
preserved granted the island to St Christodulus for the purpose 
of founding a monastery This was the ongin of the Monastery of 
St John which now owns the greater part of the southern half 
of Patmos as well as farms in Crete, Samos and other neighbour 
mg islands The embalmed body of th| founder is m a side chapol 
of the church The island was subject to Turkey tiB it was 
annexed by Italy in 1912 The popuHtion is Greek j 
PATNA, aae of the Onss^ feudatary States ja Behai;, and 
Omsa, Pop (1931) 566904 aire^. 2399 sqpj. It hes m tife 
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basin of tbe Mabanadi river and is di\ided hy a forest clad hilly 
tract into a northern and a southern portion both of -which are 
undulating and well cultivated The capital is Bolangir The 
state was transferred to Bengal from the Central Pro\mces in 
1905 and was incorporated in Behar and Orissa in 191 
PATNA, a city the capital of the pro\ince of Behar and 
Orissa British India situated on the right bank of the Ganges 
Pop (1931) i:)9 690 Patna was selected as the capital of Behar 
and Orissa on the creation of that province m 191 A high 
court was established m 1916 and a uni\ersity in 191/ The 
greater part of Patna consists of the city proper which stretches 
alon<^ the n\er bank for 9 miles Its mam street is filled by a 
succession of small shops and houses broken by pubhc institu 
tions and cultivated fields with little to suggest the importance 
of a capital Its trade is declining and now depends on local 
products Its manufactures and industries are also on a small 
scale at the census of 1921 there were only 15 concerns with 
ten or more emplo>ees and tbeir total labour force was only 
I 000 West of it lies the civil station of Bankipur and south 
west of the latter the new capital The new capital is well laid 
out and spacious its mam roads are 150 ft wide and a central 
avenue has a length of nearly a mile and a width of 200 ft The 
pnncipal buildings are Government house the Secretariat the 
Council Chambers the High Court and the Patna museum The 
well known Patna Oriental museum is in the city proper as also 
other buildings and institutions mentioned later 
History — ^Patna stands on the site of the ancient Pataiiputra 
the Pahbothra of Megasthenes who was sent there about 002 b c 
as an envoy to Chandragupta by Seleukos Nikator Accordmg to 
his account the city had a circuit of 2 si miles and the royal palace 
was more magnificent than those at Susa and Ecbatana Under 
Asoka Pataiiputra was the capital of an empire extending from 
the Hindu kush to the Bay of Bengal The seat of government 
was moved to Ajodhya by Chandragupta II towards the close of 
the 4th century a d and Pataiiputra which was a flourishing city 
m the next century subsequently fell into rum the causes of its 
fall are obscure but excavations show the effects of fire and flood 
The Chinese pilgrim Hiuen Tsiang in the 7th century described 
It as an old city long deserted with monasteries and temples in 
rums Patna rose to greatness after ad 1541 when Sher Shah 
made it the capital of Behar By 1586 when Ralph Fitch 
visited It Patna was a very long and a great town Under 
the Moguls it was the seat of the viceroy of Behar and a centre 
of commerce which led to factories being estabhshed by both the 
English and Dutch Its seizure by the English agent Ellis in 
1763 precipitated war with the nawab of Bengal Mir Kasim Ali 
Khan The recapture of the city by his forces was followed by the 
ghastly tragedy known as the massacre of Patna under the 
nawab s orders nearly 200 Enghsh prisoners were murdered in 
cold blood by one of his officers an Alsatian named Reinhardt 
who was known to Indians as Samru Patna was finally taken by 
the British forces under Major Knox in 1763 The ancient 
Pataiiputra lies buried deep under the silt of the Ganges but most 
interesting remains have been unearthed m the south west suburbs 
as the result of excavations m 1892-99 and igx -16 Among 
them IS the hall of a hundred columns built by the emperor 
Asoka the rums of which have been found to bear a smnlanty to 
those of the palace of Danus at Persepohs 
Bmldmgs and Umvetsity — The oldest intact building m 
Patna is a mosque with a courtyard of glazed tiles built by Hu 
sam Shah king of Bengal m A d X499 other noteworthy mosques 
are Sher Shah s mosque and the stone mosque of Prince Parwez 
son of Jahangir (16 6) A Sikh temple stands m the place where 
the great Guru Govind Singh was born ux 1675 wa it are pre 
served his cradle shoes swords and arrows as well as a copy of 
the GfoMh or holy book of the Sikhs said to have been pre 
seated by the guru himself The old Enghsh factory bmlt early 
m the xSth century m wh^ch Shah Mam was enthroned as em 
peror m 1761 is now occupied by the government press The 
Gola m Bankipore a curious brick budding 96 ft hi^ of a 
bee hive shaj^ was built in 1786 to serve as a granary for rice 
m ease of famine, it was a t^ical folly for it was never fiOted 


The Umversity of Patna founded m 1917 consists of a numbei 
of colleges admitted to the degree standard and of colleges and 
schools admitted to tne intermediate standard The majority are 
in Patna viz the Patna college Behar National college Patna 
Training college Patna Law college Behar National college of 
engineering Prince of TV ales Medical college and Patna New 
colle e A Senate bouse was opened in 1926 A scheme of de 
velopment has been adopted and new buildings which will include 
a Science colie e are under construction or proposed 

The District of Patva has an area of 2 068 sq m pop (1931) 

I 8464/4 Thrcuo-hout the greater part of its extent the district 
IS a le\ el plain but towards the south the Rajgir bills (gv) 
project mto it and divide it from the district of Gaya for about 

miles The soil is for the most part alluvial and the country 
along the bank of the Ganges is peculiarly fertile The general line 
of drainage is from west to east and high ground along the south 
of the Ganges forces back the rivers flowing from Gaya district 
The result is that dunng the rams a belt of low lying country 
four or five miles from its bank is flooded The chief rivers are 
the Ganges and the Son The only other n\er of any conse 
quence is the Punpun which is chiefly remarkable for the number 
of petty irrigation channels which it supplies So much of the 
ri\er is thus diverted that only a small portion of its water ever 
reaches the Ganges The chief crops are nee wheat barley maize 
and pulse The Son canal irrigates 150000 acres to the north 
west elsewhere irrigation is largely practised from private 
channels and also from wells 

Apart from Patna city the district contains many places of 
histone interest The Rajgir hills (g v) are not only associated 
with the hfe of Buddha but contain remains of prehistoric and 
early histone date Mahavira the founder of Jainism died at 
Pawapun which is consequently a place of Jam pilgrimage 
Nalanda (the modem village of Bargaon) was a famous seat 
of Buddhist learning and culture it has been called the Oxford 
of Buddhist India Sir A Cunningham states that he met the 
finest sculptures of India here and excavations begun in 19x6 
have disclosed a maze of vtharas (monasteries) with seven levels 
of occupation and buildings of mne different penods Between 
the sth and X2th centuries ad the town of Behar was the site of 
another Buddhist vthara whence its name it was the capital of 
South Behar under the Pala kings and then under Mohammedan 
governors until the 16th century 

I The Division of Patna comprises the districts of Patna Gaya 
and Shahabad south of the Ganges Area ii 149 sqm pop 
(1921) 5 544038 It formerly also included four districts north 
of the Ganges viz Saran Champaran Muzaffarpur and Dar 
bhanga which m 1908 were formed into the division of Tirhut 
PATON, JOHN LEWIS ALEXANDER (1863- ) 

Bntish educationalist was born m Sheffield on Aug 13 1863 
son of the Rev J B Paton D D In Sept 1903 he was ap 
pomted high master of Manchester grammar school and held 
the post till July 1924 On his retirement a fund was raised in 
his name to commemorate his services to the town and district 
as well as to the school Paton was a member of the consultative 
committee of the Board of Education from 1907 to X915 was 
lecturer on education in Victoria university and president of the 
Teachers Guild (1907) and of the Modern Languages Associa 
tion (1911) He was a zealous advocate of the social and re 
hgious as well as the hterary sides of education 

He pubhshed m 19x4 a Life gf J B Baton and his educational 
works include Chapters on the Atms md B^actice of Teaching (1896) 
The Buhhc Schools from WMtn (1906) The Btgher MdmaUon of 
Boys m England (1906) Cambridge Essays on Education (1:917) 
Vocation (1919) as well as a speaal report for the Board of Educa 
tion on The Teaching of Clasms tn Prussian Elementary SchooU 
(X907) 

PATON, Sm JOSEPH NOEL (X82M901) knighted in 
1867 British pmnter was bom on Dec 13 1821 in Woolers 
Alley Dunfemihne He began to exhibit at the Royal Acad 
emy London m 1856 His preference was for allegonc;^ fairy 
and religious subjects He also produced a certain amount of 
sculpture more notable for design than for searching executimi 
He was ©tented an assoaate hf the Royal ^ttish ^ademy ip 
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184/ and a full member m 1850 and was appointed Queens 
Limner for Scotland m 1866 In 18/8 the University of Edin 
burgh conferred upon him the degree of LLD He was well 
known as an antiquary his hobby being the collection of arms 
and armour He died m Edinburgh on Dec 26 1901 Among his 
most famous pictures are The Pursuit of Pleasure (1855) 
Mors Janua Vitae (1866) Oskold and the Elle maids (1874) 
and In Die Malo (1882) 

PATRAS (Gr Fatra%) the chief seaport on the west coast of 
Greece and capital of the province of Achaea and Elis on a ulf 
of the same name 70 m WN W of Connth Pop 61 2/8 It 
has been rebuilt since the War of Independence is the seat of a 
Greek archbishop and an appeal court and has railway com 
mumcations with Athens via Connth and with Lalamata via 
Pyrgos It IS the port from which the great bulk of currant crop 
IS despatched The port formed by a mole and a breakwater 
begun m r88o offers a fair harbour for vessels drawing up to 
2 ft Other exports are sultanas valonea tobacco ohve oil 
olives m brine figs citrons wine brandy cocoons and lamb 
goat and kid skins The imports consist chiefly of colomal 
produce manufactured goods and sulphate of copper for the 
vineyards The castle is a mediaeval structure on the site of the 
ancient acropolis The cathedral of St Andrew is highly popular 
as the reputed buna! place of the saint 

In Greek legend Eumelus taught by Tnptolemus how to grow 
gram established three townships Aroe {% e ploughland) Antheia 
(the flowery) and Mesatis (the middle settlement) united by 
common worship of Artemis Tnclana at her shrine on the river 
Meilichus The Achaeans because the ruling families (patrat) 
lived there enlarged Aroe called it Patrae and recognized it as 
one of the twelve Achaean cities In 419 b c the town was by the 
advice of Alcibiades connected with its harbour by long walls 
in imitation of those at Athens After the defeat of the Achaeans 
at Scarpheia its whole armed force was destroyed by Metellus 
but after Actium Augustus restored the ancient name Aroe 
introduced a military colony of veterans from the loth and 12th 
legions and bestowed the rights of colom on Rhypae Dyme and 
the Locri Ozoke except those of Amphissa Thus Coionia Augusta 
Aroe Patrensis became one of the most populous towns of Greece 
Its colonial coinage extends from Augustus to Gordian III The 
scene of the martyrdom of St Andrew is apocryphal but hke 
Cormth Patras was an early and effective centre of Christianity 
its archbishop attended the Council of Sardica in 347 In 551 it 
was laid in rums by an earthquake In 807 it defeated the 
Avars Captured in 1205 by William of Champlitte and Ville 
hardoum the city became the capital and its archbishop the 
primate of the pnncipaiity of Achaea In 1387 De Heredia grand 
master of the order of the Hospital at Rhodes endeavoured to 
master Achaea and took Patras by storm Later the city was 
governed by the archbishop in the name of the pope but m 1428 
Constantine son of John VI held it for a while Captured by 
the Turks it was surrendered in 1687 to the Venetians who made 
It the seat of one of the seven fiscal boards for the Morea In 
1714 It again fell into Turkish hands It was at Patras that the 
Greek revolution began m 1821 but the Turks held out till 1828 

PATRICIANS, the members of the old citizen families of 
ancient Rome (Lat patnaus an adjectival form from pater) 

I m ROMAN HISTORY 

OtJLgm of Fatticiaas and Plebeians -—.From the earhest 
period known to us the free population of Rome contains two 
elements patncians and plebeians the former class enjoymg all 
political privileges the latter unprivileged The patricians ipa 
trmt) are members of the dans (gentes) which originally formed 
the citizen body The plebeians (plebs) include all the rest of the 
free population The ongm of the plebs has been much debated 
and was in all probability complex One part was evolved 
fiom the clients freed men or aliens who attached themselves 
for reasons of defence and support to the great dans or to their 
mdividlual members Very probably also as a result of an early 
conquest of Rome much of the plebs differed in racial origin 
from Its patncmn^lers ^A third source was the accumulation 


of aliens drawn to Rome as a centre of traffic between Etruna 
and Southern Italy It is significant that many plebeians had 
acquired wealth presumably from trade Many of these aliens 
would place themselves under the protection of the state or 
the king rather than that of individual citizens If the alien 
came from a town possessing the tus commerm with Rome 
he would have no need to become the client of a private patron 
The whole unprivileged class whatever its origin tended to be 
come consolidated The differences between its various sections 
were great and their interests often conflicting e g the desires 
of the trading alien the favoured client of the patrician and the 
descendant of the conquered Ligurian must often have been 
widely separated compromise was an essential to united action 
by the three The constitution attributed to Servius Tullius 
which placed mihtary burdens on the shoulders of the plebeians 
and admitted them to a share though an inadequate share m 
political power helped to unify the class and prepared the way 
for the struggle for power which was to occupy the next century 
and a half and which resulted in the full attainment by the plebs 
of the privileges zealously guarded by the patricians 
Reforms of Servius Tullius — ^The aim of the reforms asso 
ciated with the name of Servius Tullius appears to have been the 
imposition of the duties of citizenship upon the plebeians This 
involved an extension of plebeian privilege m two directions 
First it was necessary to unify the plebeian order by putting 
the legal status of the clients on a level with that of the un 
attached plebeians and again enrolment m the army involved 
legistration in the tribes and centuries and as the army soon 
developed into a legislative assembly meeting in centuries 
{comitm centuriata) the whole citizen body including plebeians 
acquired a small share of pohtical power which had hitherto be 
longed solely to the patncians At the close of the monarchy the 
plebeian possessed the private rights of citizenship except for 
his inability to contract a legal marriage with a patrician and one 
of the public rights that of giving his vote in the assembly But 
in liability to the duties of citizenship military service and taxa 
txon he was entirely on a level with the patrician This position 
was tolerable during the monarchy when the king served to hold 
the power of the patrician families m check But when these 
families had expelled the Tarquins the inconsistency between 
partial privilege and full burdens pressed on the plebeians 

Tlie Struggle of the Orders — ^The result was the lon« 
struggle for political equality of the two orders {see Rome Ets 
tory The Republic ) The plebeians in 494 b c formed them 
selves into an exclusive order with annually elected officers 
{tnhum plebts) and an assembly and by means of this machinery 
forced themselves by degrees into all the magistracies and ob 
tamed the coveted right of intermarriage with the patncians 
Admission to the senate followed and the political privilege of 
the two orders was equahzed with the exception of certain dis 
abihties which were attached to the patncians after the victory 
of the plebs They were excluded from the tribunate and the 
council of the plebs which had become important instruments 
of government and were eligible for one place only m the 
consulship and censorship while both were open to plebeians 
Since the plebeian element m the state had an immense numen 
cal preponderance over the patrician these disabilities were not 
widely spread and seem generally to have been cheerfully borne 
as the price of belonging to the famihes still recognized as the 
oldest and noblest in Rome But the adoption of P Clodius 
Pulcher into a plebeian family in ^9 b c with a view to election 
to the tribunate shows that a rejection of patrician rights 
I {transttio ad plebem) was not difficult to effect by any patrician 
I who preferred actual power to the dignity of ancient descent It 
was not so easy to recruit the ranks of the patncians The first 
authenticated instance of the admission of new members to the 
patriciate is that of the lex Cassia which authorized Caesar as 
dictator to create fresh patncians ^ The same procedure was 
followed by Augustus The right of creating patncians came to 
be regarded as inherent in the pnncipate and was exercised by 
Claudius and Vespasian without any legal enactm^^nt Patnaan 
rank was regarded as a;necessary attnbute of the prmceps a fact 
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illustrative of the tenacity 'with which the Romans clung to the 
name and form of an institution which had long lost its signih 
cance After the political equahzation of the two orders noble 
birth no lon^^er constituted a claim to political privilege Instead 
of the old hereditary nobility there arose a nobility of office con 
sistmg of all those families whether patrician or plebeian which 
had held curule office It was the tenure of office that conferred 
distinction In the early days of Rome office was open only to 
the member of a patrician gens In the pnncipate patrician 
rank was held to be a dignity suitable to be conferred on an 
individual holder of office But the conferment of the rank upon 
an individual as distinct from a whole family (gens) is enough 
to show how widely the later conception of patncian rank 
differed from the ancient 

II THE EATER PATRICIATE 

Under Constantine a new meaning was given to the word 
patncian It was used as a personal title of honour conferred 
for distinguished services It was a title merely of rank not of 
office its holder ranked next after the emperor and the consul 
It naturally happened however that the title was generally be 
stowed upon officials especially on the chief provincial governors 
and even upon barbarian chieftains whose fnendship was valu 
able enough to call forth the imperiai benediction Among the 
former it appears to have become a sort of ex offiao title of the 
Byzantine vice gerents of Italy the exarchs of Ravenna among 
the barbarian chiefs who were thus dignified were Qdoacer 
Theodonc Sigismund of Burgundy Clovis and even in later 
days princes of Bulo^aria the Saracens and the West Saxons The 
dignity was not hereditary and belonged only to individuals thus 
a patncian family was merely one whose head enjoyed the rank 
of patricius With the word were associated such further titles 
as eminentta magnitudo magmficentia Those patncians who were 
purely honorary were called honoram or codzallaru those who 
were still in harness were praesentales They were all distinguished 
by a special dress or uniform and m public drove in a carriage 

In Western Europe — ^A further change in the meaning of 
the name is marked by its conferment on Pippin the Frank by 
Pope Stephen The Italian patnaus of the 6th and 7th cen 
tunes had come to be regarded as the defensor protector 
pair onus of the Church but the conferring of the title by a pope 
was entirely unprecedented It is clear that the patriciate of 
Pippin was a new office as the title is henceforward generally 
patnctus Romanorum not patrtctus alone It ■was conferred on 
Charlemagne at his coronation and borne indiscriminately by 
subsequent emperors and by a long line of Burgundian rulers and 
minor princes On the fall of the Carolingian house the title 
passed to Albenc II The emperor Frederick Barbarossa was the 
last to wear the msigma (in 1167) 

Bibliography — (i) The Anaent Patncmns Th Mommsen Stoats 
recht III passtm (1887) A H J Greenidge Roman Public Life 
(1901) J E Sandys Compamon to Latin Studies (1921) with use 
ful bibliography W E Heitland The Roman Republic (1923) (2) 

The Mediaeval Patncians J B Bury s Later Roman Empire (1889) 
Bryc© Holy Roman Empire (1904) See also histones of Charlemagne 
(qv) and his successors 

PATRICK, ST , the patron saint of Ireland ^ was probably 
born about the year 389 He was the son of a deacon Calpumius 
and the grandson of a presbyter named Potitus His father was a 
middle class landed propnetor and a decurion who is represented 
as living at a place called Bannauenta The only place of this 
name we know is Daventry but it seems more probable that 
Patricks home is to be sought near the Severn and Rhys con 
jectures that one of the three places called Banwen in Glamorgan 
shire may be intended The British name of the future apostle was 
Sucat to which Mod Welsh hygad warlike corresponds His 

^His career is involved in considerable obscurity Widely varying 
views have been held by modem scholars ■with regard to his activity 
some going 0 far as to treat all the accounts of his labours as the 
fictitious creation of a later age In the present article Burys 
reconstruction of the saints hfe has been chiefly followed Apart 
from its importance in other respects Burys treatment of the sub 
ject has at anv rate tjie merit of defending the trachtional view of 
St Patricks career 


Roman name has also survived m a Hibemicized form Cothrige 
with the common substitution of Irish c for Brythomc p (Cf Irish 
case Lat pascha ) Patrick was doubtless educated as a Christian 
and was imbued with reverence for the Roman Empne When 
about sixteen years of age he was carried off by a band of Irish 
marauders The latter were possibly taking part m the raid of 
the Irish king Niall Noigialiach who met with his end in Britain 
in 40^ Irish tradition represents the future apostle as tending 
the herds of a chieftain of the name of Miliucc (Milchu) near 
the mountain called Slemish in county Antrim but Bury tries to 
show that the scene of his captivity was Connaught perhaps in the 
neighbourhood of Croa h Patrick 

His bondage lasted for six years During this time he became 
subject to religious emotion and beheld yisions which encouraged 
him to effect his escape He fled m ail probability to the coast of 
Wicklow and encountered a vessel which was engaged in the 
export of Irish wolf dogs After three days at sea the traders 
landed possibly on the west coast of Gaul and journeyed for 
twenty eight days through a desert At the end of two months 
Patnek parted from his compamons and betook himself to the 
monastery of Lerms where he probably spent a few years On 
leaving the Mediterranean he seems to have returned home It 
was doubtless during this stay m Britain that the idea of mission 
ary enterprise m Ireland came to him In a dream he saw a man 
named Victorious bearing innumerable epistles one of which he 
received and read the beginmng of it contained the words The 
Voice of the Irish whilst repeating these words he says I 
imagined that I heard in my mind the voice of those who were 
near the wood of Foclut (Fochlad) which is near the western sea 
and thus they cried We pray thee holy youth to come and walk 
again amongst us as before The forest of Fochlad was in the 
neighbourhood of Ehllala Bay but it is possible that it extended 
considerably to the south Despite his natural diffidence and oppo 
sition on the part of his relatives Patnek resolved to return to 
Gaul in order to prepare himself for his mission He proceeded 
to Auxerre — a place which seems to have had a close connection 
with Britain and Ireland — and was ordained deacon by Bishop 
Amator along with two others who were afterwards associated 
with him in spreading the faith in Ireland The one was an Irish 
man called Fith better known as Isernmus the other Auxilius 
Patnek must have spent at least fourteen years at Auxerre 

Mission to Ireland — It seems not unlikely that Pelagianism 
had taken root among the Chnstian communities of Ireland and 
It was found necessary to send a bishop to combat the heresy 
Pope Celestine s choice fell on the deacon Palladius who had taken 
a prominent part m stamping out the doctrine m Britain Patnek 
probably felt great disappointment when Palladius was sent as 
the chosen envoy of Rome but now Germanus seems to have 
decided that Patnek was the man for the task and he was con 
secrated in 432 Patnek landed at Inverdea at the mouth of the 
river Vartry in Wicklow but we are not informed as to any of his 
doings in Leinster at this period According to the story he 
immediately proceeded northward to the kingdom of Ulidia (east 
Ulster) though a certain tradition represents him as going to 
Meath Landing on the shores of Strangford Lough he com 
menced his labours m the plain on the south west side of that inlet 
A convert chief named Dichu granted him a site for an estabhsh 
ment and a wooden barn is stated to have been utilized for the 
purpose of worship whence the modern Saul (Ir sahall barn ) 
Patricks activity was bound to bring him sooner or later into 
conflict with the High king Loigaire (reigned 428-467) son of 
Niall Noigialiach Fedilmid a brother of the monarch is repre 
sent^d as having made over his estate at Tnm to the saint to 
found a church and thus the faith was established within Loi 
gaire s territory 

The story makes Patrick challenge the royal authority by hght 
ing the Paschal fire on the hill of Slane on the night of Easter Eve 
It chanced to be the occasion of a pagan festival at Tara during 
which no fire might be kindled until the royal fire had been lit 
A number of trials of skiE between the Chnstian missionary and 
Loigaire s Drmds ensued and the final result seems to have been 
that the monarch though unwiihng to ^mbrac^ the foreign creed 
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undertook to protect the Christian bishop At a later date the 
saint was probably invited by Loigaire to take part m the codi 
fication of the Se?tckus Mor m order to represent the interests of 
the Christian communities On another occasion Patrick is re 
ported to have overthrown a famous idol known as Cenn Cfmtch 
or Cromm Cniaich in the plain of Ma^r Slecht (county Cavan) 

Patrick IS stated to have visited Connaught on three different 
occasions and to have founded churches one of the most impor 
tant being that at Eiphin As retyards U 1 ter our information is 
\ ery scanty though we find him establishing churches in the three 
kingdoms of the province (Ailech Onel and Uiidia) Patricks 
work IS more closelv identified with the north of Ireland than 
with the south Traces of his mission however are to be found 
in Ossory and Muskerry But his task in the south was doubtless 
rather that of an organizer and a kind of circular letter has come 
down to us which was addressed by Patrick Auxilius and Isermnus 
to ail the clergy of the island There is some evidence that he made 
a journey to Rome (441-443) and brought back with him valuable 
relics On his return he founded the church and monastery of 
Armagh the site of which was granted him by Dane king of Oriel 
and It IS probable that the see was intended by him to be specially 
connected with the supreme ecclesiastical authonty Some years 
before his death which took place m 461 Patnck resi°med his 
position as bishop of Armagh to his disciple Bemgnus and possibly 
retired to Saul in Dalaradia where he spent the remainder of his 
life The place of his burial was a matter of dispute m early 
Ireland but it seems most likely that he was interred at Saul 

Writings — ^Two highly important documents purporting to 
have been written by Patnck have come down to us The one is 
the Confession which is contained in an imperfect state in the 
Book of Armagh (c 807) but complete copies are found m later 
mss The Confession written towards the end of his life gives a 
general account of his career Various charges had been brought 
against him by his enemies among them that of lihteracy the 
truth of which is borne out by the crudeness of his style and is 
admitted by Patrick himself The other document is the so called 
Letter to Coroticus a British king of Strathclyde whose sol 
diers had in the course of a raid in Ireland killed a num 
ber of Chnstian neophytes on the very day of their baptism while 
still clad m white garments Others bad been earned off into 
slavery and a deputation of clergy which Patnck had sent to ask 
for their release had been subjected to ridicule In his Letter the 
saint in very strong language urges the Chnstian subjects of the 
Bntish king not to have any dealings with their ruler and his 
bloodthirsty followers until full satisfaction should have been 
made The text of this letter occurs m a number of mss but is 
not contained in the Book of Armagh It is however certain that 
It was known in the 7th century A strange barbaric chant com 
monly known as the Lorica or Hymn of St Patnck is preserved 
in the Ltber kymnorum This piece called m Irish the Faed Fmda 
or Cry of the Deer contains a number of remarkable gram 
matical forms and late editors believe that it may very well be 
genuine 

From such slender material it is not easy to form a clear con 
ception of the samt s personality His was evidently an intensely 
spiritual nature and in addition to the qualities which go to form 
a strong man of action he must have possessed an enthusiasm 
which enabled him to surmount all difficulties His importance 
m the history of Ireland and the Irish Church consists m the fact 
that he brought Ireland into touch with western Europe and more 
particularly with Rome and that he introduced Latin into Ireland 
as the language of the Church His work consisted largely m 
organimg the Christian societies which he found in existence on 
has arrival and m planting the faith m regions which had not yet 
come under the sway of the gospel 

AurnORtTiBS^Apart from the Letter and Epistle mentioned above 
our chief sources of information with regard to the hfe of St Patnck 
contained in the Book of Armagh The one is the memoir by 
Thedban a bishop who had been ffie disciple of Bishop tJltan of 
I^Mferaccan m Bfeath (d 6$i) The first part of this memoir^ which 
brdbably compiled about 670 deals with the saints work m 
the second with hfe activity in Connaught Various additions 

there are still further additional 


notes The other biography vas written towards the end of the 
7th century by Muirchu Maccu Machtheni who dedicated his work 
to Bishop Aed of Siebte (d 700) (See edition by N J D White 
19 o) The first portion deals with Patrick s career down to his arrival 
in Ireland and contains an unvarnished statement of fact But when 
the story passes to Ireland Muirchu s narrative becomes full of the 
mythical element Muirchu influenced later biographies Bury has shown 
that both Tirechan and Mmichu drew from written matenai which 
existed in part at any rate in Irish Amon later lives we may 
mention the hymn Genair Patmicc commonly attributed to Fiacc 
which IS considered by the latest editors to have been originally 
composed about Soo Three anonymous Latin lives were published 
by Colgan in his Trias Thaumaturga (Louvain 1645) and there exists 
an nth century Irish life in three parts published by Whitley Stokes 
for the Rolls series (1887) A Latin translation of a different copy ot 
this work now lost was published by Colgan Lastly a life by an 
otherwise unknown Irish writer named Probus occurs m the Basel 
edition of Bede s works (1563) and vas reprinted by Colgan 

See J B Bury The Life of St Patnck and hts Place in History 
(London 1905) J H Todd St Patnck the Apostle of Ireland 
(Dublin 1S61) H Zimmer article Keltische Kirche in Realency 
klopadie fur protestmtische Theologie und Kirche (1901 trans by 
Miss Meyer The Celtic Church in Britain and Ireland London 
190 ) J Gwynn Liber Aidmachanus Whitley Stokes The Tripartite 
Life of St Patnck (London 1S87) N J D White The Wntings 
of St Patnck (critical edition) in Pro eedings of the Royal Irish 
Academy (1904) Liber Ardmachanus (docs relatin to St Patrick) 
edited by J Gwynn (1913) F R M Hitchcock St Patnck and his 
Gallic friends (1916) Muirchu The Wntings and Life of St Patnck 
ed N J D White (1920) (E C Q X ) 

PATRIOTIC SOCIETIES, organizations formed m many 
countnes for the purpose of commemorating historical events of 
the past preserving the records and sites of such events and 
m general fostering a spirit of patriotism and love of country 
Such societies are especially numerous and influential m the 
United States The oldest the Society of the Cincinnati (qv) 
dates back to the Revolutionary War but others of importance 
were not founded until the last quarter of the igih century The 
chief societies m the Umted States with the dates of their organi 
zation are the Society of Mayflower Descendants (1897) 
Colonial Dames of America (1890) Society of Colonial Wars 
(1893) Sons of the Revolution (18/6) Daughters of the Revolu 
tion (1S91) Sons of the American Revolution (1889) Daughters 
of the American Revolution (1890) and the Sons of Veterans 
(1879) The Daughters of the Confederacy (1894) and the Sons 
of (Confederate Veterans (1896) commemorate the spint and sac 
nffees of the Confederate cause in the Civil War Eligibility for 
membership in all the above is based upon the historical services 
of an ancestor The Grand Army of the Republic formed by the 
Union soldiers after the American Civil War long possessed a 
political as well as social importance A similar organization of 
the World War veterans of the United States is the American 
Legion (qv) There are also many local societies formed usually 
for the preservation of historical sites and one national body of 
importance known as the American Scenic and Historic Preserva 
tion Society 

See S A Phillips The Patnohe Societies of the Umted States (1914) 

PATRIZZI, FRANCESCO (FnANcisctrs Patkitius) 
(1529-1597) Italian philosopher and scientist was born at Clissa 
Dalmatia and died m Rome He gamed the patronage of the 
bishop of Cyprus who brought him to Venice He was appointed 
to the chair of philosophy at Ferrara and was later invited to 
Rome by Clement VIII In spite of his almost incessant contro 
versies with the Aristotelians he pubhsbed in 15 books a treatise 
on the New Geometry (1587) and works on history rhetoric and 
the art of war 

PATROCLES (c 312-261 bc) a Macedonian general and 
writer on geographical subjects who lived dunng the reigns of 
Seleucus I and Antiochus I When in command of the fleet of 
Seleucus (285) he undertook a voyage of exploration on the 
Caspian Sm to di&cover possible trade routes aud deaded that 
the Caspian was a gulf or inlet connecting with the Indian Ocean 
; See Strabo 11 68 74 xi 508, xv 689 <^D!od Sic xix 100 FlutarCh^ 
Demetnus 47 Phny Nat J3nt vt 21 Fhotim pod ^24 (on Mem 
' non) W W Tarn Patrocks and the Oxo Caspian Trade Ront©^^ in 
I Jommi of Helkmc StwMes vol xxu (1901) j 

[ PATROSir, a vord of which the various meaainp m Ifurof e» 
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languages are derived from that of the Lat patronus (See below 
P4TRON AKD CLIENT ) The earliest use of the word m English 
appears to have been in the special sense of the holder of an 
ad\ owson the right of presentation to a benefice From this mean 
mg IS deduced that of the person in whom lies the right of pre 
seating to pubhc offices privileges etc From the earliest Chnstian 
times the saints tool the place of the pagan tutelary deities (Dt 
tutelares) and were in this capacity called tutelares or patrom 
patron saints 

4 full list of saints with the objects of the pecuhar patronage 
of each is given m M E C Walcott s Sacred Archaeology (1868) 

PATRON AND CLIENT This relationship which existed 
at Rome as elsewhere in Latium from time immemorial had ceased 
long before the end of the republic to be of any great practical 
importance and its origin is thus obscure In any case m early 
Rome the hereditary bond between patron and client seems to 
have been not altogether unlike that which existed between a 
feudal lord and his man The client was bound to follow his 
patron to war and to contribute to such expenses as his ransom 
if he were captured and the dowries of his daughters He was 
also perhaps bound to work on his patron s land and it is probable 
that the institution of precanum (tenancy at will) originated m 
grants of land to clients which though legally revocable at any 
time were in fact hereditary The ethical element was always 
strong thus the patron was bound to protect his client and m 
particular to represent him or give him aid if he were involved 
in litigation though whether this means that the client was ongi 
nally incapable of appearing m a court of law himself is not clear 
Litigation between the two was forbidden and they might not 
give evidence against each other 

With the obsolescence of legal dientship m the later republic 
the word came to be used of those dependants whom a rich or 
influential man gathered round him and who attended him for 
instance at his morning levee This relationship often one of 
arrogance on the one side and servility on the other is graphically 
described by Martial 

Bibliography — Mommsen Die rojcnische Ciientel Rom 
Forsckungen I 355 (1864) Marquardt Przvatleben d Romer pp 
196-200 (Leipzig 18S3) P WiUens Le Drott public romam 4th ed 
p 26 (Louvam 1880) gives an account of earlier literature as does the 
full article by Premerstein in Pauly s Real Encyclopadie der c^assischen 
Altertumswissenschajt 7th half vol (Stuttgart 1900) sv Ckentes On 
the clientage of the early empire see espeaally L Fnedlander Sitten 
geschtchte Roms I 200-212 (Leipzig 1901) 

PATSj KONSTANTIN (1874- ) Estonian statesman 

was born in the Parner district He studied law at Dorpat and he 
became m 1901 editor of the Teataja (Newsheet) the first daily 
paper in the Estonian language This journal maintained radical 
principles and gave much prominence to economic questions Pats 
secured municipal administration for Estonia from the Russians 
being himself appointed assistant to the mayor of Reval During 
the revolution of 1905 when the Russian authorities gave "^ay 
to panic Pats was the real ruler of the town and succeeded m 
protectmg Reval from plunder and excess When the Russian 
punitive expeditions arrived he was sentenced to death by the 
military court but the sentence was later commuted by the courts 
to imprisonment for one year After the revolution of 1917 
Pats became head of the national administration and on the 
declaration of independence of Estonia on Feb 24 1918 he 
formed the first temporary Government For his resistance to the 
plans for the formation of a Baltic duchy he was imprisoned by 
the German Occupation authorities but on the collapse of Ger 
man rule he returned to the head of the temporary Government 
He fostered the steady growth of the Agrarian party Pats was 
prune minister in 1921-22 1923 i932*-33 and 1933-35 On Oct 
1933 became Acting President and head of the State 
PATTERSON JOSEPH MEDILL (1879- ) Amen 

can publisher and editor was bom in Chicago (III ) Jan 6 
1879 He graduated from JTale umversity in 1901 and joined 
the staff of the Chicago Trtbmte In th^ year 1914 he became 
associated with his cousin Robert Rutherf oifd McCormick (qv ) 
as CO editor ai|^ publisher of the Chicago Tnhrnm^ 'which under 
fheir direction rose to bo on^ of the most influential and sue 


cessfui papers in the Umted States He acted as war corre 
spondent in China 1900 and m Belgium and France 19 14-15 

His works include A Little Brother of the Rich (1908) Rebellion 
(1911) and Note Book of a Neutral (1915) 

PATTI, ADELINA JUANA MARIA (Baroness Ceder 
strom) (184J-1919) a famous singer was born at Madrid on 
Feb 1 9 1843 Her parents both of whom were operatic vocalists 
settled in Amenca where their daughter was taught singing by 
Mauiice Strakosch who married Amelia Patti an elder sister 
Gifted with a brilliant soprano voice Adelina Patti began her 
public career at the age ol seven m the concert halls of New York 
where m 1859 she also made her first appearance as Lucia m 
Lucta di Lammermoor On May 14 1861 she sang as Amina in La 
Sonnambula at Covent Garden and from this time her appear 
ances in London Pans and ail the other principal musical centres 
of the world constituted one long unbroken succession of tri 
umphs In 1868 she married Henn marquis de Caux a member 
of Napoleon III s household from whom she was divorced m 
1885 she then marned Nicolmi the tenor who died m 1898 and 
m 1899 Baron Cederstrom a Swede who was naturalized as an 
Englishman Madame Patti ceased to appear on the operatic stage 
m public after the 80s but at Craig y Nos her castle in Wales 
she built a theatre m which she loved to give private per 
formances Her actual last public appearance was made on behalf 
of the Red Cross on Oct 20 1914 when she was in her 72nd year 
Madame Patti died on Sept 27 1919 

PATTISONjMARK (1813-1884) English author and rector 
of Lincoln College Oxford was born on Oct 10 1813 He was 
educated privately and at Oriel college Oxford m 1839 he ob 
tamed a fellowship at Lincoln College Pattison was at this time 
a Puseyite and greatly under the influence of J H Newman for 
whom he worked helping m the translation of Thomas Aquinas s 
Catena Aurea and wnting in the British Cntic and Christian 
Remembrancer He was ordained priest m 1843 and was tutor of 
Lincoln College from 1843 to 1855 Pattison then travelled 
in Germany to investigate Continental systems of education and 
began the researches into the hves of Casaubon and Scahger 
which occupied the remainder of his life In 1861 he was elected 
rector of Lincoln but he never liked the routine of umversity busi 
ness He died at Harrogate on July 30 1884 His biography of 
Is(rac Casaubon appeared in 1875 His Sermons and Collected 
Essays edited by Henry Nettleslup were published posthumously 
(1889) as well as the Memoirs (1885) autobiography deeply 
tinged with melancholy 

PAU, a city of south western France chief town of the de 
partment of Basses Pyrenees 66m E S E of Bayonne on the 
southern railway to Toulouse Pop (1931) So 942 It stands on 
the edge of a plateau 130ft above the right bank of the Gave de 
Pau (a left hand affluent of the Adour) about 620ft above the 
sea A small stream the H6das flowing in a deep ravine and 
crossed by several bridges divides the city into two parts Pau is 
famous as a winter health resort 

Pau derives its name from the word pal in allusion to the stakes 
which were set up on the site chosen for the town It was founded 
probably in the early iith century by the viscounts of Beam 
and was the residence from 15x2 onwards of the kings of Navarre 
The 14th century castle is connected with the town by a bridge 
built under Louis XV On the left of the entrance is the donjon 
built by Gaston Phoebus On the north east is the 14th century 
Tour de Montauzet There is a fine collection of Gobelin and 
Flemish tapestnes m the castle A portion of the buildings of a 
Jesuit college founded m 1622 remains Pau is the seat of a court 
of appeal and a court of assizes and has a tnbunal of first instance 
a tribunal of commerce and a chamber of arts and manufactures 
In 1928 a new railway between France and Spam placed Pau in 
contact with Jaca m the Spanish province of Huesca 

PAUL, the Apostle of the Gentiles the first great Chns 
tian missionary and theologian He holds a place in Chnstianity 
second only to that of the Founder Himself Bom and bred a 
strict Jew he came to distingm& clearly between Judaism and 
the Gospel of Chnst and to present Christianity as tbe utd 
, vershl rehgion for man man not merely % sect of Judaism 
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With proselytes of its own This and nothing less was the issue 
involved m the problem of Christianity and the Jewish Law and 
it was Paul who settled it once and for ail 

The primitive apostles m the main continued their Masters 
own practical attitude to the Law as though the Cross here made 
no difference and without seeing far into principles But with 
Paul it was otherwise For him the issue was defined by the Cross 
It was Pharisaism or Jesus and that as he saw it meant 
virtually Law or Love as the ultimate revelation of God As Saul 
the Pharisee he had taken the Mosaic Law m the strict sense 
one demanding perfect inner and outer obedience and he had 
relied on it utterly for the righteousness it was held able to confer ' 
Hence when it gave way beneath him as means of salvation — 
nay plunged him ever deeper m the Slough of Despond by 
bringing home his inability to be righteous by doing righteousness 
— he was dri\ en to a revolutionary attitude to the Law as method 
of justification Through (the) Law he died unto (the) Law 
that he might live unto God (Gal 11 19) By this experience 
not only Pharisaic Judaism but the legal principle in religion alto 
gether was turned upside down within his own soul and of 
this fact his teaching and career as an apostle were the outcome 

But Paul had m him other elements besides the Jewish though 
these lay latent till after his conversion As a native of Tarsus 
he had points of contact with Greek culture and sentiment As 
a Roman citizen likewise conscious of membership m a world 
wide s>stem of law and order he could realize the idea of a 
universal religious franchise with a law and order of its own 
Both these factors m his training contributed to the moulding 
of Paul the missionary statesman In his mind the conception 
of the Church as something as catholic as the Roman empire 
first took shape and through his wonderful labours the founda 
tions of its actual realization were firmly laid 

PAUL S LIFE 

Early Life — Saul who is also Paul was a Hebrew of He 
brews born i e of strict Jewish origin (Phil 111 5) Yet as 
his double name suggests he was reared amid the Dispersion 
at Tarsus m Cilicia the son of a Roman citizen (Acts xxii 28) 
Paulus was not an uncommon name in Syria and eastern Asia 
Minor and was a natural one for a Roman citizen Ramsay de 
velops this point suggestively {Pauline and Other Studies p 65) 
If we could think of him sometimes as Gaius Julius Paulus — ^to 
give him a possible and even not improbable name — ^how com 
pietely would our view of him be transformed Much of what 
has been written about him (as a narrow one sided Jew) would 
never have been written if Luke had mentioned his full name 
Nor would it have been written if the influences due to his Tarsian 
Citizenship (xxi 39) had been kept in mmd Tarsus was peculiarly 
successful m producing an amalgamated society m which the 
Oriental and Occidental spirit in unison attained m some degree 
to a higher plane of thought and action (id The Cities of St 
Paul 89) Accordingly Pauls letters bear traces of Hellenic 
culture up to the level of a man of hberal education Whether 
he went beyond this to a first hand study of philosophy particu 
larly of the Stoic type for which Tarsus as a university was 
famous IS open to question The mam difficulty in deciding on 
this as on other points of contact between Paul and Hellemsm 
IS the fact that he certainly got many of his Greek ideas through 
the medium of Judaeo Greek or Hellenistic literature 

By a careful study of his letters we can form some idea 
of the element m Pauls early hfe due to Jewish birth (Phil 
111 4-7) Upon the advantage of the Jew as entrusted with 
the oracles of God (Rom m i seq ) he dwells in Rom 11 17 
{seq ) in a way suggesting his own youthful attitude to the name 
of a Jew ^ Something depends on the age at which the young 
Saul passed from Tarsus to Jerusalem and the school of Gama 
hel the transition would not much affect the legal element m 
his religious life and outlook Nor was personal acceptance with 
God the sole prize that floated before his soul The end of ends 
was a righteous nation deserving the fulfilment of the divme 
promises But this too could come only by obedience to the Law 
Ihua all that the young, Phansee cared for most hung upon 


the Law of his fathers 

Outwardly he attained the goal of legal blamelessness as few 
attained it and for a time he may have felt a measure of self 
satisfaction But if so a day came when the inner meaning of the 
Law as extending to the sphere of desire and motive came home 
to him m stern power and his peace fled (Rom vii 9) For 
sin in his inner real Me was unsubdued nay it seemed to grow 
ever stronger standing out more clearly and defiantly as insight 
into the moral hfe grew To the Law he had been taught to look 
for righteousness In his experience it proved but the means 
to knowled e of sm without a corresponding impulse towards 
obedience Not only did it make him realize the latent possibih 
ties of evil desire ( the evil heart Yetzer hara) it also made 
him aware of a subtler evil the reaction of self will against the 
demands of the Law While one impulse was m harmony with 
the will of God the other was in sympathy with the law of 
sm Could the Law achieve the separation making the whole 
person die to the flesh and so escape its sway? No answered 
Saul s expenence the Law rather adds power to sm as egoism 
(i Cor XV 56 Rom vii ii 13) Whence then is deliverance 
to come^ It can only come with the Messianic age and through 
Messiah Then the Law would reign inwardly as outwardly 
being written on the heart as promised m prophecy 

So may we conceive Sauls position though not with full con 
sciousness before contact with Christianity How then would the 
message Jesus is the Messiah strike such a man> It would 
seem a blasphemous caricature of things most sacred If the sim 
pie message of the first witnesses that One whose life and preach 
mg were largely out of harmony with the Law as Saul under 
stood it had in fact been raised from the dead by Israel s God 
and so vindicated — to the condemnation of that generation of 
God s people — ^if this seemed to Saul mere madness what was he 
to say to Stephen s views as to the Law and the people of Law 
both past and present (see Stephen)^ Stephen could not be 
nght Perish the thought ^ Pensh too all those who upheld the 
crucified Nazarene the accursed of the Law^ For His death 
could mean but one of two things Either He was as hung on 
a tree accursed of God or — awful alternative yet inevitable 
to Saul s logical mind — the Law relative to which He was accursed 
was itself set aside Saul turned from the suggestion as too shock 
mg to his pride alike m his people and m its divine Law for him 
seriously to consider its alleged credentials — the Resurrection 
and the supernatural power and goodness of Him whose claims 
it was held to confirm Why stay to weigh the evidence of 
Galilean common folk (Am ha aretz) when over against it stood 
immemonai prescription and the deliberate judgment of the 
custodians of the Law as to this man as a deceiver ? The logic 
of the movement had declared itself through the mouth of 
Stephen and now weak toleration must be abandoned 

Saul the Persecutor — So Saul was driven to persecute Yet 
the goading of unsatisfied intuition did not cease We may even 
suspect that Stephen s philosophy of Israel s history had made an 
impression on his confidence in his nation s religious authorities 
If mistaken before why not again? This granted possible all 
turned on the evidence as to the Resurrection of the crucified 
Prophet of Nazareth The joyous mien of His followers even 
when confronted with death seemed to betoken a good con 
science before God Yet Saul felt the status of the Law to be 
too grave an issue to depend on the probabilities of human 
testimony So he plunged on m devotion to what still seemed 
the cause of God against impugners of His Torah but not with 
out his own doubts He was m fact finding it hard to kick 
against the goad (Acts xxvi 14) plied m his deeper conscious 
ness as he followed his inherited beliefs Still he was in the mam 
honest (i Tim i 13) and his hindrances were exceptional 
Direct personal expenence on the point on which ail hinged the 
alleged divine vindication of Jesus as Messiah elect following on 
the legal condemnation hy the national authorities was needful 
to open up a clear exit from his religious impasse 

The Vision at Damascus — ^It was at this critical point 
that as he neared Damascus on a mission of pe^ecution^ there 
was granted hira~as he believed ever after in the face of all 



PAtJL 


387 


challenge — a \ision of Jesus m risen and glorified humanity as 
objective as those to the orie^mai witnesses with which in i Cor 
XV he classes it 

As to the sense m which this vision so momentous m its issues 1 
may be regarded as objective the following points deserve | 
notice On the one hand it is generally agreed (i) that Paul ! 
distinguished this appearance of the risen Jesus from his other 
visions and revelations of the Lord such as he refers to m 
2 Cor XU I sqq and classed it with those to the Twelve and 
others which first created the behef that Jesus had been raised 
from the dead (2) that this behef included for Paul a trans 
formed or spintuahzed body his vision of which seems to colour 
his conception of the resurrection body generally (Phil ui 21) 
though he had certain traditional notions to start with cf 2 Cor 
v I sqq On the other hand analogies furnished by rehgious 
psychology (eg the case of the Sadhu Sundar Singh) mclud 
mg a sudden vision amid light and the hearing of a voice as ac 
compamments of a rehgious crisis affect our abibty to take Saul s 
consciousness in the matter as a simple transcript of objective 
facts But beyond this physical concomitant of his vision we 
cannot go historically After all the mam point for Paul s devei 
opment — as well as the basis of all theories of the vision — ^is the 
degree of discontinuity between his thought before and after the ; 
event On this Paul is clear and emphatic though the beanng of 
the modern discovery of the unconscious mental processes upon j 
the fact must be left open | 

Whatever was the nature of the vision its spintual content i 
determined the course of his life Jesus was m spite of all God s 
Messiah His Righteous One the type of true righteousness in j 
man through spiritual union with Whom hke righteousness was 
to be attained if at all In a flash Saul s personal problem as to 
acceptance with God and victory over sm was changed It be 
came simply a question how spintual union with this Messiah was 
to come about He had vanquished and condemned sm m the 
flesh by His perfect obedience (Rom vm 3 v 19) of which the 
Cross was now seen to be the crowning act As for the Law as 
means of justification it was superseded by the very fact that 
Messiah had realized His righteousness on another pnnciple 
altogether than that of works of the Law and had in fact been 
crucified by its action Thus He had died to it as a dtspensahonal 
principle This meant that those united to Him by faith were 
themselves sharers m His death to the Law as master and judge 
and so were quit of its claims m that new moral world into which 
they were raised as sharers also in His Resurrection (Rom vi 1 - 
vii 6) Henceforth they lived unto God m and through Messiah 
by the self same Spirit by which He had hved the sinless life 
(vm 9) Here we have at once Paul s mysticism and his distmc 
tive gospel m germ 

The New Theory of the Law- — ^The old regime had dissolved 
His first act was to make explicit through confession and baptism 
his submission and adhesion to Jesus as Messiah mphcit in his 
cry from the ground What shall I do Lord? Thereby he 
formally washed away his sms (Acts xxii 16) Then he began 
boldly to proclaim in the synagogues of Damascus that Jesus 
whose followers he had come to root out was verily the Messianic 
Son of God (ix 20 cf Matt xvi 16) Yet ere long he felt the 
need for quiet in which to think out his new position He with 
drew to some spot in the region south of Damascus then vaguely 
called Arabia (Gal 1 17) Chief among the problems pressmg 
for reinterpretation m the hght of his recent experience was the 
place of the Law m God s counsels While the Law could warn 
and even restrain the sinner from overt sms it could not redeem 
or save him from the love of sm In a word it could not give 
hfe (Gai 111 21) Hence its direct remedial action was quite 
secondary Its pnmary effect and therefore divme purpose was 
to dnve men humbly to seek something more Gods grace It 
shut up all unto (realized) disobedience that God might have 
mercy upon all (Rom Gal m 22) Thus the place of 

the Law in God s counsels was episodic The radical egoism of 
the natural man could be transcended and seif glorying excluded 
not by the Law with its law (pnnciple) of works but by the 
law of faith (Rom ui 27X In fine the function of the Law 


was secondary preparatory temporary Its reign closed when 
its work m shutting up men to faith in and through Christ — ^the 
perfect form of faith — ^was accomplished Its day was over 
when Jesus accepted crucifixion at its hands and so passed on 
to inau urate a new Covenant marked by a final relation be 
t'v^een man and God the filial the Spirit of which was already 
in the hearts of Christian behevers (Gal 111 2^-’iv 7) Thus the 
Cross of Jesus satisfied the claims of Law as a dispensation or 
divmely sanctioned method which had to be honoured even in 
the act of being transcended that God might be just (t e dis 
pensationally consistent) while justifying the believer in Jesus 
on a fresh basis (Rom m 26) Such a view did but estabhsh 
the Law (v 31) withm its own sphere while pointing beyond it 
to one m which its aim real obedience found fulfilment 

Here lay the revolutionary element in Pauls thought m rela 
tion to Judaism Historically it saved Chnstiamty from being 
a mere Jewish sect But as it was conditioned by recoil from an 
overdriven use of the Law in the circles m which Saul was trained 
so It was at times one sided m its emphasis on the pathological 
workings of the Law upon human nature in virtue of sinful 
egoism Still Saul secured mankind for ever against bondage to 
religious legalism In him as F W Myers put it 

Desperate tides of the whole worlds anguish 

Poured through the channels of a single heart 

He first detected the specific virus generated by Law in the 
natural man and discovered the antidote in Christ Nor had he 
the Jewish Torah exclusively in view He deals with it rather as 
the classic type of law in rehgion Nitimur m vetitum cupi 
musque negata This is too often overlooked by Jewish critics 
Paul felt reverence for the Torah in what he took to be its proper 
place as secondary to faith and subordinate to Christ In short 
Paul set forth the pnnciple of inspiration to God likeness by a 
personal ideal m place of obedience to an impersonal Law as 
condition of salvation 

Christology — Sauls conversion left Jesus the Christ as 
central to his new world as the Law had been to his old An 
mspinng personality superseded a static code of precepts All 
was summed up m Christ and Him crucified This was to him 
the essence of Christianity as distinct from Judaism As to the 
Jew hfe was lived under the law or in it as native element so to 
the Chnstian life was m Christ as element and law of being 
Christ simply replaced the Law as form and medium of relations 
between God and man In this Paul went far beyond the older 
apostles whose simpler attitude to the Law had never suggested 
the problem of its dispensational relation to Messiah though in 
fact they rehed on Messiah alone for acceptance with God The 
logic of this as Paul later urged it on Peter at Antioch (Gal 11 
15 ^QQ ) they did not yet perceive But the contrast goes far 
ther The very form m which Jesus was known to Saul by per 
sonal experience namely as a spiritual being — ^in a body already 
glonfied in virtue of a regnant spirit of holiness (Rom 1 4) — 
determined all his thought about Him To this even Jesus s earthly 
hfe real as it was was subordinate The extent of Paul s knowl 
edge of the historical Jesus has been much debated Besides his 
express appeals to Davidic birth the institution of the Supper 
the Death and Resurrection and to precepts of the Lord 
(i Cor vu 10 IX 14 cf Rom xii 14) he shows a marked in 
sight into the character of Jesus as it is described m the Gospels 
(see 2 Cor x i cf Phil ii 5-8) Still his attitude to Jesus was 
fixed by his own experience The varied theoretic expressions in 
his writings of Christ s relations to God to mankind and even 
to the universe were to him but corollaries of this 

The most persistent element m his conception of Christ s per 
son started from his own experience though it mcluded the specu 
lative postulate of pre existence in terms of some current Mes 
siamc form of thought That is Paul s new Chnstology expressed 
his peculiar sense of the all mclusive significance of Christ in his 
own experience So too most of his distinctive thoughts on 
religion sometimes called Paulmism (see p 393) were both 
experimental in origm and capable of statement in terms of his 
I Christ To him the Death and Resuiyection^of Chnst were not 
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isolated facts nor yet abstractions but liad being within his own 
experience so that here and not in an> second hand facts touch 
mg Chnst s earthly career la> the leal spiritually verified basis 
of ihe whole Christian life 

His Early Apostolate — It is unhl ely that Saul began straight 
way to preach all the ideas prominent in his epistles which belong 
only to about 10 years at the end of a ministry of some 30 Even 
his special mission to the Gentiles dawned on him only gradually 
No doubt as he looked back he felt that the final purpose of God 
in revealing His Son in him had been that he might preach 
Him amon the Gentiles But this does not prove that he saw 
it all at once as involved in the heavenly vision He was in 
tensely Jewish m feeling to the Jew first was his maxim all 
along Only bitter expe lence convinced him (Rom ix i sqq 
X I sqq ) that the Jews as a people would continue to spurn their 
birthright in Gods Messiah — ^until the Gentiles had come m 

Saul began his preaching m the synagogues of Damascus espe 
cially we may suppose after his return from Arabia (Acts ix 22 
Gal 1 17) Then came his first \isit to Jerusalem since conver 
Sion m the third year from that event for the purpose of making 
the personal acquaintance of Peter (Gal 1 18) presumably to 
hear first hand about Jesus s earthly mimstry and teaching as 
well as to make the leading apostle direc ly acquainted with his 
conversion and its fruits Barnabas helped to dispel the suspicion 
with which the arch persecutor was at first regarded Such preach 
mg as Saul did m Jerusalem was to the Hellenists e g his Ciiician 
compatriots (ix 9 cf vi 9) But he had to leave suddenly 
apparently after a vision m the Temple which brouo’ht him fresh 
light as to the scope of his future ministry During the 10 or ii 
years at least in the regions of Syria and Cihcia which ensued 
it was still pnmanly to the Jews that he preached for the news 
of him which reached the churches of Judaea from time to 
time was such that they kept glorifying God m him (Gal 1 21- 
23)— as they would not have done had he addressed himself 
largely to Gentiles His preaching that is was mostly to the Syna 
gogue and its adherents of non Jewish origin whether cncumcised 
01 not Of Saul s history however during these obscure years we 
gam only rare glimpses (cf 2 Cor xi 24) the first and most im 
portant being m connection with the foundation at Antioch of a 
mixed Church of Jews and Gentiles Whatever may have been the 
first beginnings of this new departure the situation soon caused 
Barnabas who had been sent from Jerusalem to supeivise the 
work begun by Hellenist preachers to seek Saul s co operation 
and for a whole year the two worked m Antioch and instructed 
the numerous converts— including not a few uncircumcised Gen 
tiles It IS not clear for how long Antioch remained Saul s head 
quarters But we may imagine him evangelizing also m the region 
between Antioch and Tarsus (Gal 1 21 cf Acts xv 3 41) 
About this time he seems to have attained quite a fresh sense of 
the degree to which Gentiles were destined to form part of that 
Israel of God which was being gathered through faith m Jesus 
as the Christ Writing later about a n 56 he speaks of having had 
an overpowering revelation some 13 years previously (te about 
42^43) the very period now m question He says nothing as to 
Its theme but it can hardly have been unconnected with his cen 
tral preoccupation the scope of the Church as set forth later 
in Eph II II 111 13 

Second Visit to letttsaletti — Fresh revelation would lead to 
more definite efforts to win Gentiles as such and this again to 
his second visit to Jerusalem some ii (or 13 Gal 11 i) years 
after the former one He would now feel the need of a clear 
understanding with Jerusalem touching his gospel ^lest perchance 
he should run m vain or have already so run (11 2) Saul was 
not tl]ie man to wait for a foreseen evil to develop So m accord 
?incc With a revelation ^ as he Says he with Barnabas sought pn 
vate conference with the leaders m Jerusalem to lay before them 
Ms gOsfel (u 2) The date would be c 43-45 His aim was to 
eonfor solely with leaders (contrast Acts xv 4 12) like James 
tel Cephas and John^ the ^^pillars ^ of the Jerusalem community 
'l&t efcrtte pOxsoife who showed such a spmt as to make Mm 
^ pseudo brethren ^ managed to be p!i;'eaent and 
liiie erf Tittls a Greek whte Saril had 


taken with him In this demand he saw a blow at the heart of 
his gospel for Gentiles and would not give way The pillars 
themselves too recognized Saul and Barnabas as entrusted with 
a soecific Gentile mission parallel with their own to Jews Only 
as pledge that the two should not diverge but remain sister 
branches of Messiah s Ecclesia until He should return and remove 
all anomahes they asked that the Gentile missionaries should 
remember the poor — ^whether generally or those of the Mother 
Church Here was a proviso which Saul was as eager as they 
could be to get carried out and this he was able to prove ere 
long in the special form of relief to the poor in Judaea which he 
and Barnabas fitly administered m person (Acts xi 30 xii 5) 
This relief visit took place about 45-^4^ 

First Journey — Having now reached an understanding 
with the pillars m Jerusalem Saul felt anxious to break fresh 
ground and probably broached the subject to the leaders at 
Antioch As they waited on God for guidance the Spirit directed 
that Barnabas and Saul be set apart for such an enterprise and 
this was done in solemn form (xiii i-^) Naturallv Barnabas 
thought of his native Cyprus and thither they sailed about spring 
AD 46 or 47 with Mark (qv) as their assistant Their work 
lay at first in synagogues But at Paphos an event occurred to 
which special notice is given as marking the beginning of a new 
prominence of Paul in the conduct of the mission (cf Paul and 
his company ) Further on leaving Cyprus the mission entered 
the re ion where Paul not Barnabas was most at home At Perga 
in Pamphylia a fresh decision was reached as to the route now 
to be taken and this led to Marks withdrawing (see Mask) 

Perhaps m the late summer or autumn of ad 46 or 47 Paul 
arrived in Pisidian Antioch Its population included the native 
Anatohan the Greek and the Jewish elements so frequently 
found together in Asia Minor since the days of the Seieucid kings 
of the Hellenistic penod The Anatolian ground stock had marked 
afiBimty with the Semitic peoples though it was Hellemzed in 
speech and education Hence the enthusiasm with which Paul s 
gospel was received (xm 44 sqq Gal iv 14 seq ) Here and 
now he uttered the memorable protest against Jewish un 
belief It was necessary that the word of God should first be 
spoken to you seeing ye thrust it from you and judge yourselves 
unworthy of eternal life lo we turn to the Gentiles (xiii 46) 
This had at first for Paul only a local meaning as he continued to 
begin in each city with the synagogue But the emphasis laid on 
the incident in Acts shows that to one looking back it meant much 
since henceforth Paul s work was to lie mainly among Gentiles 

Paul s experiences were much the same at Icomum Then at 
Lystra in the Lycaoman regw of the province occurred the heal 
mg of a lame man at the word of Paul (cf Rom zv 9) The 
story told m a few graphic touches sets before us Paul as the 
tactful missionary meeting the needs of a simple folk with an 
elementary natural theology At Derbe the frontier city of 
Galatia to the south east Paul was within easy reach of Tarsus 
his old home But the needs of Ms young converts drew Mm back 
to face fresh dangers in Lystra Icomum and Antioch m order to 
encourage the disciples To give them the support of responsi 
ble oversight the apostles appointed for them eiders in each 
church probably on the model of the synagogue for Paul had a 
due sense of the corporate life of each local brotherhood and of 
the value of recognized leaders and pastors Then they returned 
to Antioch and reported to a church meeting * all that God had 
done with them and how he had opened a door of faith unto the 
Gentiles So ended Paul s first missionary journey known to us 
in detail the very first wherein Ms vocation as apostle of the 
Gentiles took marked effect 

It was at this point perhaps that Paul 3 courage in defence of 
vital principle was called into action owing to a visit of Peter to 
Antioch Peter had fallen m with the custom at Antioch whereby 
Jewish and Gentile Christians ate together* But this was more 
than was understood even by James ti be involved in the Mhaace 
of the two missions It was one thing not to force Judaism m 
Gantde Christians it was another to sanction table feEowsMp 
between Gentile and Jewish C|iristians as full kethrw IM 
Peter said Jtoes thror# hm fwen# remember Ju^feean feetogs 
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as well Was it not wrong to break with the sentiment of the 
Mother Church m Judaea ior the comfort of Gentile brethren on 
the spot whom they had but recently regarded as unclean ? The 
plea swept not onl> Peter and the local Jewish Christians off their 
feet but even Barnabas also 

But Paul saw that by their very reliance on Christ rather than 
the Law for justification Jewish Christians had in principle set 
aside the Law as the means of righteousness that they had vir 
tually come down from their prerogati\ e standing on the Law and 
classed themseKes with sinners of the Gentiles and finally that 
the\ had been led into this by Jesus the Messiah Himself If that 
attitude were sinful then was Christ the minister of sin If 
righteousness depend after all on the Law then why did Christ 
dier This penetrating analysis (Gal ii 14-21) of the implications 
of Christian faith was unanswerable as regards any legal ob 
servance as condition of justification Thus Evangelic pnnciple 
told against the expediency alleged on the Jewish side while as 
for expediency in relation to the Gentile it was a matter not 
only of Antioch and the Jews and Gentiles there involved but 
also of the whole Roman world and the relative numbers of poten 
tial converts from either class m it 
The New Issue Raised — So far Gentile behe\ers had been a 
mere minority not essentially affecting the Jewish character and 
atmosphere of the Messianic Church (Ecclesta) any more 
than proselytes were thought to affect Judaism But m Antioch 
and in Galatia uncircumcised Gentiles formed a large part if not 
the majonty of the heirs to Messianic salvation Now that the 
logic of facts was unfolding so as to jeopardize the Law m toto it 
could not but appear to many Jewish Christians time boldly to 
deny the reahty of any Gentile s portion in Messianic salvation 
apart from circumcision (as binding to observance of the Law) So 
argued those with Pharisaic antecedents who invaded the head 
quarters of the hberal mission at Antioch Paul and Barnabas took 
up the gage and as the Judaizers no doubt claimed that they had 
the Judaean Church at their back the local church felt that the 
issue would have to be decided m Jerusalem itself So they sent 
up Paul and Barnabas and certain others of their number (Acts 
XV 2 contrast Gal 11 i seq ) to confer with the apostles and 
elders there The fact that Paul consented to go at all to the 
seeming prejudice of his own divine commission is best explained 
by his prior understanding with the pillars of the Judaean 
Church itself (Gal n i-io) His object was twofold to secure 
in the centre of Judaeo Christianity that pubhc vindication of 
Gentile freedom from the yoke of the Law on which he felt he 
could count and to save the Church from outward schism 
On the mam issue there could be no compromise It was con 
ceded largely through the influence of Peter and James that the 
good pleasure of the Holy Spirit (xv 28a) in possessing Gentile 
hearts settled the question But as to the need of considering age 
long Jewish sentiment on points where divergent practice would 
tend to prevent Jewish Christians from recognizing Gentile be 
lievers as brethren as well as place a needless stumbling block 
between Jews and a Messianic society in which unlimited un 
cleanness was tolerated — on this compromise was possible The 
compromise was proposed by James (xv 20 seq ) and accepted 
by Paul Indeed he had less to sacrifice than the other side m 
the concordat For in the case of Gentile proselytes to Messiamc 
Judaism the ritual Law was to be waived and a mtmmum of 
prosel3d:e rules indispensable (xv 2S) to a type of piety essen 
tially common to all m Christ taken as sufficient Of the 
abstinences in question only that touching blood (in its two 
forms) was really a ntual matter The other two were deduc 
tions from fundamental Chnstian ideas 
The above 1$ the simplest reading of the case especially if the 
question of table fellowship (m Gal 21 ix seq) had preceded 
Some scholars dispute that Paul could have been a party to such 
a concordat at all Others mamtam that the reference to things 
strangled is an interpolate not shared by the early Western 
text and that blood meant originally homiade Hence the rules 
had no reference to food apart from constructive idolatry Tim 
theori? does mt remove the contradiction with Gai n 10^ and 
seems textually improbable ^ i 
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At no point in his career does Paul s greatness appear more than 
now m his relations with Judaeo Christianity Equally abo\e the 
doctnmtre temper and that of mere opportunism he acted as a 
true missionary statesman with his eye both on the larger future 
and the limiting present As he himself obeyed the principle of 
concern for others good by conforming his own piactice to cer 
tarn Jewish forms of piety (i Cor ix 19 seq 2) so he was 
ready to enjoin on Gentiles abstinence from blood simply as a 
thing abhoirent to Jewish sentiment His was the spirit of a 
strong man who can afford and loves to be generous for the 
greater good of all This is the key to his conduct all along to 
keep m touch with Jerusalem including repeated visits m order 
to remo\e prejudice against him due to rumours 

Pauls Second Great Mission Tour — ^Not long after this 
concordat Paul proposed to Barnabas a visitation of the churches 
they had jointly founded But Barnabas made the reinstatement 
of John Mark as their helper a condition of so doing To this 
Paul demurred on the ground that he could not be relied upon in 
all emergencies Each went to his own sphere of work Barnabas 
to Cyprus and Paul towards Asia Minor and we never again read 
of them as together tnough Paul later refers to his old colleague 
in kindly terms (i Cor ix 6 and Col iv xo) He found a col 
league in Silas (Silvanus) a leading man in the Jerusalem 
Church but like himself a Roman citizen (Acts xvi 37 39) 
and started with the goodwill of the Antiochene Churrh probably 
in summer ad 50 His way lay through churches of his own 
foundation m one of which he found a helper to replace Mark 
Timothy of Lystra who was to be as a son to him up to the 
very end Confident in the concihatory spirit of both sides m 
the concordat and anxious to show how ready he was to consider 
Jewish feehng where Gentile freedom was not involved he cir 
cumcised this young semi Jew before taking him as his associate 
into regions where work would still he largely among Jews 

But the secondary issues of this visit were among the 
bitterest in Pauls life owing to the unscrupulous action of 
Judaizers who m his absence began a subtle propaganda amongst 
ins converts m this region Had not Paul himself confessed 
the value of circumcision (v ii) m the case of Timothy the 
son of a Gentile father? As for his earlier policy it must have 
been due simply to a wish to humour his converts prejudices 
(1 10) to begin with At any rate the gospel they now brought 
was the authentic Apostolic Gospel and if Paul s did differ from 
it so much the worse for his gospel since it could in no case 
claim to be othei than derived from theirs (1 1-9 ii seq ) How 
plausible must such a plea have seemed to inexperienced Gentile 
converts bewitching their minds away from the central facts 
Christ crucified and the free gift of the Spirit through faith in 
Him But how disingenuous as regards Pauls real position^ Can 
we wonder at the indignation of his reply and that he was goaded 
on to pass a counter judgment upon their motives too sweepmgly 
severe (vi 1 2 seq ) ^ In any case the gross abuse by the Judaizers 
of Pauls promulgation of the abstinences m Galatia fully 
explains his contrary practice elsewhere 

European Mission — ^Paul left his Galatian converts about 
autumn a d 50 for the adjacent province Asia But not even 
yet was he to preach there being diverted by something m which 
he saw the dmne hand and when later he tned to enter Bithynia 
he was again turned aside by the spirit of Jesus His course 
seemed open only westwards to the coast which was reached at 
Troas a chief port of transit from Asia to Macedoma It was a 
new departure to which Paul there found himself summoned 
I when in a night vision a certain Macedonian’ stood as if entreat 
ing him Come over into Macedoma and help us Here was 
the positive guidance to which two negative divine interventions 
I had been leading up Paul hesitated not a moment though the 
I idea was bolder than that of his own frustrated plan Straight 
way, m the words of Luke we sought to go forth into Mace 
doma concluding that God had called us to preach the Gospel 
unto them’ The mission began at Phikppi a Roman QokmoL 
®re the Jewish settl^ent m which as usual Paul sor^t 
to gam a footing was a smaH one consisting m the mnw of 
' womm— who enjoyed ffiuch freedom % society But 
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the normal extension of his work was cut short by an incident 
characteristic both of the age and of the way m which the for 
tunes of the Gospel were atfected by the vested interests around 
it The storv of Pauls imprisonment again illustrates his quiet 
mastery of any situation Next came Thessaiomca the real cap 
ital of the province {see Thessalonians) 

But Jewish jealousy was soon aroused particularly by the loss 
of their converts and in alliance with the rabble of the market 
place It was able once more to cut short the preachers work 
The charge made had a senous ring since it involved not only 
danger to pubhc order but treason against the emperor and the 
imperial cult (laesa ma^estas) On the other hand Paul himself 
m alluding ( Thess 11 3--12) to both emperor and empire (6 
seq ) as the force at present restraining the mystery of lawless 
ness (avoixca) seems to see the beginnings of the apostasy 
of God s own people the Jewish nation — as once before under 
\iitiOchus Epiphanes the prototype of the man of lawlessness 
seated m the temple of God — in so unhallowed an alliance as 
that which existed at Thessaiomca between Judaism and pagan 
ism For the former was using the very Messianic idea itself to 
stir up the latter against the followers of Jesus (Acts xvii 7) 
Paul withdrew to Beroea m Thessaly and then by sea to Athens 
At Athens he soon drifted after the manner of the place 
into informal debate with casual listeners in the Market place 
(Agora) The scope of his doctrine the secret of right living 
was such as to attract the notice of the Epicureans and Stoics 
But its actual content seemed to them a strange farrago of 
Greek phrases and outlandish talk about a certain Jesus and 
some power associated with him styled the Resurrection and 
Paul s attempt to lead up to his gospel by the natural theology of 
monotheism missed its mark The real effect of the episode was 
upon Paul himself and his future methods among typical Greeks 
Paul soon moved on to Corinth where he was to win success 
and find material for such experiences both when present and 
absent as developed the whole range of his powers of heart and 
mind (see Corinthians Epistles to the) Corinth was more 
typical of the Graeco Roman world than any other city visited 
by Paul No wonder that Paul s first feeling was one of utter ’ 
impotence It was m weakness and m fear and in much trem 
blmg that he began a most fruitful ministry of a year and a 
half His guiding principle was to trust solely to the moral majesty 
of the gospel of the Cross declared m all simplicity as to its 
form (i Cor 11 i sqq ) not heeding its first impression upon the 
Jew of intolerable humiliation and on the Greek of utter folly 
(1 18 sqq ) Before his great work began Paul gamed two fresh 
fellow workers whose share in parts at least of his later ministry 
was very great Aqmla a Jew of Pontus and his talented wife 
Priscilla Probably they were already Christians and as they 
too were tent makers Paul shared their home and their work 
Ere long there came the usual breach with the synagogue The 
definite turning to the Gentiles met with much success and Paul 
was encouraged by a night vision to continue m Corinth for more 
than a year longer It was during his first winter at Corinth 
AD 51-52 that Paul wrote his earliest extant missionary let 
ters' — ^to the Thessalonians (and perhaps Galatians) He wrote 
not as a theologian but as the prince of missionaries His gospel 
was always in essence the same but the form and perspective of 
its presentation varied with the training mental and moral of his 
hearers or converts It was no abstract rigid system This warns 
us against hasty inferences from silence and so limits our attempt 
to trace {progress in his theology It bears also on our estimate 
of him as a man and an apostle asking from men only such faith 
as could be real to them at the time The special perspective of 
his first two epistles 15 affected by the brevity of his stay at 
Thessaiomca and the seventy of persecution there Owing to the 
latter fact the early return (Parousia) of Chnst as a vindication 
of their cause so near as reasonably to influence conduct (i Thess 
iv ii) had naturally been prominent in his teaching among them 
Further the moral fruits of the new life m the Spmt are here 
enjoined m a very direct manner (iv 1-8) * 

Patti m Ethical Teacher— What was distinctive of Pauls 
CMncal teaching the intimate way in which he like his Master 


infused precepts with the spirit in which and by which they were 
to be reahzed as varied aspects of the ideal of love to God and 
man He was supremely concerned with the dynamic of conduct 
as to which his own experience made him the most inspinng of 
teachers and the greatest interpreter of the mind of Chnst The 
master motixe on which he rehed for all was the imitation of 
Chnst in a peculiarly inward sense To the believer Chnst was 
no mere external example but was already within him as the 
principle of his own new moral being m virtue of indwelling 
holy Spmt the Spmt of Christ Christian righteousness was 
inspired virtue Here lay the new power so characteristic of 
the Gospel (Rom 1 16) a motive adequate to the enhanced 
moral ideal m Christ The wonder of it was that this power 
annulled the moral past giving the once vicious an equal free 
dom with the virtuous To this sovereign emancipating in 
fluence of Gods holy Spirit antagonizing the flesh and all 
its works Paul confidently entrusted his converts for sanctifica 
tion or progressive transformation (Gal m 3 v 16 sqq ) into 
the image of Chnst the full actuality of the type already latent 
in Christian faith Such teaching is implicit m the Thessaloman 
letters but it is explicit in the Epistle to the Galatians But how 
would it be taken by raw Gentiles say m Connth untutored to 
seif denial in things whether of sense or spirit^ That their egoism 
often perverted Pauls hbertanamsm into an apology for liber 
tmism m keeping with current habits as well as for selfish mdivid 
uaiism in the use of intellect or even gifts of the Spmt may 
be gathered from his letters to Connth What here concerns us 
however is the splendidly positive way m which Paul met such 
abuses not by falling back upon legalism as a safeguard against 
licence but by reapplying the laws of spirituality 
In Connth — Side by side with the religion of the city and 
of the family polytheistic and utilitarian in the mam stood 
the mysteries or esoteric cults which were sou ht out and 
participated m by the individual for the satisfaction of essen 
tially personal religious needs Clearly those trained by such 
mysteries would be more drawn than ordinary polytheists to his 
gospel with its doctrine of mystical yet real union with the Divme 
in Christ and with its message of life through death This being 
so we shall not be surprised to find especially at Cor nth traces 
of the reaction of conceptions proper to the mysteries upon the 
ideas and practices of Paul s converts (cf 1 Cor xv 9) and even 
upon the language m which he set forth his meaning to them 
(see 11 6 sqq ) Whether Paul himself was influenced by such 
ideas e g in relation to the sacraments is another question 
Third Great Journey — ^After some 18 months in Connth 
Paul decided to break fresh ground — ^now at last perhaps at 
Ephesus the key to the province of Asia He took with him his 
fellow workers Pnsciila and Aquiia and left them at Ephesus 
while he himself visited Syria After some stay there he started 
before autumn ad 53 for his third great campaign Passing 
through south Galatia where he further fortified his converts 
(xvui 23) he would reach Ephesus before winter closed m 
Already his circle of helpers had gamed a fresh member of great 
gifts the Alexandrine Jew Apollos (g v) He bad been brought 
into fuller sympathy with the Pauline gospel by PnsciIIa and 
Aqmla and learning from them the situation in Connth had 
gone to try to overcome Jewish cnticism there (xviii 24-28) 
At first Paul taught m the synagogue until hostility drove him 
to separate the disciples and transfer his headquarters to the 
school of Tyrannus This was a lecture room such as sophists 
or rhetors were wont to use for their displays and many doubt 
less would at first regard Paul as a new lecturer on morals and 
religion His influence radiated throughout the whole province of 
Asia partly through visitors to Ephesus and partly through 
lieutenants such as Timothy and Epaphras (Col 1 7 iv 13) 
The latter part of his stay at Ephesus was full of trials due to 
his success affecting trades dependent on the cult of the Ephesian 
Artemis Bfis words humanly spealpng I fought the beasts at 
Epbesus* (i Cor xv 32) may mean that he was almost tom m 
pieces by mob fury Indeed he lived much of his time in Ephesus 
I as one under daily sentence of death so constant •^as his danger 
I At this point of the narrative we^are brought to the most pam 
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ful episode m Paul s career a psychological crucifixion of which 
we have the vivid record in his correspondence with the Conn 
thian church (see Corinthians) There were misunderstandings 
on the part of large sections of it which strained relations with 
Paul and impaired his apostohc authority in their eyes In this 
connection the presence of interloping Jewish apostles with 
their claims for themselves and their insinuations as to Pauls 
motives (2 Cor xii 14-16) greatly complicated and embittered 
the situation on both sides In the end as 2 Cor shows the bulk 
of the Church saw its mistake and proved its loyalty 
The Second Epistle to the Connthians was written from 
Phil ppi or Thessalonica (ix 2) and Timothy joins m its opening 
salutation He had it seems been summoned from Ephesus by a 
hurried note of Paul s from Macedoma on the way to Corinth 
In it he is informed that Erastus had remained m Corinth while 
Paul had been deprived also of the help of Trophimus so that 
Timothy was unexpectedly needed at his side 

For us the great event of this visit to Corinth is the wnting 
of that epistle which shows that his mind was now bent on the 
extension of his mission westwards to the metropolis of the 
empire itself To Rome his thoughts had been turned for 
many a year but he had time and again checked the impulse to 
visit it (Rom xy 22 seq ) The city had long been occupied by 
the Gospel in one form or another and it was a point of honour 
with him to preach where Chnst was not named not to build 
on others foundations (xv 20) But his eye was now fixed on 
Spam if not also on south Gaul It was then largely as basis 
for his mission to the western Mediterranean that Paul viewed 
Rome Yet after all Rome was the focus of the world Paul 
could not simply pass by it (1 1 1 seq ) Paul looked westwards at ! 
this time Yet his heart turned also to Judaea where he felt 
his line of march still threatened by the danger of disunion m the 
very Body of Chnst At all cost this must be averted The best 
hope lay in a practical exhibition of Gentile sympathy with the 
Mother Church m Jerusalem The means for such a thank 
offering for benefits received ultimately from Jerusalem (Rom 
XV 27) had been collected with patient labour and the delegates 
to accompany Paul with it had already assembled at Corinth 
(xx 4) Paul had mtended to cross the Aegean from Connth 
with his party by the direct route to Syria But a Jewish plot 
to take effect on the voyage caused him to start earher by the 
longer land route as far as Philippi whence after waiting to 
observe the Days of the Unleavened Bread he sailed to join his 
fellow almoners at Troas There is no need to follow all the stages 
of what follows (see Ramsay St Paul the Traveller) But every 
personal touch is meant to tell even Paul s walk from Troas to 
Assos perhaps for solitary meditation away from the crowded 
ship and all serves to heighten the feeling that it was the path 
to death that Paul was already treading (xx 23) This hes at 
the heart of his impressive farewell to the Ephesian elders a 
discourse which gives a vivid picture of his past mimstry in 
Ephesus Its burden as Luke %s at pams to emphasize by his 
comment upon the actual parting is that they should behold 
his face no more But Paul though moved in his feehngs was 
not to be moved from his purpose 
Last Visit to Jerusalem — ^He went forward having arranged 
with a trusty host at Jerusalem in the person of Mnason a 
Hellenist of Cyprus and entered the holy city in good time 
to show his loyalty to the Jewish Feast of Pentecost He was 
well received by James and the elders of the Church So far 
scholars are agreed since the we form of narrative which 
began again at Philippi (xx 5) reaches to this point But as to 
the historical value of what follows before we reappears with 
the start for Rome there is diversity of opimon The present 
writer holding that we is no exclusive mark of the eye witness 
(see Acts) sees no reason to distrust the narrative in Acts xxi 
ig-xxvi We are not told how the Gentile offenng of loyal love 
was met by the Jerusaiem#Church as a whole That its general 
effect upon the comity of the two branches of the Messiamc 
Ecclesia was good seems imphed by the serene tone of Paul s later 
references to^he unity of the Body (Eph n 19-22 111 5 seq ) 
What does stand out clearly Acts is all that bears on Pauls 
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position as between the Jewish and the Roman authorities Here 
we observe a gradual shifting of the charge agamst him corre 
spending m part to the changes of venue The more local elements 
recede and those of interest to a Roman court emerge And here 
the transference of the case from the provincial court to Nero s 
own appeal court at Rome was of ill omen The last words of 
A rippa This man could have been set at hberty had he not 
appealed to Caesar are probably recorded with a touch of 
tragic irony 

Rome — ^The journey to Rome calls for no detailed notice (see 
Ramsay St Paul the Traveller) Its mam interest for us is the 
impression of nobility courage and power which Paul conveyed 
to the centurion Julius and his fellow passengers generally while 
the enthusiasm of the eyewitness himseM visibly rises as dangers 
thicken and Paul rises above them all At last Italy is reached 
and Paul is met by brethren from Rome who came 30 or 40 
miles to welcome him whom when Paul saw he thanked God 
and took courao-e From Paul s letters however we gather that 
if he looked for sympathy from the Roman Church he looked 
largely in vain Whilst some welcomed and most regarded him 
as indeed a champion of the Gospel whose fearless testimony 
even in bonds emboldened many — ^mcludmg the Judaizmg section 
who wished him no good — to preach Jesus more openly than 
before few if any really showed him brotherly love or cared 
for the interests of Chnst outside Rome that were on his heart 
(Phil 1 12-17 11 21) Such absorption m their own affairs 
struck Paul as strangely un Christian and added disappointment 
to irksome confinement chained as he was by one wrist to a 
praetonan soldier night and day Yet he rose above it all Only 
let Christ be magnified in his body whether by life or death 

Epistles from. Rome — ^The letter which makes us aware how 
things lay is Philippians the most devotional of ah his writings 
It flows from his heart as joyful thanks for tokens of continued 
mindfulness of him recently received from his old Philippian 
friends through Epaphroditus one of their number Touched and 
filled with spiritual joy he turns to comfort his friends m their 
sorrow for him out of the stores of Divine consolation received 
through his own fresh sense of need (cf 2 Cor 1 3 sqq ) Re 
joice in the Lord is its recurring note Here we get the word 
of the hour both for Paul and for his converts 

Of the remaining epistles written during his imprisonment in 
Rome the httie note to Philemon touching his slave Onesimus 
casts fresh light on Paul the Christian gentleman by its 
humour and considerateness The two larger ones do not 
seem at first sight to reflect his personality so much as his 
hfe as the father of churches and the way in which he extended 
the hnes of his gospel to bear on problems raised by ever fresh 
reactions upon it of the old traditions amid which his Asian 
converts still lived (see Colossians) Both aspects really blend 
for the epistles are addressed to churches which were feeling 
certain effects of the seeming calamity that had overtaken him 
whom they m some sense regarded as their founder and aim 
at raising them to the wnter s own higher standpoint (Eph m 
13 VI 19-22 Col 11 X seq iv 8 seq ) 

The Pastoral Epistles — ^In the so called Pastoral Epistles the 
same subjects in the mam are handled similarly yet more sum 
manly as befits one writing instructions to friends familiar with 
the spirit behind his concrete precepts Allowing for this and 
for the special circumstances presupposed there is no more 
I moralism about the wholesome instruction in the Christian 
■ walk given m these epistles (i Tim 1 10 cf m s 2 Tim iv 3) 
j than in the other group ^Moralism is ethical precept divorced 
I from the Christian motive of grateful love or connected with 
I the notion of salvation as of works rather than prevenient grace 
[ But of this there is no real trace m the Pastorals which are a 
type of letter by themselves as regards their recipients and cer 
tain of the aspects of church hfe with which they deal As 
deahng with methods of instruction and organization which must 
have increasingly occupied the attention of those responsible for 
the daily course of church hfe they contain nothmg inappropriate 
to the last two years of Paul s hfe when he was considering how 
his churches might best be safeguarded from^rrors 
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The main difficulties as to th ir substance have been imported 
by anachronistic reading of them and are failing to the ground 
with the pro ress of exegesis and knowledge of the conditions 
of early church life Our real difficulties m conceiving the Pas 
torals as what they purport to be relate to their form and he 
m the held of Ian ua e and of ideas as embodied in language 
(Hort Jud Chnst p 13 1) But these even as regards style and 
syntax are reduced to narrow limits when once due weight is 
gi\en to the analogies furnished by the now admitted Imprison 
ment Epistles As to the rhythmic fragment m i Tim lu 16 
not only is it one m type with that in Eph v 14 but may 
even be part of the same hymn Hence there seem no insuperable 
difficulties as to the authenticity of all three epistles — ^which most 
scholars recognize as at P^ast partly from Paul s pen though they 
disagree as to the exact hmits of the genuine fragments — ^if only 
a natural histone setting can be found for them in Pauls hfe 
But there is a general assumption that this cannot be found within 
the limits allowed by Acts Accordm ly some reject the situa 
tions implied m them on the whole as unhistoncai while others 
postulate a period xn Paul s life of which Acts says nothing if it 
does not exclude it (for these theories see Pastoral Epistles) 
The only virtually contemporary external evidence too refers to 
Paul (and Peter) as having been pined m the place of reward 
by the Neronian martyrs and therefore as already dead in 64 
(x Clem VI ) Further no tradition is clear enough to override 
the implication of Acts (xx 25 and 38 c{ xxvi 3 ) that Paul 
never visited Asia after his farewell at Miletus Accordmgiy room 
for the epistles must be found if at all within the two years or 
so allowed by Acts The following is an attempt to show how 
this may be done 

With the churches in Crete Paul may have come into touch 
while sheltering on his voyage to Rome at Fair Havens (Acts 
xxvii 8 seq ) mgh to a city Lasea and he may well have left 
Titus (whose presence is never alluded to m Acts even when 
pro\ed by Pauls letters) to set things more in order (Tit i 5) 
Not long after reaching Rome he would be likely to send him 
further written instructions To judge from Paul s plan to winter 
at Nicopohs (m i ) he expects his case to come on and be 
settled before winter His reference in m 13 to Apollos and 
Zenas the lawyer (bearers of the letter) as on a journey of 
urgency suggests that meantime he was sending to the East to 
collect counter evidence to that of the Jews of Asia 

The Appeal Case — ^Paul s appeal case was not a safe topic for 
correspondence and he says little of it The long delay in its 
hearing seems to have been unexpected by Paul and to have led 
him to mistaken forecasts during his first year or so m Rome m 
I Tim (ill 14 IV 13) Titus and Philem Somewhat later he 
expressed himself more guardedly (Phil 11 23 seq cf 1 25) As 
to the charges on which all came to turn we are left to conjec 
ture They were no doubt those serious from the Roman rather 
than Jewish standpoint viz endangenng public law and order by 
exciting the Jaws throughout the world on religious matters and 
fostering treason against the imperial cult generally (c/ the charge 
at Thessaloraca) In defence Paul would urge the privileged posi 
tion of a Jewish monotheist and the Jews would be at pams to 
differentiate Christianity from Judaism and so deprive it of the 
status of a legally recognized religion (rehgw kcita) If they sue 
ceeded here Paul s condemnation was only a matter of time This 
IS the most probable issue of the case (pace Ramsay and others) 
both a prtan and in the light of later phenomena eg i Pet 

The vaguer and perhaps rather earlier situation implied in 
i Tim seems as follows At the moment of Paul s appeal from 
Caesarea to Rome Timothy was perhaps on duty in Ephesus 
There he would receive a message from Paul possibly through 
Awtarchus (Acts xxvii 2 5 seq) m terms of good hope as to 
his appeal T!mt>thy would m turn send word as to the situation 
in Epbe^uSj, ahd at the same time express his desire to hasten 
to J^aul^s side This would lead Paul in sending him a letter of 
and specific instructions to open with a sentence 
r ^ (ftemc^sticaly wanting a grammatical conclusion) m which he 
^ ^ parallel case where he had exhorted Timothy to %tay 

^ yf m Epheswa $6) ^ Mot was the need lem urgent 


now owing to Judaic fables touching the primitive period of 
bibhcai history ( genealogies ) meant to confirm certain parts 
of the Law (i 4-/) as of universal religious validity At Ephesus 
(as also m Crete) much the same type of Judaism as was re 
emerging at Colossae was reacting on local Christianity while 
here and there uere traces of dualistic antmomian theory 
When the curtain rises for the last time in Tim iv 6-19 
21 (which most allow to be Pauls own on any theory) it is on 
the morrow of the long expected hearing of Paul s appeal The 
case stands adjourned but he is no longer under any illusion as 
to its final issue His great comfort is that by the Lord s support 
he had been dehvered from craven fear as he stood solitary 
before Caesar and that the Lord would yet rescue him. from 
every evil deed Yet his earthly work is done So he writes 
to Timothy his beloved child whom now he would fain see 
once more But lest this should not be “ranted him he prefixes 
to the summons a last will and testament which may help 
Timothy to rise above the dismay which his death at the hands 
of Roman law would be bound to cause Let Timothy take up 
the Gospel torch as it falls from his own dying hand and do 
the work of an Evangelist heeding not the hardship Then 
after providing for the Gospel he turns to more personal inter 
ests Hasten to me with all speed he says m effect for I 
am all alone save for Luke My other trusty friends are away 
on various missions and Demas has deserted the sinking ship 
Tychicus I had already sent to Ephesus he will replace you 
Pick up Mark and bring him with you — ^he may be practically 
helpful Bring my heavy cloak papers and books (copies of 
the Senptures) lying m Carpus s hands at Troas — ^perhaps since 
Acts XX 6 sqq Alexander the bronze worker (an old Jewish 
foe at Ephesus Acts xix 33) did me many a bad turn m my case 
(his case is in the Lord s hands) be on thy guard against him 
Then follows allusion to Paul s first defence unsupported by 
such as might have appeared on his behalf Finally salutations 
especially to Pnsca and Aqmla and to the house of Onesiphorus 
an Ephesian who had sought Paul out m Rome 
So the curtain falls for the last time But Paul s fate is hardly 
obscure He himself saw that the charge against him unrebutted 
by independent evidence must bring him to the executioners 
sword the last penalty for a Roman citizen With this late nd 
century tradition agrees (Tertuihan De praescr haer 36) nam 
ing the very spot on the Ostian Way marked by a martyr 
memorial (tropaion Cams ap Euseb 11 25) probably at the 
modern Tre Fontane some three miles from Rome But the 
traditional date (June 29) reaches us only on far later authority 
Acts simply suggests summer ad 62 and we may perhaps 
imagine Timothy reaching Rome m time to share Paul s last days 
Early Tradition — ^This has httle to say about Paul and 
(apart from one or two early local glosses in the Western text 
. of Acts) nothing historical (cf R A Lipsms Die apokr Apostel 
gesck nste and C Clemen Panlus 1 331 sqq) The Acts of 
Paul, composed not long after ad 150 by an Asian presbyter 
in order to glorify Paul by supplementing Luke s story contains 
no fresh data unless the episode dealing with Paul and Thekla 
echoes some original tradition belonging to Iconium Its descrip 
tion of Paul as *a man small m size bald bow legged sturdy 
with eyebrows meeting and a slightly prominent nose fuE of 
grace m expression may or may not be based on local memories 
Personality —Paul s personality is one of the most striking 
m history No character of the distant past is known to us more 
fully thanks largely to the self revealing quahty of his letters 
His was a deep complex many sided nature varying widely m 
mood yet so concentrated by moral unity of purpose that the 
variety of gift and sensibihty 1$ apt to escape notice During his 
career every faculty comes into play and we reahze how largely 
human be was To judge him apart from that vocation which 
he himself felt to determine all his bemg is to faE into unreahty 
To view him as a mere individual is mm further we must aHow 
for his limited temporal horizon shut in for practical purposes 
by a near Parousia hope conceived as bringing ordinary Instory 
. to an abrupt dose and foreshortening aH ^ 

m mind, we shafl wonder not so m^di at any othmrWofMfy 
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or peremptoriness of tone whicli were often positive duties under 
such conditions but rather at the sanity of temper and moral 
judgment which mark the apostle amid his consuming zeal He 
lived m an atmosphere of intense enthusiasm m the most hteral 
sense amon<^ those who teit that the powers of the coming 
age were already at work in the saints men possessed by the 
di\ine afflatus and made as it were but oro'ans of the Spirit of 
God ’Vet with clear and ever growing emphasis he defined spiritu 
ality in moral terms those of the will informed by love like that 
of Christ How great this service was none can say It was his 
balanced attitude to the operations of the Spirit — outwardly the 
most distmctne thing m Chnstianity as compared with Judaism 
— an attitude at once reverent and reasonable that saved the 
Church from fanaticism on the one hand or morahsm on the 
other His ethical mvsticism was his mam contribution to Chris 
tiamt> and as depending on his personal experience it was bound 
up closely with his personaht> — a fact winch makes his direct 
influence while intense yet rather limited in its area of appeal 

At the root of Paul s nature lay the Hebrew capacity for per 
sonal devotion to the Divme as moral perfection to an unbounded 
degree It found its object m a concrete form stir i mg both imag 
ination and affections in Jesus the Christ the image of the 
invisible God Whose spmtual glory man was created to reflect 
Thus it was through the love of Chnst constraining him to 
look at all as it were throu h Christ s eyes that Paul came to 
love men even to the point of a self forgetfulness that seemed to 
some hardly sane ( Cor v i^-ida) So too his proud strong 
Willed spirit gradually put on the meekness and conciliatoriness 
of Chnst and all along he had a strong sense of the corporate 
aspect of Christianity the fellowship of the Church as Gods 
temple the Dnme Commonwealth Accordmgly he was great as 
an organizer of a new order and he showed largeness of soul 
in his exertions to keep m communion the two sections of Christ s 
people Jewish and Gentile nsking his hfe for this end 

In his more personal relations he had the power of feeling 
and inspiring friendship of the noblest order a comradeship in 
Christ He was a man of heart with rapid alternations of mood 
with nothing of the Stoic m his seif mastery (Phil iv 7 
Indeed it was in his impetuous choleric temperament that there 
lurked the last infirmity of his soul which at times betrayed 
him into sweeping judgments As to the charge of egoism based 
on the emphasis he lays on his own person as medium of Christ s 
mind and will it can hold only so far as Paul can be shown to do 
this gratuitously and not m the interests of his vocation By 
this latter standard alone can an apostle be judged 

In his Epistles Paul found a fitting vehicle for his personality 
For the letter is the most spontaneous form of writing leaving 
personality most free They are the primary data for his Life 
and an immovable critical basis for historical Christianity On 
the other hand they impose by their very form certain Imuts to 
our effort to reduce his thought to system 

PAULINISM 

Of recent years the ambiguity lurking in this term used to de 
scribe Paul s teaching as a whole has been realized For Paul 
if the first Christian theologian was no systematic theologian 
His mind was fundamentally Semitic It seized on one truth at a 
time penetrating to the underlying principle with extraordinary 
power and viewing it successively from various sides But unhke 
a Greek thinker he did not labour to reduce the sum of his pnn 
ciples to formal harmony in a system Hence we must observe 
his relative emphasis and the varying causes of this x^hether 
personal conviction or external occasion Even when this is done 
it stiE remains to ask how much represents direct spiritual vision 
due to revelation^ and how much traditional forms of thought 
or imagination adopted by him as the natural vehicle of expres 
Sion occurring to his mind in a given mental environment That 
Paul himself was largely gmscious of the limitations here im 
plied is clear from what he says in i Cor xm 9 sag as to the 
transience of the cpnoeptrom used by himself and others to 
body forth djvine ideas and relations After aE bis was th^ 
theology of a prophet ratjber than a philosopher Pence m haye 
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to distinguish what may be styled personal Pauhnism the gen 
eraiization of his own rehgious experience from his apologetic 
exposition of it o\er against current Pharisaic Judaism and largely 
in Its terms and also from the speculative setting which it took 
on m his mind as his experience enlarged 

It is mainly m this last sphere that development is traceable 
in Pauhmsm Some idea of its nature and extent has already been 
given in connection with Paul s life In order to grasp the Paulme 
system as a whole it is best to take the form in which it 
appears in the Epistle to the Romans and then supplement it 
with the fresh perspective in which it appears in Ephesians 
and with the more personal expression of it in Phiiippians instead 
of constructm an amalgam from the whole range of his epistles 
taken promiscuously 

Specific Pattlmism — The keystone of all is the Christ of 
God the glorified Chnst who appeared to Paul at his conver 
Sion and m the rays of whose heavenly glory the earthly life of 
Jesus of Nazareth was ever seen Here as elsewhere the mode 
of Paul s conversion determmed his whole perspective It differen 
tiated his emphasis from that of the older Judaeo Christianity 
which always started from the earthly manifestation while it 
looked fixedly forward to the future manifestation in glory To 
Paul the glonfied Jesus or spirit Christ (i Cor xv 45 2 Cor 111 
18) of his vision became the Christ mystical of lasting present 
Chnstian faith and experience In union with Him the believer 
was already essentially saved because possessed of Christs 
spirit of Sonship (Rom viii 9 14-17 30) although his redemp 
lion was not complete until the body was included like the soul 
in the penetrating life of the Spirit (\iii 23- 5 10 seq ) Ac 
cordingly he shifted the centre of gravity m Christian faith de 
cisively from the future aspect of the Kingdom to the present 
life of righteousness enjoyed by behevers through the first 
fruits of the Spirit in them Here lay his great advance on 
Judaeo Christianity with its preponderant eschatological em 
phasis and a more external conception of Jesus as Jewish Mes 
siah and of relation to Him To this mode of thought Christ was 
not the very principle of the new filial righteousness In a word 
while Judaeo Christianity only imphcitly transcended legalism 
Pauhnism did so explicitly thus safeguarding the future For 
Pauls rehgion was Christocentric in a sense unknown before 
Compared with this his distinctive attitude of soul to Chnst 
the exact metaphysical conception he formed of Christs pre 
existence was secondary and conditioned by inhented modes of 
thoughr His own specific contribution was his consciousness of 
Chnst s complete religious efficacy which marked Him as essen 
tially Divine the Son of God m the highest sense conceivable 

JESXTS AMD PAUL 

In giving to Pauhnism the label Chnstocentnc one at once 
raises the question of its relation to the Gospel proclaimed by 
Jesus That Paul conceived himself utterly dependent for his 
> gospel upon Jesus the Christ is not in doubt but only how far 
he unconsciously modified the Gospel by making Christ its object 
as weE as its revealer In one aspect this is but the question as 
: to Paul s attitude to the historic Jesus over again yet it is more 
Granting that Paul felt his gospel to be m essential agreement 
with the words and deeds of Jesus of Nazareth as known to him 
It remains to ask whether he did not put all into so fresh a 
perspective as to change the relative emphasis on points central 
to the teaching of Jesus and so alter its spirit A school of writers 
by no means unappreciative of Paul of whom W Wrede may 
be taken as example answer that Paul so changed Christianity 
as to become its second founder — ^the founder of ecclesiastical 
Chnstiamty as distinct from the Chnstiamty of Jesus They say 
either Jesus or Paul it cannot be both at once They urge 
not only that Pauhnism is involved m certain mythological 
conceptions as to sm redemption and the pre existent celestial 
person of the Redeemer, but also that^ apart from the Rabbimc 
and anti Rabbimc element in Paul his whole mystical attitude 
towards Christ as the medium of redemption is alien to the sane 
teaching of Jesus as to God and mm nnd ti^ir true relations 
The essential issue here is this Cot^d Jesn| ihe Messiah him 
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of the craziest of the Roman emperors He began by repealing I 
Catherine s law which exempted the free classes of the population 
of Russia from corporal punishment and mutilation Nobody 
could feel himself safe from exile or brutal ill treatment at any 
moment 

In Russia as in mediaeval Europe there was no safe prison for 
a deposed ruler A conspiracy was organized by Counts Pahien 
and Panin and a half Spanish half Neapolitan adventurer Ad - 
mirai Ribas the death of Ribas delayed its execution On the ! 
mght of March ii i8oi Paul was murdered m his bedroom m | 
the St Michael Palace He was succeeded by his son the emperor 
Alexander I who was actually in the palace and to whom 
Nicholas Zubov one of the assassins announced his accession 

See for Pauls early hi^ K Waiiszewski Autour dun trone (Paris 
1894) or the English translation The Story of a Thwne (London 
189s) and P Morane Paul I de Russie avant lavenement (Paris 
190 ) For his leign T Schiemann GescJuchte Russlands unter 
Nikolaus 1 (Berlin 1904) vol 1 and Die Ermofdung Pauls by the 
same author (Berlin 1902) 

PAUL BONCOUR5 JOSEPH (1873- ) French poh 

tician was bom at St Aignan on Aug 4 1873 After a brilliant 
university career he joined the Pans bar His book Le federal 
tsme economtque published m 1900 showed him an ardent ad 
vocate of the trade union movement and m 1906 he was elected 
to the Chamber as an independent Sociahst a follower of Pam 
leve by his native district of Loire et Cher In 1911 Paul 
Boncour was appointed labour minister in the Radical Moms 
Bertaux cabinet In 1914 he held a command in Lorraine 
Meanwhile he had definitely joined the socialist party thus ful 
filling a promise made to Jaur^s a few months before the latter s 
tragic end He was returned to the Chamber at the November 
1919 election and at once joined forces with Leon Blum in the 
struggle against the national Bloc He was again returned in 
1924 this time as deputy for Jaures former constituency of the 
Tarn He was repeatedly a member of the French delegation to 
the Assembly of the League of Nations and took an important 
part in the work of the League He presided over the committee 
(Dec ig'^s) appointed to report to the Council on the agenda 
for the disarmament conference The role which he played in 
the League made him the object of attacks from many of the 
socialists who reproached him with having been at Geneva the 
oificial delegate of a bourgeois government In 19 8 when the 
Radical Socialists withdrew their support from the government 
Paul Boncour resigned his appomtment as French delegate to the 
League of Nations but remained a member of the Chamber He 
was prime minister from Dec 1932 to Jan 1933 and minister of 
foreign affairs in the Daladier and Sarraut cabinets 1933 

PAULDING, JAMES KIRKE (1773-1860) American 
writer and politician of Dutch descent was born in what was for 
merly Dutchess (now Putnam) county (N Y) on Aug 22 1778 
His father was ruined by pledging his fortune to secure supplies 
for the continental army When about x8 Paulding moved 
to New York secured a dencal position and began writing 
anonymously for Peter Irvings paper the Morning Chronicle 
On Jan 24 1807 with William Irving his brother in law and with 
Washington Irvmg he began the humorous senes Salmagundi 
The hterary war with the English reviewers was continued in two 
clever satires The Diverting History of John Bull and Brother 
Jonathan (1812) and John Bull in America or The New Mun 
chausen (1S25) One of his more serious books The United States 
md England (1815) attracted the notice of President Madison 
who in 1815 appointed him secretary to the board of navy com 
tmssioners a position he held until 1823 From 1824 to 1838 
Patilding was navy agent in New York aty and from 1838 to 
1B41: was secretary of the Navy in the cabinet of President Van 
Btiren In 1846 he purchased an estate near Hyde Park (NY) 
where he lived til! his death April 6 i860 

As early as 1824 Columbia coltege conferred on him the degree 
of Master of Arts for his hterary work Although the novel 
ManmgSfm^ke (1:823) and two narrative poems date from this 
early period**-!!^ Ii# df the Scottish Fiddle (1813) a parody of 
^nd The fSmWotrd^iwm (xSi8) — ^most of his fiction wap 
novels include The DuJdhmms 


Fireside (1831) Westward Hot (1832) a vivid tale of migra 
tion to the Mississippi valley and The Old Continental or 
The Price of Liberty (1846) His Life of Washington (1835) 
was favourably reviewed by Poe and went through nine American 
editions before it was overshadowed by Irving s The best of his 
plays The Lion of the V/est in iS^o won a prize offered by James 
Hackett for the best original comedy with an American as the 
leading character His style at its best m ease and quiet irony 
compares favourably with that of his friend Washington Irvmg 

See the Literary Life of James K Paulding (1S67) by his son W I 
Paulding which accompanied the edition oi the fathers work (1867- 
68) also the bio raphy by A L Herold (1926) which contains a 
good bibhography 

PAULET, PouLETX or Powlett an English family of an 
ancient Somersetshire stock taking a surname from the parish of 
Pawlett near Bridgwater 

Sir Amias Poulett or Paulet (d 1537) knighted m 1487 
after the battle of Stoke was treasurer of the Middle Temple in 
1521 when Wolsey m revenge for an mdigmty suffered at the 
knight s hands when the future chancellor was a young parson at 
Limington forbade his leaving London without leave To pro 
pitiate the cardinal Sir Amias rebuilding the Middle Temple 
gate decorated it with the cardinal s arms and badge 

Sir Amias Poulett (1536-1588) is famous as the puritan 
guardian at Tutbury and Chartley of Mary queen of Scots After 
his pnsoners sentence at Fotheringhay he beset Elizabeths 
mmisters with messages advising her execution but he firmly 
withstood with great grief and bitterness the suggestion that 
she should be put to death secretly saying that God and the 
law forbade 

Sir William Paulet marquess of Winchester a member of 
a younger branch of the family received many honours from 
Henry VIII in return for his services against the Pilgrimage of 
Grace The king s death found him lord president of the council 
and one of the executors of the famous will of the sovereign 
The fafi of the protector Somerset gave him the lord treasurership 
and a patent of the earldom of Wiltshire He shared the advance 
ment of Northumberland and was created in 1551 marquess of 
Winchester but although he delivered the crown jewels to the 
Lady Jane m 1553 he was with the lords at Baynard Castle who 
proclaimed Queen Mary Only his death in 1572 drove from 
ofidce this tenacious treasurer 

His princely house at Basing was held for King Charles by 
John the Fifth Marquess of Winchester whose diamond 
had scratched Aimez Loyaute upon every pane of its windows 
The cavalier marquess died in 1675 unrecompensed and his son 
Charles a morose extravagant had the dukedom of Bolton m 
1689 for his desertion of the Stuart cause 

Charles Second Dure of Bolton (1661-1722) was made 
lord lieutenant of Ireland m 1717 A third Charles the 3rd 
duke is remembered as an opponent of Sir Robert Walpole and 
as the husband of Lavinia Fenton the Polly Peachum of Gay s 
opera The dukedom became extinct in 1794 

PAULICIANS, an evangelical Christian Church spread over 
Asia Minor and Armenia from the 5th century onwards The 
Armeman patriarch John IV (c 728) states that Nerses his 
predecessor had chastised the sect but ineffectually and that after 
his death {c 554) they had continued to lurk m Armenia An 
anonymous account was written perhaps as early as 840 and 
incorporated m the Greek Chromcon of Georgius Monachus It 
was also used by Photius (c 867) bk 1 chs t-10 af his Histona 
\ Mamcheorum who having held an inquisition of Paulicians in 
Constantinople was able to supplement it with a few additional 
details and by Petrus Siculus {c 868) who visited the Pauhcmn 
fortress Tephnke to treat for the release of Byzantine pnsoners 
His History of the Mamcheans is dedicated to the archbishop of 
Bulgaria whither the Paulicians were sending missionaries 

The Pauhaans were, according t%the Clwonmn^ Manieheans 
afid were called after Paul of Samosata (qv) One Constantine 
however of Mananah a canton on the western Euphrates^ ivis 
regarded by the Pauiiaans as their real founder^ bapd tea 
teaching bn the Go®p»»l$ and Bpstles of Paul 
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other scriptures and taking the Pauline name of Silvanus began 
to organize churches whose numbers soon increased From the 
few facts and dates supplied by Photius and Petrus Siculus it may 
be inferred that with the exception of a period early m the ninth 
century (when Sergius the greatest of their leaders earned on a 
powerful missionary propaganda) they were m conflict frequently 
armed conflict with the Byzantine Empire until the loth century 
\e\ertheiess the movement spread m Bulgaria and then reMved 
and became stron er than ever m Armenia The crusaders found 
them e\erywheie m Syria and Palestine and corrupted their name 
to Publicani under which name often absurdly conjoined with : 
Sadducaei we find them during the ages following the crusades 
scattered ail over Europe After 1200 we can find no trace of 
them m Armenian writers until the i8th century when they re 
appear in their old haunts In 1828 a colony of them settled m 
Russian Armenia brmnng with them a book called the Key of 
Truth which contams their rites of name giving baptism and elec 
tion compiled from old mss we know not when 

Doctrine — On Paulician beliefs we have mainly hostile evi 
dence which needs sifting The Chrontcon source gives these 
particulars — 

I They anathematized Mam yet were dualists and affirmed 
two principles — one the heavenly Father who rules not this world 
but the world to come the other an evil demiurge lord and god 
of this world who made all flesh The good god created angels 
only The Byzantines erred in confusing these principles 

They denied the virgin birth of Jesus and allegorized the 
Virgin as the upper Jerusalem m which the Lord came in and 
went out and denying that he was really made flesh of her 

3 They allegonzed the Eucharist and explained away the 
bread and wine of which Jesus said to His apostles Take eat 
and drink as mere words of Christ and denied that we ought to 
offer bread and wine as a sacrifice Such allegorization meets us 
already m On en Eusebius and othei early fathers and is quite 
compatible with that use of a material Eucharist which Nerses II 
attests among the Pauiicians of the early 6th century and for 
which the Key of Truth provides a form 

4 They assailed the cross sa5nng that Christ is a cross and that 
we ought not to worship the tree because it is a cursed mstm 
ment John IV and other Armenian writers report the same 
and add that they smashed up crosses when they could 

5 They repudiated Peter calling him a denier of Christ and 
would not accept his repentance and tears The Key of Truth 
however merely warns us that all the apostles constitute the 
Church universal and not Peter alone 

6 The monkish garb was revealed by Satan to Peter at the 
baptism when it was the devil the ruler of this world who so 
costumed leaned forward and said This is my beloved son 

7 They called their meetings the Catholic Church and the 
places they met in places of prayer Trpodeuxat The Armenian 
Pauiicians equally denied the name of cWch to buildings of wood 
or stone and called themselves the Catholic Church 

8 They explained away baptism as words of the Holy Gospel 
citing the text I am the living water So the Armenians taught 
that the baptismal water of the Church was mere bath water 
te they demed it the character of a reserved sacrament But 
there is no evidence that they eschewed water baptism 

9 They permitted external conformity with the dominant 
Church and held that Christ would forgive it 

10 They rejected the orders of the Church had only two 
grades of clergy namely associate itinerants (avveKdri^oL Acts 
xix 29) and cop5nsts (vot&pvol) and scorned pnestly vestments 

II Their canon included only the Gospel and Apostle 

13 Their Christology was as follows God out of love for 
mankind called up an angel and communicated to him his desire 
and counsel then he bade him go down to earth and be bom of 
woman And he bestowed on the angel so commissioned the 
title of Son and foretold for him insults blasphemies suffermgs 
and crucifixion Then the angel undertook to do what was m 
joined but God ^dded to the sufferings also death However 
the angel on^heanng of the resurrection cast away fear and 
aocepted death as well and gmB down and Ivas born of Mary^ 
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and named himself son of God according to the grace given him 
from God and he fulfilled all the command and was crucified 
and buned rose again and was taken up into heaven Christ was 
only a creature (kriajja) and obtained the title of Christ the 
Son of God by way of grace and remuneration for obedience 
The scheme of salvation here set forth recurs among the Latin 
Cathars It resembles that of the Key of Trmh iij. so far as Jesus 
IS Christ and Son of God by way of grace and reward for faith 
ful fulfilment of God s command But the Key lays more stress 
on the baptism In this scheme the Baptism occupies the 
same place which the Birth does in the other but both are 
adoptionist The Armenian fathers held that Jesus unlike other 
men possessed incorruptible flesh made of ethereal fire and so 
far they shared the mam heresy of the? Pauiicians In many of 
their homilies Christ s baptism is also regarded as his regeneration 
by water and spirit and this view goes beyond the modest 
adoptiomsm set forth m the Key of Truth Certam features of 
Pauiiciamsm noted by Photius and Petrus Siculus are omitted m 
the Chrontcon source One of these is the Christhood of the fully 
initiated who as such ceased to be mere hearers (audientes) 
and themselves became vehicles of the Holy Spiiit As Jesus 
anointed by the Spirit became the Christ so they became christs 
Hence their opponents spoke of their seif conferred priesthood 
and anthropolatrous apostacy calling themselves chnsts 
Because they regarded their Perfect or Elect ones as Christs 
and arointed with the Spirit the mediaeval Cathars regularly 
adored them So it was with Celtic saints and Adamnan m his 
life of St Columba 1 37 tells how the brethren after hstemng 
to St Baithene still kneeling with joy unspeakable and with 
hands spread out to heaven venerated Chiist in the holy and 
blessed man So in ch 44 of the same book we read how a 
humble stranger worshipped Christ in the holy man (te St 
Columba) but such veneration was due to every presbyter 
The Christ is an elect one who as the Cathars put it having 
been consoled or become a Paraclete m the flesh stands m 
prayer with his hands outspread in the form of a cross while 
the congregation of hearers or audtentes adore the Christ in him 
It was because they believed themselves to have living chnsts 
among them that the Pauiicians rejected the fetish worship of 
a material cross in which orthodox Armenian pnests imagined 
they had by prayers and anointings confined the Spirit of Christ 
The later Cathars of Europe repudiated marnage on the ground 
that the only true marnage is of Chnst with his bnde the Virgin 
church and perhaps this is why Pauiicians and Thonraki would 
not make of marriage a rehgious rite or sacrament The Cathars 
adhere to adult baptism which m ancient wise they confer at thirty 
years of age or later and have retained m its pnmitive significance 
the nte of giving a Chnstian name to a child on the eighth day 
BnsrioGRAPHV— Beside the works mentioned in the text J CL 
Gxeseler McdestasUcal History 11 208 (Edinburgh 1848) and Enter 
suchungen uber die Geschichte der Pauliaaner in Thml Studten u 
\ Kntiken Heft I s 79 ( Jahrg 1829) Mosheim s Ecclesmstkal History 
\ Century IX n 5 G Finlay History of Greece vols u and m Gib 
bon History of the Decline and Fall of the Roman Empire ch Iiv 
I Ign von Doilmger SektengeschKhte des MiUekdters chs 1 -in Rara 
pet Ter MKrttschian Die Paidtkianer (Leipzig 1843) Ar^ak Ter 
Mikelian Die armemsche Kirche (Leipzig 1892) Basil Sarki^ean A 
Study of the Mamcheo Fatdician Heresy of the Thonraki (Venice San 
Lazaro 1893 Armenian) F C Conybeare The Key of Truth 
(Oxford 3:898) C A Scott art Pauliaans in Hastings Encyclo 
paedia of Rekgwn and Ethics vol ix 

PAULINUS, SAINT, of Nola (353-431) Pontius Hero 
pius Anicius Paulmus who was successively a consul a monk and 
a bishop was born at Bordeaux in AD 353 His father praefectus 
praetorm m Gaul was a man of great wealth who entrusted his 
sons education with the best of results to Ausonius In 378 
Paulmus was raised to the rank of consul sufectus and in the 
following year he appears to have been sent as consulans into 
Campama It was at this period while present at a festival of 
St Felix of Nola that he entered upon his lifelong devotion to 
the cult of that saint He had marrfed a wealthy Spanish lady 
named Therasia^ this happy tmoti was clouded by the death m 
mfancy of their only child From Campama Paulmus returned to 
native place and cafiie mto coitespon4ence or personal 
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intimacy with Martin of Tours and Ambrose of Milan and 
ultimately (about 389) he was formally received into the church 
by bishop Delphmus of Bordeaux whence shortly afterwards he 
Withdrew with his wife beyond the Pyrenees The asceticism of 
Paulinus and his hberality towards the poor soon brought him. into 
great repute and while he was spending Christmas at Barcelona 
the people insisted on his bein®- forthwith ordained to the priest 
hood In the following year he went into Italy and after visiting 
Ambrose at Milan and Siricius at Rome he settled at Nola among 
the rude structures which he had caused to be built around the 
tomb and relics of his patron saint With Therasia (now a sister 
not a Wife) while leading a hfe of rigid asceticism he devoted 
the whole of his vast wealth to charity and to pubhc works of 
utility or ornament besides building basilicas at Fondi and Nola 
he provided the latter place with a much needed aqueduct Not 
later than 409 he became bishop of Nola an office he held until 
his death m 431 His feast day is June 2 

The extant writings of Paulinus consist of some fifty Eptstolae 
addressed to Sulpicius Severus Delphmus Augustine Jerome and 
others thirty two Carimna m a great variety of metre including 
a series of hexameter natales begun about 393 and continued 
annually in honour of the festival of St Felix metrical epistles 
to Ausomus and Gestidius and paraphrases of three psalms and a 
Fassto S Genesn 

His works were edited by Rosweyde and Fronton le Due m 1622 
(Antwerp 8vo) and their text was reprinted in the Bibl max pair 
(1677) The next editor was Le Brun des Marettes (2 vols 4to 
Pans 1685) whose text was reproduced in substance by Muratori 
(Verona 1736) and reprinted by Migne The poems and letters are 
edited in the Vienna Corpus senpt eccl lat vol xxviii See also P 
Reinelt Studzen uber dte Brief e d h Pauhn von Nola Breslau 1904 

PAULINUS (d 644) first bishop of the Northumbrians and 
archbishop of York was sent to England by Pope Gregory I 
in 601 to assist Augustine in his mission He was consecrated by 
Justus of Canterbury m 625 and escorted ^Ethelberg daughter of 
iEthelberht to the Northumbrian king Edwin (qv) In 627 
Edwin was baptised and assigned York to Paulmus as his see 
It vas at Lincoln that he consecrated Hononus as archbishop of 
Canterbury In 633 Edwin was slain at Hatfield Chase and 
Paulmus retired to Kent where he became bishop of Rochester 
He received the pallium in 634 and died m 644 

See Bede Bzsiona eedeszasttea (ed C Plummer Oxford 1896) 
PAUL OP SAMOSATA, patriarch of Antioch (260-272) 
was if we may credit the encyclical letter of his ecclesiastical 
opponents preserved m Eusebius s History bk vn ch 30 of 
humble origin The letter just mentioned is the only indisput 
ably contemporary document concerning him and was addressed 
to Dionysius and Maximus respectively bishops of Rome and 
Alexandria by seventy bishops priests and deacons who attended 
a synod at Antioch in 269 and deposed Paul Their sentence how 
ever did not take effect until late in 272 when the emperor 
Aurelian having defeated Zenobia and anxious to impose upon 
Syria the dogmatic system fashionable m Rome deposed Paul and 
allowed the rival candidate Domnus to take his place 

Paul held that it was a man and not the divine Logos which was 
born of Mary Jesus was a man who came to be God rather than 
God become man Pauls Christology therefore was of the Adop- 
tiomst type which we find among the primitive Ebiomte Chns 
tians of Judaea m Hermas Theodotus and Artemon of Rome and 
in Archelaus the opponent of Mam and in the other great doctors 
of the Syrian Church of the 4th and sth centuries Lucian the 
great exegete of Antioch and his school denved their inspiration 
from Paul and he was through Lucian a forefather of Ariamsm 
Probably the Pauhcians of Armema continued his tradition and 
hence their name (See Paxjlicians ) 

Paid of Samosata represented the high water mark of Christian 
speculation and it is deplorable that the fanaticism of his own 
and of succeeding generations has left us nothing but a few scat 
tered fragments of his writings Already at the Council of Nicaea 
m 325 the Pauham were put outside the Church and condemned 
to be rebaptized It is interesting to note that at the synod of 
Antioch the use of the word comubstantml to denote the relation 
of God the Fath§jr to tb^ divine Son or Logos was condemned 


although It afterwards became at the Council of Nicaea the watch 
word of the orthodox faction 

Bibliography — Audolph Harnack History of Dogma vol 111 
Gieselers Compendium of Ecclesiastical History (Edinburgh 1854) 
vol i Routh Reliquiae sacrae vol in F C Conybeare Key of 
Truth (Oxford) Hefele History of the Christian Councils (Edin 
burgh 1872) vol 1 Ch Bigg The Origins of Christiamty (Oxford 
1909) ch XXXV 

PAULSBOROj a borough of Gloucester county New Jersey 
USA on the Delaware river and the Pennsylvania railroad 12 
m SW of Camden and Philadelphia Pop (1920) 4352 1930 
Federal census 7 121 It has a large oil refinery and various other 
manufacturing industries The borough was incorporated in 1904 
PAULSEN, FRIEDRICH (1846-1908) German philos 
opher and educationahst was born at Langenhorn (Schleswig) 
and educated at Erlangen Bonn and Berlin where he became ex 
traordinary professor of philosophy and pedagogy in 1878 In 
1896 he succeeded Eduard Zeller as professor of moral philosophy 
at Berhn He died on Aug 14 1908 He was the greatest of the 
pupils of G T Fechner to whose doctrine of panpsychism he 
gave great prominence by his Einleitung in die Fhtlosophie (1892 
Eng trans 1895) He attempted to give an epistemological 
account of our knowledge of the psycho physical Admitting 
Rant s hypothesis that by inner sense we are conscious of mental 
states only he holds that this consciousness constitutes a knowl 
edge of the thing in itself — ^which Kant denies Soul is there 
fore a practical reahty which Paulsen with Schopenhauer re 
gards as known by the act of will But this will is neither 
rational desire unconscious irrational will nor conscious intelli 
gent will but an instinct a will to live (Zielstrebigkeit) often 
subconscious pursuing ends indeed but without reasoning as to 
means This conception of will though consistent and convenient 
to the mam thesis must be rigidly distinguished from the ordinary 
significance of will i e rational desire Paulsen is almost better 
known for his educational writings than as a pure philosopher 
His German Education Past and Present (Eng trans by I 
Lorenz 1907) is a work of great value 

PAULUS, surnamed Silentiarius ( The silentiary one of 
the imperial ushers) Greek poet contemporary and friend of 
Agathias during the reign of Justinian In addition to some So 
epigrams preserved in the Greek Anthology there is extant by 
him a description of the church of St Sophia The poem was 
recited at the second dedication of the church (ad 562) m the 
episcopal hail of the patriarchate The poems are of importance 
for the history of Byzantine art m the 6th century 

Bibliography — ^Ed of the poems on St Sophia by I Bekker m the 
Bonn Corpus senptorum hist by (1837) including the descriptions of 
the church by Du Cange and Bandun and m J P Migne Patrologia 
graeca Ixxxvi metneal translations with commentary by C W 
Kortum (1854) and J J Kreutzer (1875) see also Menan Genast 
De Paulo Silentiario (Leipzig 1889) and B L Gildersleeve in Amer 
Journ of Philol vol xxxvm (1917) 

PAULUS (older form Paullxjs) LUCIUS AEMILIUS, 
surnamed Macedonicus (c 229-160 bc) Roman general a 
member of a patrician family of the Aemihan gens son of the 
consul of the same name who fell at Cannae Consul for the sec 
ond time in 168 he finished off the Macedonian War at Pydna 
(June 22) and with the help of 10 commissioners organized the 
country as a Roman province The captive king Perseus was 
shown at his triumph Paulus was censor in 164 and died in 
160 after a long illness At the funeral games exhibited in his 
honour the Hecyra of Terence was acted for the second and the 
Adelphi for the first time An aristocrat to the backbone he was 
yet beloved by the people Of the vast sums brought by him into 
the Roman treasury from Spam and Macedonia he kept nothing 
to himself and at his death his property scarcely sufficed to pay 
his wife s dowry As a general he was a stnet disciplinarian 

See Plutarch Aemihus Paulus Livy xliv 17-xlvi 41 Polybius 
XXIX -xxxu 

PAULUS DIACONUS, or ipjlNEFRIDI, or CASI 

NENSIS (c 720-c 800) the historian of the Lombards, belonged 
to a noble Lombard family and flourished in the Sth century An 
ancestor named Letipichis entered Italy m the trai:^ of Alboin and 
received lands at or near forum lulu (Fnuli) During an myasion 
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the Avars swept off the five sons of this warrior in^o Illyria but 
one his namesake returned to Italy and restored the ruined for 
tunes of his house The grandson of the youn^^er Leupichis was 
Warnefnd who by his wife Theodeiinda became the father of 
Pauius Born between 720 and / 5 Paulus received an excep 
tionaiiy good education probably at the court of the Lombard 
king Ratchis in Pavia learning from a teacher named Flavian the 
rudiments of Greek It is probable that he was secretary to the 
Lombard king Desiderius the successor of Ratchis it 1 cer am 
that this king s dau hter Adelperga was his pup 1 / fter Adel 
per<^a had married Arichis duke of Benevento Paulus at her 
request wrote his continua ion of Eutropius I is possible that he 
took refuge at Benevento when PaMa was taken by Charlemagne 
m / /4 but it is much more likely that his residence there was 
anterior to this event by several years Soon he ente ed a mon 
astery on the lake of Como and before 78 he had become an 
inmate of the great Benedictine house of Monte Cassmo where 
he made the acquaintance of Charlemagne About 776 his brother 
Anchis had been earned as a prisoner to France and when five 
years later the Frankish km^ visited Rome Paulus successfully 
wrote to him on behalf of the captive His literary attainments 
attracted the notice of Charlemagne and Paulus became a potent 
factor m the Carohn lan renaissance In 787 he returned to Italy 
where he died between /94 and 800 

The chief work of Paulus is his Ezstona gentts Langobardorum 
Ths incomplete history in six books was wntten after 787 and 
deals with the story of the Lombards from 568 to the death of 
King Liutprand m 747 The story is toM from the point of view 
of a Lombard patriot and is especially valuable for the relations 
between the Franks and the Lombards Paulus used the document 
called the Ongo gentts Langobardorum the Lther ponttficahs the 
lost history of Secundus of Trent and the lost annals of Bene 
vento he made a free use of Bede Gregory of Tours and Isidore 
of Seville His Htstona romana continues the Brevtartum of 
Eutropius from 364 to 553 

Paulus wrote at the request of Angilram bishop of Metz (d 
/91) a history of the bishops of Metz to 766 the first work of its 
kind north of the Alps This Gesta episcoporum mettensnim is 
published m Bd 11 of the Monumenta Germamae hstonca Senp 
tores and has been translated into German (Leipzig 1880) He 
also wrote many letters verses and epitaphs see Karl Neff 
Dte Gedtchte des Paulus Dtaconas (Munich 1908) 

Of the Htstona there are about a hundred manuscripts extant It 
was largely used by subsequent writers was often continued and was 
first pnnted in Pans in 1514 It has been translated into En hsh 
German French and Italian the En hsh translation being by W D 
Foulke (Philadelphia 1807) and the German by O Abel and R Jacobi 
(Leipzig 1878) Among the editions of the Latm the best is that edited 
by L Bethmann and G Waitz m the Monumenta Germamae kistonca 
Senptores rerum hngobardicarum (Hanover 1878) The Htstona 
romana was edited by H Droysen and published m the Monumenta 
Germamae hstortca Auctores anUqmsstmt Bd 11 (1879) 

See C Cipolla Note btbhagrafiche area I odierna condmone deglz 
studt ertUa sul testo delle opere dk Paolo Dmcono (Venice 1901) 

PAUMOTU (TUAMOTU or LOW ARCHIPELAGO) 

see PAcme Islands 

PAUNCEFOTE, JULIAN PAUNCEFOTE, 1ST Baron 
(1828-1902) Enghsh diplomatist third son of Robert Pauncefote 
of Preston Court Gloucestershire was born on Sept 13 1828 He 
was educated at Marlborough Paris and Geneva and called to the 
bar at the Inner Temple m 1852 He was for a short time secre 
tary to Sir William Molesworth secretary for the colonies and 
then held colonial appointments at Hongkong and in the East 
Indies until 1874 He was then legal adviser to the colonial office 
and afterwards to the foreign office of which he became per 
manent under secretary in 1882 In 1885 he was one of the dele 
gates to the Suez Canal international commission and received 
the G C M G and the K C B Sahsbury sent him as Bntish 
minister at Washington m 1889 He did much during his term of 
office to maintain friendly rdations between the two countries 
especially during the Venezuelan crisis The Bering Sea fishery 
dispute (1890-1892) was successfully negotiated by him he 
arrange^ a draft treaty for Anglo Amencan arbitration and the 
revision of the Clayton Bulwej Treaty oh the subject of the 


Panama Canal He died at Washington May 6 1902 

PAUPER In the United States a pauper is a person so des 
titute that he must be supported at the public expense In the 
several States there are statutes which make provision for the 
support of the poor 

In the particular and technical sense in which the term is 
commonly used in Britain pauper means a person in receipt of 
poor law rehe-*^ either for himself or for his dependants In order 
to get this relief it is neces ary to be not merely poor but desti 
tute t e without material resources directly available and appro 
priat for satisfvmg physical needs whether actually existing 
or likely to arise in the immediate future The relief given may 
be either indoor e g maintenance in a workhouse hospital 
infirmary asylum or poor law school or outdoor m the form 
of allowances in money or kind or of medical attendance m the 
home Paupen'=;m formerly involved disfranchisement This was 
sli htly modified in 18S5 by the Medical Relief Disqualification 
Removal Act which provided that a man who received medical 
relief only should not lose his vote save for the election of 
boards of guardians In 1918 the Representation of the People 
Act swept away the pauper disqualification generally It left 
two restrictions however Re^^ular inmates of poor law institu 
tions cannot be voters because residence in such mstitutions does 
not qualify them for inclusion in the electoral register And the 
recipient of any form of poor law relief is ineligible for election 
as a member of a board of guardians or of a district council 

The following table shows the total number of paupers in 
England and Wales on Jan i and m Scotland on Jan 15 and 
in the United States (m almshouses) in certain years 


It should be noted that these figures repre 
sent the numbers in receipt of relief on a 
single day The number of individuals who 
become paupers during the course of the year 
would be much larger Thus the total on 
Jan I 1907 in England and Wales was 
slightly under 800 000 but the year s count 
Pauropus huxleyi showed a total of x yoo 000 Poor 

ADULT SEEN FROM LaW ) (C M L ) 

ABOVE (GREATLY PAUROPODA, a class of minute soil 
dwelling animals of the phylum Arthropoda 
it forms with Diplopoda (Millipedes qv) 
and Symptiyla (qv) the superclass Progone 
ata in which the openings of the reproductive 
system are near the front of the body in 
contrast with those of the Opisthogoneata 
(Centipedes and Insects) m which the repro 
(iuctive system opens at the hmder end of 
the body 

The white body has a distinct head with 
one pair of highly characteristic antennae and 
an elongated trunk bearing nine pairs of sxm 
pie jointed legs and many tactile hairs Each 
antennae consists of a basal part of four seg 
Young pauropus from the last of which spring two 

WITH ONLY THREE slcnderet branches True eyes are absent Res 
PAIRS OF LEGS (GREAT piratory and blood systems are unknown 
LY MAGNIFIED) Otherwise the internal anatomy is typically 
artbropodan in spite of the complexity of the male reproductive 
system 

When Lubbock discovered Pauropus huxleyt which is only a 
millimetre and a half long he gave a vmty tru^ description of it 
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PAUSANIAS 


as a bustling active neat and cleanly little creature but the 
look of cheerful mtellic^ence winch he ascnbed to it must be 
taken with a ram oi salt Eti \paiiropus is much more slothful 
The class comprises two familie Pauropidae and Eurypatj 

ROPIDAE 


The female lays eg^^s and the young are hatched with three 
pairs of le^^s 

Pauropoda are widely distributed Fossil forms are unknown 
but detailed study of the body structures 
leveals considerable racial specialization I 
I he poorly chitmized mouth parts are m 
dicative of a diet of soft tissues 

See C Attems Pauropoda ^n Handbuch 
der Zoolope Vol 4 (^926) 

(S Gr B B ) 

PAUSANIAS (5th century b c ) 

Spartan regent and commander of the 
Agiad family son of Cleombrotus He sue 
ceeded his father as regent for Pleistarchas 
the son of Leonidas in 479 b c He first 
distinguished himself as commander of the 
combined Gieel forces m the victory of 
the Plataea (g v) In 478 he was ap 
pointed admiral of the Greek fleet and sue 
ceeded m reauemg the greater part of C3 
prus the strategic key of the Levant and 
in captunn*^ Byzantium from the Persians 
thus securing the command of the Bos 
porus Bui he entered into treacherous 
neo*otiations with the Persian king and 
alienated the Creek forces by adopting or 
lental clothes and the haughtiness and in 
accessibility of a Persian commander 
Piusanias was recalled by the ephors and 
thou«-h acquitted on the charge of Medism 
was not again sent out officially He re 
turned however and seized Hermione 
and Sestos but was dislodged by the Athenians F or some time he 
lived at Cleonae m the Troad carrying on negotiations with 
Xerxes but was again recalled to Sparta where he incited the 
helots to revolt When his schemes were almost matured the 
evidence of a confidential slave led to the discovery of his plot 
by the ephors He fled to the sanctuary of Athena Chalcioecus 
on the Spartan Acropolis there he was starved to death The 
date IS probably 471-470 b c 

See Herodotus v 32 ix 10-8S Thucydides 1 94-96 128-134 ^ 7 ^ 
72 m 58 Diodorus Siculus xi 30-47 54 Cornelius Nepos Pausamas 
Justin 11 15 i\ I 3 Pausamas 111 4 14 17 Polyaenus vm 51 Aris 
todemus 11 iv vi-vm Athenaeus xii 53 sE 336 A Plutarch Ctmon 
6 Tkemtstacles 2$ AnsUdes ii-'20 23 (M NT) 



Pauropus h u X l e y I 
SEEN FROM BE LOW 
(GREATLY MAGNIFIED) 


PAUSANIAS, Greek traveller and geographer of the 2nd 
century ai> was probably a native of Lydia and was possibly 
born at Magnesia ad Sipylum he was certainly interested in 
Pergamum and familiar with the western coast of A la Minor 
but his travels extended far beyond the limits of loma Before 
visiting Greece he had been to Antioch Joppa and Jerusalem 
and to the banks of the river Jordan In Egypt he had seen the 
pyramids and had heard the music of the vocal Memnon while 
at the temple of Ammon he had been shown the hymn once sent 
to that shrine by Pmdar He had taken note of the fortifications 
of Rhodes and Byzantium had visited Thessaly and had gazed on 
the nvulet of blue water beside the pass of Thermopylae In 
Matedoma he had almost certainly viewed the traditional tomb 
of Oirpheus while m Epirus he was familiar with the oracular 
oak of Dodona and with the streams of Acheron and Cocytus 
Crossing over to Italy he had seen something of the cities of 
Campania and of the wonders of Rome 
His J)4smphon of Greece ri^s EXXa^oj) takes the 

form of a tour m the Peloponnesus and in part of northern Greece 
It is divided mto ten books (i ) Attica and Megara (11 ) Argohs 
including Mycenae Tiryns and Epidaurus, (111) Laconia (iv) 
(v ) and ) Ehs including Olympia^ (« ) Achaea 
jfvusfe') Arcadia Bmtfa and Phocis including BdpM 


Book 1 was written after Herodes Atticus had built the Athe 
man Stadium (ad c 143) but before he had built the Odeum 
(c 160-161) This book was probably published some years before 
the rest The statement m book v (i 2) that 217 years had 
elapsed since the restoration of Corinth (44 n c ) shows that 
Pausamas \as en aged on his account of Eiis in ad 174 dunn 
the rei n of Marcus Aurelius He repeatedly refers to buildings 
erected by Hadrian who died m ad 13S He had lived in that 
empeiors time He mentions the wars of Antoninus Pius against 
the Moors and of Marcus Aureliu (m and after ad 166) against 
the Germans (vm 43) The latest event recorded is the incursion 
of the robber horde of the Costobocs (adci6 \ 34 5) 

The worl has no formal pieface or conclu ion It suddenly 
begins with the promontory of Sumum and it ends abruptly with 
an anecdote of a blind man of Naupactus The author s general 
aim may be inferred from his sayin at the close of his account of 
Athens and Attica Such (in my opinion) are the most famous of 
the A herian traditions and sights from the mass of materials 
I have aim d rom the outset at selectin^s^ the really notable (i 
o9 3) It IS possibly m the hope of giving variety and interest 
to the topographical details of Athens that the author intersperses 
them with lengthy historical disquisitions but the result is that 
the modern reader is tempted to omit the history and to hasten 
on to the topography on which the author is now a primary 
authority In the subsequent books he introduces two improve 
ments His account of each important city begins with a sketch of 
its history and m his subsequent descriptions he adopts a 
strictly topo raphical Older He takes the nearest load from the 
frontier to the capital he there makes for the central point 
eg the marketplace and desrubes m succession the se\erai 
streets radiating from that centre Similarly m the sunoundmg 
district he follows the principal roads m succession returning to 
the capital in each case until at the end of the last road he 
crosses the frontier for the next district 
In the later books he gives a few ghmpses into the dail} life of 
the inhabitants ceremonial rites and superstitious customs He 
frequently introduces narratives from history and of legend and 
folk lore and it is only rarely that he allows us to see something 
of the scenery But happily he notices the pme trees on the sandy 
coast of Elis the deer and the wild boars m the 0 ik woods of 
Phefloe and the crows amid the gnnt oak trees of Alalcomenae 
He tells us that there is no fairer river than the Ladon no 
leeds grow so tall as those in the Boeotian Asopus and the ram 
that deluges the fallow plain of Mantitieia vamshes mto a chasm 
to rise again elsewhere It is mainly in the last three books that he 
touches on the products of nature 
He is inspired by a patriotic interest in the ancient glories of 
Greece He is most at home in describing the religious art and 
architecture of Olympia and of Delphi but even m the most 
secluded regions of Greece he is fascinated by all kinds of quaint 
and primitive images of the gods by holy relics and many other 
sacred and mystenous things He is interested in visiting the 
battlefields of Marathon and Piataea and in viewing the Athenian 
trophy on the island of Salamis the grave of Demosthenes at 
Calauna of Leonidas at Sparta of Epameinondas at Mantineia 
and the colossal lion guar( 3 mg the tomb of the Thebans on the 
Boeotian plain At Thebes itself he views the shields of those who 
died at Leuctra and the rums of the house of Pmdar the statues 
of Hesiod and Anon of Thamyns and Orpheus m the grove of 
the Muses on Helicon the portrait of Connna at Tanagra and of 
Polybius m the cities of Arcadia 
At Olympia he takes note of the ancient quoit of Iphitus in 
scribed with the terms of the Olympic truce the tablets recording 
treaties between Athens and other Grecian states the memorials 
of the victories of the Greeks at Piataea of the Spartans af 
Tanagra of the Messemans at Naupactus and even those of Phihp 
at Chaeroneia and of Mummius at Connth At Delj*! as Ite 
chmbs the sacred way to the shniii of Apollb he marfc the 
phies of the victories of the Athenians at Marathon and on 
Eurymedon of the united Greeks at Artenmimn SateiA fhd 
Piataea of the Spartans at Aegospe^mr^ of ih© ^ 

Leuctra and the shields dedicated m marnorv of the 
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defeat of the Gauls at Delphi itself M Athens he sees pictures 
of histone battles portraits of famous poets orators statesmen 
and Dhilosophers and inscriptions recording the laws of Solon on 
the Acropolis the trophy of the Persian wars the orreat bronze 
statue of Athena at the entrance to the harbour of the Peiraeus 
the grave of Themistocles and outside the city the monuments 
of Harmodms and Anstogeiton of Cieisthenes and Pericles of 
Conon and Timotheus and of ail the Athenians who fell in battle 
except the heroes of Marathon for these as a meed of valour 
were buiied on the field 

In the topographical part of his work he is fond of digressions 
on the wonders of nature the signs that herald the approach of 
an earthquake the tides the ice bound seas of the north and 
the noonday sun wh ch at the summer solstice casts no shadow 
at Syene He criticizes the myths and legends relating to the gods ' 
and heroes He prefers the works of the 5th and 4th centuries 
B c to those of later times At Delphi he admires the pictures of 
Poiygnotus closmo* the seven chapters of his minute description 
with the appreciative phrase so varied and beautiful is the paint 
ing of the Thasian artist (x 31 ) In sculpture his taste is no 

less se\ere Even in the uncouth work of Daedalus he recog 
mzes a touch of the divine (11 4 5) In architecture he admires 
the prehistoric wails of Tiryns and the Treasury of Minyas 
the Atheman Propyiaea the theatre of Epidaurus the temples of 
Bassae and Tegea the wails of Messene the Odeum at Patrae as 
well as the building of the same name lately built at Athens by 
Herodes Atticus (vii 20 6) and finally the Stadium which that 
munificent Atheman had faced with white marble from Penteiicus 

He has been well described by J G Frazer as a man made of 
common stufi and cast in a common mould his intelligence and 
abilities seem to ha\e been httie above the average his opinions 
not very different from those of his contemporaries His literary 
style IS plain and unadorned yet heavy and laboured (Introduc 
Uon pp xhx Ixix ) 

In all parts of Greece the accuracy of his descriptions has been 
proved by the remains of the buildings which he describes and 
a few unimportant mistakes and some slight carelessness in copy 
mg inscriptions do not lend any colour to an imputation of bad 
faith His accurate notice of Mycenae led to its discovery by 
Schhemann It has been stated with perfect justice by Frazer 
(p xcv seq ) that without him the rums of Greece would for 
the most part be a labyrinth without a clue a riddle without an 
answer For the possible extent of Pausamass obligations to 
Poiemon and other writers see the references below especially 
those to the work of Frazer Kalkmann and Gurhtt 

Editions — Siebehs (Leipzig 18 ) Schubart and Walz (1838) 
Teubner texts Schubart (1862) and Spiro (1903) Text Latin tians 
lation and index L Bindorf (Didot Pans 1845) text and German 
commentary Hitzig and Blumner books i-ix already published in 
five parts (Leipzig 1S96-1907) Special edition of DesenpUo aras 
Athemrum Otto Jahn (Bonn i860) 3rd ed with maps and plans 
etc A Mxchaelis (1901) F Imhoof Blumer and Percy Gardner 
Numismatic Commentary on Pausanias first published m Journal 
of Bellemc Studies vi-viii (1885-1887) J G Frazer Pausamass 
Description of Greece m six vols introduction and tran lation (vol 
i ) commentary (vols 11 -v ) maps and index (vol vi ) (Macmillan 
London 1S98) introduction reprinted in Frazers Fausanms and 
other Greek Sketches (1900) 

SpECiAn Literature — ^Wernicke De Pausamae studns herodotets 
(Berlin 1884) Wilamowitz Thukydidesiegende in Hermes (1877) 
XU 346 P Hirt De fonkbus Pausamae tn Eltacts (Greifswald 1878) 

A Flaach m Baumeister s DenfemZer sv Olympia 90 pp (18S7) 

A Kalbmann Pausamas der Peneget (Berlin 1886) and in Archao 
logtscher An eiger (1895) p 13 opposed by W Gurhtt Dher 
Pausamas (Graz 1890) 494 pp Bencker Antetl der Penegese an der 
Kunstschnftstelleret (1890) and R Heberdey Dze Reisen des Pat^ 
samas m Gnechenland with two maps (Vienna 1894) 

The present writer is much indebted to Gurhtt s comprehensive 
monograph and to the admirable Introduction prefixed to J G 
Frazers excellent Translation and Commentary See also C Robert 
Pausamas al$ Schnftsteller (Berhn 1909) (J E Sa X.) 

PAVIA (anc Ttetnum a town of Lombardy Italy 

capital of the province of Pa^a on the Ticmo about 2 m above 
Its junction witb the Po m S of Milan by rail 253 ft 
^,bove ^ea level Pop (19^1) 301:32 (town) 50323 (cOfn 

mpne) On thq light bank of the nver lies the suburb of Borgo 
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Ticmo coinectcd with the town by a covered bridge 
The bastions have been transformed into boulevards and gardens 
Monuments — The church of San Michele Maggiore originally 
constructed under the Lombard kings was burnt m 1004 and 
the piesent buildmo^ dates from the latter part of the nth and 
the first half of the i tli centuries and was completed in 1155 
The lower part of the fagade is adorned with three fine portals 
and with reliefs in sandstone and has arcadmg under the gable 
The dome is octagonal The interior is vaulted and has eight 
pillars and a mosaic pavement of the i th or i ^th centuries 
The cathedral of San Martino beo^un in 1488 by Cnstoforo 
Rocchi IS a vast central structure unfimahed until the dome 
and fagade ^ere completed in 189S accordmo^ to Rocchi s still 
extant model The church of S Pietro m Ciel d Oro which as 
it stands was consecrated m ii^ is very similar to S Michele 
The Lombard king Liutpiand (/II-/44) whose bones were found 
in 1896 was buried here In 19 3 the remains of Boethius were 
also placed here The Area di S Agostmo (after 1362) is a 
sumptuous tomb containing the relics of S Augustine of Hippo 
The church of S Mana del Carmine is externally one of the 
most beautiful brick Gothic churches m northern Italy S Fran 
cesco has a fagade after that of Chiaravalle near Milan The 
church of S Maria di Canepanova with its small dome was de 
signed by Bramante Near it are three tail slender brick towers 
of the Gothic period S Teodoro with a 12th century exterior 
has frescoes by Bartolommeo Suardi (Bramantmo) aftei 1507 
Outside the town he the churches of S Salvatore and of S 
Lanfranco Beccari (d 1189) (i th century) with the saint s tomb 
by Giovanm Antomo Amedeo (1447-15 ) a native of Pavia 

The university was refounded by Galeazzo II m 1361 on the 
site of a law school probably founded by Lanfranc afterwards 
archbishop of Canterbury (d 1089) though we find Pavia a 
centre of study as early as ad 85 and it duly celebrated its 
1 1 00th anniversary m 1925 The present imposing building was 
begun by Lodovico il Moro m 1490 In the hbrary are preserved 
some of the ashes of Columbus who was a student here Volta 
made here his first electrical experiments For poor students 
there are two colleges the Borromeo and the Ghislieri founded by 
S Carlo Borromeo (1563) and Pope Pius V (1569) 

Pavia has iron foundnes and artificial silk and other factories 
It is also an important agricultural centre It hes on the main 
hne from Milan to Genoa (which crosses the Po by a bridge 
half a mile long) with several branch lines Barges pass down 
I the Po to the Adriatic or to Milan by canal Five miles N of 
I Pavia IS the Carthusian monastery of Certosa di Pavia one of the 
I most magnificent in the world Its founder Gian Galeazzo Vis 
conti laid the first stone in August 1396 and the nave was then 
begun in the Gothic style but was not completed until 1465 The 
rest of the church with its external arcaded galleries and lofty 
pinnacles (including the fine dome) and the cloisters were ex 
ecuted m the Renaissance style under Gumiforte Solan (1453-81) 
with details m terra cotta of great beauty and nchness Giovanni 
Antonio Amedeo was chief architect in 1481-99 and the lower 
part of the fagade was finished in 1507 It is perhaps the finest 
piece of elaborate and richly adorned Renaissance architecture 
m existence In the south transept of the church is the tomb of 
the founder In the north transept is the tomb of Lodovico Sforza 
il Moro and his wife by Cnstoforo Solan An elegant portal leads 
into the small cloister the terra cotta ornaments surmounting 
the slender marble pillars are the work of Rinaldo de Stauns 
(1463-78) who executed similar decorations m the great cloister 
This cloister is 412 ft long by 334 ft wide and contains 24 cells 
of the monks little three roomed houses each with its own garden 
Withm the confines of the monastery is the Palazzo Ducale which 
since 190X has been occupied by the Certosa museum 
History -r-For earlier period see Ttcikum By the conquest 
of Pavia and the capture of Besiderius in 774 Charlemagne com 
pletely destroyed the Lombard supremacy It was then the centre 
of the Carolmgian power in and a royal readence was built 
m the neighbourhood (Corteolona on th^ Olcma) It was in San 
Michele Maggtore that |terengar of Fnuh^ and Ms successors 
down to Berengar H and Adalbert wct^^croymed kings 
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of Italy Under the reign of the first the city ^^as sacked and 
burned by the Hungarians At Pavia was celebrated in 9^1 the 
marriage of Otto I and Adelheid (Adelaide) Laid m rums by 
Henry II who was attacked by the citizens on the night after 
his coronation m 1004 it none the less closed its gates on Conrad 
the Salic in 1026 

The jealousy between I avia and Milan having in 10^6 broken 
out into open war Pavia had recourse to the emperors and for 
the most part she remained attached to the Ghibellme party till 
the latter part of the 14th century From 1^60 when Gaieazzo 
was appointed imperial vicar by Charles IV Pavia became prac 
ticaify a possession of the Visconti family and in due course 
formed part of the duchy of Milan For its insurrection against 
the French garrison m 1499 it paid the penalty in 1500 Having 
been strongly fortified by Charles V the city was in 1525 able 
to bid defiance to Francis I but two years later the French 
under Lautrec sacked it In 1655 Pnnce Thomas of Savoy vainly 
besieged Pavia with an army of 20 000 Frenchmen 

The Austrians under Pnnce Eugene occupied it m 1706 the 
French m 1733 and the French and Spaniards in 174^ and the 
Austrians were again m possession from 1746 till 1796 when it 
was seized by Napoleon The revolutionary movement of Febru 
ary 1848 was crushed by the Austrians who held it until 1859 

See C Dell Acqua Gmda illustmta dt Pavia (Pavia 1900) and refs 
there given L Beltrami La Chartreuse de Pavte (Milan 1899) 
Stona documentata della Certosa dk Pavia (Milan 1896) (T A ) 

Battle o-f Pavia ( 1525 ) — In 1524 Francis I of France at 
the head of some 30 000 men moved into Italy took Milan and 
lay siege to Pavia This city was hard pressed when Lannoy 
Charles V s viceroy of Naples marched to its relief at the 
head of a numerically slightly inferior force On Feb 25 15 5 an 
attempt was made to join hands with the garrison but Francis 
so skilfully deployed his artillery that he took the Spanish 
attacking column in flank and diove t back in confusion Imagin 
mg the victory to be his he set out in pursuit only to be met by 
an epoch making tactical surprise which ended m the destruction 
of his army and the capture of himself 

One of Lannoy s generals was the Marquis de Pescaire a man 
of genius He had under his command i 500 Spanish arque 
busiers and having grasped the true value of the fire arm had 
instructed them without word of command to wheel round 
to face about from this side to that now here now there with the 
utmost rapidity (Brantome) When the French cavalry charged 
they were met by this novel system of defence which threw them 
into complete confusion Meanwhile the advance of the French 
cavalry and infantry had masked their guns and whilst Francis 
was held m front by the arquebusiers Antonio de Leyva at the 
head of his garrison made a sortie from Pavia and fell on his 
rear As the battle of Ravenna (1512) marks the advent of 
artillery as the weapon of demoralization so does that of Pavia | 
mark the supenonty of hand firearms over lance and pike In 
spite of the lessons of Alfonso d Este at the first and of Pescaire 
at the second it took many years of bloodshed before European 
armies grasped their meaning 

See Brantome Eommes Illustres J F C Fuller British Light In-- 
fantry m the Eighteenth Century The Cambridge Modern History 
vol XI 1903 (J F C F) 

PAVIA Y ALBUQUERQUE, MANUEL (18 S-iSgs) 
Spanish general born at Cadiz Aug 2 1828 Lieutenant in 1846 
captain in 1855 and major m 1862 he joined the staff of Marshal 
Pnm. m 1865 shared m the unsuccessful revolutionary movements 
of 1866 and after two years of exile in the successful revolution 
0! 1868 After the abdication of Amadeus Pavia put down the 
Cariists and the chief cantonal insurrections of the south He 
hoped to reahze with Castelar a dictatorial mihtary and pohtical 
republic which would rally round its standard all the most con 
servative groups The plan was interrupted by the mihtary pro 
nmctanmnta for the purpose of dissolving the Cortes of 1873 On 
Jan 3 1874 Pavia made his coup detat master of the situation 
after the pronmctmnmnto but free from personal ambition he 
sei)it for Serrano to form a Government with Conservatives and 
Radicals of the i;evolutim He died on Jan 4 1893 


PAVLOV, IVAN PETROVICH (1849-1906) Russian 
physiologist was born on Sept 14 (old style) 1849 m the district 
of Ryazan in Russia son of the village priest He studied science 
at the university and then medicine at the military medical 
academy of St Petersburg (Lemngrad) He graduated as a doctor 
m 1880 and m 1884 was appointed pnvat dozent m physiology 
but he went for two years to Germany to work under Ludwig 
and Heidenham In 1890 Pavlov was appointed director of the 
physiological department of the institute of experimental medicine 
at St Petersburg and m 1897 professor at the medical academy 
In 1907 he was elected member of the Russian academy of 
sciences He is famous for his research on the problems of 
digestion and on cerebral activity and the theory of reflexes His 
first achievements were on the physiology of blood circulation He 
devised special methods of treating animals which enabled him 
to make observations under normal conditions of the orgamsm 
His first papers appeared in 1878-79 From 189 -97 a senes of 
papers on the physiology of digestion was published in the Archives 
des Sciences Bwlogiques In 1897 a collected account was pub 
hshed in German and French Die Arbeit der V erdauungsdrusen 
(Eng trans The Work of the Digestive Glands 1902 ) For this 
important work he was awarded the Nobel prize m 1904 Most 
of his and his pupils researches are pubhshed in Russian In 
1907 Pavlov was elected a foreign member of the Royal Society 
and m 1915 he was awarded the Copley medal After the war as 
director of the physiological laboratories in the Russian Academy 
of Medicine and the Institute of Experimental Medicine he added 
to his fame In 19 8 on the occasion of the Harvey tercentenary 
he was made an honorary fellow of the Royal College of Physi 
Clans m London Many of his lectures and treatises have been 
translated into English by Professor Anrep of Cambridge See 
M Dontchef Dezeuze L Image et les Reflexes Conditionnels dans 
les travaux de Pavlov (1914) and Conditioned Reflexes an inves 
tigation of the physiological activities of the Cerebral Cortex 
(Oxford 1927) He died Feb 27 1936 
PAVLOVA, ANNA (1885-1931) Russian dancer was born 
in St Petersburg (Leningrad) on Jan 31 1885 At the age of 
10 she entered the Imperial Ballet School attached to the 
Marimski Theatre St Petersburg and subsequently became 
pnma ballerina of this theatre She latei appeared at the Imperial 
Opera House in St Petersburg and m 1910 made her first visit 
to England Assisted by Michael MordLin she appealed at the 
Palace theatre London m Le Cygne Les Papilions and 
Vaise Caprice In the same year she appeared m Pans with 
Diaghilev s Russian ballet m Les Syiphides Pavilion d Armide 
and La Nuit Egyptienne and also m New York m the ballet 
Coppeha Later after making regular appearances m London 
for some years at the Palace theatre she toured m the United 
States winning much admiration for her original dance creations 
especially those in the classical style 
PAVLOVO, a town of Russia m the Nizhegorod province 
on the Oka river in 55 58 N 43 5 E Pop (19 6) 16 58 
Since the i /th century it has been famous for its cutlery hard 
ware and locksmith trade earned on in Paviovo itself and the 
neighbouring villages m cottages and small workshops A fac 
tory has recently been estabhshed in the town which has a 
museum of cutlery models It is now renamed Metallist 
PAWHUSKA, a city of north eastern Oklahoma USA at 
the foot of the Osage hills the county seat of Osage county It 
has a municipal airport and is served by the Midland Valley and 
the Santa Fe railways The population was 6 414 in 1920 (88% 
native white) and was 5 931 m 19^0 by the Federal census It 
is the seat of the Osage Indian Agency and a government boarding 
school for Indian girls and a trading centre for the Osage Nation 
(numbenng 2229 headlights) who have received $157367400 
(1920-28) from lease sales of their oil lands besides royalties 
i amounting to about $16 000 000 a year and are the richest people 
(per caput) in the world The city^s also the metropohs for cot 
ton and stock raisers and for oil prospectors The Osage Agency 
was established here in 1872 The name (meaning Vhite 
hair ) was that of a famous and respected Osage chief In 1906 
, the site was selected and surveyed for one of the^'^ve towns to be 
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stablished in the Osa e Nation as provided by the federal Allot 
merit Act a lot sale was held which realized $2;^ ooo for the 
Indians and the city was incorporated By 19 8 it v as a well 
built cit> with substantial business buildings a beautiful residence 
district on the hill established schools and churches and public 
utilities a municipal hospital a library an assessed valuation of 
$7 80^1 several manufactunng industries banks with deposits 
a legating 6/6 on Aug 1928 and a council manager form 
of government (adopted 19 i) 

PAWNBROKING is the business of lending money on the 
security of goods taken m pledge If we desire to trace with 
minuteness the histoiy of pawnbroking we must go back to the 
earliest a es of the world since the business of lending money on 
portable security (see Money lending and Usury) is one of the 
most ancient of human occupations 

In China the pawnshop was probably as familiar two or three 
thousand years ago as it is to day and at all events down to the 
outbreak of the long period of successive civil wars which began in 
the first quarter of the present century its conduct was still regu 
lated quite as strictly as in En<^land The Chinese conditions too 
were decidedly fa\ourable to the borrower He might as a rule 
take three years to redeem his property and he could not be 
charged a higher rate than 3% per annum — a regulation which 
would close every pawnshop m England m a month Both Rome 
and Greece were as familiar with the operation of pawning as the 
modern poor ail the world over indeed from the Roman juiis 
prudence most of the contemporary law on the subject is derived 

The Pledge System — ^It was indeed m Italy and m more 
modern times that the pledge system which is now almost uni 
versal on the continent of Europe arose In its origin that system 
was purely benevolent the early monts de ptete established by the 
authority of the popes lending money to the poor only without 
interest on the sole condition of the advances being covered by the 
value of the pledges Thus as early as 1198 someth ng of this 
nature was started at Freising m Bavaria while in 1350 a similar 
endeavour was made at Salms m Franche Comte where interest 
at the rate of 7-^% was charo'ed Nor was England backward for 
in 1361 Michael Northbury or de Northborough bishop of Lon 
don bequeathed i 000 silver marks for the establishment of a free 
pawnshop These primitive efforts like the later Italian ones all 
failed The Vatican was therefore constrained to allow the Sacri 
monti di pieta to charge sufficient interest to their customers to 
enable them to defray expenses Thereupon a learned and tedious 
controversy arose upon the lawfulness of charging interest which 
was only finally set at rest by Pope Leo X who m the tenth sit 
ting of the Council of the Lateran declared that the pawnshop was 
a lawful and valuable institution and threatened with excommum 
cation those who should presume to express doubts on the subject 
The Council of Trent inferentially confirmed this decision 

Italian Monti di Piet^ — ^Long before this however monti di 
pieta charging interest for their loans had become common in 
Italy The date of their establishment was not later than 1464 
when the earhest of which there appears to be any record in that 
country — ^it was at Orvieto — ^was confirmed by Pius II Three 
years later another was opened at Perugia by the efforts of two 
Franciscans Barnabus Interamnensis and Fortunatus de Copohs 
They collected the necessary capital by preaching and the Pe 
rugian pawnshop was opened with such success that there was a 
substantial balance of profit at the end of the fiist year The 
Dommicans endeavoured to preach down the lending house 
but without avail Viterbo obtained one in 1469 and Sixtus IV 
confirmed another to his native town of Savona an 1479 After the 
death of Brother Barnabus in 1474 a strong impulse was given to 
the creation of these estabhshments by the preaching of another 
Franciscan Father Bernandino di Feltre who was in due course 
canonized By his efforts monti di pieta were opened at Assisi 
Mantua Parma Padua Pavia and elsewhere From Italy the 
pawnshop spread gradually ^all over Europe Augsburg adopted 
the system in 1591 Nuremberg copied the Augsburg regulations 
in 1618 and by 16 it was established at Amsterdam Brussels 
Antwerp and Ghent Madrid followed suit m 1705 when a priest 
opened a charilable pawnshop with a capital of fivepence 
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Introduction in France — ^The institution was however very 
slow m obtaining a footing m France It was adopted at Avignon 
in 1577 and at Arras m 1624 The doctors of the once powerful 
Sorbonne could not reconcile themselves to the lawfulness of in 
terest and when a pawnshop was opened in Pans in 16 6 it had 
to be closed within a year Then it was that Jean Boucher pub 
hshed his Defense des monts de pieie Marseilles obtained one m 
1695 but It was not until I//7 that the first mont de piete was 
founded m Pans by royal patent The statistics which have been 
preserved relative to the business done in the first few years of its 
existence show that m the twelve years between 1777 and the Rev 
olut on the average value of the pledges was 42 fr 50 which is 
well above the present average The interest charged was 10% 
per annum and large profits were made upon the sixteen milhon 
hvres that were lent every year The National Assembly in an 
evil moment destroyed the monopoly of the mont de piete but it 
struggled on until I/95 when the competition of the money 
lenders compelled it to close its doors So great however were the 
extortions of the usurers that the people began to clamour for its 
reopening and in July 1797 it recommenced business with a fund 
of i o 000 founded by five private capitahsts At first it charged 
interest at the rate of 36% per annum which was gradually re 
duced the gradations being 30 24 18 15 and finally 12% in 
1804 In 1806 It fell to 9% and m 1887 to 7% In 1S06 Napoleon 
I re established its monopoly while Napoleon III as prince 
president regulated it by new laws that are still in force In Pans 
the pled^re shop is in effect a department of the administration 
in the French provinces it is a municipal monopoly and this is 
generally true throughout the continent of Europe 

In Great Britain — ^In England the pawnbroker like so many 
other distinguished personages came m with the Conqueror 
From that time indeed to the famous legislation of Edward I the 
Jew moneylender was the only pawnbroker Yet despite the val 
uable services which the class rendered not infrequently to the 
Crown Itself the usurer was treated with studied cruelty — Sir 
"Walter Scott s Isaac of York was no mere creation of fiction 
These barbarities by dimmishmg the number of Jews in the 
country had long before Edward s decree of banishment begun to 
make it worth the while of the Lombard merchants to settle in 
England It is now as well established as anything of the kind can 
be that the three golden balls which have for so long been the 
trade sign of the pawnbroker were the sjmibol which these Lorn 
bard merchants hung up in front of their houses and not as has 
often been sug^-ested the arms of the Medici family In 1338 
Edward III pawned his jewels to the Lombards to raise money 
for his war with France Henry V did much the same in 1415 

The Lombards were not popular and Henry VII harried them 
a good deal In the very first year of James I An Act against 
Brokers was passed and remained on the statute book until 1872 
It was aimed at counterfeit brokers of whom there were then 
many m London This type of broker was evidently regarded as 
a mere receiver of stolen goods for the act provided that no 
sale or pawn of any stolen jewels plate or other goods to any 
pawnbroker in London Westminster or Southwark shall alter the 
property therein and that pawnbrokers refusing to produce 
goods to their owner from whom stolen shall forfeit double the 
value 

Throughout both the 17th and 18th centuries the general sus 
picion of the pawnbroker appears to have been only too well 
founded It would appear from the references Fielding makes to 
the subject m Amelta which was written when George II was on 
the throne that taken m the mass he was not a very scrupulous 
tradesman Down to about that time it had been customary for 
' pubhcans to lend money on pledges that their customers might 
have the means of drinking but the practice was at last stopped 
by act of parliament Nor was respect for the honesty of the 
business increased by the attempt of The Charitable Corpora 
tion to conduct pawnbrokmg on a large scale Estabhshed by 
charter in 1707 this nefanous corporation as Smollett called 
it was a swindle on a large scale The directors gambled wildly 
with the shareholders money and m the end the common council 
1 of the city of London petitioned parhament for the dissolution of 
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this dishonest concern ’When it collapsed m I/31 its cashier 
George Robinson M P for Marlow and another principal official 
disappeared less than £^o 000 being left of a capital which had 
once been twent> times as much 

Modem English Regtilatioias — The pawnbrokers licence 
dates from 1785 the duty being fixed at £10 m London and £5 m 
the country and at the same time the in erest chargeable was set 
tied at ^ % per month the duration of loans hem confined to one 
year Five yeais later the interest on advances over £2 and under 
£10 was raised to 15% The modern history of ie islation atfectmg 
pawnbroling begins however when the act of 1800 was passed in 
great measure by the influence of Lord Eldon who never made 
any secret of the fact that when he was a young barrister without 
briefs he had often been indebted to the timely aid of the pawn 
shop The pawnbrokers were grateful and for many years after 
Lord Eldons death they continued to drink his health at their 
trade dinners The ir easure increased the rate of interest to a half 
penny per half crown pel month or fourpence in the pound per 
mensem — that is to say 20% per annum Loans were to be 
granted foi a year although pledges might be redeemed up to 
fifteen months and the first week of the second month was not to 
count for interest The act worked well on the whole for three 
quarters of a century but it was thrice found necessary to amend 
it Thus in 1815 the licence duties were raised to £i 5 and £7 los 
for London and the country respectively another act of 1840 
abolished the reward to the common informer for reporting 
illegal rates of interest while in i860 the pawnbroker was em 
powered to charge a halfpenny for the pawn ticket when the loan 
was under five shillings As time went on however the main pro 
visions of the act of 1800 were found to be very irksome and the 
Pawnbrokers National Association and the Pawnbrokers Defence 
Association worked hard to obtain a liberal revision of the law 
It was argued that the usury laws had been abolished for the 
whole of the community with the single exception of the pawn 
broker who advanced less than £10 The limitations of the act of 
1800 interfered so considerably with the pawnbrokers profits 
that it was argued they could not afford to lend money on bulky 
articles requiring extensive storage room In 1870 the House of 
Commons appointed a Select Committee on Pawnbrokers and it 
was stated m evid nee that in the previous year 207 780 000 
pledges were lodged of which between thirty and forty milhons 
were lodged in London The average value of pledges appeared 
to be about 4s and the proportion of articles pawned dishonestly 
was found to be only i m 14 000 

The result of the Select Committee was the Pawnbrokers Act 
of 1872 which repealed altered and consohdated all previous 
legislation on the subject and is still the measure which regulates 
the relations between the public and the brokers of pawn Based 
mamiy upon the Irish law passed by the Union Parliament it put 
m end to the old irritating restrictions and reduced the annual 
tax in London from £15 to the £7 los paid in the provmces 
By the provisions of the act (which does not affect loans above 
iro) a pledge is redeemable within one year and seven days of 
grace added to the year Pledges pawned for los or under and 
not redeemed m time become the property of the pawnbroker 
but pledges above los are redeemable until sale which must be 
by pubhc auction In addition to one halfpenny for the pawn 
ticket or one penny if the loan is over los the pawnbroker is 
entitled to charge as interest one halfpenny per month on every 
2S or part of 2s lent where the loan is under 40s and on every 
2s fid where the loan is above 40s and since 1922 he has been 
allowed to charge m addition an extra halfpenny for each ss or 
part of 5s lent Special contracts may be made where the loan 
IS above 40s at a rate of interest agreed upon between lender and 
borrower Unlawful pawning of goods not the property of the 
pawner and taking in pawn any article from a person under the 
age of twelve or intoxicated or any linen or apparel or unfinished 
goods or materials entrusted to wash make up etc axe, inter aim 
made offences punishable by summary conviction 

Elabbmte provisions are made to safeguard the interests of bor 
rowers ^Whose unrede^ed plledges are sold under the act Thus 
tfao by auction mdy |ake place only on the first Monday of 


January April July and October and on the following days 
should one not be sufficient This legislation was no doubt favour 
able to the pawnbroker rather than to the borrower The annual 
interest on loans of 2s had been increased by successive acts of 
parhament from the 6% at which it stood m 1784 to $% m 
1800 and to 27 in i860— a rate which was continued by the meas 
ure of 1 87 2 The annual license payable to government by pawn 
brol ers was m the year 193s ^7 and an additional £5 15 0 
was payable for a license to trade in plate without regard to 
weight 

Scotland and Ireland —The growth of pawnbrokino* in Scot 
land where the law as to pledge agrees generally with that of Eng 
land IS remarkable Early in the 19th century there was only one 
pawnbroker m that country and m 1833 the number reached only 
5 Even m 1865 there were no moie than 312 In 19 8 there were 
238 m Edinburgh and Glasgow alone In Ireland as in the Free 
State and in Northern Ireland the rates for loans are practically 
identical with those charged in England but a penny is paid for 
any ticket Articles pledged for less than £i must be redeemed 
within SIX months but nine months are allowed when the 
amount is between ^os and £2 For sums over £ the period is a 
year as m En land In Ireland too a fraction of a month is cal 
culated as a full month for purposes of interest whereas in Eng 
land after the first month fortnights are recognized In 1838 
there was an endeavour to establish monts de piete m Ireland but 
the scheme was so unsuccessful that in 1841 the eight charitable 
pawnshops that had been opened had a total adverse balance of 
£5^40 In 1847 three were left eventually they also collapsed 

United States — The pawnbroker m the United States is gen 
erally speaking subject to considerable legal restriction but viola 
tions of the laws and ordinances are frequent Each state has its 
own regulations but those of New York and Massachusetts may 
be taken as fairly representative Brokers of pawn are usually 
licensed by the mayors or by the mayors and aldermen but m 
Boston the pohee commissioners are the licensing authority In 
the State of New York permits are renewable annually on pay 
ment of $500 and the pawnbroker must file a bond with the 
mayor executed by himself and two responsible sureties m the 
sum of $10000 The business is conducted on much the same 
hnes as in England and the rate of interest is 3% per month for 
the first SIX months and 2% monthly afterwards Where how 
ever the loan exceeds $100 the rates are 2 and x% respectively 
To exact higher rates is a misdemeanour Unredeemed pledges 
may be sold at the end of a year Pawnbrokers are not allowed 
to engage in any kmd of second hand business In the state of 
Massachusetts unredeemed pledges may be sold four months 
after the date of deposit The licensing authority may fix the 
rate of interest which may vary for different amounts and in 
Boston every pawnbroker is bound to furnish to the police daily 
a list of the pledges taken m during the preceding 24 hours 
specifying the hour of each transaction and the amount lent 

Municipal Pawnshops —The fact that on the continent of 
Europe monts de piete are almost mvanably either a state or a 
municipal monopoly necessarily places them upon an entirely dif 
ferent footing from the British pawnshop but compared with 
the English system the foreign is often very elaborate and rather 
cumbersome Moreover m addition to being slow in its opera 
tion It IS generally speaking based upon the supposition that the 
borrower carnes m his pockets papers testifying to his identity 
On the other hand it is argued that the Enghsh borrower of more 
than £2 IS at the mercy of the pawnbroker in the matter of 
interest that sum being the highest for which a legal hmit of 
interest is fixed The rate of interest upon a special contract 
may be and often is high For the matter of that indeed this 
system of obtaining loans is always expensive either in actual 
interest or in collateral (hsadvantages whether the lender be a 
pawnbroker intent upon profit or the official of a mofit de pttii 
In France pawnshops are a municipal monopoly held m Papa by 
the Crddit Mumapal and the head Institution claims to bO 
greatest pawnshop m the world Officially styled de B&l 
it IS popularly ^aiown as ma tante ^ just m to p#wabpier M 
England is often called ” It 1$, kmSm^ 
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more than a pawnshop and m certain respects fulfils some of the 
functions of a bank The Credit Municipal was founded by Louis 
W I and was opened m 1777 since which time it has been mam 
tamed by every successive government Napoleon recognized it 
in 1804 By degrees the business increased so considerably that 
branc les had to be opened in many quarters of Pans and there 
are now twenty of them Broadly speaking the Credit Municipal 
lends on all marketable articles and its customers are by no means 
limited to the poorer classes The well to do for example when 
leavino- Pans for the summer often pawn their silver the opera 
tion costing less than the h re of the necessary space in a safe 
deposit The minimum loan is three francs The habit of pawn 
mg clothes and wearing apparel is steadily decreasing while the 
deposit of jewellery and other valuables is growing The one 
tendency is due to the increased prosperi y of the working classes 
the other to the high cost of living Advances are made for six 
months and if they are not then repaid the loan may be renewed 
for a similar period If at the end of a year the loan is neither 
repaid nor renewed the pledge is sold the borrower receiving the 
difference between the amount of the debt and the price obtained 
for the pawned article The borrower may however repay by 
instalments Rates of interest vary but bank and Stock Exchange 
rates are followed as closely as possible and the average is about 
On pledges valued at more than 500 francs the interest is 
slightly higher than on those of smaller worth on shares the 
rate is usually a little lower Since 1919 traffic in pawn tickets 
has been forbidden The law of July 2Sth 1891 authorized the 
Credit Mumcipal to lend money on stocks and bonds accepted 
or guaranteed by the Banque de France such as Government and 
mumcipal issues Loans on these paper securities are limited to 
3 000 francs but it is considered probable that the limit will 
presently be laised to 10 000 francs 
The profits of the Credit Municipal are paid over to the 
Assistance Pubiique the comprehensive term used to indicate 
the body of charitable foundations Originally this was the rule 
throughout France but now many of the monts de piete are en ' 
tirely independent of the charitable institutions Provincial monts ’ 
de piete can only be created by decree of the President of the Re 
public with the consent of the local Conseil Communal the mayor 
IS the president The administrative council is drawn one third 
each from the Conseil Communal the governors of charitable 
societies and the townspeople A large proportion of the capital 
required for conducting the institutions has to be raised by loan 
while some part of the property they possess is the product of 
gifts and legacies The amount to be advanced by a mumcipal 
pawnshop is fixed by an official called the commtssmre pnseur 
who IS compelled to load the scales against the borrower since 
should the pledge remain unredeemed and be sold for less than 
was lent upon it he has to make good the difference This official 
IS paid at the rate of upon loans and renewals and 3% on 
the amount obtained by the sales of forfeited pledges The max 
imum and minimum that may be advanced are fixed Somewhere 
between forty and fifty French towns possess municipal pawn 
shops a few of which hke those of Grenoble and Montpelher 
having been endowed charge no interest 
Germany and Attstria — Pawnbroking m Germany is con 
ducted at once by the state by the municipalities and by private 
enterprise but of all these institutions the state loan office an 
Berlin is the most interesting It dates from 1834 sand the working 
capital was found and still continues to be provided by the 
Prussian State Bank The profits are invested and the interest 
devoted to chantahle purposes The maximum and minimum 
rates of interest are fixed but the rate vanes with the situation 
of the money market the private pawnshops usually charge a 
higher rate than the state office Two thirds of the estimated value 
IS the usual extent ot a loan four fifths is advanced on silver and 
five sixths on fine gold Before the inflation which followed the 
World War state and munlbipal bonds might be pledged up to a 
maximum of £150 the advance being 80% of the value, and a 
fixed interest of 6% was charged upon these securities During 
and asfter the Inflation secumti^ could not be pledged now how 
ever money is again being advanced upon state bopda « 
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The pawnbrokmg laws of Austria and Hungary are somewhat 
similar to those which prevail m England Free trade exists and 
the private trader has to obtain a government concession and 
deposit caution money varying in amount from £80 to £800 
according to the size of the town He has however to compete 
with the monts de piete or Versatzaemer which are sometimes 
municipal and sometimes state institutions The chief of these 
IS the imperial pawn office of Vienna which was founded with 
charitable objects by the emperor Joseph I in 1707 and one 
half of the annual surplus has still to be paid over to the Vienna 
poor fund though these payments are at present suspended Here 
as in Berlin the profits are relatively small Interest which aftei 
the War was very high is calculated m fortnightly periods how 
ever speedily redemption may follow upon pawning Six months 
with an additional period of six months is the maximum period 
The Hungarian state and mumcipal institutions appear on the 
whole to compete somewhat more successfully with the private 
firms than is the case in Vienna The practice m Bohemia Mor 
avia and Siiesia is stiii governed by the old Austrian law In 
Czecho Slovakia it conforms to the former Hungarian law/s 

Italy — ^In Italy the country of origin of the mont de piet^ 
the institution still flourishes Four fifths of the value is lent upon 
gold one half upon precious stones and two thirds upon other 
articles The interest is 7% on all sums The loans are of two 
types one for a penod of three months the other for one year 
A little less is lent if the owner of the pledge asks for a loan for 
a year At every renewal the pledge is again estimated and if its 
value has dimimshed the debtor can choose between paying off 
the loan having the object sold or paying the difference be 
tween the first and the second estimate if be insists on a re 
newal A fortnight must elapse after the day on which the pay 
ment is due before the pledge can be sold The difference between 
the selling price and the sum lent goes to the owner In addition 
to the interest the mont de piete retains i % for the ticket what 
ever the amount lent The mont de piete s agencies retain an 
extra 2% on the loans Private agencies have been suppressed 

Spam and Portttgal — The monts de piete an Spam have 
for a generation past been inseparably connected with the sav 
mgs banks We ha've already seen that the institution owes its 
origin in that country to the charitable exertions of a priest who 
charged no interest and the sy tern grew until m 1840 a century 
, after his death the mont de piete began to receive the sums de 
I posited m the savings bank which had just been established for 
which It paid 5% interest In 1869 the two institutions were 
umted This official pawnshop charges 6% upon advances which 
run for periods varying from six to twelve months according to 
the nature of the article pledged and a further month s grace is 
allowed before the pledges are sold by auction 7% is usually 
charged upon jewellery Private pawnbrokers are also very 
numerous especially m Madrid but their usual charges amount 
to about 60% per annum 

In Portugal the monte pio is an amalgamation of bank benefit 
society and pawnshop Its business consists chiefly in lending 
money upon marketable securities but it also makes advances 
upon plate jewellery and precious stones and it employs officially 
hcensed valuers The rate of interest vanes with the bank rate 
which it slightly exceeds and the amount advanced upon each 
article is about three fourths of its certified value There is m 
Portugal a second class of loan establishment answering exactly 
to the English pawnshop The pawnbroker is compelled to 
deposit a sum m acceptable securities equal to the capital he 
proposes to embark and the register of his transactions must be 
submitted quarterly to the chief of the police for examination 

Russia— -In the Union of Soaafist Soviet Repubhcs pawnshops 
are exclusively a state institution regulated by law and managed 
by the urban Soviets Tbe ordinary objects are accepted m 
pledge but paper securities are barred Articles may be pledged far 
a total period of fourteen months, but m the first place for fow 
months only There can then be a two months renewal followed 
by another of four months wtth the right to a further prnlanga 
Ujon two months wth a fbml two months to complete Hie total 
pemn^ffilo pepod As mtich as 90% *0! theif value may be lent 
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upon the precious metals but not more than /5% upon other 
goods The rate of interest is fixed by the urban So\ lets and rati 
fied by the People s Commissar for Finance and vanes from town 
to town In Moscow it is per month on pledges ran ing m 
value from i to roubles i%% on those ranging from 15 to 5 
roubles and 2% for those of higher value 

Scandinavia — ^Pawnbroking in Denmark has existed since 
16S8 but in 1753 the Royal Naval Hospital was granted the 
exclusi\e rio-ht to establish a Royal Lombard for advancing 
money on pledges and was allowed to cha ge hio^her interest than 
the law permitted The Royal Lombard still exists and does a 
very extensive business The rate of interest is per month 
The duration of a loan is three months renewals being allowed 
The old law was extended in 1867 when pawnbrokers were re 
quired to be licensed by the municipalities and to pay a small 
annual licensing fee The rate of interest was such as mi<yht be 
agreed upon The business is now regulated by a law of 19 i 
which applies both to the Royal Lombard and to private 
pawnbrokers and limits the rate of interest Up to Jan ist 19 6 
the maximum rate of interest was 5% a month irom Jan ist 
19 6 to Jan ist 1936 it is fixed at a maximum of 4% a month 
and from Jan ist 1936 the maximum will be a month 
During any of these periods a lower maximum rate of interest 
may however be fixed by the pohce in the various jurisdictions 
All unredeemed pledges may eventually be sold by auction though 
the loan may be renewed at any time before the sale The Act of 
1921 which also limits the granting of pawnbrokers licences will 
presumably result in the gradual disappearance of professional 
pawnbrokers the greatly reduced rate of interest leaving but a 
small margin of profit 

In Sweden there are no special statutes affecting pawnbrokmg 
with the exception of a proclamation by the Governor of Stock 
holm prohibiting the lending of money upon articles which may 
be suspected of having been stolen Inividuals still carry on 
the business on a small scale but the bulk of it is now conducted 
by companies which give general satisfaction For many years 
there was m Stockholm a municipal establishment charging 10% 
for loans paid out of the city funds The cost of administration 
was however so great that there was an annual loss upon its 
working and the opportumty was taken to abolish it when in 
1880 a private company was formed called the Pant Aktie Bank 
to lend money on furniture and wearing apparel at the rate of 
3 ore per krone a month and 2 ore per krone a month on gold 
silver and other valuables a krone (nominal value is i^d ) 
contains 100 ore Some years later an opposition was started 
which charged only half these rates with the result that the 
ongmal enterprise reduced its interest to the same level charging 
however 2 ore per krone per month for bulky articles — figure 
which IS now usual for^ pledge of that description The money is 
lent for three months and at the end of five months the pledge if 
unredeemed is sold by auction under prescribed conditions 

In Norway a police licence is required for lending money on 
pawn where the amount advanced does not exceed £4 los Beyond 
that sum no licence is necessary but the interest charged must not 
exceed such a rate as the king may decide 

Switaierland — ^The fate of pawnbrokmg m Switzerland ap 
pears to be not very dissimilar from that of the Jew who is fabled 
to have once started in business at Aberdeen Nevertheless the 
cantons of Bern and Zurich have elaborate laws for the regulation 
of the business In both the broker must be hcensed by the can 
tonal government and the permit can be refused only when the 
applicant is known to be a person undeserving of confidence 
Regular books have to be kept which must be at all times open 
to the inspection of the police and not more than 2% interest per 
month may be charged upon loans up to 50 francs between 
50 and 300 francs and 1% over 500 francs A loan runs for six 
months and unredeemed pledges may be sold by auction a month 
after the expiration of the fixed period and then the sale must 
take place in the parish in which the article was pledged The 
business is unprofitable owing to the low rate of interest and in 
the cantons of Bern Fnbourg and Neuchatel there are only two 
pawnbrokers The ZunclT cantonal bank however conducts a 


pawnbroking department which lends nothing under 4s or over 
£40 without the special sanction of the banl commission Loans 
must not exceed two thirds of the trade value of the pledge but 
80% may be lent upon the intrinsic value of gold and silver 
articles The establishment makes practically no profit 

See C L Attenborough The Law of Pawnbrokmg (jgi^ new 
edn 19 5) S W Levme The Business of Paivnbroking (N Y 1913) 

F Astier Des Monts de Piete en France (Pans 1913) L Degani 1 
Monti di Pieta (Turin 1916) Hetyei Das gegen tartigc offenthche 
Lethaus in Deutschland (Leipzig 1907) ( j P L ) 

PAWNEE, an important Caddoan tribe or group of four 
tribes—the Chaui Ritkehahki Pitalauerat and Skidi—formerly 
on Platte river Nebraska They were bison hunteis but also 
farmed practised agricultural rites and lived in earth lodges 
Their highest deity was Tirawa Symbolism was developed m 
their religion which included a star cult and a summer solstice 
sacrifice of a captive girl to the morning star Their orgxnizition 
was primarily into villages there are indications of mitriimeal 
descent They fought the Dakota Cheyenne ind other tribes 
were friendly to the whites but suffered it their hinds through 
encroachment disease and alcohol In 18 3 their chief village was 
burned by hostile Delawares By treaty m 183^ they hid ceded 
their territory south of the Platte and m they surren 

dered all their remaining land except a strip on the Loup river 
Here they lived until 1874 when they mo\ed to the Oilhnd 
reservation m Indian Territory now Oklahoma They were for 
merly one of the most powerful of the plains tnbts Until nearly 
1840 the population was 10000 m 1849 it was 4500 1861 
3400 i8/9 1400 1906 600 See A C Fletcher Bur Am 

Ethn Rep xxii (1904) 

PAWTUCKET, a city of Providence county Rhode Island 
USA on the Blackstone river (known here as the Pawtucket 
or tie Seekonk) 4 m N of Providence and adjoining Central 
Falls It IS served by the New York New Haven ind Hartford 
raiiroau motor bus and truck lines and a steamboii line (for 
freight) to New York Pop (19 0) 64 48 (>3% forugn born 
white largely Enghsh French Canadians Irish and Scots) 
1930 Federal census 77 149 The city his an ana of S 6 sqm 
lying on both sides of the river which m the heart of the business 
district makes a picturesque plunge of 50 ft over a mass of 
rocks providing good water power It is the second city of the 
State in size and in the value of its maniif ictures which m 
19 / amounted to $98 142 544 Textiles are the leading products 
Almost every branch of cotton manufacturing is represented 
and there are many silk and rayon mills Tennis racquets ma 
chine tools and textile machinery are also distinctive products 
The river has been improved by the Federal Government since 
1867 until there is now a 16 ft channel all the v\ay to Narragan 
sett bay and the State has built a pier The city s parks cover 
24 ac and its most conspicuous budding is a fine new high 
school on the river bank built in 19 6 at a cost of $r /oo ooo 
The assessed valuation of property for 19 7 was $135 31 540 
The first settlement within the present city limits was made 
on the west side of the river about 1670 by Joseph Jenks an 
iron worker and the village became a centre of skilful and mven 
tive ironmongers In i/Qo Samuel Slater found here the mechani 
cal skill necessary to reproduce the Arkwright machinery for 
the manufacture of cotton goods His mill (still standing) was 
the first successful factory of the kind in the United States The 
part of Pawtucket which lies east of the river was originally m 
Massachusetts and was transferred to Rhode Island m 1862 
the part west of the river was annexed to Pawtucket from North 
Providence in 1874 and m 1885 the town was chartered as 
a city The name is an Indian word m anmg fall of the waters ^ 

PAX, the name given in ecclesiastical usage to a small panel 
or tablet decorated usually with a representation of the Ctm 
fixion which in the Roman ritual was kissed at the euchanstic 
service by the celebrating priest then by the other clergy and the 
congregation The use of the pax nates from the 13th century, 
and is said to have been first introduced tn England in i$So hy 
Archbishop Walter of York It took the place of the actual tos 
of peace^ which was in, the Roman Mass given the to 
the pnests and by them to the deacChs and so to the laity between 
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the consecration and communion and which survives m s>mboIical 
lo m at High Mass In the Greek Church the kiss {eiprivri 
aaitaaixos) takes place before the consecration and now consists 
m the celebrant kissing the oblation and the deacon kis mg his 
tole {see F E Brightman Liturgies Eastern and Western 1896) 
Ste the Catholic Encyclopaed a s 0 Tax 

PAXO [P4X0S] one of the Ionian Islands iqv) about 8 m 

of the south end of Corfu is a hilly mass of limestone 5 m 
long b> 2 broad and not more than 600 ft high Pop c 5 400 
It produces excellent oli\e oil Gaion (or less correctly Gaia) 
the pnncipal villa e lies on the E coast and has a small 
harbour Towards the centre on an eminence stands Papandi 
the re idence of the bishop and there are many churches with 
picturesque belfries On the W and S W coasts are remarkable 
ca\erns (Davy Ionian Islands 1 66“7i) Ancient waters apply 
the plural form Paxi to Paxos and the smaller island now known 
as Antipaxo (Propaxos of the Antomne Itinerary) Paxos is the 
scene of the legend m Plutarch s De defectu oraculorum of the 
cry Pan is dead {See Pan ) 

PAXTON, SIR JOSEPH (180^-186^) anEn lish architect 
and ornamental gardener who was born of humble parents at 
Milton Bryant near Woburn Bedfordshire on Aug ^ 1801 He 
was in iS o emplo>ed in the arboretum of the Horticultural So 
ciety s Gardens at Chiswick In 1826 he became superintendent of 
the duke of Devonshire s gardens at Chatsworth and manager of 
his Derbyshire estates In 18^6 he began to erect a grand con 
serxatory 300 ft in length which was finished m 1840 and formed 
the model for the Great Exhibition buildm<^ of 1S51 Perhaps 
Paxton s most interesting design was that for the mansion of 
Baron James de Rothschild at Femeres m France but he de 
signed many other important buildings He was M P for Cov 
entr> from 18^4 until his death at Sydenham on June 8 1865 

His works include a Practical Treatise on the Culture of the Dahlia 
(1S38) and a Pocket Botanical Dictionary (ist ed 1840) 

PAYA, a t ibe of Indians living m north eastern Honduras 
on the upper part of the Patuca rivei Formerly they probably 
occupied the north coast from Trujillo to Cape Gracias The 
hnguistic relationship of the Paya tongue is uncertain there is a 
tendency to regard the Pa>as with their neighbours the Jicaque 
as the northern frontier of South American penetration in Central 
\merica 

See Karl Sapper Die Payas in Honduras in Globus hd Ixxv 
Heft 2 

PAYMENT, the performance of an obligation the discharge 
of a sum due in money or the equivalent of money In law n 
order that payment may extinguish the obligation it is necessary 
that it should be made at a proper time and place in a proper 
manner and by and to a proper person 

Payment may be made at any time of the day upon which it 
falls due except m the case of mercantile contracts where the 
creditor is not bound to wait for payment beyond the usual 
hours of mercantile business If no place be fixed for payment 
the debtor is bound to find or to use reasonable means to find 
the creditor unless the latter be abroad Payment must be made 
m money which is a legal tender unless the creditor prefers to 
waive his right to payment m money by accepting some other 
mode of payment as a negotiable instrument or a transfer of 
credit If the payment be by negotiable instrument the instru 
ment may operate either as an absolute or as a conditional dis 
charge In the ordinary case of payment by cheque the creditor 
accepts ihe cheque conditionally upon its being honoured if it 
be dishonoured he is remitted to his original rights If payment 
be made through the post in a letter properly directed and it be 
lost the debt is discharged if there was a direction so to transmit 
the money Payment must be made to the creditor or his agent 
A bona f de payment to an apparent agent may be good though he 
has in fact no authority to receive it Such payment will usually 
be good where the authority of the agent has been counter 
manded without notice to the debtor The fact of payment may 
be presumed as from lapse of time Thus payment of a testator s 
debts IS generally presumed after 20 years A written receipt 
(qv) IS nnlj^ presumptive and not conclusive evidence of pay 
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ment If pa} ment be made under a mistake of fact it may be 
recovered but it is otherwise if it be made under a mistake of 
law for it is a iiaxim of law that ig?io?antia legis neminem ex 
cusat Money paid under compulsion of law even though not due 
cannot general!} be recovered where there has been no fraud or 
extortion For appropriation of payments see Appropriation 

Money may be paid into court to abide the result of pend 
mg litigation as where litigation has already begun as security 
for costs or as a defence or partial defence to a claim Payment 
into court does not necessarily (except m actions for libel and 
slander) operate as an admission of liability Money may some 
times be paid into court where no litigation is pending as m the 
case of trustees The payment of wages to labourers and work 
men otherwi e than in com is prohibited See under Labour Law 
Truck Acts Domestic or agricultural servants are excepted See 
also Limit moN Statutes op 

Scotland — ^The law of Scotland as to tender of payment agrees 
with that of England except that Bank of England notes are not 
legal tender and that part pa} ment if accepted in full satisfac 
tion extinguishes the whole debt Scots laws however recognizes 
two presumptions in regard to payment Debitor non praesmmtur 
donare an unascribed payment if accepted by the creditor must 
be imputed to account of the debt but where there are several 
debts the creditor may choose which debt he will impute the pay 
ment to Donatio non praesumitur is applied as meaning that 
where a stranger pays the debt he is presumed to have paid it 
with the debtor s money Payment or satisfaction is also pre 
sumed from lapse of time i e (i) three years from the last entry 
m merchant s accounts ( ) five years from the tenant s re 
moval m the case of rent (3) six years in the case of biHs and 
(4) 20 years m the case of obli ations contained in hologiaph 
writings Where a debt is constituted by writ or is the result of 
a credit transaction payment cannot be proved by witnesses 

Umted States — In the United States the law as a rule does 
not materially difier from English law In some States however 
money may be recoveied even when it has been paid under a 
mistake of law The question of legal tender has been an im 
portant one In 1862 and 1863 Congress passed acts making 
treasury notes legal tender {see Greenbacks) After much liti 
gation the Supreme Court of the Umted States decided in 1871 
{Knox v Lee) m favour of the constitutionahty of these acts 
both as to contracts made before and after they were passed 
These notes are legal tender for all purposes except duties on im 
ports and interest on the public debt All gold coins and standard 
Sliver dollars are legal tender to any amount Silver corns below 
the denomination of dvi ar are legal tender up to $10 and cent 
and 5 cent pieces legal tender to an amount not exceeding 25 
cents It falls exclusively within the junsdiction of Congress to 
declare paper or copper money a legal tender By the constitution 
of the Umted States no State shall make anything but 
gold and silver com a tender m payment of debts (art 1 s 10) 

A number of American States have by statute or decision de 
parted from the general rule that a receipt in full is insufficient 
to make an agreed part payment discharge the entire debt And 
in this connexion it should be noted further that a certified 
check though it is commonly accepted as such is not in fact 
legal tender 

See I Wilhston Contracts § 120 R Pound 18 Yale L J 454 

PAYMENT BY RESULTS A term used to describe van 
ous methods of wage remuneration in which some inducement 
is held out to the wage earner to increase his pay by increased 
production The simplest method is to pay a straight rate per 
piece so that the worker draws remuneration m strict proportion 
to the number of units of output produced by him Such pay 
ment per piece may be accompanied by an agreement to pay a 
minimum wage whatever the output 

The premium bonus system is an interesting form of payment 
by results The essence of this system is to fix by agreement be 
tween employer and employed a basis time for the completion 
of a definite unit of work At the same time the workman is 
guaranteed a time rate of wage If the worker accomplishes the 

umt of work in less than the basis time, he receives over and 

• % 
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abo\e his guaranteed time rate of via e an agieed bonus for the 
time saved Thus while the employer gams through a fall in the 
labour cost of the unit of work with any increase in output the 
employee increases his earning's although not m proportion to 
the increase of output For a fuller description see Wage Sys 
TEMs IN Industry 

PAYMENT OF MEMBERS A monetary allowance to 
members of a representatn e assembly The principle of this could 
only be disputed before the democratic principle leceived its full 
expression and before its full implications were comprehended The 
advent of the Revolution in France there introduced the principle 
of payment of members and the history theieof m that country 
IS broken only by the period of the Restoration to the July Mon 
archy when the State was reformed upon the autocratic principle 
In Great Britain it was not until 1911 that the House of Commons 
resolved upon the payment of members although the principle 


was voted several times after 1890 

The principle of payment of members has not yet been extended 
to the payment of members of local government authorities 
This would involve a lar e expenditure owing to the number of 
local councillors But where the councillors serve on an authority 
whose area is wide as for example the county in English local 
government there is a good case for payment and the County 
Councils Association of Great Britain advocates payment since 
without It It is difficult to man the numerous committees of the 
councils which are in session more often than the full council But 
so far the matter rests at advocacy alone Where the local govern 
ment councillors represent a compact area and all wards are close 
to the place of session the case for payment is much weaker and 
IS more rarely proclaimed 

In the accompanying table particulars of payments in various 
States are given 


State 

House No 

Payment 

Travel 

Remarks 

Upper 

Lower 

British Ei^ipire 

Great Britain 


6rS 

£400 p a 

Free 

House of Commons only 

South Africa 

40 

X 35 

£400 p a 


Deduction of £3 per day of session absent 

Canada 

96 

245 

Jt>4 000 per session 


Deductions for non attendance 

Ontario 

None 

III 

$2 000 



Quebec 

24 

85 

$2 000 



Nova Scotia 

iS 

44 

$i 000 



New Brunswick 

None 

50 

$i 000 



Manitoba 

None 

54 

$i 500 



Bntish Columbia 

None 

48 

$2 000 



Prince Edward Island 

None 

30 

$ 400 



Saskatchewan 

None 

d 3 

$i 800 



Alberta 

None 

60 

$2 000 



Austraha 

36 

76 

£i 000 p a 

Free 


Nev/ South “W ales 

96 

90 

(Upper none 
{Lower £875 p a 

Free travel on 
Govt Rys and 





tramways and 
postage 

Leader of Opposition has additional 







£ so pa 

Victoria 

34 

65 

fUppei £200 p a 

Free travel on all 


\Lomer £500 p a 

railways 

Considered as reimbursement for expenses 

Queensland 

None 

72 

£750 P a 

Expenses of travel 
stationery and 
postage 

Free pass on Govt 
Rys 

Free pass on Govt 
Rys 

Free pass on Govt 
Rys 

jFree 


South Australia 

20 

46 

£400 p a 


West Austraha 

30 

SO 

£600 p a 


Tasmania 

iS 

30 

£300 pa 


New Zealand 

41 

80 

SUppsr £315 pa 

XLower £450 pa 


United States or America 
1 ederal 

96 , 

435 

7 cents a mile 

Distance to and from constituency also 

$ro 000 p a j 


travelling 

cost of Secretary allowed 

Alabama 

3 S ' 

106 

$4 per day durmg session 

Mileage 1 

Session is 50 days onte m 4 years 

Arizona 

19 

47 1 

$5 


Biennial sessions of 60 days 

Arkansas 

35 

100 

$6 


60 

California 

40 

80 

$icKD per month 


sessions first part 30 days second 






as required 

Colorado I 

35 

<55 1 

$i 000 per biermium 


Biennial sessions of 90 days 

Connecticut 

35 

26 

$300 per 2 years term 


Delaware 

17 

35 

$10 per day durmg session 


Biennial sessions limited to 60 days 

Florida 

3 

84 

$6 


60 

Georgia 

Sr 

207 

$7 


50 

Idaho 

44 

6$ 

$S up to 60 days 


60 

Illinois 

SX 

153 

000 p a 


$5pd for extra essions 

Indiana 

50 

100 

$6 per day durmg session 


Biennial sessions limited to 61 days 

Iowa 

5 ^ 

loS 

$i 000 per bienmum 


length unlimited 

Kansas 

40 

raS 

$3 per day durmg session 


limited to 50 days 

Kentucky 

38 

too 

$10 per day 


60 

Louisiana 

39 

100 

$10 


^ 60 

Maine 

31 

57 

$400 per term 


not feed 

Maiyland 

2? 

118 

$5 per day durmg session 


limited to 90 days 

Massachusetts 

40 

240 

$x 500 p a 


Annual sessions 

Michigto 

32 

TOO 

$800 pa 


Brovmaal sessions no fixed length 

Minnesota 

67 

I 3 P 

$x 000 p a 


> limited to 5© days 

Mississippi 

49 

140 

$730 per taennium 


unlimited 

Missouri 

34 

ISO 

$3 per day durmg session 


limited to 70 days 

Montana 

Nebraska 

34 
. 33 

199 

TOO 

$10 

$3oo per bi^immn 


.. do , 

» in&mited, (addiltoa 

for mtu seaskttSf over do wi) . . i ^ 
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House No 




Stale 



Payment 

Tra\ el 

Remarks 

Lpper 

Lower 




ISe\ada 

1/ 

o7 

$ioperdaydurm session 

Milea e 

Pro\ incial sessions limited to 60 days 

New Hampshire 

24 

421 

$ 00 per biennium 


Unhmited 

\e \ Jersey 

21 

60 

$^00 p a 


Annual unlimited session ^ 

Mexico 

4 

49 

per da> dunng session 


Biennial sessions limited to 60 days 

\e V lork 

SI 

150 

$i 500 p a 


Vnnual session 

North Carolina 

33 

120 

$4 per day durin session 


Biennial sessions luiiited to 60 da>"s 

North Dal ota 

49 

113 

$5 per day 


60 

Ohio 

oO 

130 

$i 000 per biennium 


Biennial sessions unlimited in length 

Oklahoma 

44 

107 

$6 per day foi first 60 




days thereafter $ 



Ore on 

30 

60 

$3 per day during session 


limited to 40 days 

Penns^h ama 

50 

20S 

$2 500 per bienmum 

stationery 

unlimited 




$5 per day during session 

and postage 


Rhode Island 

39 

100 

Milea e 

A.nnuai session limited to 60 days 

South C irolma 

46 

124 

$400 per bienmum 


Biennial sessions 

South Dal Ota 

4o 

104 

$5 per day of attendance 


limited to 60 days 

Tennessee 

32 

99 

$4 


unlimited but paid for 
not more than 75 da} s 

Texas 

31 

147 

per day for first 60 





days thereafter $2 


Biennial sessions unlimited m length 

l)tah 

20 

55 

$4 per day dunng session 


Biennial sessions limited to 60 days 

\ ermont 

oO 

247 

$400 per bienmum nith 




additions for extra ses 
sions 


unlimited 


Virginia 

40 

100 

$500 p a 


limited to 60 days 

WashiUt^ton 

42 

97 

$5 per day during session 


60 

M est \ ir^^ima 

30 

94 

$s 


60 

Wis onsm 

33 

100 

$500 per biennium 


no limit or length 

Wyomin 

OXHJCE CotNTRIES 

0 

60 

$12 per day of session 


limited to 40 days 

Argentina 

oo 

108 

18 000 paper pesos per 



\u tna 



year 

Tree 


46 


612 Austnan schilhn s 





per month 



Belgium 

153 

186 

f 1 / pper 8 000 francs p a 
[Lower 25 000 

Free pass between 
residence and 
Capital 


Bolivia 

16 

75 

£72 per month durm" 


Brazil 


session 

Tree 

Sessions last 60-90 days 

63 

212 

200 milreiss p r day 


Paid dunng session Alay 3 to end of Sept 

Bulgaria 

None 

47 

400 levas per day of ses 




t 

! Sion 



Czechoslovakia 

ISO 

i 300 

j 5 000 Kr per month 



Denmark 

Egypt 

5^ 

149 

5 600 or 7 200 kr p a 


Lower amount for those whose homes are 
m Capital 

120 

12 

480 Egyptian £ p a 


France 

Germany i 

314 

SS7 

60 000 francs p a 


Deductions for pensions for members 
Widows and orphans 

66 

493 

619 marks per month 


Baden 

None 

7 

8~i 2 diem i 



Bavaria 

None 

I 9 

00-400 mar s per month 



Hesse 

None 

70 

100-200 



Prussia 

79 

450 

618 marks per month 



Saxony 

None 

96 1 

495-^557 marks per month 



Thunngen 

None 

53 

334-442 



Wurttemberg 

So 

90 

300-450 



Greece 

120 

286 

7 000 drachmae per 



Hungary 



month 

j 


241 

24s 

Soo pengos per month 



Italy 

391 

535 

IS 000 lire p a 

All get free travel 

Only Deputies Old constitution in abeyance 

Japan 

407 

466 

3 000 yen p a 

Free 


Mexico 

ss ^ 

240 . 

6 000 dols p a 
( ib/8 per day m 



Netherlands 

SO 

100 

1 session if not residing 
j in the Hague 



Norway 



[Lower £420 p a 



None 

ISO 

6 000 Kr p a 


130 members of the Stortmg 

Paraguay 

20 

40 

S 000 paper dollars per 


Poland 



month 



III 

444 

I 200 zlotys p a 



Rumama 

170 

347 

500 lei per day of attend 



Spam 

360 


ance plus 2 000 lei per 
month 


Constitution in abeyance 

417 

6 000 pesetas p a 


Sweden 


230 

24 Kx per day (32 if hv 




m 


mg outside the Capital) 


Extra sessions bring extra payment at sapie 
rate 

Upper paid by the Canton they represent 

Switzerland 

44 

5:98 

t Tip per i5'-3olr pet 

T 

1 

1 


[Lower 25 fr per day 
(present) 

390 dinars per 

Lower paid by Federal Govt- 

Yugoslavia 

Kane 

a«s 

Free 
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PAYNj JAMES (1830-1898) English novelist was born at 
Cheltenham on Feb 28 1830 He edited Chambers s Journal 
with much success for 15 years He removed to London in j 
1861 In the pages of the Journal he published m 1864 his | 
most popular story Lost Str Masstngberd Payn wrote some 
hundred novels among the best known being Carlyons Year 
(1868) By Proxy (18/8) and The Talk of the Town 
1883 be succeeded Leslie Stephen as editor of the Cornhtll Maga 
ztne and continued m the post until the breakdown of his health 
an 1896 He died in London on March 5 1898 

A bio'^raphical introduction to his The Backwater of Lzfe was 
furnished by Sir Leshe Stephen 

PAYNEj JOHN HOWARD (1791-1852) American actor 
and playwright was born m New \ork city on June 9 I/91 
When but 14 years of age Payne established and edited The 
Thespian Mirror of which 14 numbers were published In 1806 
he published Julia his hrst play which was performed at the 
Park theatre New York city the same year On Feb 24 1809 
also at the Park theatre Payne made his debut as an actor play 
mg the part of Norvai in the tragedy of Douglas His instant 
success m this role was followed by successes as Zaphno m 
Mahomet Octavian in The Mountaineers Salem an Barharossa 
Tancred in Sigismonda and Romeo in Romeo and Juliet In 1813 
he was engaged at the Drury Lane theatre an London He re 
mained m England or France for nearly 20 years as an actor and 
playwraght Dunng has stay an Europe he wrote translated or 
adapted for the English stage more than 60 plays For a time he 
was employed by the Drury Lane theatre to live m Pans and make 
translations and adaptations of French drama In 1818 he wrote 
Brutus which produced at Drury Lane with Edmund Kean m the 
title role ran for 50 nights It speedily became a favourite in 
America and formed part of the regular repertoire of McCullough 
Edwin Forrest and Edwin Booth In May 1823 his opera Clan 
07 the Maid of Milan was performed at the Co vent Garden 
theatre London This is the opera m which his famous song Home 
Sweet Home appears and it was first sung on that occasion by Ann 
Maria Tree Washington Irving was Paynes constant friend 
and adviser while in England and aided him materially in writing 
the popular Charles the Second Payne was the first American 
who as an actor or playwright attracted a great deal of attention 
in England Pie corresponded with Charles Lamb and chenshed 
an ardent but unrequited love for Mary Shelley In 1832 Payne 
returned to America He became interested m the Cherokee 
Indians with whom he hved for a time in the hut of John 
Ross their famous chief He espoused their cause against the 
Government m memorials and magazine articles and collected 
their myths and traditions In 1842 President Tyler appointed 
him American consul at Tunis Africa but he was recalled m 
1845 In 1851 he was reappointed to his old post He died at 
Turns on April 9 1852 

Bibliographies of Payne s writings are found in The Literary CoU 
lector (Mai 1905) and m the Cambridge History of American Litera- 
ture vol 1 (1917) See G Harrison Life and Writings of John How 
ard Payne (1875) C H Bramard John Howard Payne (1885) 
Bibliophile Society Romance of Mary W Shelley John Howard Payne 
and Washington Irvmg (1907) W T Hanson Early Life of John 
Howard Payne (191$) 

PAYNE, PETER (c 1380-1455) English Lollard and 
Tabonte the son of a Frenchman by an Enghsh wife was born 
at Hough on the Hill near Grantham about 1380 He was edu 
cated at Oxford where he adopted Lollard opinions and had 
graduated as a master of arts before Oct 6 1406 when he was 
concerned m the irregular proceedings through which a letter de 
daring the sympathy of the university was addressed to the 
Bohemian reformers From 1410 to 1414 Payne was principal of 
St Edmund Hall and during these years was enga^^ed in contro 
versy with Thomas Netter of Walden the Carmelite defender of 
Catholic doctrine In 1414 he was compelled to leave Oxford and 
taught for a time in London 

Ultimately Payne took refuge m Bohemia where he became a 
leader of the reformers at Prague He joined the sect of the 

Orphans and had a prominent part in the discussions and con 
of tEe teifyears iim H 0 tq 143Q payue was one of the 


Bohemian delegates to the council of Prague He arrived at Basel 
on Jan 4 1433 and his unyielding temper and bitter words 
probably did much to prevent a settlement The Bohemians left 
Basel m April The party of the nobles who had been ready to 
make terms were attacked in the Diet at Pra ue by the Orphans 
and Tabontes Next year the dispute led to open war The nobles 
were victorious at Lipau on Ma> 9 ^ 4 o 4 it was reported 
m En land that Payne was killed When soon afterwards the 
majority of the Orphans joined the moderate party Pt}ne allied 
himself with the more extreme Tabontes In Fob 14-) 7 the pope 
desired the emperor Si ismund to send Pa\ne to be tried for heresy 
at Basel Payne took refu e with Peter Chelcicl y the Bohemian 
author Two years later be 'was captured ird imprisoned at 
Gutenstem but was ransomed by his Tabonte inends Payne 
took part in the conferences of the Bohemian parties in 1443 
1444 and a am m 1452 He died at Pi a ue m 145^ Payne was 
also known as Clerk at Oxford as Peter English in I ohtmia and 
as Freyno* after his French father and Hou h from his birth place 

Bibliography — ^The chief facts of Pa\neb Ln h h cart r arc given 
in the Loci e Ubro veritatim of T Ga coigne (cd ThoDld Rogers 
Oxford iSSi) For his later life the principal ourecs arc contained 
m the Monumenta concthorum gen ralium sae uh Sauuli xv or 
saeculi qmntodecimi vols i-m (Vienna 185 iSjD For modern 
authorities consult Palacky Gescluchtc von t hmen and 

Creightons History of the Papacy The bio 1 ipln by James Baker 
A Forgotten Gieat Englishman (1894) is too partial 

PAYNTER (or Painter) WILLIAM (r 1540-*! 594 ) 
English author was a native of Kent Ht niatnculatcd at St 
Johns college Cambrid e m 15:) 4 In he became clerk 
of the ordnance in the Tower of London i position m which he 
appears to have amassed a fortune out oi the public funds In 
1586 he confessed that he owed the go\trnninit a thousmd 
pounds and m the next year further chavis of pcculition were 
brought against him In 1^91 his son \nthon\ owned that he 
and his father had abused their trust but 1 miter ret lined his 
office until his death The first \oIinie oi his I aha of PUamre 
appeared in 1566 It included 60 talcs iiid w is followed in the 
next year by a second volume cent immi, 4 n w ones \ %i cond 
improved edition in 1575 contained se\cii new stones laynler 
borrows from Herodotus Plutarch Aulus C t ihus \< Inn Li\y 
Tacitus Quintus Cmtius from Girakli ( mlhio Mitteo Bmdello 
Ser Giovanni Fiorentmo Straparoh Outen of Navarre 

and others To the vogue of this and sinnl ir colic et ions we owe 
the Itahan setting of so large a proportion of the Ih?ibethan 
drama The early tragedies of ippms and I w t mm and Tancred 
and Gismund were taken from The Palo a of PL 0 sun and among 
better known plays denved from the book ire the Sh ikesfieanaii 
Timon of Athens Alls Vi ell that Ends dl (from Giietta of 
Narbonne) Beaumont and Pletthers Trmmpk of Diath and 
Shirley s Love s Cruelty 

The Palace of Pleasure was edited b\ Joseph Hi lew md m 1S13 
This edition was collated (1890) with the Bnli h Must urn copy of 
157s by Mr Joseph Jacobs who added further pnfaton matter 
including an introduction dealing with the importince of Italian 
novelle m Elizabethan drama 

PAYSANDU, the second city of Urugiuv m importance 
capital of a department of the same name is situ itcd upon the 
east bank of the Uruguay nver about 14 m NW of Montevideo 
Pop (1934 estimate) 26000 Growth is lonslant because of 
immigration and a favourable climate The Lrugu iv nver is navi 
gable for steamers of 14 ft draft md Piysindu his become an 
important port Regular steamer commimit limn is mamtamed 
with Buenos Aires and Montevideo A nilwiy connects with 
Montevideo toward the south east and mother ptneirates tie 
northern country to the Brazihan frontier Pavs mdti is the cenlm 
of the meat paebng and frozen meal industry of the republic, 
and also possesses brewents sawmills creameries canning estah 
hshments tannenes flour mills etc It has a stieet car sysle&, 
electnc lights a pubhc library theatre two public marMs 
pital meteorological observatory There are some good govw 
ment toldmgs and several bank and hotel feuiWings » ^ 

' was named m honour of Pay Sandu, t ^ 

The department of PaysandiMiret 5 ii/ sqUtt , 

^stimte) 74^5 laofetgi misinf wf f |^| 
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PAZ SOLDAN, MARIANO FELIPE (i8 1-1886J 

Peruvian historian and geographer was born at Arequipa on 
\ug 2 18 I He studied law and after holding some minor 
judicial ofiices \\as minister to New Granada in In i860 

Castilla made him direct 0 of pubhc works In 1861 he published 
his reat atlas of the republic of Peru and m 1S68 the first volume 
of his history of Peru after the acquisition of her independence 
A second volume followed and a third bnnging the history down 
to i8j 9 was published after his death by his son In 1870 he was 
minister of justice and worship under President Baita but shortly 
afterwards retired from public life to devote himself to his great 
geographical dictionary of Peru which was published m 18/7 
Dunng the disastrous war with Chile he sought refuse at Buenos 
Aires where he was made professor in the National college and 
where he wrote and pubhshed a history of the war Eistoria de la 
Guerra del Faafico (1884} He died at Lima on Dec 31 1886 

PEA {Ptsum) a enus of the family Leguminosae consisting of 
herbs with compound pinnate leaves ending m tendnls by means 
of which the weak stems are enabled to support themselves and 
with large leafy stipules at the base The flowers are typically 
papihonaceous {see Leguminosae) with a standard or large 
petal above two side petals or wings and two front petals below 
forming the keel The stamens are ten — ^nine united the tenth 
usually free or only sh^htly joined to the others This separation 
allows approach to the honey which is secreted at the base of the 
staminal tube The ovary is prolonged into a long thick bent style 
compressed from side to side at the tip and fringed with hairs 
The fruit is a characteristic legume or pod bursting when npe 
into halves which bear the large globular seeds (peas) on their 
edo'es These seeds are on short stalks the upper extremity of 
which IS dilated into a shallow cup {anl) the two seed leaves 
{cotyledons) are thick and fleshy with a radicle bent along their 
edges on one side 

The genus is exceedingly close to Lathyrus being only dis 
tmguished technically by the style which in the latter genus is 
compressed from above downwards and not thick It is not sur 
prising therefore that under the general name pea species both 
of Ptsim and of Lathyrus are included The common field pea 
with purple flowers tan coloured or compressed mottled seeds and 
two to four leaflets is Ptsum arvense which is cultivated in ail 
temperate parts of the globe but which according to the Itahan 
botanists is truly a native of central and southern Italy The gar 
den pea P sattvum which has white flowers is more tender than 
the preceding and its origin is not known it has not been found 
m a wild state and it is considered that it may be a form of P 
arvense having however from four to six leaflets to each leaf 
and globular seeds of umform colour 

P sattvum was known to Theophrastus and De Candolle {Origin 
of Cultivated Plants p 329) points out that the word pison 
or its eqmvalent occurs in the Albanian tongue as well as in Latm 
whence he concludes that the pea was known to the Aryans and 
was perhaps brought by them into Greece and Italy Peas have 
been found m the Swiss lake dwelhngs of the bronze period The 
garden peas differ considerably m size shape of pod degree of 
productiveness form and colour of seed etc The sugar peas are 
those in which the inner lining of the pod is very thin instead of 
being somewhat horny so that the whole pod can be eaten Unlike 
most papilionaceous plants peaflowers are self pollinated The 
numerous varieties of peas in cultivation have been obtained by 
cross fertihzation and also by selection Peas constitute a highly 
nutritious article of diet from the large quantity of nitrogenous 
materials they contain in addition to substantial amounts of 
starchy and saccharine matters 

The sweet pea cultivated for the beauty and fragrance of its 
flowers IS a species of the alhed genus Lathyrus {L odoratus) a 
native of southern Europe The chick pea {qv) {Ctcer aneti 
num) cultivated in many countries is still farther removed from 
the true peas The everlasting pea of gardens is a species of 
Lathyrus {L lattfokus) with very deep fleshy roots bold fohage 
and beautiful but scentless flowers 

The field p«a {Ptsum arvense) is better adapted than the bean 
to hght soils and is best cultivated m rows of such a Width as to 
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admit ot horse hoemg The early stage at which the plants fall 
over and forbid further culture renders it even more needful than 
in the case of beans to sow them only on land already clean If 
annual weeds can be kept m check until the peas once get a close 
cover the> then occupy the ground so completely that nothin else 
can hve under them and the ground after their removal is found 
in the choicest condition A thin crop of peas should never be 
allowed to stand as the land is sure to become wholly overrun with 
weeds these will comple ely choke the growth of the peas The 
difficult> of getting this crop well harvested renders it peculiarly 
ad\isabie to sow only the early varieties 

The pea preiers a friable calcareous loam deeply worked and 
well enr ched with good hotbed or farm yard manure The early 
crops require a varm sheltered situation but the later are better 
grown 6 or 8 ft apart or more in the open quarters dwarf crops 
being introduced betv\ een the rows The dwarf or early sorts may 
be sown 3 or 4 ft apart The deep working of the soil is of impor 
tance lest the plants should suffer in hot dry weather from mildew 
or arrest of growth The first sowing may be made about the be 
ginning or middle of November in front of a south wall the 
plants bem«^ defended by spruce fir branches or other spra> 
throughout the winter In February sowings are sometimes made 
in private gardens in flowerpots or boxes and the young plants 
afterwards planted out The mam crop should be sown towards 
the end of February and moderate sowings should be made twice 
a month afterwards up to the beginning of July for the north 
and about the third week in July for warmer distncts Dunng 
dry hot weather late peas denve great benefit from mulching and 
watenng The latest sowings at the middle or end of August 
should consist of the best early sorts as they are not so long in 
producin<^ pods as the larger and finer sorts and by this means 
the supply may be prolonged till October or November As they 
grow the earth is drawn up to the stems which are also supported 
by stakes a practice which m a well kept garden is always advis 
able although it is said that the early vaneties arnve sooner at 
matunty when recumbent 

Peas grown late m autumn are subject to mildew to obviate 
which it has been proposed to dig over the ground in the usual 
way and to soak the spaces to be occupied by the rows of peas 
thoroughly with water — ^the earth on each side to be then col 
lected so as to form ndges 7 or 8 in high these ndges being well 
watered and the seed sown on them m single rows If dry weather 
at any time set in water should be supplied profusely once a 
week 

To produce very early crops the French market gardeners used 
to sow early in November in frames on a border having a good 
aspect the seeds being covered very slightly The young plants 
are transplanted into other frames in December the ground inside 
being dug out so as to be 18 or 20 in below the sashes and the 
earth thus removed placed against the outside of the frames The 
young plants when 3 or 4 m high are planted in patches of three 
or four 8 in asunder m four longitudmal rows The sashes are 
covered at night with straw mats and opened whenever the 
weather is sufficiently mild When 8 or 10 in high the stems are 
inclined towards the back of the frame a little earth being drawn 
to their base and when the plants come mto blossom the tops 
are pinched out above the third or fourth flower to force them into 
beanng As soon as they begin to pod the soil may have a gentle 
watenng whenever sufficiently warmed by the sun but a too vigor 
ous growth at an earlier penod would be detrimental Thus treated 
the plants bear pods fit for gathering m the first fortnight in April 

(V H B) 

PEABODY, ELIZABETH PALMER (1804-1894) 
American educationist was born at Billerica (Mass ) on May 
16 1804 Educated at a small private school by her gifted mother 
as were her sisters Sophia (Mrs Nathaniel Hawthorne) and 
Mary (Mrs Horace Mann) she began her own teaching at 16 
Later she was assistant m A Bronson Alcott s famofis Temple 
school of which she published a Record (1835) Although over 
shadowed by Margaret Fuller^ she was one of the leading femimne 
figures in the Transcendental movei%ent he:^ West street book 
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By article ii of tlie Covenant every war or threat of war — I 
whether immediately affecting any of the member States of the * 
League or not — is declared to be a matter of con ern to the whole 
League which is empowered to take any action that may be 
deemed wise and etfectual to safe^-uard the peace of the world 
The Leagues organs — the Assembly and the Council — ^are in 
tended to bring within full public discussion any international dis 
pute likely to lead to war and by maintaining personal contacts 
and CO operation between the leading statesmen of the world to 
allow time by a procedure of delay for passions to cool The 
methods adopted m the Covenant for the prevention of war 
(when diplomacy and mediation have failed) are set out m article 
12 which is as follows — The members agree that if there 
should arise between them any dispute likely to lead to a lupture 
they will submit the matter either to arb tration or judicial 
settlement or to an inquiry by the Council and they a^^-ree in no 
case to resort to war until three months after the award by the 
arbitrators or the judicial decision or the report of the Council 
The reference m the article to judicial settlement is meant to 
imply submission of the dispute to the Pei manent Court of Inter 
mtional Justice set up at The Hague by a unanimous vote of 
the Assembly of the League of Nations on December 13 1920 
The creation of this tribunal has for the first time in the world s 
history provided States with a leal Court of Justice or<yanised on 
strictly judicial lines Its jurisdiction is on principle optional 
Article 36 of the Statute of the Court offers however to States 
the possibility of making this jurisdiction obligatory by providing 
that they may by a declaration recognise as compulsory zpso 
facto and without special agreement the junsdiction of the Court 
in ail or any of the classes of legal disputes concerning (a) the 
interpretation of a treaty (b) any question of mternational law 
(c) the existence of any fact which if established would consti 
tute a breach of an international obligation and (d) the nature 
and extent of the reparation to be made for the breach of an 
international obligation So far only 26 States have effectively 
bound themsehes to this compulsory jurisdiction, amongst which 
are Great Britain and the British Dominions The establishment 
of the Permanent Court does not displace the Court of Arbitration 
organised by The Hague Peace Conferences but leaves to States 
the choice between two kinds of juiisdiction the one judicial and 
the other arbitral On the other hand the Permanent Court of 
Justice has a further function which was never po sessed by the 
Court of Arbitration the function to deliver advisory opinions 
upon any dispute or question referred to it by the Council or 
the Assembly of the League of Nations and thus help these bodies 
m their task of effecting a conciliation by supplying them with an 
authontative legal opinion on the question m controversy For 
disputes other than those of a legal nature iiid which cannot 
therefore be satisfactonly settled by either a judicial settlement 
or by arbitration the Covenant provides for submis ion to an 
inquiry by the Council and as a further resort to the Assembly 
of the League The Council s functions m such a case are three 
fold ~(i) to investigate the dispute ( ) to endeavour to effect 
a conciliation (3) either unanimously or by a majonty vote to 
publish a report setting forth the facts of the dispute and pro 
posmg a recommendation for its settlement (articles 15 and 17 
of the Covenant) And a general tendency has recently grown 
up to adopt Cdncdiatton Commissions in the first instance with 
subsequent reference to the Council if the Commission s proposals 
are not accepted by the parties to the dispute The third Assembly 
of the League by a unanimous resolution adopted on September 
22 1922 recommended the conclusion by States of treaties for 
the setting up of such Conciliation Commissions 
The methods adopted by the League for the prevention of war 
hate proved up to now so effective as to encourage further hope 
in the future It has so far been responsible for the peaceful 
seitlmients of disputes such as that between Sweden and Finland 
over the Aaland Islands between Germany apd Poland upon the 
Upper Silesian frontier between Serbia and Greece and Albama 
in respect of the latter s boundaries between Poland and Czecho 
Slovakia upon a similar boundary dispute between Great Bntem 
ai:^ Turk^ in regard tp th^ j^rpntiers of Iraq in Uie Memel 


incident m January 1923 and in the very grave dispute between 
Greece and Bulgaria m October 1925 Any one of these incidents 
might have led to war but for the timely intervention of the 
Lea ue 

The Locarno Fact strove to complete the League of Nation s 
organisation by definitely securing the adhesion of Germany and 
eliminating thus that most critical dispute between France and 
Germany which had proved such a source of wars m Europe By 
the Treaty of Mutual Guarantee concluded on Octobei 16 19 5 
Germany and France and also Germany and Belgium undertook 
that they will m no case attack or invade each other or resort 
to v/ar a*^ainst each other They undertook further to settle 
by peaceful means all questions of every kind which mi ht 
arise between them and which could not be settled by diplomacy 
This involves submission to the Permanent Court of International 
Justice or to a Court of Arbitration of all questions as to their 
respective rights viz judicial disputes and reference to a Per 
manent Conciliation Commission of all othei questions Fail 
mg settlement by conciliation the dispute is to be dealt with by 
the Council of the League of Nations This compulsory sub 
mission to judicial settlement or arbitration accepted by France 
Germany and Bekium applies also as between Germany and 
Poland and Germany and Czechoslovakia and constitutes a great 
step in advance of article 13 of the Covenant of the League which 
makes such submission voluntary and not compulsory 

The Pans Peace Pact 1928 — ^Whilst the League of Nations 
IS the most effective instrument of peace ever devised it does 
not completely abolish war as under ai ticks 15 and 16 of the 
Covenant both a collective war and an individual war still lemam 
possible either as an ultimate sanction ot the League s resolu 
tions or in case all peaceful means have failed lo fill up this 
gap a multilateral treaty known as the Pius Peace Pact was 
signed on August 27 1928 for the renunciation of war By 
December 5 1928 fifty nine nations out of the sixty tour inde 
pendent States of the world had adhered to the Pact In July 
1929 the U S A declared the Pact in opention suhseijuintly every 
sovereign State except three South American Rtpuldics agreed 
to it The initiative for the conclusion of this treaty rests 
with Monsieur Briand the French lortign Secret iry and the 
United States Secretary of State Mr Ltliogg and followed closely 
on the Resolution passed unanimously m September 19 / by the 
Eighth Assembly of the League of Nitions thii ill wars of 
aggression are and shall always be prohibitc d md th it every 
pacific means must be employed to settle disputes of every 
description which may anse between States The Pans Pact 
extends this prohibition to all wais generally md not onl> to wars 
of aggression which are m fact incapable of any exact defiiniion 

The Pact is a very bnef document con 1st mg of three articles 
only the last of which is merely a formal one dealing with 
latification The important pnnciple is contamed in article I 
that the High Contracting Parties solemnly declare m the name 
of their respective peoples that they condemn recourse to war 
for the solution of international controversies and renounce it 
as an instrument of national policy m their relations with one 
another The article has been purposely drifted m such gen 
eral terms so as to include all mtemationai differences which 
may arise between the parties and covers therefore not only 
justiciable disputes but also political and tconomical contro 
versies and generally all disputes other than domcfetit ones On 
the other hand the renunciation of war n expressly limited to 
wars undertaken as an instrument of national policy —a term 
which according to the official interpretation placed upon it by 
Mr Kellogg excludes wars resorted to under the hnalienabie 
right of self defence (United States Note of June 23 ipaS Tfe 
Times June 25 1928) The expression itself of m ^ mstrument 
of national policy is not defined in the Pact but the official note 
of the French Foreign Office of Apnl 19 1928^ explains the words 
as meaning an instrument of personal spontaneous and inde 
pendent pohtical action m which Stites take the imtmtive i»c| 
as an action in winch they find themselves involved by |he 
cation of a treaty such as the Covenant of the Uague or ! 1 
other treaty registeifd at the Imm of ft 
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therefore be presumed that the Pact does not prohibit ^ars under 
taken collects eh as a measure of international sanction or co 
ercion but only wars undertaken by an individual State or group 
of States m their o\/n interest and not on behalf of the com 
munity of nations E\en with this hmitation the Pact assumes 
the character of the most important international event since the 
establishment of the Lea^-ue of Nations since it deprives of its 
legitimacy the right to go to war which has hitherto been regarded 
as an attribute of so\erei nty of every independent State Lip 
to and mciudm<^ the "World War it has always been a common 
habit of dipiomacv to attach to every proposal for the settle 
ment of a dispute the threat that failure to comply therewith 
would be followed by war In the words of Clausewitz war is 
an instrument of national policy whereby one nation imposes 
Its will upon another The Pact takes away this custom of 
associating waif are with national prestige or interest and com 
mits the contracting parties to the fundamental principle that 
war ought to be delegalised in the international sphere as it 
has already been delegalised inside every civilised State It also 
creates a basi upon which the United States and Russia — ^not 
at present members of the Lea ue of Nations — can co operate 
with the rest of the world in maintaining peace by the solemn 
declaration agreed to by all the signatory Powers that the settle 
ment or solution of all disputes or conflicts of whatever nature 
or of whatever origin they may be which may arise between them 
shall never be sought except by pacific means (article 2 of the 
Pact) 

Pan American Union — ^In 1881 Mr Blaine the then Secre 
tary of State of the United States put out the sug estion in his 
instructions to the United States ministers in Central and South 
America that delegates of all the American republics should 
participate m a Congress for the purpose of preventing wars on 
the American continent Out of this policy has eventually resulted 
the Pan American Union whose headquarters are at Washington | 
where also was held in i88g the first of the Pan American Con 
ferences which ended m the declaration that arbitration consti 
tuted the public law of the Amencan nations The other out 
standing Pan American Conferences are those held — (a) at 
Santiago m 1923 when a Convention for the settlement of dis 
putes was adopted and (b) at Ha\ana m February 1928 when 
two anti war resolutions were unanimously agreed to by the 
twenty one American republics the first of which contains the 
dedal ation that the parties adopt compulsory arbitration as the 
means they will employ for the peaceful settlement of their 
international disputes of a legal character and the second of 
which that every war of aggression is considered illicit and as 
such declared prohibited and that all the American nations must 
employ peaceful means for the settlement of all conflicts which 
may arise between them In pursuance of these resolutions 
another Pan Amencan Conference was held at Washington in 
December 1928 to draft and adopt appropnate treaties of com 
pulsory arbitration and conciliation 

Codification of International Law — was Jeremy Ben 
tham who first advocated the codification of international law 
as a basis for an everlasting peace between civilised nations 
Since then many attempts have been made to secure peace by 
the enactment of universal rules binding on all the States of the 
world The two Hague Peace Conferences have endowed nations 
with several Conventions each of which is a model of its kind 
The Pan American Conferences of the various nations on the 
American continents similarly have adopted many Conventions 
toward the same end The subject has also attracted the serious 
attention of the League of Nations which through its Com 
mittee of Experts for the progressive codification of Interna 
tional Law is now workmg at the gradual development of an 
international code Such a code constitutes an absolute necessity 
now that a Permanent Court of International Justice is in 
existence 

Bisatmameiat — is being increasingly reahsed that the ex 
istmg rivalry in armaments and military preparations is a real 
threat to the preservation of peace There is considerable force 
m the argument advanced by pacifists that the renunciation of 
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war as an instrument of national policy and the simultaneous 
budding of more instruments of war are m reality incompatible 
The plea that such armaments are necessary for a nation s 
security le ds to a \icious circle smce no nation can make itself 
secure without at the same time making neighbouring States m 
secure Reliance on military w apons by one nation inevitably 
creates the necessity for similar preparation m other nations 
This process of emulation m armaments is a policy from which 
no Sta e can free itself without the co operation of the other 
States Article 8 of the Covenant of the League of Nations 
recognising that the maintenance of peace requires the reduction 
of national armamen incites the Council of the League to 
formulate plans for such a reduction and also to advise as to 
the best means for preventing the elfects attendant on the private 
manufacture of munitions and implements of war which is open 
to serious objection The work is being now carried on by the 
Preparatory Disarmament Commission of the League which 
met at Geneva on April 15 1929 for the purpose of discussing 
a general plan of disarmament The necessitv of accomplishing 
the reduction and limitation of armaments with as little delay as 
possible formed the subject of an important resolution adopted 
by the Assembly of the League Sept 1928 Another step was 
taken by the Treaty for the Limitation of Naval Armaments 
signed at Washington Feb 6 19 2 by Great Britain France 
Italy Japan and the United States binding themselves to scrap a 
number of warships and to limit construction and acquisition of 
battleships and the calibre of guns This agreement is further 
completed by the International Treaty for the Limitation and 
Reduction of Naval Armament signed m London April 22 1930 
which limits the number of cruiser destroyer submarine forces 
of the British Empire the United States and Japan But no treaty 
has been concluded for the reduction of military or air foices 
Modem Factofs of Peace — ^The progress registered remains 
small nor is it possible to anticipate that nations will ever con 
sent to a geneial disarmament before a feeling of security is 
estabhshed m the international sphere And the essential con 
dition for such a feeling of security can only be created when 
the same principle which maintains peace inside the State is 
extended also to the mutual relations of the States viz what 
Hobbes calls the social contract that m no case recourse to 
violence or force will be made for the settlement of disputes 
The Pans Peace Pact is a great step m the right direction But 
of course what is required is in the fiist place a renunciation of 
war for all purposes without any qualification or restriction In 
the second place States must surrender the right which they 
claim at present to decide at their own disci etion whether an 
international controversy should be submitted or not to peaceful 
means for its settlement Submission to a judicial settlement or 
arbitration for all disputes of a legal character and to concihation 
for all other disputes ought to be made compulsory Meanwhile 
there are many hopeful signs that the world is tending more and 
I more towards the attainment of peace One of them is the 
' growth of modem democracy Resort to wars for the purpose 
I of gratifying the ambition of heads of the State or of increasing 
their territories or wealth appears difficult if not impossible 
under a democratic system of government where the choice of 
life and death for thousands of people can no longer depend on 
the arbitrary wishes of one man or a group of men Another 
important factor of great influence is the spread all over the 
world of Societies bound by their articles to promote peace and 
understanding amongst the various nations Prominent examples 
of such societies are the League to Enforce Peace in the United 
States and the innumerable League of Nations Unions in the 
British Empire A further factor of peace is the modern develop 
ment of the Press and also of the means of transport which tend 
to bring the peoples of the world more and more together and to 
increase their mutual knowledge of each other The whole of 
mankind is now more linked together than it has ever been before 
and reciprocal influences for peace order and justice are bound 
to react strongly m the commumty of nations Although war 
still remams possible and much more remains to be accomplished 
the possibility of ifs breaking out has been reduced to the lowest 

% 
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limit The progress that the world has made in the cause of peace 
in the last ten years surpasses every previous effort There is a 
common conscience of mankind intent upon avoiding war and 
realising that peace is necessary for human progress (C J C ) 
See J S Bassett The Lost Fruits of Waterloo (1919) and The 
League of Nations (1928) F S Marvin (editor) The Evolution of 
World Peace (19 i) C C Moruson The Outlawry of War (19 7) 

J T Shotwell The Pact of Pans (1928) and pubhcations of the 
American Peace Society World Peace Foundation and Carnegie En 
dowment for Interna’''ioiial Peace A H Philipse Le role au Consetl 
de la Societe des Nat ons dans le reglement pacifique des dtffeiends 
mternationaux (19 9) Henri Pensa De Locarno au Pacte Kellogg 
(1930) Christina Pbelps The Anglo American Peace Movement in 
the Mid Nmetee ith Century {1930) F B Boecl el Betwee t War and 
Peace (ig 8) contains a comprehensive bibliography 
PEACE, BREACH OF THE see Breach of the Peace 
PEACE CONFERENCES For conferences for the promo 
tion of peace held before 1914 see Hague Conferences For 
peace conferences subsequent to the World War see relevant head 
mgs e g Locarno Pact of Paris Conference of Versailles 
Treaty OF etc 

PEACE PIPE see Calumet 

PEACH, the name of a fruit tree which is included under the 
genus Prunus {Prunus persica) its resemblance to the plum is 
obvious Others have classed it with the almond as a distinct 
genus Amygdalus while others again have cons dered it suf 5 
cientiy distinct to constitute a separate genus Persica 
In general terms the peach may be said to be a medium sized 
tree with lanceolate stipulate leaves borne on long slender 
relatively unbianched shoots and with the flowers arranged singly 
or m groups of two or more at intervals along the shoots of the 
previous yeai s growth The flowers have a hollow tube at the 
base beanng it its free edge five sepals an equal number of 
petals usually concave or spoon shaped pink or white and a 
great number of stamens The pistil consists of a single carpel 
with Its ovary style stigma and solitary ovule or twin ovules 
The fruit is a drupe having a thin outer skin (epicarp) enclosing 
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A BRANCH OF THE REACH TREE (A) SECTION OF FRUIT <B) FLOWERS 

the flesh of the peach (mesocarp) the inner layers of the carpel 
btcomittg woody to form the stone while the ovule ripens into 
iie kernel or seed This is exactly the structure of the plum or 
ai^rfcot, and diier$ from that of the almond which is identical 
in the wst instance only in the circumstance that the fleshy part 
of the latter eventually becomes dry and leathery and cracks open 
along a line caHed the suture 

f Ih# nectame is a Vanatum from the peach mainly chamc 
kfepd hf the b^rentnstinoe th^t^ wtnle the skm of the mpe frmt is 
. the peachy it n sMmnf and 4®stJtute of he^rs m the 
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nectarine That there is no essential difference between the two is 
however shown by the facts that the seeds of the peach will pro 
duce nectarines and vice versa and that it is not very uncommon 
thou h still exceptional to see peaches and nectarines on the same 
branch and fruits which combine m themselves the characteristics 
of both nectarines and peaches The blossoms of the peach are 
formed the autumn previous to their expansion and this fact to 
gether with the peculiarities of their foim and position requires to 
be borne in mind by the gardener in his pruning and training oper 
ations The only point of practical interest requiring mention 
here is the very sm^^ular fact attested by all peach ^rowers that 
while certain peaches are liable to the attacks of mildew others 
are not In the case ot the peach this pecuiianty is in some way 
connected with the presence of small glar dular outgrowths on the 
stalk or at the base of the leaf Some peaches have globular 
others remform glands others none at all and these latter trees 
are more subject to mildew than are those provided with glands 

As to the ori^'in of the peach two views are held that of A de 
Candolle who attributes all cultivated varieties to a distinct 
species probably of Chinese origin and that adopted by many 
naturalists but more especially by Darwin who looks upon the 
peach as a modification of the almond The botanical evi 
dence seems to indicate that the wild almond is the source of 
cultivated almonds peaches and nectarines and consequently 
that the peach was introduced from Asia Minor or Persia whence 
the name Persica given to the peach On the other hand de Can 
dolie from philological and other considerations considers the 
peach to be of Chinese origin though it is not found wild there 

For further details see C Danvm The Vanatioi of Animals and 
Plants under Domestication (1868) A de Candolle The Ongin of C d 
tivated Plants (1884) (X ) 

Ctiltivation in the United States — ^The first Spanish ex 
plorers brought the peach to the New World and as early as 1600 
peaches were common m Mexico Before the lapse of another 
century the peach had been carried by explorers settlers and In 
dians to every part of the two continents where tins fruit is now 
grown Nowhere else in the world does the peach hrive so well 
as m temperate parts of the Western Hemisphere Soil and 
climate exactly suit the peach in the Americas so that soon after 
its introduction m the New World it became a wide spread escape 
from cultivation and early botanists considered it a native In 
no other part of the world is the peach so largely grown as a com 
mercial product as m the peach regions of the United States 
Using the census report of 19 o as a basis of calcuhtion it can be 
stated that the commercial value of the peach crop of the United 
States IS about $35 000000 per annum Formerly a luxury the 
peach IS now a necessity in American homes and is used fresh 
dried or canned the year around The value of canned peaches 
m the United States is about one seventh that of the total value 
above given The peach ranks second to the apple m the fruit 
industry of the United States 

Hedrick in a monograph on the peach in New York published 
m 1917 described 2 181 vaneties nearly all of which are or 
have been grown in some part of the United States Probably 
500 sorts are to be found in American orchards and nurseries 
at the present time All of the many kinds grown on the American 
side of the Atlantic with less than a half dozen exceptions have 
originated in the regions where grown to meet the needs of a very 
distinctive American peach industry 

The cultivation of this fruit in the New World differs markedly 
from the methods of growing m the Old World Orchards are more 
extensive culture less intensive trees are always grown as stand 
ards never trained on walls or m arbitrary shapes nearly all of 
the kinds are yellow fleshed and free of stone seldom with white 
flesh which often clings to the stone as m Europe The suppression 
of diseases by spraying and orchard hygiene is much more neces 
Sary in America than m Europe 

Two unusual diseases unknown in Emmpe take tremepdous toll 
from American peach orchards One of these diseases peach yel 
lowSy the more vimlent spread like a wave of fire throt^h the 
peach orchards of Amenta a half century ago befbre jnefhofls^of 
control were discovered The disease^is much less yinilent how 
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than Vkhen it first made its appearance and i controlled fairly is- ell { 
b> removing ail diseased trees The cause of the di ease is gener i 
all> upposed to be some lowly organism as it is violentlv con 
tagious Little peach which appeared a few decades later than 
peach yellows is iikevi e conta^nous through some unknown or 
ganism and just as yellows is named from yellow foliage so 
little peach receives its name from small peaches which are 
inedible Like the yellow s it is controlled by cutting out diseased 
trees 

The following are the leading commercial varieties named in order 
of npenm 

Mikado (June Elberta) — the earliest \ellow fie bed peach hand 
ome ood Greensboio — ^productive hardy white fleshed ood semi 
clingstone Pochester — ^yellow freestone excellent quality a desirable 
early variety Carman — ^white fieestone ood in quahty Cham 
pion — excellent quality white semi clingstone home use Belle of 
Georo^a — white handsome semi freestone «^ood Early Crawfoid — 
plendid yellow peach freestone uncertain bearer South Haven — 

\ ellow freestone hardy promising new sort J H Hale — ^very lar e 
Hand ome > ellow freestone requires cross polhnation Early El 
berta — Elberta t>pe but earlier freestone Elberta*— the leading com 
mercial peach m iNew Aork handsome lar e yellow freestone 
Wilma — Elberta type npenm a week later freestone Crosby — yel 
low freestone good quality hardy Chili — ^yellow freestone late 
excellent for home canning (U P H ) 

PEACHAM, HENRY (c 1576-^ 1643) English wnter was 
the son of Henry Peacham curate of North Mimms Hertford 
shire and author of a book on rhetoric called the Garden of 
Rhetoric (1577) The elder Peacham became m 1597 rector of 
Leverton Lincolnshire The son was educated at Trinity college 
Cambridge where he graduated B A in 1594-95 and M A in 1598 
He was for some tim a schoolmaster at Wymondham Norfolk 
but settled m London m 161 earning his living as tutor to young 
men preparing for the universities His first book was Graphtce 
(1606) a treatise on pen and water colour drawing which as The 
Gentlemans Exercise passed through three editions The years ^ 
1613-14 he spent abroad part of the time as tutor to the three 
young sons of Thomas Howard (1585-1646) earl of Arundel and 
partly on his own account He travelled m Italy France West 
phaha and the Netherlands The table of Sir John Ogle En lish 
governor of Utrecht was he says a little academy where he 
met soldiers and scholars of all nationalities When he returned 
to London he was accused of hbel on the king The charge was 
however easily rebutted 

Peacham had many fnends in London among them Thomas 
Dowland the musician Imgo Jones and Edward Wright the 
mathematician In 1622 appeared Peacham s magnum opus the 
Compleat Gentleman Enlarged editions appeared m 1626 and 
1627 The 1627 edition was repnnted in 1634 and a third with 
additional notes on blazonry by Thomas Blount (1617-79) ^P“ 
peared in 1661 Peacham was a Cavaher even an ardent polemist 
in the royal cause but the central point of his book is a more or 
less Puritan sentiment of duty In his later years Peacham was 
reduced to extreme poverty and is said to have wntten children s 
books at a penny each His last book was pubhshed in 1642 and 
it may be concluded that he died soon afterwards 

His other works include Minerva Bntanna (1612) dedicated to 
Henry prince of Wales The Period of Mourning (1613) m honour 
of the same prince Thalia s Banquet (1620) a book of epigrams 
The Art of Living m London (1642) and The Worth of a Peny 
(1641) etc There is a nearly complete collection of Peacham s 
works in the Bodleian Oxford Harleian MS 6855 contams a trans 
lation by Peacham of James I s Basihcon dor on into Latin verse 
written m his own hand and ornamented with pen and ink drawm s 
His Compleat Gentleman was edited by G S Gordon in 1906 for the 
Clarendon Press the Art of lowing is reprinted m the Harleian Mise 
IX The Worth of a Peny in E Arber s English Garner (vol vi 1883) 

PEACH TREE BORER, a North Amencan sesiid moth 
{Aegerm emUosa) one of the most important and senous enemies 
of the peach in the United States It is supposed to cause dam 
age to the amount of $6 000 000 annually The principal injury 
occurs east of the Rocky mountains from Canada south to 
Flonda It attacks trees oral! ages Its original food plants were 
probably wild cherry and wild plum It afeo attacks nectarines 
apncots prunes almonds and plums but is pre epiinently in 
jutiofts to th^ peach The adult tnoth is a dear winged creaWe 
jfeaembhng a wasp at first glance It has a wing sprmd of about 
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1 1 " in The eggs are hid about the base of the tree and the larvae 
bore rapidly under the bark and downwards toward the collar 
The larva feeds and s, ows rapidly and remains in the larval state 
from May or June through the following winter transforming to 
pupa m the spring enclosed in a silken cocoon m which axe incor 
porated bits of bark and excrement Many larvae may be found 
in the same peach trunk the number varying from 2 or j to 40 
or 50 Ninety such larvae have been found in one peach tree six 
or se en years old 

Although the insect has several hymenopterous parasites arti 
ficial control work is verv necessary In the old days much 
laborious hand work was done The earth was removed from 
around the crown the trunk brushed or scraped and the borers 
remoi ed with a knife Of late however paradichlorobenzene has 
come into use This is a white crystalline substance which 
vaporizes readily The base of the trees should be cleaned and 
the material should then be applied evenly m a circular band i in 
or 2 m Wide at a distance of about 2 in from the tree trunk Then 
it IS covered with earth arranged so as to make a cone shaped 
mound around the tree The fumes of the chemical will kill the 
larval borers 

For an illustrated practical account of this insect see Farmers 
Bulletin 'tso 1246 US Department of Agriculture (L 0 H) 

PEACOCK, THOMAS LOVE (1785-1866) English nov 
ehst and poet was born at Weymouth on Oct 18 1785 the only 
son of a London glass merchant who died soon after the child s 
birth He was educated at a private school at Englefield Green 
and after a brief experience of business determined to devote him 
self to literature His first books were poetical The Monks of St 
Mark (1804) Palmyra (1806) The Genius of the Thames (i8xa) 
The Philosophy of Melancholy (1812) — ^works of no great ment 
He also made several dramatic attempts which were never acted 
He served for a short time as secretary to Sir Home Popham at 
I Flushmg and paid several visits to Wales In 181 he became 
■ acquamted with Shelley In 1815 he showed his real bent by 
[ wntmg his novel Headlong Hall It was published in 18x6 and 
i Mehncourt followed m the ensuing year During 1817 he hved at 
' Great Marlow enjoying the almost daily society of Shelley and 
writing Nightmare Abbey and Rhododaphne by far the best of 
his long poems In 1819 he was appointed assistant examiner at 
the India House About this time also he proposed marriage by 
letter to Jane Griffith whom he had not seen for eight years 
They had four children only one of whom a son survived his 
father one daughter was the first wife of George Meredith His 
novel Maid Marian appeared in 1822 The Misfortunes of Elphm 
m 1829 and Crotchet Castle m 180 1 and he would probably 
have wiitten more but for the death in 1833 of his mother He 
also contributed to the Westminster Review and the Examiner 
His services to the East India Company outside the usual official 
routine were considerable He was especially concerned with 
steam navigation to India and after representing the company be 
fore parliamentary committees on the subject superintended the 
construction of iron steamers which proved successful He also 
drew up the instructions for the Euphrates expedition of 1835 
In 1836 he succeeded James Mill as chief examiner and m 1856 
he retired upon a pension During his later years he contnbuted 
several papers to Fraser’s Maga mq including reminiscences of 
Shelley whose executor he was He also wrote in the same maga 
zme his last novel Gryll Grange (1860) He died on Jan 23 
1866 at Lower Halliford near Chertsey where so far as his 
London occupations would allow him he had resided for more 
than forty years 

Novels- — ^Peacocks position m English literature is unique 
There was nothing hke his type of novel before his time though 
there might have been if it had occurred to Swift to invent a story 
as a vehicle for the dialogue of his Polite Comersahm Peacock 
speaks as well in his own person as through his puppets and Ins 
pithy wit and sense Oombjmed with rem#kable grace and accuracy 
of natural descnptipp^ afone for the pwmitive simphorty of plot 
and character Of hp seven ictions. Nightmare Abbey and 
Crotchety Cepih are perhaps on the wnole the best^ the former 
ffisplaying the most & cmitm of atfeiidct latter the fidlest 
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maturity of intellectual power and the most skilful grouping of 
the motley crowd of perfectibiiians detenorationists statu 
quo itcs phrenolo ists transcendentalists political economists 
theorists in ail sciences projectors in ail arts morbid visionaries 
romantic enthusiasts lovers of music lovers of the picturesque 
and lovers of good dinners who constitute the dramatis per 
sonae of the PeacocLian novel Maid Manan and The Misfor 
tunes of Elphm are hardly less entertv^ming Both contain descnp 
tive passages of extraordinary beauty Mehncourt is a compara 
tive failure the excellent idea of an orano- outang mimicking 
humanit> bung insufficient as the sole groundwork of a novel 
Headlong Hall and Gry I Grange complete the list of his novels 
The latter contains the most beautiful of his poems Years Ago 
the reminiscence of an early attachment The ballads and songs 
interspersed through his tales have much charm his Ion er poems 
have less interest 

Peacock s works weie collected though not completely and published 
m three volumes in 1875 with an excellent memou by his grand 
dau hter Mrs Clarke and a critical essay by Lord Hou hton His 
prose works were collected by Richard Garnett m ten volumes (1891) 
The Halhford edition (H F B Brett Smith and C E Jones 1924- ) 
Will contain the whole of Peacocks works when completed See A B 
Joun°^ The Life and Novels of Thomas Love Peacock (1904) For an 
interesting personal notice see A Poets Sketch Book bv R W 
Buchanan (18S4) (R G X) 

PEACOCK {Pavo cnstaUis) a beautiful and well known bird 
proverbial personification of pride It inhabits India and Ceylon 
whence it has been introduced into aviaries and private parks m 
many parts of the world Its most famous ornament is the long 
tail coverts the feathers of the tram bear the peacock eyes at 
their distal ends The crest on the head and the colour of the neck 
and breast are also of great beauty The display of the male con 
sistb m the spreading of the tram 
accompanied at intervals by a 
shivering or rattling of the 
quills The bird was formerly 
much esteemed for the table 
A white variety is known and 
also a blue one termed the Jap 
anese peacock both of these are 
the result of domestication A 
second species {P muttcus) inhabits Burma and Java and some | 
what resembles the Japanese variety but possesses a golden green ; 
neck and breast 

PEAK, THE, a high table land in the north of Derbyshire 
England included in the Pennine range of hills The name how 
ever is extended to cover the whole of the hilly district north 
of Buxton The table land reaches an elevation of 0S8 ft in 
Kinder Scout The geological formation is millstone grit and the 
underlying beds are not domed but cup shaped dipping inward 
from the flanks of the mass The summit is a peaty moorland 
through which masses of rock project {See Derbyshire ) 
PEAXE, CHAKLES WILLSON (i74i“X827) American 
portrait painter celebrated especially for his portraits of Wash 
ington was bom in Queen Annes county (Md ) on April 15 
174X During his infancy the family removed to Chestertown 
Kent county (Md ) and after the death of his father (a country 
schoolmaster) in 1750 they removed to Annapolis Here at the 
age of 13 he was apprenticed to a saddler About 1764 he began 
seriously to study art He got some assistance from John Hes 
sehus native born son of the Swedish painter Gustavus Hessehus 
and from John Singleton Copley in Boston and from 1767 to 
1770 he studied under Benjamin West in London In 1770 he 
opened a studio in Philadelphia and met with immediate success 
In X 77 2 at Mount Vernon Peale painted a three quarters length 
study of Washington (the earliest known portrait of him) in the 
uniform of a colonel of Virginia miiitia This canvas is now in the 
Lee memorial chapel of Washington and Lee university He 
painted various other portraits of Washington probably the best 
known a fuH length which was made in 1778 and of which 
Peale made many copies This portrait had been ordered by the 
Qcmtinental Congress which however made no appropriation for 
^yentnahy was h<wight for a private collection m PWa 
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delphia Peale painted two miniatures of Mrs Washington (177 
and 177/) and portraits of many of the famous men of the time 
a number of which are m Independence hall Philadelphia 

Peale removed to Philadelphia m 1777 and served as a member 
of the committee of public safety he aided m raising a miiitia 
company became a lieutenant and afterwards a captain and took 
part in the battles of Trenton Princeton and Germantown In 
1779 and 1780 he was a member of the Pennsylvania assembly 
where he voted for the abolition of slavery He freed his own 
slaves whom he had brought from Maryland In 1801 he under 
took largely at his own expense the excavation of the skeletons 
of two mastodons in Ulster and Orano^e counties NY and in 
180 he established at Philadelphia Peale s museum He was one 
of the founders in 1805 of the Penns>lvania Academy of the Fine 
Arts at Philadelphia At the age of 81 Peale painted a large can 
vas Christ Healing the Sick at Bethesda and at 83 a full length 
portrait of himself now m the Academy of the Fine Arts He died 
m Philadelphia onFb 22 1827 

His brother James Peale (1749-1831) also an artist painted 
two portraits of Washington (one now the property of the New 
York Historical Society and the other in Independence hall Phila 
delphia) besides landscapes and historical compositions 

PEALE, REMBRANDT (1778-1860) American artist 
was born in Bucks county (Pa) on Feb 2 1778 the son of 
Charles Willson Peale (qv) He studied under his father under 
Benjamin West in London (180 -03; and in Pans m 1807 and 
1809 As early as 1795 he had begun from life a portrait of 
Washington Of this he made many replicas the latest m 18 3 
purchased by the U S Government in and now in the Capi 
tol at Washington 

His portraits include those of President Jeflerson Mrs Madi 
son Commodores Perry Decatur and Bambridge Houdon the 
sculptor General Armstrong and an equestrian portrait of Gen 
eral Washington now in Independence hall Philadelphia His 
Court of Death (1820) is in the Detroit art galler> In 1825 
Peale succeeded John Trumbull as president of the American 
Academy of Fine Arts (founded in 180 as the New \ ork Academy 
of Fine Arts) and he was one of the original members of the Na 
tional Academy of Design He wrote several books among them 
Notes on Italy (1831) Reminiscences of Art and Artists (1845) 
He died in Philadelphia on Oct 3 x86o 

A brother Raphaelle Peale (1774-18 $) was one of the 
earliest of American stiU life painters and another brother 
Titian Ramsey Peale (1800-1885) made numerous drawings 
some of them in water colour m illustration of animal life 

See Rembrandt Peale partly autobiographical m € E Lesters 
The Artists of America (1846) 

PEANUT (Ground nut Earth nut Pistache de Terre Mon 
key nut Goober Manilla nut) the fruit or pod of Aradm hy 
pogaea (family Legummosae) The plant is an annual of diffuse 
habit 1 to ft high with hairy stem and two paired abruptly 
pinnate leaflets The pods or legumes are stalked oblong cylm 
drical about i in in length the thm reticulated shell containing 
from one to three irregularly ovoid seeds After the flower withers 
the flower stalk has the peculiarity of elongating and bending 
down forcing the young pod underground and thus the seeds be 
come matured at some distance below the surface Hence the spe 
cific and various vernacular names of the plant Oric^mally a 
native of South America it is extensively cultivated m all tropical 
j and sub tropical countries The plant thrives in a light sandy soil 
j and is very prolific The pods when ripe are dug up and dried 
The seeds are largely eaten fresh in tropical countries when 
roasted they are used in various ways for food The seeds yield a 
large quantity of oil which is used by natnes for lamps as a fish 
or curry oil and for medicinal purposes The leaves form an 
excellent food for cattle being very like clover 

Large quantities of seeds are imported to Europe chiefly for 
the oil The seeds yield from 42 to 50% of oil by cold expression 
but a larger quantity is obtained by heat although of inferior 
quahty The seeds being soft facilitate mechanical expression and 
where a solvent is used a very pure oil is obtained «The 

IS hmpid of a li^t^eHowish m straw colour, having a famt 
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smell and bland taste it forms an excellent substitute for olive 
oil and IS used m \ anous food preparations 

In 19 ^ the principal countries importing peanuts were France 
1^)0^ 88/ 000 lb German> 4:) 000 lb United Kino^dom 

004 000 lb Netherlands 29 540 000 lb and the United 

States I 0 1 08 000 pounds The chief exporting countries were 
British India 10^66/0000 Ib Senegal 985409000 lb and 
China 5oO / 000 pounds The principal countries exporting 
peanut oil were China /8 408 000 lb France 44000 lb 
Netherlands 6 0^6 000 lb and the United Kino-dom ^4^1000 
pounds The chief importing countries were Netherlands 
40 09000 lb United Kingdom 25 148 000 lb Algeria 
0 :)4 000 lb Germany 2^ 016 000 lb and Canada 16 134 000 
pounds 

Since 1900 when the annual production was about 100000 000 
lb peanut culture in the United States has very greatlv increased 
In 19 7 the total crop grown on 1128000 ac amounted to 
806 990 000 lb valued at $0 501 000 So% of this yield was 
produced m four States — Georgia North Carolina Alabama and 
Virginia rank ng in the order named The value in 19 5 of the 
products of the peanut roastin°^ helling and cleaning establish 
ments was $ 062^810 Throughout the country roasted peanuts 
which are eaten out of hand are everywhere sold in conrectioners 
shop and by street venders peanuts are also extensively used m 1 
making various confections Since 1900 the food preparation 
known as peanut butter has become increasingly popular and is 
now reo'ulariy old by grocers the value at the factory of the 
peanut butter produced in 19 5 was $6 200 547 The consumption 
of peanut oil for food and other purposes exceeds the supply 
available from domestic crops resulting m extensive importations 
of peanuts for oil extraction 

PEAR, a fruit bearing tree (Pyrus communis) belonging to 
the rose family and very closely allied to the apple {qv) culti 
vated since ancient time for its juicy pome fruit The pear differs 
from the apple in its more erect manner of growth smooth shin 
ing very finely toothed leaves pure white (rarely pink) flowers 
the granular flesh of the ripe fruit and also in the shape of the 
fruit which tapers toward the inner end and has no depression 
around the stem In both the pear and the apple the edible part 
of the fruit is formed from the greatly enlarged end of the flower 
mg stem This encloses within its flesh the five somewhat homy 
seed containing vessels (carpels) constituting the core which 
IS really the true fruit 

The mam distinction is the presence in the tissue of the fruit 
or beneath the rind of clusters of cells filled with hard woody 
deposit m the case of the pear constituting the grit while m 
the apple no such formation of woody cells takes place The 
appearance of the tree — the bark the foliage the flowers — ^is 
however usually quite characteristic m the two species Culti 
vated pears whose number is enormous are without doubt de 
rived from one or two wild species widely distnbuted throughout 
Europe and western Asia 

The cultivation of the pear extends to the remotest antiquity 
Traces of it have been found in the Swiss lake dwellings it is 
mentioned m the oldest Greek wntmgs and was cultivated by 
the Romans The word pear or its equivalent occurs m all the 
Celtic languages while m Slavonic and other dialects different 
appellations but still referring to the same thing are found — a 
diversity and multiplicity of nomenclature which led Alphonse 
de Candolle to infer a very ancient cultivation of the tree from 
the shores of the Caspian to those of the Atlantic 

Ctiltivation — ^The pear may be readily raised by sowing the 
pips of ordinary cultivated or of wilding kinds these forming 
what are known as free or pear stocks on which the choicer 
varieties are grafted for increase For new varieties the flowers 
should be fertilized with a view to combine in the seedlings 
which result from the union the desirable qualities of the parents 
The dwarf and pyramid tf^es more usually planted in gardens 
are obtained by grafting on the quince stock the Portugal quince 
being the best 

In selecting young pear trees for walls or espahers some 
prefer plants one year old frto the graf! but trees two or three 
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>ears trained are equally good The trees should be planted im 
mediately before or after the fall of the leaf The wall trees re 
quire to be planted from ^ to ft apart when on tree stocks 
and from 15 to 20 ft when dwarfed Where the trees are trained 
as pjramids or columns the> may stand 8 or 10 ft apart but 
standards m orchards should be allowed at least 30 ft and dwarf 
bush trees half that distance 

In the formation of the trees the same plan may be adopted as 
m the apple For the pear orchard a warm situation is very 
desirable with a soil deep substantial and thoroughly drained 
It IS useless attempting to grow pears in low lying districts sub 
ject to spring frosts althou h the trees will thrive and flower 
frosts often cause such havoc m these districts that a crop of 
fruit is rarely produced Any good free loam is suitable but a 
calcareous loam is the best Pear trees worked on the quince 
hould have the stock covered up to its junction with the graft 
This is effected by raising up a small mou id of rich compost 
around it a contrivance which induces the graft to emit roots 
into the surface soil and also keeps the stock from becoming hard 
or bark bound The fruit of the pear is produced on spurs which 
appear on shoots more than one year old The mode most com 
monly adopted of training wall pear trees is the horizontal For 
the slender twiggy sorts the fan form is to be preferred while for 
strong growers the half fan or the horizontal is more suitable 

The summer pruning of established wall or espalier rail trees 
consists chiefly in the timely displacing shortening back or 
rubbing of of the superfluous shoots so that the winter pruning 
in honzontal trammer is httle more than adjusting the leading 
shoots and thinning out the spurs which should be kept close to 
the wall and allowed to retain but two or at most three buds 
In fan training the subordinate branches must be regulated the 
spurs thinned out and the >oung laterals finally established in 
their places 

Summer and autumn pears should be gathered before they are 
fully ripe otherwise they will not m general keep more than a 
few days The Jargonelle should be allowed to remain on the 
tree and be pulled daily as wanted the fruit from standard trees 
thus succeeding the produce of the wall trees 

Select list of pears and their period of ripening — 


Jargonelle 

Aug 

Beurre Hardy 

Oct 

Clapps Favourite 

Aug -Sept 

Mane Louise 

Oct -Nov 

Williams Bon Chretien Aug "-Sept 

Durondeau 

Nov 

Beurre dAmanlis 

Sept -Oct 

Pitmaston Duchess 

Oct -Nov 

Beurre Superfin 

Sept -Oct 

Doyenne du Comice 

Nov 

Louis Boime de Jersey 

Oct -Nov 

Beurre Diel 

Oct -Nov 

Fondante dAutomne 

Oct 

Thompson s 

Nov 

Jersey Gratioli 

Sept -Oct 

Glow Merceau 

Dec -Jan 

Conference 

Oct -Nov 

Beurre d Anjou 

Dec -J an 

Emile dHeyst 

Oct -Nov 

Josephine de Malxnes 

Jan “May 

Select list of culinary pears - 

- 


Bellisime d Hiver 

Nov -Apnl 

Uvedales St Germain 

Jan -Apnl 

Catillac 

Dec -Apnl 

Vicar of Wakefield 

Nov -Jan, 

Fertility 

Oct 

V enilam J an -March 

Pears suitable for exhibition - 

— 


Beurre Alex Lucas 


Doyenne du Comice 


Beurre dAmanlis 


Durondeau 


Beurre Diel 


Louis Bonne de Jersey 


Clapp s Favourite 


Tnomphe de Vienne 


Conference 


Pitmaston Duchess 


Doyenne Boussach 


Williams Bon Chretien 


Diseases — ^The pear is subject to several diseases caused by 
fungi Gymnosporangtum sabtnae one of the rusts (Uredm ae) 
passes one stage of its bfe history on living pear leaves forming 
large raised spots or patches which are at first yellow but soon 
become red and are visible on both faces on the lower face of 
each patch is a group of cluster cups or aecidia containing spores 
which escape when npe This stage m the life history was form 
erly regarded as a distinct fungus it is now known however 
that the spores germinate on young jumper leaves m which they 
give nSe to this other stage in the plants history known as 
Gymnosporangmm 

Pear scab is by a paraait«: fwgn#, pynm 
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very clo'^ely allied to tlie apple scab fungus As in the case of 
the apple isease it forms lar e irregular blackish blot hes on 
the fruit and leave the injury being often very se\ere especially 
in a cool damp season The fungus mycelium grows between the 
cuticle and the epidermis the former being ultimately ruptured 
by numerous short branches bearing spores (conidia) by means 
ot which the disease is spread As a pr \ n*ive spraying with 
Bordeaux mixture or lime sulphur wash just before flowering and 
as soon as the petals have fallen is recommended 

Pear trees may also be attacked by a great vanety of insect 
pests Thus the younger branches are often injured by the pearl 
oyster scale {Asptdtofus ostreaefofmzs) which may be removed 
by washing in winter with hme sulphur at winter strength A 
number ot larvae of Lepidoptera feed on the leaves the remedy 
IS to capture the matu insects when possible Winter moths i 
{Chetmatobia hrumata) and others must be kept in check by ' 
putting greasy bands round the trunks from October till Be 
cember or January to catch the wingless females that crawl up 
and deposit their eggs in the cracks and crevices in the bark 
In the early stages if the entrance of the caterpillars has been 
detected a wire should be pushed into the hole One of the 
worst pests of pear trees is the pear midge Dtploszs pynvora 
the females of which lay their eggs m the flower buds before they 
open The yellow maggots devour the seeds and thus rum the 
crop When deformed frmts are noticed they should be picked 
off and burned immediately Species of aphides may be removed 
by a mcotine and soap wash The peai leaf bhster mite {Eno 
phyes pyn) sometimes severely injures the leaves on which it 
forms blisters the best remedy is to cut off and burn the diseased 
leaves This remedy can only be applied when the disease is 
recognized at an early stage When the disease has obtained a 
hold spray during the dormant season with an oil emulsion or 
a hme sulphur caustic soda wash (X ) 

Cttltivation m the United States — Names and descnp 
tions of varieties of pears m European publications number about 
5 000 while in the horticultural literature of the United States 
not more tW i ooo are to be found This is an indication that 
the pear is not as popular in the United States as m France 
England Belgium and Germany the great pear growing coun 
tries of Europe The reason is that the pear as compared with 
other hardy fruits reaches perfection m comparatively few places 
in the New World The climate in most parts of America is un 
congenial to the pear a fruit which thrives only m equable cli 
mates and does not endure well the sudden and extreme variations 
m climate to which most parts of North and South America are 
subject In the United States commercial pear culture is con 
lined to favourable localities on the Atlantic seaboard about the 
Great Lakes and on the Pacific slope and even in these favoured 
regions the product sent to market comes largely from the plan 
tations of speciahsts 

Liability to loss by pest is also a great detriment to the 
popularity of the pear in America Insect pests of pears ate 
numerous and difficult to combat Fohage and fruit are attacked 
by several parasitic fungi requiring treatment wherever the pear 
IS grown which even under very favourable conditions often 
fads to give the fruits a fair cheek A bacterial bhght is so 
serious in effects and virulency as to give it the popular name 
fire bhght The disease is caused by a bacterium which cannot 
be checked by sprays and is combated only by the drastic remedy 
of cutting out branches and trees Still another reason why the 
peat is not a popular dessert fruit m America is that of all 
fruits the vaneties of this one are the most vanable in the 
of the product Sorts that should produce pears of the 
Pfhest quality often bear fruits poor or indifferent in texture or 
fewur m unfavourable seasons or unsuitable seals And shll 
IgA tte pear falls short as a commercial product because it is 
not ^itoly handled so as to stand transportation or keeping in cold 
ItoPge coaditrons demanded m America 
/ fte mm ^en to growiiig pears in America is not more exacting 
any hatdy fmit The trees resp)nd readifor 
1 pruning add fertilization These ^ culture 
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well started pear orchards perhaps endure more neglect than do 
orchards of any other tree fruit if the climate and soil be suit 
able Varieties of pears possibly have the charm of mdmduahty 
more marked than varieties of their orchard associates The frmts 
are more varied in size shape texture and flavour than others of 
the hardy tree fruits and in length of season exceed all others 
excepting the apple For this reason the pear is the fruit of 
■‘'rmts for connoisseurs and a splendid collection can with a 
little care be grown m a comparatively small space from the 
hundred or more varieties to be had from nurseries Cross 
pollination is an important factor in the successful culture of 
pears Mixed plantings of at least two compatible varieties set 
in blocks of three to four rows wide are desirable 

The follow mg are leading commercial vaneties named in order of 
ripening — 

Tyson — ^hardy vigorous bhght resistant a midsummer vanety for 
home use Clapp s Favonte — ^best early pear large productive attrac 
tive blights very badlj Bartlett — the leading commercial vanety 
Seckel — ^bears late blight resistant vigorous choicely ood but small 
Beurre Bose — attractive high in quality blights badly Sheldon — 
excellent quality for home use unattractive m shape and colour 
Wmter Nehs — ^late keeper high quality small and unattractive 

Most of these varieties as well as nearly ail other sorts listed 
by nurseries originated m Europe American pear growing will 
undoubtedly be greatly benefited when the country has a pear 
fiora of Its own (U P H ) 

PEARCE, CHARLES SPRAGUE (1851-1914) Amen 
can artist was born at Boston (Mass ) on Oct 13 1851 In 18/3 
he became a pupil of Leon Bonnat in Pans and after 1885 he 
lived m Pans and at Auvers sur Oise He painted Egyptian and 
Algerian scenes French peasants and portraits and also decora 
tive work notably for the Congressional library at Washington 
He received medals at the Pans Salon and elsewhere and many 
decorations Among his best known paintings are The Decapita 
tion of St John the Baptist (1881) in the Art Institute of 
Chicago Prayer (1884) owned by the Massachusetts char 
liable mechanic association The Return of the Flock in the 
Bohemian club San Francisco and Meditation in the New 
York Metropolitan Museum He died m Pans on May 18 1914 
PEARL, RAYMOND (1879- ) American biologist was 

bom at Farmington (NH) June 3 1879 He studied at the 
University of Michigan Leipzig the Naples zoological station and 
London After holding a number of important appointments he 
became m 1925 director of the Institute of Biological Research 
a new division of Johns Hopkins university He became known 
through his biological researches on variation in organisms and 
his studies in heredity He was a member of the executive com 
mittee chairman of the agricultural committee and member of the 
executive board of the National Research Council 1916-xg being 
also chief of the statistical division of the 0 S Food Admmistra 
tion 1917-ig 

Pearl wrote among other works VmattQn md DtfferenttaUon m 
i^eratopkyllum Variation and Correlation in ike Crayfish (with A B 
Clawson 1907) Diseases of Poultry Their Etiology Diagnosis 
ireatment and Prevention (with F M Surface and M R Curtis 
1915) Modes of Research m Genetics (1915) The Nations Food 
U920) The Biology of Death (1922) Introduction to Medical 
Biometry and Statistics (1923) Studies m Human Biology (1924) 
0/ Population Growth (1925) Mcohol and Longevity 
(1926) To Begin With (1927) , and The Rate of Ltvmg (192S) 

PEARL Pearls are calcareous concretions of peculiar lustre 
produced by certain molluscs and valued as objects of personal 
ornament The experience of pearl fishers shows that those shells 
which are irregular m shape and stunted m growth or which hear 
excrescences or are honeycombed by bonng parasites are those 
most hkely to yield pearls 

The substance of a pearl is essentially the same as that winch 
hnes the interior of many shells and is known as mother of 
pearl Sir D Brewster first showed that the iridescence of Uns 
substwe was an optical phenomenon due to the interference of 
mys of light reflected from microscopic cgmigations of t|m sur 
lace— an effect which may be imitated mttMml stnatimis m 1 

IS di^^ted in lAd'^he calcimisufs fevem iure awav 
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SPECIMENS OF NATURAL AND CULTIVATED PEARLS 
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leaving a very delicate membranous pellicle whicb as sho'wn by 
Dr Carpenter may retain the iridescence as long as it is undis 
turbed but which loses it when pressed or stretched 

It IS obvious that if a pearl presents a perfectly spherical form 
it must have remained loose in the substance of the muscles or 
other soft tissues of the mollusc Frequently ho’c\e\er the pearl 
becomes cemented to the mtenor of the hell the point of attacn 
ment thus interfering with its s>mmetiy In this position it ma^ 
receive successive nacreous deposits which uitimatei> form a 
pearl of hemispherical shape so that when cut from the shell it 
may be Sat on one side and con\es on the other formm" what 
jewellers know as a perle bouton In the course of growth the 
pearl may become in\ohed m the general deposit of mother of 
pearl and be ultimately buried in the substance of the shell It 
has thus happened that fine pearls have occasionally been une\ 
pectedly brought to light in cutting up mother of pearl in the 
workshop 

When a pearl oys er is attacked by a boring parasite the mollusc 
protects Itself by depositing nacreous matter at the pomt of inva 
Sion thus forming a hollow body of iriegular shape known as a 
blister pearl Hollow warty pearl is sometimes termed in trade 
coq de perle Solid pearls of irregular form are often produced 
by deposition on rough objects such as small fragments of wood 
and these and in fact all irregular shaped pearls are termed 
perks baroques or barrok pearls 

A pearl of the first water should possess in jewellers language 
a perfect skin and a fine orient that is to say it must be of 
delicate texture free from speck or flaw and of clear almost 
translucent white colour with a subdued iridescent sheen It | 
should also be perfectly sphencal or if not of a symmetrical 
pear shape 

Fear! Fisheries — ^The ancients obtained their pearls chiefly 
from India and the Persian gulf but at the present time they are 
also procured from the Sulu seas the coast of Austraha the shores 
of Central America and some of the South Pacific islands The 
ancient fisheries of Ceylon (Taprobane) are situated m the Gulf 
of Manaar the fishing banks lying from 6 to 8m off the western 
shore a little to the south of the isle of Manaai The Tmnevelly 
fishery is on the Madras side of the strait near Tuticorin These 
Indian fishing grounds are under the control of Government in 
speclors who regulate the fisheries The oysters yield the best 
pearls at about four years of age Fishing generally commences 
m the second week m March and lasts for from four to six 
weeks according to the season The boats are grouped in fleets of 
from 6o to 70 and start usually at midm^^ht so as to reach the 
oyster banks at sunrise Each boat generally carries 10 divers 
On reaching the bank a signal gmi is fired and diving commences 
A stone weighmg about 40 lb is attached to the cord by which 
the diver is let down The divers work in pairs one man diving 
while the other watches the signal cord drawing up the sink stone 
first then hauhng up the baskets of oysters and finally raising the 
diver himself On an average the divers remain under water from 
50 to 80 seconds though exceptional instances are cited of men 
remaining below for as long as six minutes In his work the 
diver makes skilful use of his toes To arm himself against the 
attacks of sharks and other fishes which infest the Indian waters 
he carries spikes of ironwood and the genuine Indian diver never 
descends without the incantations of shark charmers one of whom 
accompanies the boat while others remain on shore As a rule the 
diver is a short lived man 

Since the days of the Macedonians pearl fishing has been carried 
on in the Persian gulf It is said that the oyster beds extend 
along the entire Arabian coast of the gulf but the most important 
are on sandbanks off the islands of Bahrein The chief centre of 
the trade is the port of Lingah Most of the products of this 
fishery are known as Bombay pearls from the fact that many 
of the best are sold there Very fine pearls are obtained from the 
Sulu archipelago on the nor^h east of Botheo The mothec of 
pearl shells from the Sulu seas are charactonased by a yeDow colout 
on the border and back, which unfits them for maiit ornamental 
purposed Pearl oysters are also abundant m the «eas atomd the 
Aru isfeds to Ihe south west of New Gtpica ^ 
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good many pear! shells are occasionally sent to Singapore They 
are also obtained from the neit,hbouihood of Timor and from 
"New Caledonia The pearl o>ster occurs thiou hout the Pacific 
mostly m the clear n ater of the iao-oons within the atolls though 
fine shells are also found in deep water outside the coral reefs 

Pearl fishing is a ti\ elv prosecuted along the western coast of 
Central America esptciall> m the Gulf of Cahfornia and to a 
1 ss extent around the Pearl islands in the Bay of Panama The 
fishing grounds are m water about 40ft deep and the season lasts 
for four months An ordmary fishing party expects to obtain 
about three tons of shells per day and it is estimated that one 
sl^ell in a thousand contains a pearl The pearls are shipped m 
barrels from San Francisco and Panama Some pearls of rare 
beauty have been obtained from the Bay of Muiege near Los 
Coyetes m the Gulf of Cahfornia and in 18S2 a pearl of /:> 
carats the largest on record from this distnct was found near 
La Paz in California The coast of Guayaquil also yields pearls 
Columbus found that pearl fishing was earned on in his time in 
the Gulf or Mexico and pearls are still obtained from the Carib 
bean sea In the West Indies the best pearls are obtained from 
St Thomas and from the island of Marganta off the coast of 
Venezuela From Margarita Philip II of Spain is said to have 
obtained m 1579 a pearl of ^>0 carats 

River Pearls — ^[^xer pearls are produced by the species of 
[/mo and Anodonta especially by Unio mar garth ferus These 
species belong to the family Umonidae order Eulameihbranchia 
They inhabit the mountain streams of temperate chmates in the 
northern hemisphere The pearls of Britain are mentioned by 
Tacitus and by Plmy and a breastplate studded with British 
pearls was dedicated by Julius Caesar to "V enus Genetnx As early 
as ioS 5 Scotch pearls are referred to in a statute of the gold 
smiths of Pans and in the reign of Charles II the Scotch pearl 
trade was sufficiently important to attract the attention of par 
liament 

The principal rivers m Scotland which ha\e yielded pearls are 
the Spey the Tay and the South Esk and to a less extent the 
I Boon the Dee the Don the Ythan the Teith the Forth and 
many other streams In North Wales the Conway was at one time 
celebrated for its pearls and it is related that Sir Richard Wynn 
chamberlain to the queen of Charles II presented her with a 
Conway pearl which is believed to occupy a place in the British 
crown In Ireland the rivers of Donegal Tyrone and Wexford 
have yielded pearls 

River pearls are found m many parts of the United States and 
have been systematically woiked in the Little Miami river War 
ren county O and also on the Mississippi especially about 
Muscatine Iowa The season extends from June to October 
Japan produces fresh water pearls found especially m the Am 
donta yapomca 

Chinese Pearl Culture — ^But it is in China that the culture 
of the pearl mussel is carried to the greatest perfection The 
Chinese also obtain marine pearls and use a large quantity of 
mother of pearl for decorative purposes More than 22 centuries 
before our era pearls are enumerated as a tnbute or tax m China 
and they are mentioned as products of the western part of the 
empire in the Rh ya a dictionary compiled earlier than xooo b c 
A process for promoting the artificial formation of pearls in the 
Chinese river mussels was discovered by Ye jm yang a native of 
Hoochow in the 13th century and this process is still extensively 
carried on near the city of Teh tsing where it forms the staple 
industry of several villages Large numbers of the mussels are 
collected m May and June and the valves of each are gently 
opened with a spatula to aUow of the introduction of vanous for 
eign bodies which are inserted by means of a forked bamboo stick 
These matnees are generally pellets of prepared mud but may 
be small bosses of bone brass or wood After a number of these 
objects have been placed m convement positions rni one valve 
the rmfortunate mollusc is turned oter and the operatiofi is re 
peated m the other valve Tfhe mmmh are thm placed in shallow 
ponds connected with the and are nourished hy t#s of 
night^Oil brtng fe from time to toie After sev^al 

som# !of three yea% hife 
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removed and the pearls which have formed over the matrices are 
cut from the shells while the molluscs themselves serve as food 
Millions of such pearls are annually sold at Soo chow The most 
curious of these Chinese pearls are those which present the form 
of small seated ima es of Buddha The h^^ures are cast m very 
thin lead or stamped in tin and are inserted as previously de 
sciibed Specimens of these Buddha pearls m the British Museum 
are referred to the species Dipsas plicata It should be mentioned 
that Linnaeus probably ignorant of what had long been practised 
m China demonstrated the possibihty of producing artificial 
pearls m the fresh water mussels of Sweden 
Pink pearls are occasionally found in the great conch or foun 
tarn shell of the West Indies Stromhus gtgas L but these 
though much prized are not nacreous and their tint is apt to fade 
They are also produced by the chank shell Turbtfiella scolymus 
L and other gastropods Yellowish brown pearls of httle or no 
value are yielded by the Pinna squamosa and bad coloured con 
cretions are formed by the Placuna placenta Black pearls which 
aie very highly valued are obtained chiefly from the pearl oyster 
of the Gulf of Mexico The common marine mussel Mytilus 
eduhs also produces pearls which are however of little value 
Tlie Pearl Oyster — Genuine precious pearls and the most 
valuable mother of pearl are produced by various species and 
varieties of the genus Margantifera The genus is represented in 
tropical regions in all parts of the world It belongs to the family 
Avicuhdae which is allied to the Pectens or scallop shells In 
this family the hinge border is strai<^ht and prolonged into two 
auriculae the foot has a very stout byssus Margantifera is dis 
tm^^uished by the small size or complete absence of the posterior 
auricula The species are as follows The type species is M 
margantifera which has no teeth on the hinge Geographical races 
aie distinguished by different names in the trade Specimens from 
the Malay Archipelago have a dark band along the margin of the 
nacre and are known as black edged Banda shell those from 
Australia and New Guinea and the neighbouring islands of the 
western Pacific are called Australian and New Guinea black hp 
Another variety occurs m Tahiti Gambler islands and Eastern 
Polynesia generally yielding both pearls and shell It occurs also 
in China Ceylon the Andaman islands and the Maldives An 
other form is taken at Zanzibar Madagascar and the neighbour 
mg islands and is called Zanzibar and Madagascar shell Bombay 
shell is another local form fished m the Persian gulf and shipped 
via Bombay The Red sea variety is known as Egyptian shell 
Another variety occurs along the west coast of America and 
from Panama to Vancouver and supplies Panama shell and some 
pearls A larger form attaining a foot m diameter and a weight 
of 10 lb per pair of shells is considered a distinct species M 
maocma It is the most valuable species of mother of pearl oyster 
Dr Jameson distinguishes m addition to the above 3 species 
of Margantife^ a all these have rudimentary teeth on the hinge 
The most important species is M vulgans to which belong the 
pearl oyster of Ceylon and southern India the hngah shell of the 
Persian gulf and the pearl oyster of the Red sea Since the open 
mg of the Suez canal the latter form has invaded the Mediter 
ranean specimens ha^ mg been taken at Alexandria and at Malta 
and attempts have been made to cultivate it on the Trench coast 
The species occurs also on the coasts of the Malay penmsula 
Austraha and New Guinea where it is fished both for its shells 
(Australian hngah) and for pearls Two species occur on the 
coasts of South Africa but have no market value M carchanarum 
IS the Sharks bay shell of the London market It is taken in 
large quantities at Shark s bay Western Australia and is of rather 
small value it also yields pearls of inferior quality The pearl 
oyster of Japan known as Japan hngah is probably a variety of 
M vulgms M radiata is the West Indian pearl oyster 
The largest and steadiest consumption of mother of pearl is in 
the button trade and much is also con umed by cutlers for 
handles of fruit and dessert knives and forks and pocket knives 
It IS also used in the mlaymg of Japanese and Chinese lacquers 
European lacquered papier mich6 work and trays &c and as an 
ornamental mlay generally Among the South Sea islands the 
ihel itS lately fashioned mto hshmg hooks Among shells other 


than those of ¥ margantifera used as mother of pearl may be 
mentioned the green ear or ormer shell (Hahotis tuber culata) and 
several other species of Hahotis besides various species of Turbo 

Origin of Pearls — While there is no doubt that pearls 
whether found in oysters or mussels are the results of patho 
logical processes due to irritants considerable variation of opin 
ion exists as to the nature of the exciting bodies As we ha\e seen 
the Chinese Ion ago disco\ ered that ri\ er mussels could be in 
duced to yield pearls by inserting into them foreign bodies to 
form matrices for the depositi m of pearl matter and pearl cul 
ture of this k nd has become an industry of importance {see 
Pearl Cultivated) 

In the case of the fresh water mussel Filippi of Turin showed 
in 185 that the species of Trematode (fluke) Distomum duph 
catum was the cause of a pearl formation m the fresh water 
mussel Anodonta Kuchenmeister subsequently investigated the 
question at Eister in Saxony and came to a different conclusion 
namely that the central body of the pearl was a small specimen 
of a species of water mite which is a very common parasite of 
Anodon a Tilippi however states that the mite is only raiely 
found within a pearl the Trematode occurring m the great ma 
jonty of cases R Dubois and Dr H Lyster Jameson have made 
special investigations of the process m the common mussel Mytilus 
eduhs The sac or cyst is formed by the larva of a species of 
Trematode belonging to the genus Lecithodendnum a species 
closely resembling and probably identical with L somatenae 
which lives in the adult state in the eider duck At Bilhers Mor 
bihan m France the host of the adult Trematode is another spe 
cies of duck namely the common scoter Oidenm nigra which is 
1 otonous m the locahty for its avidity for mussels Tiematodes 
of the family Distomidae to which the parasite under considera 
tion belongs usually have three hosts m each of which they pass 
different stages of the life history In this case the first host at 
Bilhers is a species of bivalve called Tapes decussatus but at Piel 
m Lancashire there are no Tapes and the hrst stages of the para 
site are found m the common cockle The Trematode enters the 
first host as a minute newly hatched embryo and leaves it m the 
form called cercana (see Trematoda) The cercarn makes its 
way into the tissues of a mussel and there becomes enclosed m 
the cyst previously described If the mussel is then swallowed 
by the duck the cercariae develop into adult Trematodes or flukes 
in the liver or intestines of the bird In the mussels which escape 
being devoured the parasites cannot develop further and they die 
and become embedded in the nacreous deposit which forms a pearl 
Dr Jameson points out that as m othei cases pearls in Mytilus 
are common in certain special localities and rare elsewhere and 
that the said localities are those where the parasite and its hosts 
are plentiful 

In the case of the Ceylon pearl oysters Prof Herdman con 
eluded that the exciting cause of pearl formation was the larva 
of a cestode or tapeworm (qv) The cestode theory has however 
been somewhat discredited m recent years it is by no means cer 
tain that the pearl nucleus is always a parasite many different 
exciting causes may lead to pearl formation 

Bibliography — J Le Beck Pearl Fishery m the Gulf of 
Manaar m Astatic Researches (1798) D T Maegowan Pearls and 
Pearl making m China (1854) and C T Markham The Tmneveily 
Pearl Fishery (1867) m Journ Soc Arts F Hague On the Natu 
ral and Artificial Production of Pearls m China Journ Eov Astatic 
Soc vol XVI (18 K Mobms Die echten Perlen (Hamburg 
1857) H I yster Jameson m Proc Zool Soc (1901 1902 and 1912) 
W A Herdman and J Hornell Report on the Ceylon Pearl Fisheries 
(1903) W A Herdman and others Report on the Pearl Oyster Fish 
enes of the Gulf of Manaar (0 vols 1905) J F Kunz and C H 
Stevenson Book of the Pearl with bibliography (1908) T South 
well and J C Kerkman Report on Scientific Work done on the Cey 
Ion Pearl Banks (Colombo 1912) W J Dakm Pearls (193:3) L 
Boutan La Perle (1925) (X L C M ) 

PEARL, ARTIFICIAL Fine artificial pearls were first 
made m western Europe m 1680 bv Jacqmn a rosary maker m 
Pans Spheres of thm glass are fiHea with a preparation known as 
essence d orient made from the silvery scales of a small fiki? 
called the bleak (qv) which is caused to adhere to the inner 
waH of the globe an^ the cavity is then filled ^th white wax 
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They are now manufactured in enormouh quantities by ditferent 
processes An excellent substitute for black p arl is found m the 
so called ironstone jewellery and consists of close grained hae 
matite not too highh polished Pink pearls are imitated by turn 
mg small sphcr s out of the rosy part of the conch shell or even 
out of pink coral 

PEARL CULTIVATED Cultured pearls are natural 
onl> as regards an outer skin averagm m thickness about three 
tenths to four tenths of a millimetre Examination of a section of 
a natural pea ’ shows general!} a nucleus surrounded by a 
series of concentric layers of pearl> nacreous matter The con 
centric lasers consist alternatn el> of Calcium Carbonate (Ara 
gon te) and the protein Conchiolm (C II NO ) The nucleus 
xaries and may consist of sea weed sand a parasite worm or in 
general an> thing which acts as a foreign irritant to the o>ster 
and which conforms to specific conditions to be described later 
Experimental work on the introduction of nuclei into the oyster 
so as to obtain pearls has been earned out principally m China 
and Japan but the successful production of the spherical cul 
tured pearl was only obtained after assiduous research by the 
Japanese K Mikmioto commenced researches on pearl cultiva 
tion m 1891 workmcr on a theory advanced by Dr Mitsukuri 
(professor of Zoology Imperial Umversity of Japan) He inserted 
a small spherical mother of pearl bead between the body of the 
oyster and the shell and after several years found that the bead 
was covered with pearl secretion Unfortunately these beads were 
firmly attached to the oyster shell and therefore resembled 
Blister pearls A wide ran<^e of matenals can be used as 
nuclei but mother of pearl was chosen by the Japanese in order 
that the pearl should consist entirely of oyster products The 
secretion is periodic and occurs during the warm season The 
most vital portion of the oyster for pearl development is the 
outside of the epithelium which surrounds the mantle This 
epithelium secretes from the outside normally mother of pearl 
and abnormally the pearl The determining factor in the forma 
tion of a pearl is not the presence of a foreign body in the 
interior of the oyster but the epithelial cells m the subepidermal 
tissues of the mantle These hving epithelial cells are capable of 
secreting the nacreous matter Nuclei which enter the body of 
the oyster without carrying a particle of the li\ ing epith 1mm 
will not cause the development of a pearl In cases where the 
irr tant or nucleus is directly attached to the epithelium of the ; 
mantle the oyster envelopes it with a covering of epithelial cells 
forming a sac which is then coated with successive layers of nacre 
to produce the pearl Natural pearls are found which contain 
no central nucleus and Dr Alverdes and K Mikimoto inde 
pendently by transplanting small sections of the Imng epithelium 
cells of one oyster into another demonstrated the development 
of pearl matter but such pearls were very irregular in shape 
and entirely free from nucleus 

The Oysters Employed — ^The finest pearls are developed by 
the strongest oysters obtained by the Japanese by careful breed 
mg and repeated examination for disease during growth The 
oyster spawn is collected and when old enough the young oysters 
or spats are placed in fine meshed cages in order to protect 
them from the attacks of star fish octopuses or other enemies and 
are lowered into the sea Cleansing of the cages is necessary 
and the oysters themselves are frequently examined for disease 
at the age of two they are transferred into a wider meshed cage 
and returned to the sea When they are three years old the age 
of maturity the oysters are operated upon for pearl development 
The shell of one oyster is removed and a small spherical bead 
of mother of pearl is placed on the outside of the secreting 
epithelium of the mantle This epithelium is then dissected from 
the oyster and drawn ovei the mother of pearl nucleus so as to 
form a sac which is ligatured at one end The sac is next taken 
from the oyster and grafted into the sub epidermal tissues of 
a second oyster the ligatuif^ is removed and after treatment of 
the wound with astringents the second oyster is placed m a 
cage and finally returned to the sea During the next seven 
years^the oyster continues the secretion of the nacreous layers 
upon the mother of pearl nwleus and development proceeds 
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exactly as m the formation of a natural pearl Supervision 
IS maintained during this period and finally the oysters are opened 
tor the extraction of the cultured pearls Approximately sixty 
per cent of the oysters operated upon y leld pearls but owing to 
the irregularity m shape due to uncontrollable factors m their 
development those of marketable value are only about 5% 

(J R D) 

Bistmction Between Cultured and Natural Pearls — 
The ordinary cultured pearl because of its external appearance 
can readily be distinguished by the expert from the natural In 
the case of the finer grades distinction was not at first easy ex 
cent by the cutting of a cross section thus disclosing the interior 
of the pearl Two French scientists Chilowsky and Perrin m 
vented an instrument called the endoscope which introduces into 
the holes of drilled pearls a powerful liaht so that the origin 
(whether natural or cultnated) of the pearl can be determined 
and the thickness of the pearly covering of cultivated pearls meas 
ured A skilful and experienced operator can examine over 150 
pearls m an hour \ ray photography is now also emploved 
successfully for the same purpose but the process is rather 
slow An instrument of German origin which makes use of power 
ful electro magnets has proved successful m discovering the 
nature of pearls which have not been drilled Many other 
types of instrument have also been employed but not so success 
fuUy (X ) 
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PEARL, THE The Middle Enghsh poem known as Pearl 
or The Pearl is preserved in the unique ms Cotton Nero Ax at 
the Bntish Museum m this volume are contained also the poems 
Cleanness Patience and Sir Gawayne and the Green 
Knight All the pieces are in the same handwriting and from in 
ternal evidences of dialect style and parallel references it is now 
generally accepted that the poems are all by the same author 
One other alhterative poem Sir Erkenwald may be assignable to 
him The ms which is quaintly illustrated belongs to the end of 
the 14th or the beginning of the 15th century 

Pearl is a poet s lament for the loss of a girl child who lived 
not upon earth two years the poet is evidently the child s 
father In grief he visits the little grave and there in a vision be 
holds his Pearl now transfigured as a queen of heaven — ^he sees 
her beneath a crystal rock beyond a stream the dreamer would 
fam cross over but cannot From the opposite bank Pear! grown 
in wisdom as m stature instructs him in lessons of faith and 
resignation expounds to hum the mystery of her transfiguration 
and leads him to a ghmpse of the New Jerusalem Suddenly the 
city IS filled with glorious maidens who in long procession glide 
towards the throne all of them clad m white their robes pearl 
bedecked like Pearl herself There he sees too his little queen 
A great love longing possesses him to be by her He must needs 
plunge into the stream that sunders him from her In the very 
effort the dreamer awakes to find himself resting upon the mound 
where his Pearl had strayed below 

While the mam part of the poem according to Gollancz is a 
paraphrase of the closing chapters of the Apocalypse and the par 
able of the Vineyard the poet s debt to the Romaunt of the Rose 
IS noteworthy more particularly in the description of the won 
derful land through which the dreamer wanders and it can be 
traced throughout the poem m the personification of Pearl as 
Reason m the form of the colloquy m the details of <iress and 
ornament m many a characteristic word phrase and reference 
The nver from the throne m the Apocalypse here meets the 
Waters of the wells devised by Sir Mirth for the Garden of the 
Rose From these two sources the Bftok of I^evelation with its 
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almost Celtic glamour and The Romaunt of the Rose with 
Its almost Oriental alle«^or> are derived much of the wealth and 
brilliancy of the poem The poet s fancy revels m the richness of 
the heavenly and the earthly paradis but his fancy is subordi 
Bated to his earnestness and iiiten ity 
Leading mottfs of Peail are to be found m the Gospel — ^in the 
allegory of the merchant who sold bis all to purchase one pearl of 
gieat price and in the words so fraught with solace for the child 
bereft for of such is the kingdom of Heaven Naturally aris 
ing from the theme and from these mottfs certain theological 
problems of the time are treated perhaps too elaborately 

The poem consists of loi stanzas each of 12 lines with four 
accents rhymed ab ob ab ab be be the versification combines 
rhyme with alliteration trisyllabic effects add to the easy move 
ment and lyrical charm of the lines Five stanzas (in one case 
six) with the same lefram constitute a section of which ac 
cordin ly there are 20 m ail the whole sequence being linked to 
gether by the device of making the first line of each stanza catch 
up the refrain of the previous verse the last line of the poem 
re echoing the hist line The author was not the creator of this 
form nor was he the last to use it 
By piecmg together personal and other indications to be found 
m the poems an ima inary biography of the unknown poet may be 
constructed It may be inferred that he was born about 1330-40 
somewhere m Lancashire or a little to the north that he de 
lighted in open air life m woodciaft and sport that his early life 
was passed amid the gay scenes that brightened existence in 
mediaeval hall and bower that he availed himself of opportunities 
of study theology and romance alike claiming him that he 
wedded and had a child perhaps named Margery or Marguerite 
— the Daisy or the Pearl — at whose death his happiness drooped 
and life s joy ended 

It IS notewoithy that soon after 1358 Boccaccio wrote the Latin 
eclogue 01 >mpia in memory of his young daughter Violante A 
comparative study of the two poems is full of interest the direct 
influence of the Latin on the English poem is doubtful although 
Pearl may be later th n Olympia 
See Pearl an English Poem of the Fourteenth Century edited 
with a modem Rendering by I Gollancz (1891 with Olympia 
1921) Sif Erkenaald ed I Gollancz Select Eaily English Poems 
(1922) Facsimile of ms Cotton Nero Ax (ELTS 19 3) Cam 
bridge Eislory of English Literature vol 1 ch xv (bibl) (I G ) 

PEARSAJLL, ROBERT LUCAS DE (1795-1856) English 
composer was born on March 14 1795 at Clifton He produced 
many works of lasting beauty nearly all of them for voices m 
combination from his part songs such as Oh who will 0 er the 
downs? to his elaborate and scholarly madrigals such as the 
admirable eight part compositions Great God of Love and 
Lay a Garland He died on Aug 5 1856 
REARSE, PATRICK HENRY (1879-19x6) Irish leader 
and poet was born in Dublin on Nov 10 1879 Educated at the 
Christian Brothers schools and the Royal University of Ireland 
he became editor of the Clatdheamh Solms the weekly organ of 
the Gaelic League He was secretary to the publication committee 
of the League and an energetic member of its executive After 
tounng Belgium to study bilingual methods he pubhshed several 
Fmm tales from Irish manusenpts Pearses chief interest was 
education and he approved Birrelis Irish Education Bill as it 
gave the Irish control over their own education He founded St 
Endas school at Cullenswood Dublin moving xt in 1910 to the 
Hermitage Rathfarnham After a tour in America Pearse joined 
the Irish Volunteer Movement and was commander m chief of 
the Irish forces m the rebellion of 1916 On April 30 1916 he 
sent out an order to his troops to surrender He himself was 
arrested and executed on May 3 1916 
Sm his Life by Desmond Ryah (1919) 

PEARSON, SIR CYRIL ARTHUR (1866^1921) British 
newspaper proprietor was bom at Wookey near Wells Feb 24 
and was educated at Winchester He early founded the 
bmmess of C Arthur Pearson^ Ltd newspaper proprietors and 
^pabWdrs^ and after matapg large profits with WeMy 

^ ottoif pepto&cals he ih 1900 The BaMy Mpressi^ a 

rival imTM PMf In 1904 he permased The 
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Standard with The Eoemng Standard He was a strong sup 
porter of Mr Chamberlains tariff reform movement and was 
vice president of the Tariff Reform League and vice chairman of 
the Tariff Commission of 1903 In 1905 he amalgamated The 
Evemn Sta7idard with The St James s Gazette which he had 
bought a few months previously In 1910 increasing — Plater com 
plete — failure of si^^ht obliged him to retire from the active direc 
tion of newspapers Henceforth he devoted himself and his for 
tune with whole hearted industry to efforts to ameliorate the con 
dition of the blind Durino^ the World War he established at his 
house St Dunstans in Re^’ent s Park London a hospital for 
blinded soldiers and became chairman of the Blinded Soldiers 
and Sailors Care Committee (1914) He also became president 
of the National Institution for the Blind He was created a 
baronet in 1916 and G B E m 1917 Sir Arthur died in London 
on Dec 9 19 i 

PEARSON, JOHN (161 -1686) Enghsh divine and scholar 
born at Great Snoring Norfolk on Feb 28 1612 studied at 
Queen s College Cambridge and became a fellow of King s and 
a weekly preacher at St Clement s Eastcheap in London In 1659 
he pubhshed in London his famous Exposition of the Creed {see 
the ed by Burton 1S83) Chevalier (1849) ^^6 Sinker (1882) 
and his Golden Remains of the ever memorable Mr John Hales 
of Eton with an interesting memoir In 166 he was made 
master of Trinity college Cambridge In 1667 he was admitted 
F R S His defence of the authenticity of the letters of Ignatius 
m his Vmdiaae epist S Ignatii (1672) was confirmed by J B 
Lightfoot and other recent scholars In 1672 Pearson was ap 
pointed to the bishopric of Chester In 1682 his Anmles cypnamet 
were published at Oxford with John Fell s edition of the works 
of Cyprian He died at Chester on July 16 1686 His last work 
the Two Dissertations on the Succession and Times of the First 
Bishops of Rome formed with the Anmles Paulim the principal 
^BXt oi lais Opera posthuma ed H Dodweil (1688) 

See memoir E Chuiton prefixed to the edition of Pearsons 
Minor Theological Works (2 vols 1S44) Churton also edited most 
of the theological wntin s 

PEARSON, JOHN LOUGHBOROUGH (1S17-1897) 
Enghsh architect son of William Pearson etcher of Durham 
was bom m Brussels on July 5 1817 He was articled at 14 to 
Ignatius Bonomi architect of Durham and afterwards worked 
under Anthony Saivm and Philip Hardwicke m London He 
revived and practised with great proficiency the art of vaulting 
though he was by no means a Gothic purist he also followed 
Renaissance and classical models From the erection of his first 
; church of Eller ker in Yorkshire in 1843 to that of St Peters 
Vauxhall in 1864 his buildings are Geometrical in manner and 
characterized by elegance of proportion and refinement of detail 
His best known work is Truro cathedral (1880) incorporating the 
south aisle of the ancient church 

Pearson s conservative spirit fitted him for the reparation of 
ancient edifices and among cathedrals and other bmldmgs placed 
under his care were Lincoln Chichester Peterborough Bristol 
and Exeter cathedrals St George s chapel Windsor Westminster 
Hall and Westminster Abbey In the surveyorship of the last he 
succeeded Sir G G Scott Except for porches the work of 
Scott he re faced the north transept of Westminster Abbey and 
designed the organ cases He was elected A R A m 1874 R A in 
r88o was a fellow of the Society of Antiquaries and a fellow 
and member of the council of the Royal Institute of British 
Architects He died on Dec ii 1897 and was buried in the nave 
of Westminster Abbey 

See Archit Review vol 1 (3:897) Royal Inst of Bnt ArcMects 
Journal v 113 (1897-98) 

PEARSON, KARL (1S57-1936), Bntish mathematician 
was born m London m 1857 and educated at Umversity college 
school and at Kings college Cambridge He was called to the 
bar m 1882 and afterwards became an authonty on the SOfence 
of eugames He was subsequently appointed Oalton prof^aor of 
eugenics at London university and ^rectO:^ ^ 
laboratory for national eugenics He w^as a'wtaled ^he 
Medal of the Royal Soaety df ^ich he wa^ m 
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1896 for his numerous contributions to the mathematical theory 
of evolution and heredity 

Professor Pearson v^as the editor of Biometnka from 190 -24 and 
of The Annals of Eugemcs (1925-26) and his other publications 
include The Ethics of Fiee tJ ought (18S7 1901) The Chances of 
Death and other Studies in Evolution (1S97) Grammar of Science 
(1899 1900 1911) National Life from the Standpoint of Science 
(190X) Tables for Statisticians (1914- 4) The Life Letters and 
Labours of Francis Gallon (1915-25) 

PEAR Yj ROBERT EDWIN (1856-1920) American \rctic 
explorer 'was born at Cresson Pa on May 6 1856 In 187/ he 
graduated at Bo\\dom college He was made a lieutenant in the 
US navy in 1881 acting as cnil engineer and was assistant 
engineer in the iMcaragua ship canal surveys m 1884 becomin 
their director in 1887-88 In 1886 however he also made a study 
of the west coast of Greenland m the re^-ion of Disco bay with 
reference to its use as a base for polar exploration In 1891 the 
Philadelphia Academy of Natural Science put him in charge of 
a polar expedition of seven mcluding his -wife Ingieheid gulf on 
the north west coast of Greenland was the base In the spring of 
1892 he went with the Norwegian Eivind \strup to the north east 
coast thereby proving that Greenland is an island The Cape 
York (Smith sound) Eskimos the most northerly people in the 
world were also studied This expedition was described by Mrs 
Peary in My Arctic Journal In the following year he organized 
another expedition also from headquarters in Incrlefieid gulf where 
Mrs Peary gave birth to a daughter In 1894 Peary Matt Henson 
the negro member of the expedition and Hugh Lee were left alone 
and again crossed to the east coast In the summer three meteor 
ites which the Eskimos used in making their iron implements 
were found These had been reported in 1818 by Sir John Ross 
Mi were eventually brought to the United States In 1898 Peary 
described his work to date m Northward Over the Great Ice In 
that year also with the support of the Peary Arctic Club and 
Morris Jesup he started on a four year s expionng schedule He 
used Eskimos in this expedition which demonstrated m xgoo 
that Greenland is bounded on the north by the polar ocean the 
north coast of the island was surveyed In 1902 Peary with 
Henson and an Eskimo advanced as far north as lat 84 17 27 
the highest point then reached m the Western Hemisphere Lieut 
Peary had now been promoted to the rank of commander and on 
his return he was elected president of the American Geographical 
Society In Nov 1903 he went to England on a naval commission 
to inquire into the system of naval barracks m Great Bntam and 
was presented with the Livingstone Gold Medal of the Royal Scot 
tish Geographical Society Commander Peary then began prepara 
tions for another expedition by the construction of a special ship 
named the Roosevelt the first ever built m the United States 
for the purpose of Arctic exploration He sailed from New York 
on July 16 1905 having two years supphes on board The 
Roosevelt wmtered on the north coast of Grant Land and on 
Feb 21 a start was made with sleds The party experienced 
serious delay owing to open water between 84 and 85 and 
farther north the ice was opened up during a six days gale which 
cut off communications and destroyed the depots which had been 
established A steady easterly drift was experienced But on 
April 21 1906 87 6 was reached — ^the farthest north attained 
by man-^by which time Peary and his companions were suffering 
severe privations and had to make the return journey in the face 
of great difficulties In 1907 the narrative of his journey Nearest 
the Pole was published 

In 190$ Peary started in the Roosevelt on the journey which 
was to bring him his final success as the discoverer of the North 
Pole He left Etah on Aug 18 wmtered in Grant Land and set 
forward over the ice from Cape Columbia on March i 1909 A 
party of six started -with him and moved m sections one in front 
of another They were gradually sent back as supplies diminished 
At the end of the month Capt Bartlett was the only white man 
left with Peary and he turned back in 87 48 N the highest 
latitude then ever reached fearj?' with Henson and four Eskimos 
pushed on and on April 6 1909 reached the North Pole They 
remained some 30 hours took observations and on sounding a 
few nliies frofif the pole found no bottom at t 500 fathoma The 
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part> with the exception of one drowned returned safely to the 
Roosevelt v\hich left her winter quarters on July 18 and 
reached Indian Harbour on Sept 5 Peary s The North Pole Its 
Disco ery m xgog was published m 1910 

In 1 91 1 he v^as given the rank of rear admiral and delegated to 
the International Polar Commission m Rome In addition to the 
vi/orks already mentioned he wrote The North Pole (1910) and 
Secrets of Polar Traoel (191/) He died m Washington D C on 
Feb o 19 o 

See Fxtzhugh Green Peary the Man Who Refused to Fail (19 6) 

(R E B ) 

PEASANT, a countryman either working for otheis or o-wn 
mg or rentmo* and workman by his own labour a small plot of 
ground (Fr paysan Lat pagensis belonging to the country) 
{See Allotments and Met 4 y\ge System ) 

PEASANT MOVEMENT The World a gave a strong 
impetus to the political consciousness of a class which had seemed 
obliterated since the Industrial Revolution During the past 
century the peasants even in western Europe have been dom 
mated by commerce and industry In eastern Europe they have 
had no share m public life except in sporadic rism^^s Yet in 
eastern Europe they form the bulk of the populations and it 
is naturally in that region that the new peasant movement is 
asserting itself 

Political Traditions of the Peasantry — ^From the French 
Revolution till 1S4S the peasants of western and central Europe 
were gradually freed from all their feudal servitudes The peas 
ants themselves played only an indirect role in that emancipa 
tion which was due mainly to the efforts of the urban middle 
classes acting under the stimulus of pohticai economic and 
social motives 

The political dmsion between town and country was later 
widened into a gulf by scientific Socialism The angle of Sociahst 
economics was essentially the same as that of Liberalism except 
that what the latter regarded as economically well established 
Sociahsm looked upon as merely transitory so that its own 
heaven was even more remote from the peasant world The 
peasant holding and tilling land on a small scale was doomed 
M Vanderveide said (m 189S) that to 'wish to realise the ideal 
of the Bibhcal homestead was as futile as to try to replace the 
Code Napoleon by the tables of Moses And not only futile 
but also pernicious Marx praised capitalism for having at least 
rescued a considerable part of the population from the idiocy 
of rural bfe Hence he and his disciples placed the nationalisa 
tion of land and farming on a large scale for public account in 
the forefront of their programme From that time date the many 
Conservative agranan organisations m central and western Europe 
which found m the peasants credulous recruits a circumstance 
whose electoral effects gradually led to a watering down of 
Socialist agranan programmes 

Poptilism — ^The economic and pobtical incentives which bad 
harnessed the western bourgeoisie to the task of rural emancipa 
tion had then little meaning in the eastern half of the Continent 
I Politically that region was stiH in the autocratic stage and its 
economic structure rested on a pnmitive agriculture and on 
; artisan manufacture — capitahst industry being altogether absent 
But the third social incentive stirred up reformers in the east if 
anything more deeply than in the west In Russia the Slavophil 
revival had raised the peasant on a pedestal and that only made 
his serf s chains more obnoxious in the eyes of the mteUtgenism 
The younger intellectuals imbued with i8th century humanitar 
lan philosophy centred aU their ideals on freeing the peasants 
But whereas to western Liberals that had been an end m itself 
for the Russian reformers it was merely the stepping stone to an 
independent and prosperous village life They prided themselves 
in being Socialists but hke Proudhons theirs was a Sociahsm 
for the peasants Marxism was essentially an industrial pohey 
for the transformation of industnal societies The easteni re 
formers were fotced to form alternative conceptions and pro 
grammeB suited to the problems of their peasant populahon^ 

Populism (rntrodn^chestw from nm^odr^pBoplt) became the 
; of that current of opinion (See Rns^tA Histoey ) 
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The kernel of the Populist position was the rejection of the 
Marxian economic determinism Marxism considered a phase of 
capitalist concentration of production as the inevitable prelude 
to a Socialist society the Russian Populists basing themselves 
on the existence of the mir contended that the capitahst prole 
tanan phase was not necessary in Russia nor even possible in 
such backward agrarian countries For capitalism would ruin 
the peasants t e the only ava lable customers for industrial 
products Likewise the Populists held that revolutionary leaders 
were able to shape and guide events provided that they acted in 
Ime with the needs and wishes of the masses Above ail they be 
heved that a rural democracy offered the masses a better promise 
of happiness than they could expect from an industrial orgamsa 
tion All they needed -was more Land and Liberty and the 
backbone of the Populist piogramme was a plea for equal dis 
tribution of land among the peasants 

The later exponents of this policy were the Social Revolu 
tionaries who were the strongest party of the Left till the 
Bolshevik Revolution That the Popuhst doctrine had its roots 
m the natural conditions of the region is proved by the way it 
spread to the other agrarian countries of eastern Europe It was 
perhaps natural that Serbia and Bulgaria should come under its 
influence as both countries stood in close intellectual dependence 
on Russia The decisive^ test is supplied by Rumania — Latin 
country strongly averse to Slav influence yet there also the 
new doctrine engendered the able Poporamst (popor people) 
current which together with the other groups never ceased de 
nouncing Marxism (See D Mitrany Marx arid the Peasant in 
London Essays m Economics m Honour of Edwin Cannan ) 

The Peasant Renascence — The Populist movement had re 
mained largely theoretical In the region m which it was born 
the peasants were kept under by a rigid political and social 
tutelage Political activity among them and claims for the dis 
tribution of land were treated as revolutionary The only out 
let for their grievances was occasional risings like those of 1905 
m Russia and 1907 in Rumania which were mercilessly repressed 
The World War and the Russian Revolution produced great 
changes Sweeping agrarian reforms have transferred the land 
to the peasants giving them potential economic independence 
and reducing in the same degree the influence of their former 
task masters In most of the countries concerned they have at 
the same time secured full political franchise And everywhere 
they have been roused to a consciousness of their interests and of 
their power as a class As a consequence powerful Peasant 
Paities have sprung up in all the countries of eastern Europe in 
which government is representative The movement is yet m its 
infancy its possibilities reside m the facts that more than half 
the population of the globe lives in the t>pically peasant family 
economy and that of the hundred million European voters some 
60-70 million are peasants as against some 20 milhon industrial 
workers 

Doctrine and Programme — ^Uniike Socialism which had a 
fully developed doctrine before it had an organised following 
the Feasant Movement has sprung up suddenly and separately 
m the various countries though out of similar convulsive events 
Hence its sociology is m the making and the programmes of 
the several Parties which hitherto have had little contact with 
each other show substantial variations Essentially it is of 
course an agrarian movement but its philosophy and pohcy 
are eclectic having taken over and adapted to its own use 
elements from all the three chief political divisions — from Con 
servatism and Liberalism as well as from Socialism Its fun 
damental standpoint is a bia for a rural society based on small 
peasant property 

The radicalism of the eastern Peasant Movement is due to 
peculiar conditions in that region Whereas in the west agrarian 
parties were a mixture of all rural classes with the big land 
owners predominant as in the German Landbmd the new Peas 
ant Parties are exclusively peasant Secondly the oppression of 
the peasantry m the east has till now prevented the growth of a 
peasant middle dass^ so that the movement is carried more 
tmiformly by a mass of small peasants Thirdly the general 


peasant antagonism towards towns and capitalists has different 
effects m the two halves of Europe in the west finance and 
industry are moving fast into a phase of international orgamsa 
tion by means of cartels trusts etc and the outlook of the 
towns IS cosmopolitan as a reaction the countryside is Conser 
vative and nationalist In the east the towns industry and flnance 
concentrate the essence of local nationalism and th peasantry 
which has to pay the bill of protectionism etc favours in con 
sequence a Liberal and even Radical pohcy in all respects 
Fourthly in the industrialised States agriculture produces mainly 
for the home market and is anxious to be protected m it the 
peasants produce mainly for themselves with a surplus for export 
and desire free trade 

National Organisations — ^The new Peasant movement is 
peculiar to the eastern half of Europe In the industrialised 
countries of the west and even m Holland and Denmark the 
peasants have been drai^n into agrarian Conservative parties 
as a result of a general agrarian antagonism to industry and finance 
partly through clerical influence and largely by the effective use 
of the Socialist demand for land nationalisation as a bogey But 
just as western Socialism has stirred up industrial groups m the 
east and shaped their outlook so the eastern Peasant Movement 
is bound to react upon peasant groups m the west In France a 
Peasant Party was founded four weeks before the elections of 
1928 none of its three candidates was elected but the Party 
secured 80000 votes and is actuely organising itself In Ger 
many likewise before that year s elections the left wing of the 
old Landbund formed the new Christian National Peasant Party 
and gained 13 seats m the Reichstag At the same time the 
Bavarian Bauernbund transformed itself into a German Peasant 
Party it secured 8 seats in the Reichstag and dominated the 
parliamentary situation in Bavaria 

Some of the eastern Peasant Parties were founded before the 
World War but became important only after its end Most 
countries have only one Party but in Poland and other States 
bordenng on Russia the chaos of the revolution is still reflected 
in a continuous splitting up and reshuffling of political groupings 

The following list suggests the stren th of the movement m the 
various countries 

Bulgaria — The Agrarian Union was founded m 1899 as a pro 
fessionai body but became political two years later It polled 
1445% of the votes cast in 1911 31% m 1919 38 16% in 1920 
and 52% m 1923 In power from 1919 to 19 3 the Party earned 
through considerable cooperative developments and also the law 
for compulsory service The election returns of 19 3 placed it in 
an even stronger parliamentary position But a military coup 
d etat on June 9 1923 succeeded m its overthrow and a few days 
later its leader Stambulisky was murdered A virtual dictator 
ship thereupon was established and stern measures of repression 
were decreed though later these were moderated somewhat by the 
government of Premier Liaptchef Increasing agricultural distress 
however goaded the party to desperate resistance which culmi 
nated m 1931 with Liaptchef s resignation and the formation of a 
coalition mmistry including several Agrarian members There 
after the mfluence of the Party continued to grow until the 
coup d etat of 1934 again set up a dictatorship 

Czechoslovakia — The Republican Party of Farmers and Small 
Peasants was founded in 1896 At first its pohcy inclined toward 
conservatism but later it veered to the left In 1920 the party 
polled 603 618 votes and in 1925 970498 in the Czech territories 
alone The Peasant Movement has been strongly represented m 
most of the successive coalition governments It secured the 
adoption of the eight hour day for agriculture and a number of 
other progressive measures 

Estonia — ^The Peasant Party of Estonia was founded soon after 
the war The movement here reached a peak of development m 
1932 when through a union of its several groups into a new 
Agranan Party it obtained 42 seats in the national parliament and 
a dominant place m the Government Its mfluence however was 
fairly eclipsed m 1934 by the creation of a national dictatorship 

Finland 1924 the Feasant League of Finland had 44 mem 
bers in parliament and by 1927 this number had befn increased to 
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^2 The strength of the Party continued to row until 1930 when 
It commanded /9 seat:^ but thereafter its influence seems '^teadii> 
to ha\e diimmshed 

Hungary —A Small Farmers Party made a promising beginning 
m Hungary but the introduction of open ballotinc^ m country 
distnc s ettectuall> checked ail political activity on the land 
Latzm — In 19 8 there were six Peasant Groups in Latvia 
Three were of the Centre the Peasants Union the Latgailian 
Catholics and Christian Peasants and the Latoahian Peasants 
and three were of -varvin^^ Leftward shades the Ac^ranan Settlers 
the New Farmer and Small Peasants and the Latgailian Peasant 
Labour Part} These factions differed mainly in regard to land 
reform and m their bias for closer relations with the west or 
with Russia Of late years the movement has been somewhat over 
shadowed b} the growth of fascism 
Lithuania — Before the coup detat of 1926 the Peasant Union 
of Lithuania had 1 1 members in parliament 
Poland — ^The movement in Poland has been much divided by 
regional clerical and personal influences As a parhamentar> 
instrument it lost most of its value upon the accession to power 
of Marshal Pilsudski But it continued to be fairly effective 
m the dilerert localities m promoting cooperative effort among 
the peasants 

Rumama — The National Peasant Pany which was formed by a 
fusion of the National (Transylvanian) Party with the Peasant 
Party managed through the tventies to assert itself in spite of 
elabora e doctoring of elections The march of 60 000 Peasants 
on the capital and a series of large mass meetings in 19 8 re 
suited in a sweepm \ictorv for their party at the polls where 
they secured o3o oiit of seats in the national assembly The 
Peasants were in lar^^e measure responsible for the return of King 
Carol to the throne in 1930 but the following year they found 
themselves turned out of office by the king s own personal repre 
sentative Professor Jorga Thereafter it seems to have been 
Carol s general policy to maintain something approaching a bal 
ance betw een parties m the nation 

Yugoslavia — ^The Croatian Peasant Party founded in 1904 had 
3 deputies in 1908 49 in 1910 and 60 in 1923 It practically 
dominated Croatia and gamed some strength in Herzegovina and 
Dalmatia Remarkable both for its organization and its spiritual 
power it was the only Peasant Party founded on a rural creed 
rather than mere a<yrarian interests Being primarily Croatian 
it was closely identified with the movement for Croat and Slovene 
autonomy In 19 8 its two great leaders Stephen and Pavie Radic 
were murdered and the followm year a dictatorship under King 
Alexander drove the movement underground whence it was not 
again to emerge even after the king s own assassination in 1934 
International Organisation — K number of international 
agranan organisations have existed before the war or were formed 
after it but of these none had the two distmgmshmg character 
istics of being limited to truly Peasant groups and of being 
established for political action Three attempts have been made 
to set up an international body on these lines 

(1) Soon after the war an attempt was made by Bavarian and 
Austrian agrarians to join up the Peasant groups of central 
Europe the Bavarian Dr Heim being one of the initiators The 
tendency was strongly Conservative anti Bolshevik (in this be 
mg included all the democratic influences coming from Berlin) 
and while some of the leaders kept neutral otheis had a strong 
clerical bias The attempt never materialised 

(2) Though no Peasant Party exists or would be allowed m 
Russia the Soviets encouraged some of the refugees hving in 
Moscow to set up a Peasant International there Formed m 1923 
It held its first Congress m 19 5 It has made no visible impres 
Sion on the Peasant movement 

(3) On the initiative of the Bulgarian Stambohski an inter 
national agranan bureau was established m Prague m 1921 the 
Czech Bulgarian Polish and Serbian Peasant Parties being its 
members purely for research and information In May 1928 the 
organisation was widened being joined by the Croatian Ruma 
man and other Peasant Parties including the newly formed French 
and Dutch Pities Eight Parties of central and eastern Europe 


have m addition formed a regional group within the bureau to 
act pohticaily m close contact with a joint central executive 
The group hke the bureau is to work for the solution of political 
and social problems according to peasant interests it is to pub 
hsh in one or more of the western languages the chief writings 
of Peasant leaders and prepare a peasant news agency The 
regional group was formed especially to resist jointly any attempt 
at dictatorship whether from the Left or from the Right 

(D Mi) 

PEASANT PROPRIETOR see Land Tenure 
PEASE, EDWARD (1/6/-1858) the founder of a famous 
industrial Quaker family m the north of England was bom at 
Darlington on Mav 31 176 the son of Joseph Pease (1737“ 
1808) a woollen manufacturer Edward Pease made the ac 
quaintance of George Stephenson and with him 00k a promi 
nent pare in constructing the railway between Stockton and Dar 
hngton He died at Darlington on July iSsS 
His grandson Joseph Albert Pease Lord Gamford (b i860) 
entered parliament m 1892 was junior Liberal Whip (1897- 
1903) a lord of the treasury (190^-10) chancellor 1 the duchy 
(1910-“! I ) president of the board of education (1911-15) and 
postmaster general (1916) 

PEAT, a product of decayed vegetation found m the form of 
I bogs m many parts of the world The principal areas of the peat 
deposits of the world are as follows — 


Russia 

65 000 square miles 

Canada 

37 000 

Finland 

30 000 

Sweden 

19 000 

Lmted States 

II 200 

Germany 

9 900 

Great Bntam 

9 400 

Ireland 

4700 

Newfoundland 

3 000 

Norway 

2 900 

Austria 

I 500 

Denmark 

400 


The plants which give origin to these deposits are mainly aquatic 
includmg reeds rushes sedges and mosses Sphagnum is present 
in most peats but m Irish peat Thacomitrum lanuginosim pre 
dominates It seems that the disintegration of the vegetable 
tissues is effected partly by moist atmosphenc oxidation and 
partly by anaerobic bacteria yeasts moulds and fungi m de 
pressions contaimng fairly still but not stagnant water which 1 
retained by an impervious bed or underlying strata As decom 
position proceeds the products become waterlogged and sink to 
the bottom of the pool in the course of time the deposits attain 
a considerable thickness and the lower layers under the supenn 
cumbent pressure of the water and later deposits are gradually 
compressed and carbonized The most favourable conditions ap 
pear to be a moist atmosphere and a mean annual temperature 
of about 45 The peat bogs of Great Britain and Ireland vary m 
thickness from 5 to 30 ft and those of North America vary 
from 5 to 25 ft 

Peat varies from a pale yellow or brown fibrous substance re 
sembhng turf or compressed hay and contaimng conspicuous 
plant remains to a compact dark brown material resembling 
black clay when wet and some varieties of lignite when dry Two 
typical forms may be noticed Hill peat (the mountain or 
brown bogs of Ireland) found m mountainous distncts and con 
sistmg mainly of Sphagnum and Andromeda and Bottom peat 
(the lowland or red bogs of Ireland) found m lakes rivers and 
brooks and containing Eypnum The latter kind always contains 
much water up to 90% which it is necessary to remove before 
the product can be efficiently employed as a fuel and for most 
other purposes A specimen dried at 100 C had the following 
composition carbon 6048% hydrogen 610% oxygen 3255% 
nitrogen 0 88% ash 3 30% the ash is very vanable^ — ^from 2 
to 15% and even more — ^and consists pnnapally of day and sand 
with lesser amounts of ferric oxide lime magnesia etc On air 
drying the peat loses from 8 to 20% of its moisture In a good 
dry season peat may be air dried down to 17 or x8% moisture 
while under moderate conditions it may be saved with 25 to 30% 

♦ « 
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moisture Average air dned peat containing 5% moisture may 
be taken as having a calorific value of about 6 000 B T U The 
specific gravity has been variously given owing to the variable 
water content and air spaces when dried and compressed how 
ever it is denser than water The yield per sq km (o 386 sq m ) 
for a depth of five metres (164 ft) has been determined in 
Germany as approximately 800 000 tons of air dried peat 
Peat wmmn presents certain special features The general 
practice is to cut a trench about i ft deep with a peculiarly 
shaped spade termed in Ireland a slane and remove sods from 
^ to 4 ft long When one layer has been removed the next is 
attacked and so on If the deposit be more solid step working 
may be adopted and should water be reached recourse may be 
had to lono* handled slanes The sods are allowed to dram and 
then stacked for drying in the air being occasionally turned so as 
to dry equally this process may require about six we Ls 
Machine Working — Mechanical power has been applied 
especially m Sweden and Germany to the winning of peat the 
operations involved being — (i) The excavation and elevation 
of the raw peat from tilt bog (2) The maceration and mixing 
of the raw peat by means of rotating and fixed knives and a single 
or double screw conveyor which forces the peat through a nozzle 
or nozzles m a stream which is cut into leno^ths for sods (3) The 
transport of the formed sods and their deposition on the bog 
(4) The collection and stacking of the air dried peat In the most 
recent German piactice the operations indicated in (i) ( ) and 
(3) are combined m one machine electrically driven 
Several processes have been invented for the carbonization of 
peat and recovery of the by products Among these is the Ziegler 
process which is or was m operation at Oldenburg m Germany 
Rodkmo in Russia and Beuerberg m Bavaria The uncondensed 
gases from the coking plant at Beuerberg gave — 


Carbon dioxide 

15 5 per cent 

Oxygen 

I I 

Carbon monoxide 

20 4 

Methane and other hydrocarbons 

124 

Hydrogen 

86 

Nitrogen 

^ 9 


99 9 

The coke contained 


Carbon 

73 89 per cent 

Hydrogen 

3 59 

Oxygen 

X 4 5 

Nitrogen 

I 49 

Sulphur 

0 20 

Ash 

2 so 

Moisture 

3 3 o 


99 99 


and the calorific value of the semi coke was 12 000 B TU The 
volume of the gases amounted to 6 759 cu ft per ton 
The results of working the process are stated to have been as 
follows — 



Per 100 tons of air dned 
peat 

Ammonium sulphate 

900 lb 

Acetate of lime 

I 320 

Methyl alcohol 

65 gal 

Light oils 

280 

Heavy oils 


Parafei 

7151b 

Creosote 

3 100 

■ Asphalt 

40 


The manufacture of producer gas from peat m regard to which 
a number of methods exist mostly based on the Mond process 
has proved more or less successful The briquetting of peat has 
also been earned out The briquettes contain appromrnateiy 18% 
of moisture and are said to yield a high quality charcoal One of 
the chief factors operating against the commercial success of peat 
fuel m competition with coal and other fuels has been the 
I dtyhig fho peaf With recently introduced Peco ^ 


process it is claimed however that the peat can be dried down to 
10% moisture and that 65% of the peat is recovered that is to 
say in order to produce from 100 tons of raw peat 65 tons of dry 
peat 3^ tons of the raw peat are absorbed in drying Perhaps 
Ireland is the largest producer with an output in the neighbour 
hood of 6 000 000 tons annually of air dried peat 

See The Winning preparatton and me of peat by the Fuel Research 
Board (1921) The Vtih ation of Peat Fuel Department of Mines 
Canada (1912) (R R) 

PEBA, a name ior the nine banded aimadillo {See Arma 

DILLO ) 

PEBAN, a group of tribes of South American Indians some 
what doubtfully to be regarded as constituting an independent 
hnguistic stock The Pebas (who ha\e given their name to the 
group) the \ameos and Yaguas who form the stock are located 
on the northern side of the Amazon m the region of the Brazihan 
Peruvian border 

See C F P von Martms Beiirage zur Ethnographie und Sprachen 
kunde Amenkas etc (Leipzig 1867) 

PEBBLE WRITING From the very ea best times to which 
the energy of man can be traced date two kinds of writing {a) 
engraving of a visible object on some hard substance such as the 
fiat surface of a bone (b) drawing painting 01 engraving marks 
which could a^ain be identified Of the first kind are the engrav 
mgs of reindeer buffaloes and other animals by the cave men of 
prehistoric times of the second are a large number of pebbles 
discovered by M Ed Piette at Mas dAzil on the left bank of 
the Arize intercalated between the last iayei of the Reindeer age 
and the first of the Neolithic period The stones were coloured 
With peroxide of iron The characters are of two kinds {a) a 
senes of strokes which possibly indicate numbers ( 5 ) graphic 
symbols The stones were scattered about without connection or 
relation one with another Whatever the meaning may be it is 
clear that the markings are not accidental It has been suggested 
that like similar things among the American Indians they may 
have been used in playing games or gambling 

PECAN, a North American species of hickory {qv) valued 
for Its timber and its edible nuts called pecans which are com 
mercially cultivated m several Southern States {See Nut ) 

PECCARY, the name given to the New World representa 
tives of the swme {Smdae) from which they may be distm 
gmshed by the fact that the upper canine teeth (tusks) are di 
rected downwards and by other peculiarities of the teeth stom 
ach and feet Peccaries range from New Mexico and Texas to 
Patagonia The collared peccary {Dicotyles tajacu) is a dark 
grey animal with a white band acioss the chest from shoulder 
to shoulder It is about 3ft long living m small heids of eight 
to ten and has an extensive range in S America The white 
lipped peccary (D lahiatus) is about 6in longei blackish in 
colour with white lips Peccaries form the sub family Dteo 
tyknae of the Smdae {see Artiodactyla and Swine) Extinct 
peccanes are known as far back as the Miocene m North Amer 
ica but only m superficial deposits m the southern continent 
This indicates that the group entered North America m the Upper 
Oligocene and subsequently reached their present habitat 

PECHORA, a river of North Russia which rises in the Urals 
almost on lat 6 N and flows west and then north with a 
double north and south loop about 66 o N It enters the Gulf 
of Pechora on the Barents sea by a delta after a course of i 150 
m Its mam tributaries are the Izhnia Tsilma and Sula on the 
left and the Ilych Podcherem Shugor and Usa on the right the 
river and its tributaries provide 3 545 m of navigable waterways 
of which 2 335 are fit for rafts and timber floats only and 5S0 
are suitable for steamer navigation The drainage basin is how 
ever mainly coniferous forest and north of lat 67 N bleak 
tundra the Great Land Tundra on the east and the Small Land 
Tundra on the west The scanty population consists mainly of 
Nomad Samoyede reindeer breeders Zman hunters 
During the brief summer there is steamer connection between 
Pnstoa&ersk and Kuya on the right of the delta hnd Archangel 
Short portages connect the Pechora waterway With t||e 
, the Volga and with the Vychegda and Nottheirn DWifit and iong^ 
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port'iges med maml> b> Samoyedes link it across the Urals with 
the Ob In 19 5 a cultural base with 20 hospital beds boardm<y 
facilities for ^0 Samoa ede pupils and a medical and \etermar3' 
staft i\as established on the Adzva ri\er a tributary oi the Usa 
The chief fiei htage on the Pechora water^vays consists of rem 
deer products furs and tish goin southward and gram and manu 
factured goods gom<^ north Seals are caught m Pechora gulf and 
fishermen m ^rate there from June to August the Pechora salmon 
bemo- specially \aluable 

PECKj a dry measure of capacity especially used for gram 
It contains 8 quarts or gallons and is of a bushel The impe 
rial peck con ams 554^48 cum and in the Umted States of 
America oj/ 6 cubm The word is m ME pek and is found 
latim/ed as peccnm or pekka In Med Lat are found ptcoUnus 
mensura frumentana and picotus mensura liqmdorum (Du 
Cange Gloss szv) 

PECKHAM, JOHN (d 1292) archbishop of Canterbury 
was probably a native of Sussex and received his early education 
from the Clumac monks of Lewes About i 50 he joined the 
Franciscan order and studied in their Oxford convent Shortl> 
afterwards he proceeded to the university of Pans where he took 
his deovee under St Bonaventure and became regent m theology 
For many 3 ears Peckham taught at Pans coming into contact 
wFh the greatest scholars of the day among others St Thomas 
Aquinas About 1270 he returned to Oxford and tau^-ht there 
bemo- elected in 1275 provincial minister of the Franciscans in 
England but he was soon afterwards called to Rome as lector 
sacn palatti or theological lecturer in the schools of the papal 
palace In i /9 he returned to England as archbishop of Canter 
bury being appointed by the pope on the rejection of Robert 
Burnell Edward I s canidate Peckham was always a strenuous 
advocate of the papal powei especially as shown m the council 
of Lyons in 12^4 The characteristic note of his primacy was an 
insistence on discipline which offended contemporaries 

In philosophy Peckham represents the Franciscan school which “ 
attacked the teaching of St Thomas Aquinas on the Unity of 
Form He wrote much on scientific scriptural and moral subjects 
and defended the Franciscan rule and practice His hymns are 
characterized by a lyrical tenderness which seems typically Fran 
ciscan Printed examples of his work as commentator and hymn 
writer respectively may be found in the Ftramentum tnum ordt 
mm (Pans 1512) and his office for Tnmty Sunday m the 
unreformed breviary 

The chief authority on Peckham as archbishop of Canterbury is 
the Registrum fratns Jokanms Peckham edited by C Trice Martm 
for the Rolls Senes (London 1882-1885) A sympathetic account of 
his Me as a Franciscan is to be found m L Wading Annales minorum 
(Lyons 1625 1654) See also the article by C L Kingsford m Diet 
Nat Bzog and Wilkins Conctlm magnae Brttanmae (London 173/) 

PECOCK (or Peacock) REGINALD {c 1395“^ 1460) 
British prelate and writer was probably born m Wales and was 
educated at Oriel college Oxford Having been ordained priest 
m 14 I he secured a mastership in London m 1431 and soon 
became prominent by his attacks upon the religious position of 
the Lollards In 1444 he became bishop of St Asaph and six 
years later bishop of Chichester He was an adherent of the house 
of Lancaster and m 1454 became a member of the privy council 
In attacking the Lollards Pecock put forward rehgious views far 
m advance of his age He asserted that the Scriptures were not 
the only standard of right and wrong in general he exalted 
the authonty of reason Owing to these views the archbishop of 
Canterbury Thomas Bourchier ordered his writings to be ex 
amined This was done and he was found guilty of heresy He 
was removed fiom the privy council and he only saved himself 
from a painful death by privately and then publicly (at St Paul s 
Cross Dec 4 1457) renouncing his opinions 

Pecock who has been called the only great English theologian 
of the i5tli century was then forced to resign his bishopric and 
was removed to Thorneyfc abbey in Cambndgeshire where he 
doubtless remained until his death The bishops chief work is 
the famous Repressor of overinuch weettng [blaming] of the 
Clergte^ which was issued about 1455 In addition to its great 
importance in the history of j:he Lollard movonent the Reprmor 
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has an exceptional interest as a model of the Engii h of the time 
Pecock being one of the first writers to use the vernacular In 
thought and style it is the work of a man of learning and ability 

\ bioaraph^ of the author is added to the edition of the Repressor 
published b> C Babm ton ior the Rolls Series m 1S60 Pecock s other 
writings include the Book or Rule of Chnsttan Religion the Donet 
an introduction to the chief truths of the Christian faith m the 
lorm of a dialo^^ue betmeen father and son and the Foleuer to the 
Donet The two last works are evtant m manusciipt His Book of 
Faith has been edited from the manusciipt in the library ot Tnmty 
college Cambridge by J L Monson (Glasgow 1909) See also John 
Lewis Life of Pecock (1/44 new ed 1820) 

PECORA Horns hoofs and a diet of grasses or fohage are 
the three most obvious characteristics of the very important 
group of mammals known as the Pecora or true ruminants The 
name comes from the Latin peciis cattle but as used by the 
zoologist it mcMdes not only oxen sheep and goats but the diverse 
types of antelopes giraffes and deer Altbou«yh most of these am 
mals possess either horns or antlers ail have been derived from 
hornless ancestors and a few like the musk deer of central and 
eastern Asia have never developed them Apart from the horns 
which vary very strikingly m shape and construction not only 
from family to family but from species to species the Pecora are 
a very homogeneous group perhaps the most eccentric member 
is the long necked giraffe and even this is linked with the more 
normal tvpes by the okapi an animal belonging to the giiaffe 
family but with a shortei neck and shorter limbs than the true 
giraffes In the wild state ruminants hke all hoofed mammals 
seek safety from their carnivorous enemies m flight only using 
their antlers or horns as weapons of defence if driven to bay 
Swiftest of all are the deer antelopes and gazelles while the goats 
and mountain sheep have a marvellous power of rapidly scaling 
steep heio^hts to which few carnivores can follow them It is there 
fore among the ruminants that we find a more perfect adaptation 
to a fugitive life than among any other of the larger mammals 
Not only do their skeleton and muscular system form together a 
perfectly constructed running mechanism but their digestive 33 
tern IS also elaborately planned so that they may hastily snatch a 
meal in some favourable grazing ground and store the food tern 
poiarily m a special compartment of their stomach until they have 
found a refuge where they can masticate and dwest it at leisure 

Limbs and Feet — ^In the skeleton the proportions of the 
hmbs and the structure of the feet are particularly noteworthy 
As in all running animals the lower leg and foot aie very long 
compared with the upper segment of each hmb this ensures a 
long stride and at the same time a swift one The surfaces of the 
joints are grooved and keeled like pulley wheels permitting free 
motion forward and backward but limiting the motion m ail other 
directions jomts of this type are very strong and are admirably 
adapted for swift locomotion over a smooth surface though less 
efficient on very rough ground The feet are constructed on the 
artiodactyl plan (see Artiodacxyea) in each foot no more 
than two of the ancestral five toes are used the rest being either 
lost or reduced to vestiges The animal steps lightly on the very 
tip of these two remaining toes the short terminal segments of 
which are encased by the hoofs The upper segments (metapo 
dials) of each toe fused mto a single strong bone termed the 
carmon bone are in contrast very long so that the joints cor 
responding to our wrist and ankle are raised high above the 
ground and are consequently often regarded as elbow and knee 
Owing to the shortness of the upper segments of the hmbs cor 
responding to our upper arm and thigh the true elbow and 
knee joints of the ruminant are close against its body enclosed 
within the skin of the trunk 

Dentition — Quite as distinctive as the foot of a ruminant is 
its skull and especially its dentition Everyone will have no 
ticed how a sheep when it feeds seems not so much to bite off 
the grass as to tear it off by quickly jerking its head This is 
because the front teeth in the upper jaw are replaced by a horny 
pad while those of the lower jaw are directed forwards and 
simply press the grass tightly against this pad on closure of the 
; mouth when the head is jerked sideWays the grass is cut through 
! by tM sharp edge^ of the lower front^teeth & itm a matter of 
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common observation that m chewino' its food a ruminant swings 
its lower jaw to the side it usually swings it first a number of 
times to one side and then reversing the direction about an equal 
number of times to the other side so that the grinding teeth on 
both sides of the mouth are used m turn These grinding or 
cheek teeth are admirably adapted for tnturatmor hard grasses 
and coarse foliage Viewed from the side they appear to be 
made up of a number of columns but looked at from the grinding 
surface they are seen to have a crown pattern of four crescents 
or V s sometimes complicated by little additional folds (see 6°^ 
ure of giraffe s tooth in Artiodact\la) Each crescent is enclosed 
by a border of enamel which as it is a very hard substance pre 
vents the tooth from wearing down too quickly Also as the 
enamel does not wear down it the same rate as the softer sub 
stance within the surface of the crown is always rough and there 
fore all the more effective as a grinding mechanism The great 
height of the c own also ensures that the tooth shall last out the 
animal s lifetime before it is quite ground away Similar devices 
are characteristic of the molar teeth of all herbivorous mammals 
since most grasses contain a great deal of silica and this causes 
very hard wear to the too h In those ruminants which feed on 
soft leaves rather than on grasses the cheek teeth are much 
shorter than m the exclusively graminivorous types and have a 
less complex crown pattern However high the grinding teeth the 
mandible of a ruminant is a slender bone slung somewhat loosely 
on to the skull and the joint between mandible and skull is 
shaped so as to permit great freedom of movement m grinding 

Digestive Processes —The following account of the process 
of rumination is an abbreviation of that given by T H Huxley 
in his inatomy of Vortebrated Animals A ruminant does not 
masticate its food on first takin<^ it into its mouth but swallows it 
hastily well mixed with saliva Only when its appetite is satisfied 
does it stop grazing and seek a place of safety where it can he 
down and chew the cud at leisure If we closely observe a cow 
which has just lam down in a field after a period of giazmg its 
body inclined to one side we notice that after an interval of | 
quiescence a sudden spasm rather resembling a hiccough passes 
over the animal s flanks and that at the same time something is 
quickly forced up the gullet into the mouth This is a bolus of 
grass which rendered sodden by the fluids m the stomach is now 
returned to be masticated by the grinding teeth This process is 
repeated until most of the grass which was originally cropped has 
been reduced to pulp A ruminant s stomach is divided into four 
compartments When the food is first hastily swallowed it passes 
no further than the first and second of these On second swallow 
ing it passes aloHo a groove m the roof of the second directly into 
the third compartment chemical digestion takes place in the 
fourth compartment which alone has gastric glands m its walls 
for seciction of digestive juices 

Homs — There are four mam types of horn construction among 
the Fecora (i) The antlers of deer These are usually found m 
the male deer only but m the reindeer they are present m both 
sexes They grow out from the frontal bones of the skull as solid 
processes which rapidly reach their full size At first they are cov 
ered by soft and hairy skin Then a circular ridge called the burr 
appears at a short distance from the base of the antler and divides 
the latter into pedicel on the skull side of the burr and beam 
on the far side The circulation m the beam now gradually 
dwindles and the skin dies and peels off leaving exposed the dead 
bone beneath it Absorption and sloughing take place at the 
extremity of the pedicel beam and burr are shed and the end of 
the pedicel scabs over Fresh skin gradually grows up under the 
scab so that the pedicel becomes once more smooth and hairy 
The antlers are shed and grown anew every year usually adding 
additional branches each time See Deer 
(2) In the bovine ruminants the bony core formed by the 
frontal bone is covered by a horny sheath The core itself is 
hollow instead of solid as m the deer and therefore the Fecora 
in this group are sometimes termed the ^hollow horned ruminants 
or CavLcorma The horny sheath is never shed but persists 
throughout hfe and grows with the growth of the core This type 
0^ hnm IS n^ver branched but ipay be curved spirally twisted or 


compressed it is often present in both sexes See Sheep Goat 
Axtelope etc (3) In the ^^iraffes (q z ) the horn cores are cov 
ered with soft and hairy skin and are ne\er shed (4) In the 
North American pronghorn Antilocapra there is a permanent 
unbranched horn core enclosed m a horny sheath as in the Bovi 
dae but this sheath is forked and furthermore is shed yearly after 
the rutting season owin to the development of a new sheath 
which pushes the old one off See Pronghorn 
These four types of horn are characteristic of the four famihes 
into which existing Fecora are classified the Cervidae or deer 
the Girafiidae or giraffe and okapi the Bovida or oxen sheep 
goats antelopes etc and the Antilocapridae solely represented 
by the North American pronghorn Many other forms now ex 
tinct are known as fossils The earliest of the e were small forms 
with no antlers but a pair of lono- slender tusks m the upper jaw 
like those of the musk deer From such as these were derived 
not only the modern families but several fami les now quite ex 
tmet Especially noteworthy among these latter are the Meryco 
dontidae and the Sivatheriidae Merycodus was a small North 
Ameiican Miocene form with a pair of simple forked antlers very 
like those of primitive deer but apparently never shed many 
characteristics in the skeleton sug est relationship to Antilocapra 
Sioathenum ot the Indian Pliocene allied to the giraffes was a 
gigantic animal with a pair of large palmate antler like outgrowths 
on top of the skull and a smaller conical pair above the orbits 
Bibliography — See that for Artiodactyla (H S P ) 

PECS, capital of Baranya county Hun ary on the south 
eastern flank of the Mecsek hills It is belie\ed to date back to 
Roman times and has been the see of a bishop since 1009 It was 
occupied by the Turks from 1543 to 1686 and several of its 
churches were altered and used as mosques The town is regularly 
laid out with an inner old town m the form 0 a square and four 
suburbs A beautiful cathedral reputed one of the oldest churches 
in Hungary as well as one of its finest mediaeval buildings is the 
principal architectural asset The 14 th century university which 
laps d after the battle of Mohacs has been revived Pop (1930) 
61 801 

PECTORAL, a word applied to various objects worn on the 
breast (Lat pectus) thus it is the name of the ornamental plate 
of metal or embroidery formerly worn by bishops of the Roman 
Church during the celebration of mass the breastplate of the 
Jewish high priest and the metal plate placed on the breast of 
the embalmed dead in Egyptian tombs The pectoral cross a 
small cross of precious metal is worn by bishops and abbots of 
the Roman and by bishops of the Anglican communion 
See Pectoral in the Catholic Encyclopaedia 
PECULIAR, a term of ecclesiastical law applied to those 
ecclesiastical districts parishes chapels or churches once numer 
ous m England which were outside the jurisdiction of the bishop 
of the diocese in which they were situated and were subject to a 
jurisdiction pecuhar to themselves They were introduced ongi 
nally in many cases by papal authority m order to limit the 
powers of the bishop m his diocese There were royal peculiars 
e g the Chapel Royal St James s or St George s Windsor pe 
culiars of the archbishop over certain of which the Court of 
; Peculiars exercised jurisdiction (see Arches Court op) and 
peculiars of bishops and deans (see Dean) The jurisdiction and 
privileges of the peculiars were abolished by statutory powers 
given to the Ecclesiastical Commissioners by the Ecclesiastical 
Commissioners Acts 1836 and 1850 by the Pluralities Act 1838 
the Ecclesiastical Jurisdiction Act 1847 and other statutes 
PECULIAR PEOPLE, a small sect of Christian faith 
healers founded in London m 1838 by John Banyard They con 
sider themselves bound by the literal interpretation of James v 
14 and m cases of sickness seek no medical aid but rely on oil 
prayer and nursing Their avoidance of professional medical 
attendance has led to severe criticism Peculiar People is 
applied to Israel in the Old TestameijJ: 

PEDAGOGUE, a teacher or schoolmaster a term usually 
implying pedantry or narrow mindedness The Gr Taidaymyos 
(irat 5 boy aywySs leader) was not strictly an instructor He 
was a slave m an Athenian household who looked afte/ the 
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personal satety of the sons of the master ot the house and took I literature It was founded on Luthers version and was edited 
them to and from school and the gymnasium The Romans by Peter Pailadius bishop ot Zealand and others 
adopted the paeda ogns or pedagogus towards the end of the re See C Pedersen s Danske Sknfter ed C J Brandt and B T Fenger 

pubhc He probably took some part in the instruction of the vols Copenhagen 18:50-56) 

boys (see Schools) Under the empire the pedagogus was spe PEDESTAL, a square polygonal or circular block used as a 

cifically the instructor of the boy slaves in the household of the support Pedestals were originally employed only to carry statues 
emperor the rich nobles and other persons these boys h\ed to or votive oftermgs but the Romans in the course of their many 

experiments in the decorative use of the orders occasionally placed 
columns upon pedestals this is notably the case m connection 
j with such isolated columns as that of Trajan (4 d 114) and in the 
case of the engaged columns of triumphal arches where the pro 
, portions seemed to demand them Similarly m superposed orders 
as m the Colo seum at Rome (ad 80) the parapet walls of each 
storey were projected out under each column as pedestals The 
Renaissance de igners attempted to develop a separate pedestal 
tor each order with ail its dimensions m proportion to those of the 
column (see Order ) This has no basis m Roman usage 
PEDICULOSIS or PHTHIRIASIS, the medical term for 
the pathological symptoms m man due to the presence ot hce 
(pedtcuh) either on the head (pedtculus capitis) body (pediculus 
corporis or %esttmentorum) or pubes (pediculus pubis) 
PEDIMENT, in architecture a triangular gable end crowned 
with a raking cornice which follows the slope of its upper edges 
or a similar form used decoratively In common usage the term 
is restricted to the classic styles m others the word gable is 
used The pediment was given great importance by the Greeks 
as it was the crowning feature of every temple front In Greek 
work the entablature over the columns is carried completely 
through horizontally under the pediment and the tympanum 
• (g z; ) or triangular wail surface between this horizontal cornice 
and the raking cornice above was often decorated with sculpture 
The Romans not only used the pediment in this manner as the 
nd of a roof but also adopted it as a purely decorative form to 
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Types of pedestals from ancient times to the present day 
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gather in a paedagogium and were known as puen paedagogiant 
a name which has possibly developed into page 
PEDAL CLARINET, a contrabass instrument invented m 
1891 by M F Besson to complete the quartet of clarinets as the 
contrafagotto or double bassoon completes that of the oboe fam 
ily It is constructed on practically the same principles as the 
clarinet and consists of a tube loft long It is used in military 
bands and has a tone rich and lull except for the lowest notes 
which are unavoidably a httle rough in quality 
PEDEN, ALEXANDER (c 1626-1686) Scottish divine 
one of the leading forces in the Covenant movement was born at 
Auchmcloich Ayrshire about 1626 and was educated at Glasgow 
University He was ordained minister of New Luce in Galloway 
in 1660 but had to leave his parish under Middleton s Ejectment 
Act m 1663 His last days were spent m a cave in the pansh of 
Sorn near his birthplace and there he died in 1686 
See A Smeliie Men of the Covenant ch xxxiv 

PEDERSEN, CHRISTIERN (c 1480-1554) Danish 
writer known as the father of Danish literature was a canon 
of the cathedral of Lund and took his master s degree in Pans 
m 1515 In Pans he edited the proverbs of Peder Laale and 
(1514) the Btstona dantca of Saxo Grammaticus He worked at 
a continuation of the history of Saxo Grammaticus and became 
secretary to Christian II whom he followed into exile m 15 5 
In Holland he translated the New Testament (15 9) and the crown doors windows and especially niches Where many such 
Psalms (1531) from the Vulgate and becoming a convert to the decorative pediments occur m a row the Romans frequently made 
reformed opinion he issued several Lutheran tracts After his them alternately tnangular and segmental m shape m this they 
return to Denmark in 1532 he set up a printing press at Malmo were copied by the High Renaissance m Italy Following certain 
He published a Danish version (Kromke om Eolger Danske) of late Roman precedents m which the line of the raking cormce is 
the French romance of Ogier the Dane and another of the broken back m the centre the designers of the Baroque penod de 
Charlemagne legends which is probably derived immediately veloped all sorts of fantastic broken scrolled and reverse curved 
from the Norwegian Karlamagnm saga His greatest work the pediments m some cases tjhey even reversed the direction so that 
Danish versioi^f the Holy Scnptures which is known generally the high part of the broken or sectional pediment was toward the 
as CBnstian ni s Bible is an important landmark in Danidi outside of the compoation rather than toward the centre and in 
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the Churrigueresque or late Renaissance of Spam little sections 
of pediment are used to intncate line patterning 

PEDIPALPI5 the name of a roup of the class Arachmda 
{qv) m some respects connecting the scorpions and the spiders 
but more nearly related to the latter The most scorpion like in 
appearance are the species of the order Uropygi which takes its 
name from the termination of the body by a distinct tail formed 
by the narrowing of the last three segments to form a jomted stalk 
for a post anal horny appendage the homologue of the scorpion s- 
sting which acts as a tactile organ In the Urotncha contaimng 
the family Thelyphomdae this appendage is long flexible and lash 
like and the legs of the first pair are also tactile while the palpi 
or chelae are pmcer like and armed with powerful spikes for seiz 
mg and impaling prey which consists mostly of beetles and other 
ground insects The whip scorpions as these Arachmda are some 
times called on account of the lash like tail are not poisonous but 
when handled they emit a pungent acid secretion which is defen 
sive They live for the most part in damp places beneath stones 
or pieces of wood in rock crannies or termites nests or other 
crevices where shelter from light and protection from the rays of 
the sun are obtainable Some species excavate burrows as dwell 
mgs for themselves and their young The young are hatched from 
eggs which the female carries about enswathed m a glutinous mem 
brane and attached to the lower side of the abdomen Most of 
the species soon die when removed from their humid haunts but 
m Florida a species is found which is adapted to dry sandy locah 
ties Whip scorpions are found in the East Indies where they 
range from India and Ceylon to southern Japan and the Fiji 
Islands and m the warmer parts of America fiom Brazil to the 
southern states of the Union There are several genera of which 
the best known arc Thelyphomis from India and Java Uroproctus 
from north eastern Bengal and Mzstzgoproctus from Brazil the 
last two being the laro-est of the group measuring about 4mm 
total length 

A degenerate gioup related to the Urotncha and known as 
the Tartandes contains several genera {Tnthyreus Scht omm 
Mubbardta belonging to the family Hubbardiidae) The largest 
measures about \ of an inch Their habits and distribution aie 
similar to those of the whip scorpions but the group is found in 
Africa as well as m Asia and America 

The tailless Pedipalpi or Amblypygi recall spiders in appear 
ance having broader flatter bodies and longer limbs than the whip 
scorpions Their habits however are tolerably similar They live 
for the most part under loosened bark or m natural crannies m 
forests but do not burrow and m the East Indies species of the 
genera Stygophryms and Catageus frequent the dark recesses 
of caves and Sarm has been found beneath stones between tide 
marks There are many other genera {Tarantula Phrymehus 
etc ) the largest species rivalling the whip scorpions in size The 
group IS widely distributed in tropical Asia Africa and Amenca 

(R I P) 

PEDLAR see Hawkers and Pedlars 

PEDRO II (Bom Pedro de Alcantara) (1825-1891) sec 
ond emperor of Brazil was born in Rio de Janeiro on Dec 2 1825 
On April 7 1:831 when he was not yet six years old his 
father Pedro I ^ abdicated m his favour and for nine years the 
country was governed by a regency He was declared of age on 
July 23 1840 and was crowned July 18 1841 He might have 
perpetuated his dynasty had he been more attentive to political 
exigencies On his accession upnsmgs occurred m several prov 
mces these were pronaptly suppressed in Sao Paulo and Mmas 
Geraes (1842) but held out m Rio Grande do Sul until 1845 
The new government persisted in the pohey of intervention m 
Urngnay which had caused the abdication of Pedro I In 1852 
Brtolian troops were chiefly responsible for the defeat of Rosas 
of Argentina > in 1864 a Brazilian army made Flores de facto die 
tatot of Urngnay and it was owing mainly to Brazihan arms and 
rOsources that Solano Ldpez the dictator of Paraguay was de 
fegtod the Piragnayan War (1864-70) The government had 
to ^combat Memntteat promaal rebellions (notably that m 
ternambbeo^ *^ 40 ^ art was faced with diplomatic mm with 
3 ^^gteiad> franco JJrtrt States But it left a record m 


paralleled in South America for conscientious and enlightened 
rule The slave trade was prohibited in 1S50 m 1871 a law pro 
vided for the gradual emancipation of the slaves and in 1888 an 
imperial disposition abolished slavery throughout Brazil The em 
peror consistently sponsored public improvements fostered public 
instruction and earnestly patronized art and science He trav 
elled widely visiting Europe m 1871 1876 and 1886 and the 
United States m 18/6 afliliatmg himself closely with foreign in 
tellectual life In 1889 a crisis arose The nobility were alienated 
by the anti slavery measures and other legislation aimed at re 
ducing their prerogatives the military was demoralized by long 
inactivity the emperor showed too little interest m matters of 
state On Nov 15 Manuel D da Fonseca (qv) led a Republi 
can revolt supported by the army and navy There was no re 
sistance the empire ended and the emperor embarked with his 
family for Europe on Nov 17 A Federal republic was proclaimed 

(W B P) 

PEEBLES, royal burgh and county town of Peeblesshire 
Scotland at tfc junction of Eddleston Water with the Tweed 
Pop (1931) 5 S53 It IS 7 m S of Edinburgh by LNER 
and IS also the terminus of a branch line of the L M S system 
from Symington The burgh consists of the new town on the 
south of the Eddleston and the old on the north Portions of the 
town walls still exist and there are cellars constructed in the i6th 
and 17th centuries as hiding places against Border freebooters 
The old cross stands m High Street There are several woollen 
mills and the town is an agricultural centre 

The name of Peebles is said to be derived from the pebylls or 
tents which the Gadem pitched here m the days of the Romans 
The place was a favourite residence of the Scots kings when they 
came to hunt m Ettrick forest It probably received its charter 
from Alexander III was created a royal burgh m 1367 and was 
the scene ot the poem of Pehlis to the Play ascribed to James I 
In 1544 the town was damaged m the expedition led by the ist 
earl of Hertford afterwards the protector Somerset and m 1604 
It was partly destroyed by Are Peebles lost its importance after 
the union of the Crowns 

On the north bank of the Tweed stands Neidpath Castle 
(probably 13th century) It was besieged and taken by Crom 
well m 1650 

PEEBLESSHIRE or Tweeddale southern inland county 
Scotland bounded north and north east by Edinburghshire east 
and south east by Selkirkshire south by Dumfriesshire and west 
by Lanarkshire Its area is 222 240 ac (excluding water) The 
surface consists of a succession of hills which are highest m the 
south and belong to the Silurian uplands of southern Scotland 
succeeded by an Ordovician belt The vale of the Tweed and the 
glens formed by its numerous tributaries intersect the up 
lands South of the Tweed the highest points are Broad Law and 
Cramalt Craig on the confines of Selkirkshire (each 2 723 ft ) 
while north of the river the greatest heights reach about i 800 ft 
In the north west a part of the Pentland hills is included showing 
upper Silurian and lower Old Red Sandstone rocks Much glacial 
boulder clay in the gravel and sand rests upon the higher ground 
while morainic deposits are found m the valleys From the fact 
that for the first 36 m of its course of 97 m the river Tweed 
flows through the south of the shire, the county derives its 
alternative name of Tweeddale 

The character of the soil vanes considerably peat gravel and 
clay being all represented The low lying lands consist generally 
of rich loam composed of sand and clay The farming is pastoral 
rather than arable About half the holdings are under too acres 
Under one quarter of the total area is under cultivation 

The L N E railway crosses the county in the north from Lead 
bum to Dolphinton and runs down the Eddlestone valley from 
Leadbum to Peebles and Thornielee while m the south the L M S 
railway connects the county town with Biggar in Lanarjrtnre 

In 1931 the population numbered 15,050 The chief towns are 
Peebles (pop 5 853) and Innerleithen (2 359) The shapre 
bines with Midlotkan to return two members to parliament art 
forms a shenidom With the Lofchmiis and Selkirkshire '' ^ 

The country was ea 4 y occuprt by the ^ W?fi 
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of there are many remains m the shape of camps and 

sepulchral mounds The standing stones near the confluence of 
the L>ne and Tweed are supposed to commemorate a Cymric 
chief The natives were reduced by the Romans who ha\e left 
traces of their miiitarv rule m the fine camp at Lyne locally 
known as Randal s Walls On the retreat of the Romans the 
Gadeni came into their own a<^ain and held the distnct until the 
consolidation of the kingdom after Malcolm II s \ictory at 
Carham m ioi8 before which the land constantly harried by 
Danes was nommall> included in the territory of Northumbria 
This tract of Scotland is closely associated with the legend of 
Merlin At Happrew in the \ alley of the Lyne the En hsh 
defeated Wallace m 1304 

PEEKSKILLj a village of Westchester county New York 
USA on the east bank of the Hudson river 40 m above New 
York city near the Bear Mountain highway bridge It is served 
by the New \ork Central railroad and river steamer Pop 
(19 o) 868 (85% native white) 19^0 US census i/ i 5 
There is a U S naval magazine on Iona island off Peekskill and 
just above the \illage on the ri\er is the State military camp 
About 1760 the \ullage took its present name from that of the 
adjacent creek or kill on which Jans Peek a Dutch trader had ^ 
established a trading post It was incorporated m 1816 Dunng 
the latter part of the Revolution it was an important outpost of 
the Continental army 

PEEL, ARTHUR WELLESLEY PEEL, isx Viscount 
(18 9-1912) English statesman youngest son of the great Sir 
Robert Peel was born on Aug 3 1829 and was educated at 
Eton and Balhoi college Oxford He entered parhament in 1865 
was parhamentar> secretary to the poor law board (1868-/ 1) 
secretary to the board of trade (1871-73) patronage secretary 
to the treasury (r87o“-74) and m 1880 he became under 
secretary for the home department On the retirement of Mr 
Brand (afterwards Viscount Hampden) m 1884 Peel was elected 
Speaker He was thrice re elected to the post twice m 1886 and 
again in 1892 He will always rank as one of the greatest holders 
of this important oiS&ce On his retirement in 1895 he received 
a viscounty He was keenly interested in licensing reform and 
drafted a report for the royal commission of 1896-99 advocating 
a large reduction m the number of licensed houses and that no 
compensation should be paid from the public rates or taxes the 
money for this purpose bemg raised by an annual licence rental 
levied on the rateable value of the licensed premises it at once 
became a valuable weapon in the hands of advanced reformers 
Lord Peel died at Sandy Bedfordshire on Oct 4 1912 

He was succeeded by his son William Robert Wellesley 
Peel (1867-1937) 2nd Viscount and ist Earl (cr 1929) edu 
cated at Harrow and at Baliiol College Oxford and called to the 
bar at the Inner Temple m 189^ From 1908 to 1910 he led the 
Municipal Reform party In 1916 he was chairman of the Com 
mittee on the Detention of Neutral Vessels He was appointed 
under secretary for war m 1919 chancellor of the duchy of Lan 
caster (1921) minister of transport (19 1-22) and was secre 
tary of State for India 1922-24 and 1928-29 He was made first 
commissioner of works m Baldwin s second Government in 1924 
PEEL, SIR ROBERT, Bart (1788-1850) English states 
man was bom on Feb 5 17^3 at Chamber Hall near Bury 
Lancashire or less probably at a cottage near the Hall His 
grandfather Robert Peel first of Peelfold and afterwards of 
Brookside near Blackburn was a calico printer who took to 
cotton spinmng with the spinning jenny and grew a wealthy man 
His father Robert Peel (1750-1830) third son of the last named 
carried on the same business at Bury he was M P for Tamworth 
was a supporter of Pitt contnbuted munificently towards Pitt s 
war pohcy and was rewarded with a baronetcy (1800) 

Robert Peel was educated at Harrow School and at Christ 
Church Oxford where he took a first class both in classics and 
mathematics On leaving Oxford he was entered at Lincoln s Inn 
and m 1S09 at the age of 21 entered the House of Commons He 
sat at first for the close borough of Cashel then for Chippenham 

He made his^mark in the House by the closest attention to alt 
im paftamentary duties by a %tndy of all the busings of parha 
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ment and bv a stvie of speaking which owed its force to know! 
edge of the subject in hand dearness of exposition close reason 
ing and tact in dealing with a parliamentary audience Vouiig 
Peels lot however was cast through his father with the Tory 
party In his maiden speech in 1810 seconding the address he 
defended the 'Walcheren expedition which he again vindicated 
soon afterwards against the report of Lord Porchester s com 
mittee He began ofiicial liie in iSio as Lord Liverpool s under 
secretary for war and the colonies under the Perceval admimstra 
tion In 181 he was transferred by Lord Liverpool (now premier) 
to the more important but unhappy post of secretary for Ireland 
There he was engaged till 1818 in mamtammg English ascendancy 
over a country heaving with discontent teeming with conspiracy 
and on the verge of rebellion Peel plied the established engines 
of coercion and patronage with a vigorous hand At the same time 
he had to combat Grattan Plunkett Canning and the other 
movers and advocates of Roman Catholic emancipation m the 
House of Commons He promoted joint education m Ireland as a 
means of reconciling sects But his greatest service to Ireland as 
secretary was the institution of the regular Irish constabulary 
nicknamed after him Peelers for the protection of hfe and 
property in a country where both were insecure His moderation 
of tone did not save him from the violent abuse of 0 Connell 
whom he was lU advised enough to challenge — an affair which 
covered them both with ndicule In 1817 he was elected member 
for the university of Oxford — an honour for which he was chosen 
in preference to Canmng on account of his unwav enng hostility to 
Roman Catholic emancipation Lord Eldon lending him his best 
support In the following year he resigned the Irish secretaryship 
of which he had long been weary and remained out of oiSOice till 
1821 But he still supported the ministers though m the affair of 
Queen Carohne he stood aloof disapproving some steps taken by 
the government and sensitive to popular opinion and when Can 
mng retired on account of this affair Peel declined Lord Liver 
pool s invitation to take the vacant place in the cabinet During 
this break in his tenure of office he had some time for reflection 
which there was enough m the aspect of the political world to 
move But early office had done its work It had given him excel 
lent habits of business great knowledge and a high position but 
it had left him somewhat stiff and punctilious though he was no 
pedant in business m corresponding on political subjects he loved 
to throw off official forms and communicate his views with the 
freedom of private correspondence Where his confidence was 
given it was given without reserve 
At this penod he was made chairman of the bullion committee 
on the death of Horner He was chosen for this important office 
by Huskisson Ricardo and their fellow economists who saw m 
him a mind open to conviction though he owed hereditary alle 
glance to Pitt s financial policy and had actually voted with his 
Pittite father for a resolution of Lord Liverpool s government 
asserting that Bank of England notes were equivalent to legal com 
The choice proved judicious Peel was converted to the currency 
doctrines of the economists and proclaimed his conversion in a 
great speech on May 24 1819 in which he moved and earned 
four resolutions embodying the recommendations of the bullion 
committee in favour of a return to cash payments This laid the 
foundation of his financial reputation and his co operation with 
I the economists tended to give a liberal turn to his commercial 
I principles In the course he took he somewhat diverged from his 
party and particularly from his father who remained faithful to 
Pitt s depreciated paper and between whom and his schismatic 
! son a solemn and touching passage occurred in the debate The 
author of the Cash Payments Act had often to defend his pohcy 
and he did so with vigour The act was hard on debtors including 
the nation as debtor because it required debts to be paid m cash 
which had been contracted in depreciated paper and Peel as heir 
to a great fundholder was even charged with being biased by his 
personal interests But the Bank Restriction Acts under which the 
depreaated paper had circulated themselves contained a provision 
for a return to cash payments six months after peace 
In 1820 Peel mamed Juba daughter of General Sir John Floyd 
who bmre him five mM and two daughters Bfis^^omestic hfe wa^ 
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sm^^ularly happy and he had many fast friends among the ablest 
men of his time Cold as he was m public few men could be more 
genial in private than Peel 

In 1821 Peel lejomed Liverpool s ministry as home secretary 
and in that capacity he had again to undertake the office of coerc 
mg the growing discontent m Ireland of which he remained the 
real administrator and had again to lead m the House of Com 
mons the opposition to the rising cause of Roman Catholic emanci 
pation In 18 5 being defeated on the Roman Catholic question 
m the House of Commons he wished to resio^n office but Lord 
Liverpool pleaded that hi resignation would break up the govern 
ment He found a congenial task m reforming and humanizing the 
criminal law especially those parts of it which related to otfences 
against property and offences punishable by death The five acts m 
winch Peel accomplished this great work as well as the great 
speech of March 9 18 6 in which he opened the subject to the 
house form one of the most solid and endurin monuments of his 
fame Criminal law reform was the reform of Romilly and Mac 
kmtosh from the hands of the latter of whom Peel received it 
But the bills m which it was embodied were the bills of Peel 

In iS 7 the Liverpool ministry was broken up bv the fatal 
illness of Its chief and under the new premier George Canning 
Peel like the duke of Wellington and other high Tory members of 
Lord Liverpool s cabinet refused to ser\e Canning and Peel 
were rivals but we need not interpret as mere personal rivalry 
that which was certainly m part at least a real difference of con 
nection and opinion Canning took a Liberal line and was sup 
ported by many of the Whigs the seceders were Tories and it is 
difficult to see how their position m Canning s cabinet could have 
been otherwise than a false one Separation led to public coolness 
and occasional approaches to bitterness on both sides m debate 
Their private intercourse remained uninterrupted to the end and 
Canning s son afterwards entered public life under the auspices of 
Peel The charge of having urged Roman Catholic emancipation 
on Lord Li\erpool in 18 5 and opposed Canning for being a 
friend to it in 1827 made against Sir Robert Peel m the fierce 
Corn Law debates of 1846 was withdrawn by those who made it 

In January 188 after Canning s death the duke of Wellington 
formed a Tory government in which Peel was home secretary and 
leader of the House of Commons This cabinet Tory as it was 
did not include the impracticable Lord Eldon and did include 
Huskisson and three more friends of Canning Its policy was to 
endeavour to sta\e off the growing demand for organic change by 
administrative reform and by lightening the burdens of the 
people The civil list was retrenched with an unsparing hand the 
public expenditure was reduced lower than it had been since the 
Revolutionary war and the import of corn was permitted under 
a sliding scale of duties Peel also introduced into London the 
improved system of police which he had previously established 
with so much success m Ireland But the tide ran too strong to be 
thus headed First the government were compelled after a defeat 
m the House of Commons to acquiesce m the repeal of the Test 
and Corporation Acts Peel bringing over their High Church sup 
porters as far as he could Immediately afterwards the question 
of Roman Catholic emancipation was brought to a crisis by the 
election of 0 Connell for the county of Clare In August Peel 
expressed to the duke of Wellington his conviction that the ques 
tion must be settled He wrote that out of office he would 
CO operate m the settlement hut m his judgment it should be 
committed to other hands than his To this the duke assented 
but in January 18 9 owing to the declared opinions of the 
king of the House of I ords and of the Church against a change 
of policy Wellington came to the conclusion that without Peel s 
aid m office there was no prospect of success Under that 
pressure Peel consented to remain and all the cabinet approved 
The consent of the king which could scarcely have been obtained 
except by the duke and Peel was extorted withdrawn (the minis 
ters being out for a few hours) and again extorted and on March 
5 1829 proposed Roman Catholic emancipation m a speech 
of more than four hours The apostate was overwhelmed with 
obloquy Having been elected for the university of Oxford as a 
leadmg opponen|^ of the Roman Catholics he had thought it 


right to resign his seat on being converted to emancipation His 
friends put him a^ain in nomination but he was defeated by Six 
R H Inglis PI took refuge in the close borough of Westbury 
whence he afterwards removed to Tamworth for which he sat 
till his death Catholic emancipation was forced on Peel by cir 
cumstances but it was mainly owing to him that the measure was 
complete and based upon equaht> of civil rights This great con 
cession however did not save the Tory government It fell on 
November iS^o but not before Peel had accomphshed further 
important reforms in the administration of justice 

While in office Peel succeeded to the baronetcy Drayton 
Manor and a great estate by the death of his father (May 3 
18^0) The old man had lived to see his fondest hopes fulfilled in 
the greatness of his son but he had also lived to see that a father 
must not expect to fix his son s opinions 

Peels resistance to the Reform Bill won back for him the 
allegiance of his party His opposition was resolute but temperate 
and once only he betrayed the suppressed fire of his temper m the 
debate of April 2 1831 when bis speech was broken off by the 
arrival of the king to dissolve the parliament which had thrown 
out reform He refused to join the duke of Wellington in the 
desperate enterprise of forming a Tory government at the height 
of the storm when the Grey ministry had gone out on the refusal 
of the king to promise them an unlimited creation of peers By 
this conduct he secured for his party the full benefit of the reaction 
which he no doubt knew was sure to ensue The general election 
of 1832 after the passmg of the Reform Bill left him with barely 
150 followers m the House of Commons but this handful rapidly 
swelled under his management into the great Conservative party 
He frankly accepted the Reform Act as irrevocable taught his 
party to register instead of despairing appealed to the intelligence 
of the middle classes whose new born power he appreciated 
steadily supported the Whig ministers against the Radicals and 
0 Connell and gained every advantage which parliamentary tactics 
could afford To this policy and to the great paiiiamentary powers 
of Its author it was mainly due that in the course of a few 
years the Conservatives were as strong m the reformed parha 
ment as the Tones had been in the unreformed It is vain to deny 
the praise of genius to such a leader though the skill of a pilot 
who steered for many years ovei such waters may sometimes have 
resembled craft But the duke of Wellingtons emphatic eulogy 
on him was Of all the men I ever knew he had the greatest 
regard for truth The duke might have added that his own ques 
tion How IS the king s government to be earned on m a reformed 
parliament^ was mainly solved by the temperate and constitu 
tional pohey of Peel and by his personal influence on the debates 
and proceedings of the House of Commons during the years which 
followed the Reform Act 

In 1834 on the dismissal of the Melbourne ministry power 
came to Sir Robert Peel before he expected or desired it He 
hurried from Rome at the call of the duke of Wellington whose 
sagacious modesty yielded him the first place and became pome 
minister holding the two offices of first lord of the treasury and 
chancellor of the exchequer He vainly sought to include in his 
cabinet two recent seceders from the Whigs Lord Stanley and Sir 
James Graham A dissolution gave him a great increase of strength 
in the house but not enough He was outvoted on the election of 
the speaker at the opening of the session of 1835 and after strug 
gling on for six weeks longer resigned on the question of appro 
pnating part of the revenues of the Church m Ireland to national 
education His time had not yet come but the capacity energy 
and resource he displayed m this short tenure of office raised him 
immensely m the estimation of the house his party and the 
country Of the great budget of practical reforms which he 
brought forward the plan for the commutation of tithes the 
ecclesiastical commission and the plan for settling the question 
of dissenters marriages bore fruit 

From 1835; to 1840 he pursued th^^ same course of patient and 
far sighted opposition In 1839 the Whigs having resigned on the 
Jamaica Bill he was called on to form a government and sub 
nutted names for a cabinet hut resigned the comqjission owing to 
the young queen s persistent refusal to part with any WIm 
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of her bedchamber (See Victoria Qleen ) The elections oi j 
1841 placed the Whigs m a minority of 91 they resigned and Sir 
Robert Peel became first lord of the treasury with a commanding 
majonU in both Houses of Parliament 

The crisis called for a master hand The finances were m dis 
order For some years there had been a grovving deficit estimated 
for 1 84 at more than two millions and attempts to supply this bv 
additions to assessed taxes and customs duties had tailed The 
great financier took till the spring of 184 to mature his plans 
He then boldly upplied the deficit by imposing an income tax on 
all incomes abo\e £150 a year He accompanied this tax with a 
reform of the tariff by which prohibitory duties were removed 
and other duties abated on a vast number of articles of import 
especially the raw materials of manufactures and prime articles of 
food Increased consumption as the reformer expected counter 
vailed the reduction of duty The income tax was renewed and the 
reform of the tariff earned still farther on the same pimciple in 
1840 The result was m place of a deficit of upwards of two mil 
lions a surplus of five millions m 1845 and the removal of seven 
millions and a half of taxes up to 1847 not only without loss 
but with gam to the ordinary revenue of the country The prosper 
ous state of the finances and of public affairs also permitted a 
reduction of the interest on a portion of the national debt giving 
a yearly saving at once of £625 000 and ultimately of a miUion 
and a quarter to the public In 1844 another great financial 
measure the Bank Charter Act was passed and though severel> 
controverted and thrice suspended at a desperate cnsis has ever 
since regulated the currency of the country In Ireland 0 Con 
nells agitation for the repeal of the Union had now assumed 
threatening proportions and verged upon rebellion The great 
agitator was prosecuted with his chief adherents for conspirac> 
and sedition and though the conviction was quashed for in 
formality repeal was quelled m its chief At the same time 
the Charitable Bequest Act which gave Irish Catholics power 
to endow their own religion an mcreased allowance to Mavnooth 
and three new Queen s Colleges open to Catholics and Protes 
tants alike improved the Insh situation 

The last remnants of the penal laws against Catholics in Great 
Britain and Ireland were swept from the statute book and justice 
was extended to the Roman Catholic Church in Canada and 
Malta In the same spirit acts were passed for clearing from 
doubt Irish Presbyterian marriages for settling the titles of a 
large number of dissenters chapels m England and removing the 
municipal disabilities of the Jews The grant for national educa 
tion was trebled and an attempt was made though in vam to 
introduce effective education clauses into the factory bills To the 
alienation of any part of the revenues of the Church of England 
Peel never would consent but he had issued the ecclesiastical 
commission and he now made better provision for a number of 
populous parishes by a redistribution of part of the revenues of 
the Church The weakest part of the conduct of Peel s govern 
ment perhaps was its failure to control the railway mama by 
promptly laying down the lines on a government plan It passed 
an act in 1844 which gave the government a ri ht of purchase 
and it had prepared a palliative measure m 1846 but was com 
pelled to sacrifice this like all other secondary measures to the 
repeal of the Com Laws It failed also to avert the great schism 
m the Church of Scotland Abroad it was as prosperous as at 
home It had found disaster and disgrace in Afghanistan It 
speedily ended the war there and m India the invading Sikhs 
were destroyed upon the Sutlej The sore and dangerous questions 
with France touching the right of search the war in Morocco 
and the Tahiti affair and with the United States touching the 
Maine boundary and the Oregon territory were settled by negotia 
tion 

Yet there were malcontents m Peel s party The Young Eng 
landers disliked him because he had hoisted the flag of Conser 
vatlsm instead of Toryism Qn the morrow of the Reform Bill 
The strong philanthropists and Tory Chartists disliked him be 
cause he was a strict economist and an upholder of the new poor 
law But the |^tal question was protection That question was 
being ^ast brought to a crisis^by public -opimon and the Anti 
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Corn Law League Peel had been recognized m 1841 by Cobden 
as a Free Trader and after experience in office he had become 
in principle more and more so Since his accession to power he 
had lowered the duties of the shding scale He had alarmed the 
farmers b> admitting foreign cattle and meat under his new 
tariff and by admitting Canadian corn He had done his best 
in his speeches to put the maintenance of the Corn Laws on low 
ground and to wean the landed interest from their reliance on 
protection The approach of the Irish famine in 1845 turned 
decisively the wavering balance When at first Peel proposed 
to his cabinet the revision of the Com Laws Lord Stanley and 
the duke of Buccleuch dissented and Peel resigned But Lord 
John Russell failed to form a new government Peel returned to 
office and now with the consent of ail the cabinet but Lord 
Stanley who retired he m a great speech on Jan 27 1846 
brought the repeal of the Com Laws before the House of Com 
mons In the long and fierce debate that ensued he was assailed 
both by political and personal enemies with the most virulent 
invective which he ignored His measure was carried but im 
mediately afterwards the protectiomsts led by Lord George 
Bentinck and Benjamin Disraeli coalesced with the Whigs and 
threw him out on the Irish Coercion Bill He immediately 
resigned 

Though out of office he was not out of power He had lost 
a party but won a nation The Whig ministry which succeeded 
him leant much on his support He joined them in carrying 
forward free trade principles by the repeal of the navigation laws 
He supported their bill for the emancipation of the Jews One 
important measure was his own While m office he had probed 
by the Devon commission of inquiry the sores of Ireland con 
nected with the ownership and occupation of land In 1849 in 
a speech on the Insh Poor Laws he first suggested and m the 
next year he aided in establishing a commission to facihtate the 
sale of estates in a hopeless state of encumbrance The En 
cumbered Estates Act transferred the land from ruined landlords 
to solvent owners capable of performing the duties of property 
towards the people On June 28 1850 Peel made a great speech 
on the Greek question against Palmerston s foreign policy of 
interference This speech was thought to show that if necessary 
he would return to office It was his last On the following day 
he was thrown from his horse on Constitution Hill and mortally 
mjured by the fall On July 2 1850 he died All the tributes 
winch respect and gratitude could pay were paid to him by the 
sovereign bv parliament by pubhc men of all parties by the 
country by the press and above all by the great towns and 
the masses of the people to whom he had given bread un 
: leavened with injustice 

Peel was bred a Tory in days when party was a religion he 
entered parliament a >outh was in office at twenty four and 
I secretary for Ireland at twenty five his public life extended 
[ over a long period rife with change and his own changes were 
I all forward and with the advancing intellect of the time He 
was undoubtedly one of the hardest workers and greatest ad 
mimstrators England has ever had and the young men trained 
in his school Gladstone Graham Sidney Herbert Cardwell with 
others who bore the name of Peelites inhented a great tradition 
of hard work and disinterestedness m the pubhc service Peel 
had a great share in giving practical effect to the great legal 
and administrative reforms of his day Of the three great 
issues with which Peel was confronted parliamentary reform 
Catholic emancipation and protection the controversies on 
the first two are dead the third is still a matter on which there 
is a violent conflict of opinon Nevertheless it was by the repeal 
of the Corn Laws that he won the masses of the people If the 
question is not whether he was a far sighted statesman but 
whether he was a ruler loved and trusted by the Enghsh people 
there is no arguing against the tears of a nation 

Bibliography — Consult his own posthumous Memoirs (1856) 
edited by his literary executors Earl Stanhope and Viscount Cardwell 
his private correspondence ed C S Parker (1S91-99) the four 
volumes of his speeches (1835-53) a sketch of his life and character 
by Sir Lawrence Peel (i860) an histoncal sketch by Lord Balling 
{187a) Guizots Robert Feel (1837) md Reden 
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Sir Robert Feels (1S51) Disraelis Ltfe of Lord Geo qe Bcntinck 
<1858) Moileys Life of Cohden mono«^raphs by F C Monlao'ue 
ii888) J R Thursfcld (1S91) and the eari of Rosebery (1899) 

/ eel and 0 Connell by Lord Eversley the Life of Sir J Graham 
(1907) by C S Parker Lord Stanmores Life of Lord Aberdeen 
(1S93) and the eneral histones of the time (C S Pa) 

Of Sir Robert Peels five sons Sir Robert Peel (1822-1895) 
sold his tathers collection of pictures to the National Gallery 
for iy 5 000 Sir Frederick. Peel (1820-1906) held various parlia 
mentary appointments and served the state in connection with the 
railway and canal commission and Sm William Peel (18 4- 
1858) distinguished himself m the Crimea and m the Indian 
Mutiny See also Peel Arthur Wellesley Viscount 

For the hi tory of the Peel family see Jane Haworth A Memoir of 
the Family of Feel from the ^ear i6oo (1S36) Rt Hon Sir R Peel 
The Private Letters of Sir Robert Feel (19 0) pp 296 

PEELj seaport township watering place on the west coast of 
the Isle of Man 12 m W of Douglas on the Isle of Man railway 
Pop (1931) 2476 It lies on Peel bay at the mouth of the river 
Neb which forms the harbour The old town consists of narrow 
streets and lanes but a modern residential quaiter has grown up 
to the east On the west side of the river mouth St Patrick s Isle 
connected with the mainland by a causeway is occupied almost 
wholly by the rums of Peel castle St Patiick is said to have 
founded here the first church in Man and a small chapel dedicated 
to him appears to date from the 8th or loth century There is a 
round tower also of very early date The ruined cathedral of St 
Geiman has a transitional Norman choir with a very early crypt 
beneath and a nave with an early English triplet at the west end 
There are remains of the bishops palace of the palace of the 
Lords of Man of the keep and guardroom above the entrance to 
the castle and of the Moare or great tower while the whole is 
surrounded by battlements In 1397 Richard II condemned the 
earl of Warwick to imprisonment m Peel castle and in 1444 
Elcanoi duchess of Gloucester received a like sentence Peel has 
a long established fishing industry It was called by the Northmen 
Eolen (island % e St Patnek s Isle) the existing name is Celtic 
meaning fort 

PEELE^ GEORGE (iSsSP-isgy?) English dramatist was 
born in London His father who appears to have belonged to a 
Devonshire family was clerk of Christ s Hospital and wrote two 
treatises on book keeping George Peele was educated at Christ s 
Hospital and entered Broadgates Hall (Pembroke College) Ox 
ford in 1571 In 1574 he removed to Christ Church taking his 
BA degree in 1577 and proceeding M A in 1579 In 1579 the 
governors of Christ s Hospital requested their clerk to discharge 
his house of his son George Peele He went up to London about 
1580 but in 1583 when Aibertus Alasco (Albert Laski) a Polish 
nobleman was entertained at Christ Church Oxford Peele was 
entrusted with the arrangement of two Latin plays by Wilham 
Gager {fl rsSo-xfiig) presented on the occasion He was also 
complimented by Br Gager for an English verse translation of 
one of the Ipht^emas of Euripides In 1585 he was employed to 
Write ihtJDevtce of ih$ Pageant home before Woolston Dme, and 
m 1591: he devised the pageant in honour of another lord mayor 
Sir William Webbe This was the Descensus Astraeae (pnnted 
in the Harknn MtscelUny^ 1808) in which Queen Elimbeth 1$ 
honoured as Astraea Peele had marned as early as 1583 a lady 
Who brought him some property which he speedily dissipated 
The sorry traditions of his reckless life were emphasi^^ed by the 
use of his name m connection with the apocryphal Merne con- 
m%tei JmU of George Peele (printed in 1607) Many of the 
stones hW done service before but there are personal touches that 
rn^iy bo biographical He died before 1598^ for Francis Meres 
m that ;i^ear speaks of his death m his Palladts Tamm 

His plstoraJ comedy of The Araygnement of PartSj presented 
by lie Children of the Chapel Royal before Queen Elizabeth 
perhaps as early as 1581 was pnnted anonymously m 1584 
©terto l^tnh semhng to Vincent Novello a song from this piece 
cf tl^at if It had been less uneven m execution 

^ thad hem hut a second name m 

otherjteputed worte are The Fam<m 

^ (p^eS x$m) The M&mil 


of Alcazar — with the death of Captame Stukeley (acted 1588- 
1589 printed [anon] io94) Old Wtoes Tale (printed 1595) 
a play within a play with a background of rustic folk lore and 
The Love of Km Davtd and fair Bethsabe (written c 1588 
printed 1599) Clyomon and Sir Clamydes (printed 1599) has 
been attributed to Peele but on insufficient grounds Among his 
occasional poems are The Honour of the Garter and Poly 
hymnia (1590) To the Phoenix Nest in 1593 he contributed 
The Praise of Chastity Mr F G Fleay (Bio®* Chron of the 
Drama) credits Peele with The Wisdom of Doctor Doddipoll 
(printed 1600) Iksj/y BeguSled (printed 1606) The Life and 
Death of Jack Straw a notable rebel (1587?) a share in the 
First and Second Parts of Henry VI and on the authority of 
Wood and Wm tanley Alphonsus Emperor of Germany 
Peele belonged to the group of university scholars who m 
Greenes phrase spent their wits m making playes Greene 
went on to say that he was m some things rarer m nothing 
inferior to Marlowe This praise was not unfounded The 
credit given to Greene and Marlowe for the increased dignity of 
Eno^lish dramatic diction and for the new smoothness infused 
into blank verse must certainly be shared by Peele 
Peele s Works weie edited by Alexander Dyce (1828 3:829-39 and 
i$6i) by A H Bullen (2 vols 188S) An examination of the metrical 
peculiarities of his work is to be found in F A R Lammerhirt s Georg 
Peele Vntersuchungen uber sezn Leben und seme Werke (Rostock 
188 ) See also Professor F B Gummere m Representative English 
Corned es (1903) an edition of The Battel! of Alca ar printed for 
the Malone Society in 1907 P Cheffand Ftude sur George Peek 
(1913) W W Gre®* an ed of the Battell of Alca ar (1922) 

PEEP-OF DAY BOYS, an Irish Protestant secret society 
foimed about 1785 Its object was to protect the Protestant 
peasantry and avenge their wiongs on the Roman Catholics The 
Boys gamed their name from the houi of dawn which they 
chose for their raids on the Roman Catholic villages The Roman 
Catholics m return formed the society of The Defenders 
PEEPUL or PIPUL {Ftcus reltgiosa) the sacred fig tree 
of India IS also called the Bo tiee It is not unlike the banyan 
and IS venerated both by the Buddhists of Ceylon and the Vaish 
navite Hindus who say that Vishnu wis born beneath its shade 
It IS planted near temples and houses its sap abounds m caout 
chouc and a good deal of lac is obtained from insects who feed 
upon the branches The fruit is about the size of a walnut and is 
not much eaten {See Fio ) 

PEERAGE Although m England the terms ^ peerage (Fr 
peerage Med Lat paragmm M E pere 0 Fr per peer later 
pair Lat pans equal ) nobility House of Lords are com 
monly regarded as synonymous in reality each expresses a dif 
ferent meaning A man may be a peer and yet not be a membei 
of the House of Lords a member of the House of Lords and yet 
not strictly a peer though all peers are members of the House 
of Lords either in esse or in posse In the United Kingdom the 
rights duties and privileges of peerage are centred m an individual 
while to the old monarchical notions of the Continent nobility 
conveyed the idea of family as opposed to personal privilege 
The Origin of Peerage,— .Etymologically peers are equals 
{pares) and in Anglo Norman days the word was invariably so 
understood The feudal tenants m chief of the Crown were all 
the peers of one another so too a bishop had his ecclesiastical 
peer in a brother bishop and the tenants of a manor their peeis 
m their fellow tenants That even so late as the reign of John 
the word was still used in this general sense as clear from Magna 
Carta for the term judicmm parmm therein must be under 
stood to mean that every man had a right to be tried by his 
equals This right was asserted by the barons as a body in 1233 
on behalf of Richard Earl Marshal who had been declared a 
traitor by the King s command The English barons undoubtedly 
were using the word in the sense it held in Magna Carta The 
change in England was gradual and probably gathered forci 
as the gulf between the greater barrens and the lesser mdened 
until m course of time, for judicial purpose, there came to be ^ 
only two classes the greater barons and the r«t of the people* ' ^ 
Ecclesiastics had special privileges for meat purpe^s being ’ 
<mly by the Church Uhefirabtuepf the word ^pmsl p 
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those members of the baronage who were accustomed to recei\e 
regularly a per onal writ of summons to parliament is found m 
the record of the proceedings against the Despensers ii i 
(Stubbs Co7ist Hist ii 347 ) 

Anglo Norman Baronage — Properly to understand the 
growth and attnbuies of the peera^’e it is necessary to trace the 
changes which occurred m the position of th An^^lo Norman 
baronaFe first through the gradual strengthening 01 royal 
supremacy with the consequent decay of baronial power locallv 
and subsequently by the consolidation of parliamentary mstitu 
tions during the reigns of the first three Edwards In place of the 
individual absolute ownership of Saxon days the Conqueror 
became practically the sole owner of the soil The change though 
not immediately complete followed rapidly as the country settled 
down and the power of the Crown extended to its outlying 
frontiers The new owners became direct tenants of the Ung 
Ail tenants m chief were termed generally barons {see Baron) 
The Kings Comt — ^The kinoes tenants owed as a duty the 
service of attending the Kings Court {aina regis) and out of 
this custom grew the parliaments of later days In theory all the 
king s tenants m chief great and small had a right to be present 
as incident to their tenure The King s Court was held regulaily 
at the three great festivals of the Church and at such other times 
as deemed advisable The assembly for se\ eral generations neither 
possessed nor pretended to an\ legislative powers Legislative 
power was a product of later years and grew out of the custom 
of the Estates granting supplies only on condition that their 
gnevances were first redressed The great bulk of the tenants 
were present for the purpose of assenting to special taxation 
above and beyond their ordinary feudal dues When necessary 
a general summons to attend was sent through the sheriff of 
every county who controlled a system of local government which 
enabled him to reach every tenant In course of time to a cer 
tain number of barons and high ecclesiastics it became customary 
to issue a personal writ of summons thus distinguishing them from 
the general mass summoned through the sheriff 
Magna Carta and Personal Sttmmons to the Majores 
Barones — The sequel is found m Magna Carta wherem it is 
provided that the archbishops bishops abbots earls and greater 
barons are to be called up to the council by writ directed to ea h 
severally and all who hold of tne king in chief below the rank 
of greater barons are to be summoned by a general wnt addressed 
to the shenfi of their shire Magna Carta thus indicates two 
defimte sections of the kings tenants a division which had 
evidently persisted for some time The greater barons are the 
parents of the peers of later days As for the rest of the tenants 
m chief poorer m estate and therefore of less consequence it is 
sufficient here to note that they fell back into the general mass 
of manorial owners and that their representatives the knights 
of the shire after some hesitation at length joined forces with the 
city and burgher representatives to form the House of Commons 
From 1254 to 1:2951^1 var3?mg numbers there were summoned to 
the Bang s Councils representatives of the counties boroughs and 
cities The assembly of 1295 called the Model Parliament is 
regarded legally as the first of our freely elected properly repre 
sentative assemblies but recent research now ascribes this charac 
ter to a Parliament summoned as early as 1275 
To every spiritual and temporal baron accustomed to receive 
an individual writ one was issued Every county elected its 
knights and every city or borough of any importance was in 
structed by the shenfi to elect and to return its allotted number 
of representatives It may be taken for granted however that 
any assembly held since 1295 which did not conform substantially 
to the model of that year cannot be regarded constitutionally 
as a fun parliament The pomt is even of modem importance 
as m order to establish the existence of a barony by wnt it must 
be proved that the claimants ancestor Was summoned by mdi 
vidual writ to a full parhament and that either he himself or one 
of the hems of his body was present in a lull parliament 
Grades of Peerage examination of the early wnts isstied 
to individuals ^hows that the baronage consisted of archbishops^i 
abbots pnors^ earis and barons WMe the archbiitops 


and bishops received their writs with regularity the summonses 
to heads of ecclesiastical houses and grea er barons were inter 
mittent The prelate held an otnee which lived on regardless of 
the fate of its temporary holder ard if by reason of death dep 
nvation or translation the office became vacant a wnt still 
issued to the Guardian of the Spiritualities The prior or the 
abbot on the other hand often outside th jurisdiction of the 
English Church and ometimes ev^en owing allegiance to a foreign 
order was but the personal representative of a land holding com 
mumty The conclusion then may be diavm that m theory the 
issue of a writ was at the pleasure of the Crown and that in 
practice the moving factor in the case of the prelates was office 
and personal importance and m the case of priors abbots earls 
and barons probably m the mam extent of pos ession 
Hereditary Principle — ^The next point for consideration is 
when did the peerage as the baronage subsequently came to be 
called develop into a body definitely hereditary? Here again 
growth was gradual and somewhat obscure Throughout the 
reigns of the first three Edwards summonses were not always 
issued to the same individual for successive parliaments and it 
is quite certain the king never considered that the issue of one 
writ to an individual bound the Crown to its repetition for the 
rest of his life much less to his heirs in perpetuity Agam we 
must look to tenure for an explanation The custom of pnmo 
gemture tended to secure estates in strict family succession and 
if extent of possession had ongmally extracted the acknowledg 
ment of a personal summons from the Crown it is more than 
probable that as successive heirs came into their inheritance 
they too would similarly be acknowledged In early days the 
summons was a burden to be suffered of necessity an unpleasant 
mcident of tenure m itself undesirable and probably so regarded 
by the majority of recipients dunng at least the two centuries 
following the Conquest Gradually the free and indiscriminate 
choice of the Crown became fettered by the principle that once 
a summons had been issued to an individual to sit m parliament 
and he had obeyed that summons he thereby acquired a nght 
of summons for the rest of his lifetime and in later years when 
the doctrme of nobility of blood became established his heirs 
were held to have acquired the same privilege by hereditary right 
The earls position in the baronage needs some explanation 
Modern historical opinion inclines to the view that while originally 
an earldom may have been something of an office it rapidly be 
came little more than an added name of dignity conferred on one 
already a leading member of the baronage Earls received mdi 
vidual summonses to parliament by the name of Earl (qv) but 
there is reason to believe that m early days at any rate they sat 
by tenure as members of the baronage 
If we review the political situation at the beginnmg of the 14th 
century a great change is evident The line between those mem 
hers of the baronage m parliament and the rest of the people is 
firmly and clearly drawn Tenure as the sole qualification for 
presence in the national assembly has disappeared and m its 
place there appears for the baronage a system of royal selection 
and for the rest of the people one of representation 
Peerage a Personal Bignity—Pnmogeniture a custom 
somewhat uncertain in early Anglo Norman days had rapidly de 
veloped into a defimte rule of law As feudal dignities were m 
their origin inseparable from the tenure of land it is not sur 
prismg that they too followed a similar course of descent 
although as the idea of a dignity bemg exclusively personal 
gradually emerged some necessary deviations from the rules of 
law relating to the descent of land inevitably resulted In the 
ixth year of his reign Richard II created by letters patent John 
Beauchamp Lord de Beauchmnp and baron of Kyddermynstet 
to hold to him and the heir^ of his body ^ These letters patent 
were not founded on any nght by tenure of land possessed by 
Beauchamp for the king makes him ^Tor his good services and 
in respect of the place wiaich he has holden at the omronafeicm ^ 
steward of the household) and might m future hold an the 
cotmedB and parlmments i ted for his noble descent and his 
aWities ted discrettet one^ of the peers and btrons of the Mng 
f dotn of England wiQiiig that the heirgHin^t of 
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Ills body issuing should have the state of baron and should be 
called by the name of Lord de Beauchamp and baron of Kydd r 
mynster The grant rested wholly on the grace and favour of the 
Crown and was a personal reward for services rendered Here 
then IS an hereditary barony entirely a personal dignity and quite 
unconnected with land From Richard s reign to the present day 
baronies (and indeed all other peerage honours) have continued 
to be conferred by patent The custom of summons by writ was 
not in any way interfered with the patent operating merely to 
declare the dignity and to define its devolution Summons alone 
still continued side by side for many generations with summons 
founded on patent but after the rei^^n of Henry VIII the former 
method fell into disuse and during the last 250 years there have 
been no new creations by writ of summons alone So from the 
reign of Richard II barons were of two classes the older and 
more ancient m lineage summoned by writ alone the honours 
descending- to heirs general and the newer created by letters 
patent the terms of which governed the issue of the summons 
and prescribed the devolution of the peerage in a line usually of 
the direct male descendants of the person first ennobled 

Peerages by Tenure — It was long believed that onginally 
there existed peerages by tenure alone and that such could de 
volve by right of tenure independent of descent The Berkeley 
case of 1858-61 (better reported 8 H CL 21) is essential for the 
student who wishes to examine the question carefully and may 
be regarded as finally putting an end to any idea of bare tenure 
as an existing means of establishing a peerage rio^ht (See also 
Cruise on DtgmHes nd ed pp 60 et seq ) 

The mam attribute of a peerage is that hereditary and inalien 
able quality which ennobles the blood of the holder and his heirs 
or as a great judge put it in 1625 in the earldom of Oxford case 
he cannot alien or give away this inheritance because it is a 
personal dignity annexed to the posterity and fixed in the blood 
(Dodridge J at p 123 Sir W Jones s 

Dttkes — Until the reign of Edward III the peerage consisted 
only of high ecclesiastics earls and barons The earls were barons 
With their special name of di nity added and their names always 
appear on the rolls before those of the barons In 130 7 King 
Edward III created his son the Black Prince duke of Cornwall 
giving him precedence over the rest of the peerage Subsequently 
several members of the royal family were created dukes but no 
subject received such an honour until 50 years later when Richard 
II created his favounte Robert de Vere earl of Oxford duke 
of Ireland (for Me) The original intention may have been to 
confine the dignity to the blood royal since with the exception 
of de Vere it was some years before a dukedom was again con 
ferred on a subject 

Marquesses — ^In 1385 Richard II had created Robert de Vere 
marquess of Dublin thus importing an entirely new and unknown 
title into the peerage The grant was however only for life and 
was in fact resumed by the Crown m 1387 when its recipient 
was created duke of Ireland 

Ytscounts —Under the name of viscount (qv) Henry VI 
added yet another order and the last in point of time to the 
peerage creating m 1440 John Baron Beaumont Viscount Beau 
mont and giving him precedence next above the barons The 
name of this dignity was borrowed from the Continent having 
been m use for some time as a title of honour in the king s French 
possessions None of the new titles above mentioned ever carried 
with them any official position they were conferred as additional 
honours on men who were already members of the peerage 

Spititual Peers ^ — ^The application of the hereditary principle 
to temporal peerages early differentiated their holders from the 
spiritual peers Both spiritual and temporal peers were equally 
lords of parliament but hereditary pretensions on the one side 
and ecclesiastical exclusiveness on the other soon drew a sharp 
hne of division between the two orders Gradually the temporal 
peers strong m their doctrine of ennobled blood came to con 
sider that theirs was an order above and beyond all other lords 
of parliament and before long arrogated to themselves the ex 
cMsr^o right to be called peers and as such the only persons 
to the Ipu'^leges oi peerage. 


The pretensions of the lay peers were not admitted without a 
struggle on the part of the prelates who made the mistake of 
aiming at the establishment of a privileged position for their 
own order while endeavouring to retain every right possessed by 
their lay brethren They fell between two stools lost their 
position as peers and were beaten back in their fight for ecclesi 
asticai privilege For themselves Churchmen never claimed the 
privilege of trial by peers and when arraigned alleged to be 
altogether beyond secular authority The Standing Orders of 
the House of Lords for 1625 contain the statement that Bishops 
are only Lords of Parliament and not Peers (Lords Journah in 
349) In 1640 the Lords Spiritual were altogether excluded 
from the House of Lords by act of parliament and were not 
brought back until the second year of the Restoration 
Henry VIII and the Peerage —The reign of Henry VIII 
brought about far reaching changes in the position of the peerage 
When that king ascended the throne the hereditary element was 
m a decided minority but the balance was rapidly redressed 
until a bare hereditary majority was secured and the dissolution 
of the monasteries made possible The peers many now grown 
fat on abbey lands at once began to consolidate their position 
precedents were eagerly sought for and the doctrine of ennobled 
blood began to find definite and vigorous expression So long 
the peers declared as there is any ennobled blood a peerage 
must exist and it can be extinguished only by act of parliament 
failure of heirs or upon corruption of blood by attainder 

Surrender of Peerages — From the doctrine of nobility of 
blood is derived the rule of law that no peerage (a Scots peerage 
IS under Scots Law which admits surrender) can be surrendered 
extinguished or in any way got rid of unless the blood be cor 
rupted The rule is well illustrated by the earldom of Norfolk 
case (Law Reports [1907] AC 10) in which its development 
was traced and the pnnciple authoritatively confirmed Histon 
cally there is little to support such a decision and indeed this 
rigid application of the law is of comparati'vely recent date 
Without doubt king nobles and lawyers alike were ail agreed 
right down to Tudor days that such surrenders were entirely 
valid Many certainly were made but according to the de 
cision of 1906 any living heirs of line of those nobles who thus 
got nd of their peerage honours can if their pedigrees be prov 
able and no attainders bar the way come to the House of Lords 
with a fair chance of reviving the ancient honours 
Attainder and Corruption of Blood — ^The application of 
the doctrine of corruption of blood to peerages arises out of 
their close connection with the tenure of land peerage dignities 
never having been regarded as personal until well on into the 
14th century Conviction for any kind of felony— and treason 
originally was a form of felony — ^was always followed by at 
tainder This resulted in the immediate corruption of the blood 
of the offender and its capacity for inheritance was lost for ever 
Such corruption with all its consequences could be set aside 
only by act of parliament This stringent rule of forfeiture was 
to some extent mitigated by the passing m 1285 of the statute 
De Donis Conditionalibus (qv) which made possible the 
creation of estates tail and when a tenant in tail was attainted 
forfeiture extended only to his life interest The statute De 
Dorns was soon applied by the judges to such dignities as were 
entailed (e g dignities conferred by patent with limitations m 
tail) but It never affected baronies by writ which were not 
estates m tail but in the nature of estates m fee simple descend 
ibie to heirs general In the reign of Henry VIII an act was 
passed (iS34) which brought estates tail within the law of 
forfeiture but for high treason only The position then became 
that peerages of any kind were forfeitable by attainder follow 
ing on high treason while baronies by writ remained as before 
forfeitable for attainder following on felony In 1:708 just after 
the union with Scotland an act was passed by which on the 
death of the Pretender and three years after Queen Anne% death 
the effects of corruption of blood consequent on attainder for 
high treason were to be abolished and the actual offender mfy 
pumshable (stat 7 Anne c ar sec 10) to the 

, rising the operation of this act was post^ned until the decea^fe 
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of the Pretender and ill his sons (stat 17 Geo II c 39 sec 3) 
In 1814 forfeiture for e\ery crime other than high and petty 
treason and murder 'was restricted to the hfetime of the person 
attainted (stat ^54 Geo III c 145) Finally m 18/O forfeiture 
except upon outlawry was altogether abolished and it was 
provided that no judgment of or for any treason or felony should 
cause any attainder or corruption of blood or any forfeiture 
or escheat 

In many cases there ha\e been passed special parliamentar> 
acts of attainder and forfeiture and these of course operate 
apart from the general law In any event attainder and for 
feiture of a dignity whether resulting from the rules of the 
common law or from special or general acts of parliament can 
only be re\ ersed by act of parliament 

Growth of the Lords — The numbers of the House 01 Lords 
grew steadily throughout the Tudor period and dunng the reign 
of the first two Stuarts underwent a still greater increase In the 
Great Rebellion the majority of the peers were the king s stoutest 
'supporters and thus inevitably involved themselves in the rum of 
the ro>ai cause Lnder Cromwell they disappeared as a legislative 
body and did not return to their ancient place until the re toration 
of Charles II 

From the reign of William of Orange the peerage has been 
freshened bv a steady stream of men who as a rule have served 
their country as statesmen judges sailors and soldiers By the 
Act of Union with Scotland (1707) the Scottish parliament was 
abohshed but the Scottish peerage was given the privilege of 
electing for each parliament of Great Britain 16 of their 
number to represent them m the House of Lords Further 
creations in the Scottish peerage were no longer to be made 
The effect of this act was to leave the great majont> of the 
Scottish peers outside the House of Lords since only 16 of 
their number were to become lords of parliament Close upon 
100 years later Ireland was united with Great Britain the Irish 
parliament being merged m the parliament of the United Kingdom 
of Great Britain and Ireland Twenty eight Irish peers were to 
be elected for life by their order to represent it in the House 
of Lords One archbishop and three bishops were also chosen in 
turn to represent the Irish Church in the House of Lords but 
when that Church was disestablished in 1867 the spiritual lords 
lost their seats The merger of the three kingdoms had an im 
portant effect on their peerages Every peer m his own country 
had been a lord of parliament by hereditary right The Eno^lish 
peer (and as the Acts of Union were passed the peer of Great 
Britain and the peer of the United Kingdom) continued by 
hereditary right a lord of parliament Althou h the Scottish and 
Irish peers lost this right by the two Acts of Union they retained 
every other pnvilege of peerage Henceforth they were to be 
lords of parliament only when their fellow peers elected them 

The erection of southern Ireland into a self governing dominion 
of the Crown has indirectly but definitely affected the status of 
the Irish peerage This peerage belonged to the old umted 
Ireland and cannot to day arbitrarily be divided between its two 
halves The Insh Free State Constitution Act 1922 together 
with the machinery acts dependent thereon has destroyed the 
procedure whereby Irish representative peers are elected whether 
intentionally or by accident is not known Existing representative 
peers having been elected for life remain in the House of Lords 
but no vacancies can henceforth be filled The Insh peerage 
will thus slowly dimimsh m numbers as existing peerages die out 

The modern meaning of the term peerage can now be more 
clearly defined It will be noted that there have always been 
separate peerages of England Ireland and Scotland After the 
union of England with Scotland new creations became of the 
peerage of Great Britain and after the union of Great Britain 
with Ireland of the Umted Kingdom of Great Britain and 
Ireland and now since the advent of the Insh Free State 
probably we must speak erf the Umted Kingdom of Great 
Bntam and Northern Ireland Many members of the House of 
Lords hold peerages in several of these groups 

Several attempts have been made to hmit the absolute rights 
of peers to a wnt of summon% but this is a question which be 
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Ion s rather to the history of the House of Lords as a legislative 
chamber It will suffice here to note that in 18:56 an attempt was 
made to create one of the judges a life peer but the House after 
long debate rejected the writ and a patent of customary form 
had to be followed In 18/6 legislation was passed creating two 
lords of appeal (with pow r to appoint two more) with a right 
to sit and vote during the boldin'^ of office In 1887 further 
legislation conferred on ail lords of appeal and ex lords of appeal 
life peerages 

The Scottish Peerage — The Scottish peerage hke that of 
Eno-land owes its origin to feudalism When the Scottish earls 
and barons came to parliament they did not withdraw them 
selves from the rest of the people it being the custom for the 
estates of Scotland to deliberate together and this custom 
persisted until the abolition of their parliament by the Act of 
Union in I/07 The territorial spirit of the nobles inevitably 
led them to regard the honour as belonging to and inseparable 
from their land and until comparatively late m Scottish history 
there is nowhere any record of the conferment of a personal 
dignity unattached to land such as that conferred m England on 
Beauchamp by Richard II This explains the frequent surrenders 
and altered grants which are so common in Scottish peerage 
history and which m sharp distinction to the English rule of 
law are there re arded as perfectly legal To day there exists 
no Scottish dukedom (except the royal duRedom of Rothesay) 
marquessate or viscounty created before the reign of James VI 
of Scotland (and I of En land) Of the existing Scottish peer 
ages 60 were created in the period between James s accession 
to the English throne and the Act of Union There ate now only 
8 / m all 

The Irish Peerage — ^The Anglo Norman conquerors of Ire 
land earned with them the laws and the system of tenure to 
which they were accustomed in England and consequently the 
growth of the baionage and the establishment of parliamentary 
government in Ireland proceeded on parallel lines w ith the changes 
which occurred in England Until the reign of Henry VIII the 
Irish were without representation in parliament but gradually the 
Irish were admitted and by the creation of new parliamentary 
counties and boroughs were enabled to elect representatives 
In 1613 the whole country shared m representation (Balls 
Legislative Systems of Ireland) Just as James I had added 
many members to the Scottish peerage so he increased the 
! number of Irish peers 

On the death of a representative peer of Scotland a vacancy 
occuis and a new election takes place but m accordance with 
modern practice promotion to a United Kingdom peerage does 
not vacate the holders representative position (Mays Parka 
mentary Practice p ii n ) Scottish and Insh peers if repre 
sentative possess all the privileges of peerage and parliament en 
joyed by peers of the United Kincrdom if non representative all 
privileges of peerage except the right to a writ of summons to 
attend parliament and to be present at and vote in the tnal 
of peers 

Though many peers possess more than one peerage and fre 
quently of more than one country only that title is ptibhcly 
used which is first in point of precedence Every peerage descends 
according to the limitations prescribed in its patent of creation 
or Its charter and where these are non existent (as m the case 
of baronies by writ) to heirs general {See Abeyance ) 

In dealing with English dignities it is essential to realize the 
difference between a mere title of honour and a peerage The 
Crown as the fountain of honour is capable of conferring upon 
a subject not only any existing title of honour but may even 
invent one for the purpose So James I instituted an order of 
hereditary knights which he styled baronets and Edward VII 
created the duchess of Fife Princess Royal —a life dignity 
The dignities of pnnee of Wales earl marshal and lord great 
chamberlain have been for centunes hereditary and though of 
high court and social precedence of themselves confer no right 
to a seat m the House of Lords — ^they are not peerages 

There is no hmitation on the power of the Crown as to the 
number of United Kingdom peerages which be created As 
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to Scotland the Act of Union with that country operates to 
prevent any increase in the number of Scottish peerages and 
consequently there have been no creations since 1707 with the 
result that the Scottish peeiage as a separate order is gradually 
approaching extinction The lush peerage is supposed always to 
consist of 100 exclusively Irish peers and the Crown (before the 
erection of the Irish Free State) had power to grant Irish peei 
ages up to the limit When the limit was reached no more 
peerages might be ranted until existing ones had become extinct 
or their holders succeeded to United Kin<^dom peerages Only 1 
seven lords of appeal in ordinary may hold office at any one time ^ 
The number of archbishops and bishops capable of sitting m the 
House of Lords is fixed by vaiious statutes at 6 
Since party go\ eminent became the rule the new peerages have 
usually been created on the recommendation of the prime minister 
of the day thou h the Crown especially m considering the 
claims of royal blood is believed in some instances to take its 
own course and constitutionally such action is entirely le al 
By far the greater number of peerage honours granted during the 
last two centuries have been lewards for political services The 
roil of the lords spiritual and temporal for tne session of parha 
ment assembling Feb 19 8 numbered /40 
Privileges of Peerage — ^As centuries have gone by and 
customs changed many privileges once keenly asserted have 
either dropped out of use or been forgotten The most important 
nov in being are a seat in the House of Lords and the right to 
trial by peers on any charge of treason or felony Whatever 
the origin of this latter right and some date it back to Saxon 
times (Trial of Lord Morley 1678 State Tnals vii 145) Magna 
Carta has alwaj s been regarded as its confirmatory authority 
The peers have always strongly insisted on this privilege of 
trial by their ovn order and several times the heirs of those 
wrongly condemned recovered their rights and heritage on the 
ground that there had been no proper trial by peers (RD P v 
4) In 144 the p miece received parliamentary confirmation 
(stat 0 Henry VI c 9) If parhament is sitting the trial 
takes place before the House of Lords m full session te the 
court of our lord the king in parhament if not then before the 
court of the loid high steward The office of lord high steward 
was formerly hereditary but has not been so for centuries and 
IS now only granted pro hac vice When necessity arises the 
Crown issues a special commission naming some peer (usually the 
lord chancellor) lord high steward pro hac vice (Blackstones 
Comm i\ 258) When a trial takes place m full parliament a 
lord high steward is also appointed but his powers there are 
confined to the presidency of the court all the peers sitting as 
judges of law as well as of fact Should the loid high steward 
be sitting as a court out of parliament he summons a number of 
peers to attend as a jury but rules alone on all points of law 
and practice the peers present being judges of fact only Which 
ever kind of trial is in progress it is the invariable practice to 
summon all the judges to attend and advise on points of law 
The distinction between the two tribunals was fully discussed 
and recognized m 1760 (Trial of Earl Ferrers Fosters Cnmnal 
139) The most recent trial was that of Earl Eussell for 
bigamy (reported 1901 A C 446) 

Peeresses and non representative peers of Ireland and Scotland 
have with the exception of the right to sit xn the House of Lords 
and Its attendant privileges every peerage privilege In 19:^2 
Sibyl Viscountess Ehondda presented a petition claiming the 
0ght to a writ of summons The claim was heard and re heard 
before the Committee for Privileges and eventualy rejected 
This decision has disposed of the claims of peeresses in their 
own tight under the existing law to sit in the House of Lords 
A ’Widowed peeress retains her privilege of peerage while un 
mariaed but Joses it if she marries a commoner (Co Litt r66 
Cmlepv’ [3^901] AC 450) 

The cfnldfen of peers are commoners The eldest son of a 
of tite rnnk of earl (and above) is usually known socially 
by the name lof ks fathisr^s next peerage but the cotcriesy nature 
? Sti 4 b titles IS iBchcated ih every pubhc or legal docn 
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monly known as Viscount Blackacre Several cases are on 
record m which peers eldest sons have actually borne courtesy 
titles not possessed as peerage honours by their fathers but in 
asmuch as such are only accorded by courtesy no question of 
peerage privilege arises The younger sons of dukes and mar 
quesses by custom use the prefix Lord before one of their 
Christian names and all the daughters of earls as well as of dukes 
and marquesses are entitled similarly to style themselves Lady 
on the principle that all the daughters are equal in rank and 
in precedence The younger sons of earls and all of the 
children of viscounts and barons including lords of appeal use 
the prefix Honourable before one of their Christian names 
but this style is one of written address and reference only 
Usually when the direct heir of a peer dies his children are 
given by the Crown on the death of the peer the courtesy titles 
and precedence they would have enjoyed had their father actually 
succeeded to the peerage 

An alien may be created a peer but while remaining an alien 
cannot sit in the House of Lords nor if a Scottish or Irish 
peer can he vote at elections for representative peers 

Claims to peerages aie of two kinds (i) of right (3)0! grace 
In theory the Crown as the tountam of honour might settle any 
claim without reference to the House of Lords and issue a writ 
of summons to its petitioner This would not in any way prevent 
the House of Lords from examining the patent and writ of 
summons when the favoured petitioner or any heir claiming 
through him came to take his seat If of opinion that the patent 
was illegal the House might refuse admittance as it did m the 
V^ensleydale case In the case of a petitioner who has persuaded 
the Crown to terminate m his favour as a co heir the abeyance of 
an ancient barony and who has received his writ of summons 
the matter is more difficult The House cannot refuse to admit 
any person properly summoned by the Crown as the prerogative 
IS unlimited in point of numbers but it can take into account 
the precedence of the newcomer The Crown therefore unless 
there can be no question as to origin and pedigree seldom 
terminates an abeyance without referring the matter to the 
House of Lords and invariably so refers all claims which are 
disputed or which involve any question of law 

The Committee for Privileges which for peerage claims is 
usually constituted of the law lords and one or two other lords 
interested in peerage history sits as an ordinary court of justice 
and follows all the rules of law and evidence The attorney 
general attends as adviser to the committee and to watch the 
interests of the Crown According to the nature of the case the 
committee reports to the House and the House to the Crown 
that the petitioner (if successful) (i) has made out his claim 
and IS entitled to a writ of summons or (2) has proved his 
co heirship to an existing peerage, and has also proved the 
descent of all co heirs that can reasonably traced In the 
first case the wnt of summons is issued forthwith but the 
second being one of abeyance is a matter for the pleasure of 
the Crown which need not be exercised at all but if exer 
cised may terminate the abeyance m favour of any one of the 
CO heirs 

During the parliamentary session of 1926 the House of Lords 
appointed a select committee to examine the history of abeyant 
peerages and to report on the advisability of limiting future 
claims After debate on the report the House resolved that 
these claims ought not to be considered where long abeyance 
has existed and where the claimants possess only a small fraction 
of the ongmal heirship The resolution of the House was duly 
reported to the Crown The lacommendation of the House does 
not and m law cannot affect the prerogative of the Crown to 
terminate any abeyance but there can be little doubt that the 
representations made will have due weight with the advisers 9^ 
the Crown in the consideration of all future claims The report 
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PEEWEEj the name (from their cry) of two North American 
birds of the genus Mywchanes (tarn Tyraiimdae) The wood 
peewee (II vtrens) is a little bird about 6 in long dark ohve 
above with a whitish throat and yellowish belly The name 
closely represents its musical call It breeds m North America 
and migrates m winter through eastern Mexico o South America 
West of longitude loo it is replaced by M r chardsonn the 
western wood peewee which has no olive tinge above and has 
the wings and tail slightly longer It also wmters m S A.menca 
PEEWITj an alternative name for the lapwing anellus 
vanellus) from its cry (See Lapwing) 

PEGASUS (from Gr wr]y 6 s compact strong not from Tnjyij 
a spnng) a wmged horse said to have sprung from the trunk of 
the Gorgon Medusa when her head was cut off by Perseus After 
his service to Bellerophon (qv) and the latter s fall Pegasus 
served Zeus (Hesiod Theog 281) Later authors identify him 
with the constellation Pegasus or Equus The spring Hippocrene 
or Hippucrene (Horsewell) on Mt Hehcon is said to have sprung 
up from a blow of his hoof for the connection between horses 
or horse shaped daimones and water see Poseidon Hence the 
erroneous derivation oiTcriyacfos irom 'irrjyr] Hence also the fancy 
of modem poets (first in Boiardo Orlando inamorato) that he is 
the horse of the Muses and hence a symbol of poetry 
See F Hanmg m Breshuer fhtlologuche Abhandlungen (190 ) vol 
vin pt 4 and in Roscher s Lenkon der Mythologie (bibl ) 
PEGGING THE EXCHANGE The phrase and practice 
of pegging the exchange finds its origin in the World War 
It may be defined as consisting of continued governmental or 
official action to maintain the foreign exchange value of a 
country s currency against the principal gold currencies at par 
or at any fixed point Thus during the World War the Allied 
Governments pegged their respective rates of exchange upon 
New York at a point shghtly below parity while from 1926 to 
19 8 the French Government mv^mtamed the de facto stabih 
nation of the franc virtuali} another name for pegging the franc 
at a rate which quickly settled down at 124 francs to the pound 
sterling 

As shown m the article upon foreign exchange (qv) a rate 
of exchange is the price of one currency in terms of another and 
this price depends upon supply and demand Hence when a Gov 
ernment decides to peg the rate it must adopt one of two alter 
natives The first which evasion rapidly renders impracticable 
IS to fix the rate by law This when tned has nearly always 
failed The second is for the Government directly or through its 
agents to buy and sell on the world s exchange markets its own 
and foreign currencies m such a way and m such quantities as to 
counteract immediately any attempt of the rate to go beyond the 
limits within which the rate is pegged 
During the World War the Allies were largely dependent upon 
the Umted States for food stuffs and mumtions The purchase 
of these involved a steady demand for dollars and as there was 
no counteracting supply of dollars at the disposal of the Allies 
— ^for export trade to the States was perforce curtailed by the 
concentration of the Allies productive energies upon the war — 
the alhed currencies showed a steady tendency to depreciate 
against the dollar To consider England alone as early as 1915 
the British Government took steps to maintain the exchange 
though no defimte peg was inserted These steps consisted of the 
acquisition of dollars by the British Government and their sale 
in New York by Messrs Pierpont Morgan who were agents to the 
British Government m such quantities as to balance the day to 
day demand for dollars arising from the Allies purchases of Amen 
can commodities So long as the supply was equal to the demand 
the exchange was automatically maintamed 
The problem before the British Government was how to acquire 
dollars in sufficiaat quantity to meet the abnormal war demand 
To solve this they depended partly upon dollar loans m America 
and partly on the large volume of sound American securities held 
by British nationals as a result of the heavy pre war investments 
made by Great Britain m America These last were acquired by 
the Bnttsh Tr^sur^ transferred to them New York agents and 
rheuT saleo^^bvided the neoessa^ supply of dotes 
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Vaiious methods were adopted whereby the Treasury gained 
control of American securities Originally the British Govern 
ment contented themselves with an appeal to holders of eligible 
stocks the appeal being based partly upon patriotism and paitly 
on the fact that a highly attractive price was offered by the Treas 
ury This met with a certain degree of response Later on 
peaceful methods of persuasion were reinforced by a sp cial two 
shillmgs m the pound mconie tax imposed upon dividends accra 
mg from such American securities as were required by the Treas 
ury and wh ch the holders dechned to surrender Fmally the 
power of the Defence of the Realm Act was invoked and these 
securities were forcibly requisitioned the original holder receiving 
a fair price as fixed by the Treasury 

the Umted States entered the World War these expe 
dients were no longer necessary as the United States Government 
could borrow dollars from its own nationals and lend them to 
the Allied Governments m such quantities as proved necessary 
This kept the peg firmly in place while the question of repayment 
was left ov er till after the war It will be seen that the debt to 
America took two forms One consisted of the loans raised by 
the Allies on Wall street due dire tly to the American investor 
The other was debt due to the American government 
The war furnished the outstanding exampie of pegging As a 
rule the method is for a Government to open credits n London 
and New York, which may be drawn upon at need and the result 
mg sterling or dollars sold m amounts sufficient to keep the peg 
m place Most recent stabilmng efforts including those of the 
United States have been downward rather than upward and they 
have been comphcated by the fact that the pound is no longer 
anchored to gold (See Exchange Foreign ) (NEC) 
PEGMATITE, the name ouven by Hauy to those masses of 
giaphic granite which frequently occur in veins They consist of 
quartz and alkali felspars m crystalhne mtergrowth (see Petrol 
ogy) The term (from Gr Trrjyfji.a a bond) was subsequently 
used by Naumann to signify also the coarsely crystalhne veins 
nch m quartz felspar and muscovite -which often m great num 
bers ramify through outcrops of gramte and the surrounding 
rocks This application of the name has now obtamed general 
acceptance and has been extended by many petrologists to in 
elude vem locks of similar structure and geological relationships 
which occur with syemtes diorites and gabbros Only a few of 
these pegmatites have graphic structure or mutual mtergrowth of 
their constituents Many of them are exceedmgly coarse grained 
m gramte pegmatites the felspars may be several feet or even 
yards an diameter and other minerals such as mica apatite and 
tourmahne often occur in gigantic crystals The pegmatites are 
always m visible association with plutomc intrusions and they 
consist largely of minerals similar to those characteristic of the 
particular magma from which they have been derived 
On the whole pegmatites are most abundant along with acid 
rocks especially gramtes though they are also well known in 
association with syenites and gabbros As a rule they are more 
acid m composition than the average of the parent magma and 
this fact has a bearing on their mode of origin The coarsely 
crystalline structure is not difficult to explam on physico chemical 
prmciples The pegmatites are shown by field evidence to belong 
to a very late stage m the coohng of the parent magma and many 
of them contam minerals rich in water and a number of elements 
of low atomic weight such as are known to have a powerful 
I efiect m depressing the freezing points of minerals m silicate 
melts such are fluorine cHonne and boron The final residue of 
the magma became enriched in water m these elements and m 
others capable of forming volatile compounds with them such as 
tin and tungsten Now such a solution would remain fluid down 
to a very low temperature and would be extremely mobile thus 
facilitating free diffusion of molecules and thereby favouring the 
formation of large crystals Further such a residual solution 
would naturally tend towards the ccmiposition of a eutectic giving 
rise to the simultaneous crystallization of two or more mmerala 
m graphic mteegrowth < ^ 

Among the more common of the mmemto above referred to are 
■t«nwhne which botpn 
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which has varieties with either fluorine or chlorine or both mus 
covite and gilbertite both contain hydrogen as h>droxyl and 
fluorine topaz may carry as much as 209^ of fluorine Among 
the other elements of low atomic weight beryllium is found as 
beryl and lithium in various hthia micas iepidolite zinnwaldite 
and spodumene Tin and tungsten give rise to cassiterite and 
wolfram which are common m pegmatites 

There exists m nature a complete transition from pegmatites 
having for example the exact composition of a granite to veins 
of nearly pure quartz many of the last named contain a workable 
quantity of some metalliferous ore or metal This transition may 
be seen not only by a comparison of the different veins of a dis 
trict but sometimes occurs along the extent of one individual 
vein Nearest to or within the parent granite it may consist of 
quartz felspar and mica with accessories when traced along 
the stiiLe away from the parent granite the felspar and mica 
progressively decrease till the more distant parts constitute a 
quartz vein which may be either metalliferous or barren This is 
an example of the process of diffeientiation applied to a case which 
may be of great practical importance Many such instances occur 
m mining geology {see Mineral Deposits) 

The pegmatites of the syenite group especially those of south 
ern Norway are remarkable for the number of minerals containing 
rare earths which are associated with an unusually high percent 
age of alkalis especially soda in the parent magma Gabbro 
pegmatites are often extremely rich m apatite which is for the 
most part the chlorine bearmg variety whereas the apatite of 
acid pegmatite carries fluorine Many of the finest specimens of 
minerals m museums have come from cavities m pegmatites where 
there was room for the development of crystal faces 

(R H Ra ) 

PEGOLOTTI, FRANCESCO BALDUCCI {fi 1315-40) 

Florentine merchant and writer was a factor m the service of 
the mercantile house of the Bardx and in this capacity he was 
at Antwerp from 1315 (or earlier) to m London m 1317 

and apparently for some time after m Cyprus from 1324 to 
1327 and also m 1335 when he obtained from the king of Little 
Armenia {% e mediaeval Cihcia etc ) a grant of privileges for 
Florentine trade Between 1335 and 1343 he compiled his Ltbro 
dt dtvtsamentt d% paest e dt imsun di mercatan te e d altre cose 
Insognevoh dt sapere a mercatanh commonly known as the 
Prattca della mercatura (the name given it by Pagnini) Beginning 
with a sort of glossary of foreign terms then m use for all kinds 
of taxes or payments on merchandise as well as for every kind 
of place where goods might be bought or sold m cities the 
Prattca next describes some of the chief trade routes of the X4th 
century and many of the principal markets then known to Italian 
merchants the imports and exports of important commercial 
regions the business customs prevalent m those regions and the 
comparative value of the leading moneys weights and measures 

There is only one ms of the Prattca viz No 2 441 m the Riccar 
dian Library at Florence (241 fols occupying the whole volume) 
written m 1471 and one edition of the text m vol lu of Gian Fran 
cesco Pagnmi s Della Dectma e delle altre gravezze zmposte dal com 
mum dt Ftrenze (Lisbon and Lucca — really Florence — 1766) Sir 
Henry Yule Cathay 11 279-30S translated into English the most inter 
estmg sections of Fegolotti with valuable commentary (London Hak 
luyt society 1866) See also W Heyd Commerce du Levant 11 
(Leipzig 1 886) H Kiepert mSit ungsbertchte der phlos htst Cl der 
berhmr Akad (Berlin 18S1) C R Beazley Dawn of Modem Geog 
rapky m (Oxford 1906) 

PEGU, a town and former capital of Lower Burma giving 
Its name to a distnct and a division The town is situated on a 
nver of the same name 47 m N E of Rangoon by rail pop 
(1931) 21712 It IS still surrounded by traces of the old walls 
about 40 ft wide on which have been built the residences of the 
British officials The most conspicuous object is the Shwe maw 
daw pagoda 324 ft high considerably larger and even more holy 
than the Shwe dagon pagoda at Rangoon Pegu is sa d to have 
beto founded m S73 the first capital of the Talaings but it 
was as the capital of the Toungoo d3masty that it became khown 
to Europeans m the i6th century About the middle of the 18th 
century it was destroyed by Alompra but it rose agam and was 
jinpoi;tant to be |he scene of fighting m both the first 


and second Burmese Wars It gave its name to the province tm 
eluding Rangoon) which was annexed by the British m 1852 

The district wnich was formed m 1883 consists of a portion 
of the forested Pegu Yomas and an alluvial tract between the 
Pegu Yoma range and the Sittang nver area 4 124 sqm pop 
{^ 9 o^) 4S9 969 showing an increase of 43 26 m the decade 
Christians numbered nearly ii 038 mostly Karens Almost the 
only crop grown is rice which is exported m large quantities to 
Rangoon The district is traversed by the railway and also 
crossed by the Pegu Sittang canal navit^able for 85 m with locks 

The division of Pegu comprises the districts of Rangoon town 
Hanthawaddy Insein Tharrawaddy Pegu and Prome lying east 
of the Irrawaddy area 13 799 sqm pop (1931) 2 549637 

PEGUY, CHARLES (1S73-1914) French author and poet 
born at Orleans in 18/3 came of a family which had been vine 
growers for generations and was proud of his peasant origin 
He was educated at the Ecole Not male and at the Sorbonne The 
object of his life is perfectly indicated m the dedication of his 
first book Jeanne dArc (1897) a toutes celies et a tous ceux 
qui auront vecu pour 1 etablissement de la Repubiique 

sociahste universelle His works from that time until his death 

in Sept 1914 are devoted to the glory of France He was a de 
termined republican at the same time he was a devout Cathohe 
A mystical lover of France and yet a strong socialist he puzzled 
anti clerical socialists and Cathohe nationalists equally His Notre 
Paine in which his views of what was necessary for the regenera 
tion of the republic were set out was written in 1905 but his 
most important prose works and the majority of his poems were 
written between 1910 and 1914 Les Cahters de la Qmn atne 
founded b> him m 1900 were devoted to the expression of truth 
without regard to party and m them Peguy s development and 
the development of the new France he did so much to inspire 
may be traced for over a decade They were primarily imbued 
with his spirit though in their pages many now well known writers 
first came into public notice For him truth was not to be found 
in compromise and his extreme views were pronounced even at 
the risk of a subsequent volte face At the &cole Normals he came 
under the influence of Bergson to whom he has done homage m 
his Note sur M Bergson (1914) He kept his own little shop in 
the shadow of the Sorbonne where he was continually amendm 
his works There he sold the Cahters He lived in the country 
walked into Pans every mormng and brought with him something 
of the promnee When war came in 1914 he refused a captaincy 
because he wished to go on foot with his men He fell leading a 
company on the first day of the battle of the Marne The first 
volumes of his collected works were published m 1916 

See R Johannet PSguy et ses Cahters (1914) J E Roberty 
Charles Piguy (1916) A Suar^s Peguy (1916) D Halevy Charles 
Peguy et les Cahters (1918) M P6guy La Vocation de C Piguy 
(1926) 

PEINE, a town in the Prussian province of Hanover 16 m 
by rail W N W of Brunswick on the railway to Hanover and 
Hamburg Pop (1933)^/765 Feme was at one time a strongly 
fortified place and until 1803 belonged to the bishopric of Hildes 
heim Its industries include iron and steel works breweries and 
brickyards and the manufacture of soap sugar malt machinery 
and boots There are also large cattle markets held here 

PEINE FORTE ET DURE, the term for a barbarous tor 
ture inflicted on those who arraigned of felony refused to plead 
and stood silent or challenged more than 20 jurors which was 
deemed a contumacy equivalent to a refusal to plead Before he 
could be tried a prisoner must plead guilty or not guilty 
By the Statute of Westminster 1275 the penalty was strong 
and hard imprisonment but m 1406 pressing to death by heavy 
weights was substituted This was abolished in 1772 standing 
mute being then made equivalent to conviction By an act of 
1827 a plea of not guilty was to be entered a amst any pnsoner 
refusing to plead and that is the ryle to day An alternative to 
the peme was the tying of the thumbs tightly together with whip 
cord until pam forced the prisoner to speak This was said to be 
a common practice at the Old Bailey up to the rofh century 

The last recorded instance of |he infliction of the petne was 
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m I /4i at Cambridge assizes when a prisoner was so put to death 
the penalty of thumb tying ha\m«’ first been tried The only 
known American instance "was m 1692 at Salem Massachusetts 
when Giles Corey accused of witchcraft was pressed to death 
PEIPING see'BEKmo 

PEIPUS5 a lake lying between north west Russia and Estonia 
also known as Peipsi or Chudskoye Ozero The boundary 
between the two countries passes northwards for 60 m through 
the centre of the lake leavino^ the east bank in Russia and 
the west in Estonia but turns east towards the north thus 
including the whole northern shore and the outlet of the Narova 
river in Estonia Including its southern extension sometimes 
known as Lake Pskov or Pihkwa it has an area of i 356 sqm 
Its shores are flat and sandy and in part wooded its waters are 
deep and they afford valuable fishing The lake is fed by the 
Velikaya which enters it at its southern extremity and by the 
Embach or Ema along which timber is brou^^ht to Tartu and 
which flows m half way up the western shore of the lake It 
drams into the Gulf of Finland by the Narova which issues at 
its north east corner 

PEIRAEEUS or PIRAEUS (Gr Hapateus) the port of 
Athens with which its story is inseparably connected About 5 m 
S W of Athens the sandy bay of Phaleron is closed westward by 
a rocky promontory which falls abruptly also landwards into the 
plain Its highest point called Munychia is at the north east 
end the lower plateau Acte stretches seaward to south west 
beyond the saddle which connects two small coves Munychia and 
Zea on the south east coast with the completely landlocked basin 
of Peiraeeus with its inner port Cantharus running northward 
between Munycbia hill and the detached ridge Eetioneia which 
dominates the north side of the entrance In early days Athemans 
used only the sandy Phaleron for sea traffic It was Themistocles 
who persuaded the Athemans to fortify and utilize Peiraeeus about 
493 B c for their new fleet The long walls from the base of 
Munychia hill to Athens were built soon after 460 b c and the 
town of Peiraeeus itself was laid out on a rectangular plan by the 
architect Hippodamus of Miletus probably at the suggestion of 
Pencies The fortress of Eetioneia was added during the Pelo 
ponnesian war Traces remain of the ship houses surrounding Zea 
and Munychia the town plan is followed by the modem streets 
and the tomb of Themistocles on the Act and the great gate 
of Fort Eetioneia are conspicuous (See under Athens ) 

See also Ano^elopoulos n pi n paua at \ pe cop {/ (Athens 
189S) Curtius and Kaupert Karten von Attica Admiralty chart 

PEIRCE, BENJAMIN (1809-1880) American astronomer 
and mathematician son of a Harvard university hbrarian and his 
torian was born at Salem Mass on Apnl 4 1809 He graduated 
from Harvard in 1825 and returning there as a tutor in mathe 
matics m 1831 continued to teach in the university till his death 
nearly 50 years later Tributes concur m the estimate that he was 
a wonderfully inspiring teacher In the United States he was the 
leading mathematician of his time In Europe he was elected an 
associate of the Royal Astronomical Society a foreign member of 
the Royal Society of London a correspondent of the Bntish 
Association for the Advancement of Science an honorary fellow of 
the Royal Society of Edinburgh and a correspondent of the 
Gesellschaft der Wissenschaften in Gottingen About one quarter 
of Peirce s publications deal with topics in pure mathematics and 
three quarters with topics mainly in the fields of astronomy geod 
esy and mechanics Of his ii works in 12 volumes six were ele 
mentary texts some of which went through several editions Among 
his other works were the notable Analytic Mechanics (1855) and 
the remarkably original Linear Associative Algebra (lithographed 
edition of 100 copies 1870 new ed by his son C S Peirce in 
American Journal of Mathematics vol iv 1881 repnnted 1882) 
anticipating important work of Study and Scheffers There are 
many references in scientific literature to Peirce s cntenon for the 
rejection of doubtful observations and it was only recently 
shown (Popular Astronomy 1920) that this was fallacious The 
computation of the general perturbations of Uranus and Neptune 
and the resultjng controversy with Leverner was the first work to 
extend Peirce s reputation He died on Oct d 1880 
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See R C Archibald Benjamin Petrce iSo^iSSo Biographical Sketch 
and Bibliography (1925) (RCA) 

PEIRCE CHARLES (SANTIAGO) SANDERS (i8o9- 
1914) Amen can philosopher and logician was born at Cambridge 
Mass on Sept 10 1839 Ue was the son of Benjamin Peirce 
the Harvard mathematician He graduated at Harvard m 1859 
and at the Lawrence scientific school m 1S63 Soon thereafter he 
joined the staff of the U S coast survey where his work on the 
problems of geodesy and his researches on the pendulum received 
wide recognition In 1877 he was the first American representa 
ti\e to the International Geodesic congress In 1880-81 he gave 
a series of lectures on philosophical logic at Johns Hopkins um 
versity m the spnng of 1903 a series on pragmatism at Harvard 
and another in 1900-04 on logic at the Lowell institute Boston 
He introduced the pnnciple of pragmatism into philosophy defin 
mg his theory m the Popular Science Monthly for January 1878 
Though he id not there call it pragmatism he is known to 
have originated the word as well as the idea It is said to have 
first appeared m print m his article in Baldwin s Dictionary of 
Philosophy 1901 To avoid confusion with the theories of his 
contemporaries he later changed the name to pragmaticism He 
died at Milford Pa on April 14 1914 In addition to his con 
tnbutions in mathematical logic meteorology psychophysics phil 
ology and other subjects his published works include five papers 
on logic m Pro r of Amer Acad Arts and Sciences vol 7 (1867) 
Photometric Researches (18/8) Studies m Logic (1883) The 
Architecture of Theories Monist vol 1 (1890) What Prag 
matism is Momst vol xv (1905) 

PEIRESC, NICHOLAS CLAUDE PABRI DE (15S0- 

1637) French archaeologist naturalist scholar and promoter of 
learnmg was born on Dec i 1 580 at Beaugensier Provence In 
tended by his father for the law he early showed a preference for 
the study of antiquities and from 1599 to 1602 travelled in Italy 
visiting the museums and galleries meeting and debating with the 
I learned men of the universities — among them Galileo — and study 
mg for his legal degree which he took at Aix m 1604 In the fol 
lowing year he succeeded his uncle as senator for Provence and 
shortly after visited England having interviews with King James 
I Camden Selden William Harvey and John Barclay (qq v) 
Apart from his very voluminous private correspondence no writ 
mgs of Peiresc s are known but owing both to his great erudition 
and his liberality in lending scholars books and in allowing them 
access to his collections of corns medals and other antiquities his 
mfluence on the humanism and learning of the early 17th century 
was very great It was largely due to him that Barclay s Argems 
(see Barclay John) was published in Pans (16 i) shortly after 
its author s death he assisted in editing Duchesne s Htstonae Nor 
mannorum scnptores antiqui (1619) and was mainly responsible 
for the pubhcation of Nicholas Bergier s L Eistoire des grands 
chemms de I Empire Remain (1622) The astronomers Pierre Gas 
sendi Grotius Thomas Campanella Maria Mersenne and William 
Camden were all indebted in various ways to him 
Peiresc was made abbe of the monastery of Gmstres in 1618 
and as senator was a judge of the parlement of Aix the highest 
court for Provence Pie was one of the earhest scholars to realize 
the importance of numismatics to historical research and as 
evidence of his wide interests it may he mentioned that he seems 
to have introduced the Angora cat to Europe and eider down 
quilts and many exotic plants — ^including tuhps — ^into France and 
was the first to verify by expenment Harvey s discovery of the 
circulation of the blood He died at Aix on June 24 1637 

Bibliography — ^Pierre Gassendis N C Fabnctt de Peiresc vita 
(Pans 1641) was translated into English by W Rand and published as 
The Mtrrour of true nobthty and genUhty etc (1657) Peiresc s cot 
respondence with Rubens has been edited by M Rooses (6 vols Ant 
werp 1887-1909) and his general correspondence by Ph Tanaizey de 
Larroque (7 vols Collection de Documents midits sur Ihistoire de 
France 2e s6ne 1888-98) See also Ph Tamizey de Larroque and A 
Moultet Autour de Peiresc (Ait en Provence 1898) L V Dehsle 
Un grand amateur fr^n^ats (Toulouse 1889) and C T Hagberg 
Wright Nicholas Fabn de Peiresc (Eoxburghe club 1926 bibl) 

PEISANDER, of Camirus iti Rhodes Greek epic poet sup 

posed to have flounsbed about 640 b c He was the author of a 

% 
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Beracleta m which he introduced a new conception of the hero 
the lions skin and club taking the place of the older Homeric 
equipment He is also said to have fixed the number of the 
labours of Heicuies at twelve The Alexandrians admitted it to 
the epic canon — (but see Clement of Alexandria Stromata vi 2) 
See fragments in G Kmkel Eptcorum graeconim fra menta (iS^S) 
also F G Weicker Klette Schnjten. vol i (1844) 

PEISISTRATUS (605^-527 bc) Athenian statesman was 
the son of Hippocrates and second cousin to Solon whose friend 
ship he retained in spite of their political opposition About 5/O 
he became well known and Dopular as commander m the war with 
Me°*ara which resulted in the recovery of Salamis He next 
appears 111 politics as leader of the third party the men of the 
hill country (Diacrii) who were still discontented m spite of 
Solon s reforms which had given them freedom but not land 
Peisistratus family estates at Marathon were m this district His 
eloquence and personal charm soon made him a popular favourite 
Solon (frag 8 Diehl) warned Athens of the danger but was 
unheeded The other two parties were the Shore (Parali) led 
by the Alcmaeomdae at the moment represented by Megacles 
and the Plain (Pedieis) under Miltiades 
The chronology of Peisistratus rise to power is disputed though 
the sequence of events is known By feigning an attack on his hfe 
Peisistratus got a guard assigned to him armed with staves with 
whose assistance he seized the Acropolis and established a tyranny 
m 01-560 Almost at once a coalition between the Plain and the 
Shore drove him out but in 560-559 Megacles had fallen out with 
his allies and recalled Peisistratus Peisistratus married Coesyra 
daughter of Megacles and apparently refused to have children by 
her the Alcmaeomdae being under a curse The coalition was 
renewed and in 556 Peisistratus was again driven out He settled 
at Rhaeceius where he founded a city and established friendly 
relations with Macedon and then obtained command of the silver 
mines of Mt Pangaeus This enabled him to raise a mercenary 
army and he strengthened his position by intriguing with Thebes 
and Argos Then he moved to Eretria as a base for operations 
against Athens and m 54 ^ landed near Marathon among his own 
party defeated the Government forces and established himself 
as tyrant tor good The Alcmaeomdae fled Lygdamis Peisistratus 
assistant in the business he made tyrant of Naxos He ruled 
Athens peaceably till his death m 527 
There is no doubt that the rule of Peisistratus was generally 
beneficial to Athens His foreign policy was remarkably adroit 
His own interest demanded that the neighbouring States should 
not be alienated or they would have harboured the plots of his 
exiled opponents So he contrived to keep peace with Sparta 
Argos Thessaly Aegma and Thebes all at the same time Further 
afield he was more ambitious The silver of Pangaeus and Lau 
reium he already controlled Its elect is seen in the increasing 
value of the Athenian tetradrachm which reacted favourably on 
Athenian commerce Of his other exploits the most important are 
m the northern Aegean By recapturing Sigeium and encouraging 
Miltiades venture m the Thracian Chersonese he controlled the 
vital corn route to the Pontus Of his domestic policy it is ad 
mitted that it was just and beneficent and preserved the form 
of the Soloman constitution while keeping the magistracies in the 
hands of himself and his family It may be added that he com 
pitted Solon s work by giving land (confiscated from his enemies) 
to those to whom Solon had only given freedom He put a tax 
of one tenth (or one twentieth) on the produce of the land and 
used It partly to advance money to the new proprietors to the 
advantage of agriculture partly on the fortification of the city 
Tbns Afhens was free of wars and internecine struggle and for 
the first toe for years knew settled financial prospenty 
The money which he accumulated he put to good use m the 
construction of roads and public buildings Like Cleisthenes of 
Slc:^on and Penander of Connth he realized that one great source 
of length to the nobles bad been their presidency over the local 
This te dnmnished by increasing the ^Icndour of the 
Tan^thofite festival every fourth year and the Dionymc ntes 
to eJ^eated a naftonal rather than a local lAgite Watt 
he ^ Pythian Apoho m 4 


though he did not finish the temple of Zeus To him are 
ascribed also the ongmal Parthenon on the Acropolis afterwards 
burned by the Persians and replaced by the Parthenon of 
Pericles It is said that he gave a great impetus to the dramatic 
representations which belonged to the Dionysiac cult and that it 
was under his encouragement that Thespis of Icaria by imper 
sonating character laid the foundation of the great Greek drama 
of the 5th and 4th centuries Lastly Peisistratus carried out the 
purification of Delos the sacred island of Apollo of the lomans 
all the tombs were removed from the neighbourhood of the shnne 
the abode of the o'od of light and joy 

He gave equal encouragement to poetry Onomaentus the 
chief of the Orphic succession and collector of the oracles of 
Musaeus was a member of his household As to the library of 
Peisistratus we have no good evidence it may perhaps be a 
fiction of an Alexandnan writer There is a strong tradition 
that he first collected the Homeric poems and had them sung at 
the Panathenaea 

It appears that Peisistratus was benevolent to the last and like 
Julius Caesar showed no resentment against enemies and calum 
mators What Solon said of him in his youth was true throughout 
there is no better disposed man in Athens save for his ambition 
He was succeeded by his sons Hippias and Hipparchus by whom 
the tyranny was in various ways brought into disrepute (See also 
Greece Htstory Athens ) 

Bibliography ■— Anaent Herod 1 59 Plut Solon 30 Arist Poh 
tics V 12 5-1315 b ConstiiuUon of Athens {Ath Pol) cc 14--19 
Modern The Cambridge Ancient History (vol iv 1926) gives a com 
plete bibliography for the Diaciii see P M Ure J E S 1 31-14 
(1906) For the chronology F E Adcock m CG xvm 174 (19 4) 

T W Allen Peisistratus and Homer in Classical Quarterly vol vii 
p 33 On the question of the family of Peisistratus see Wilamowitz 
Moellendoiff Anstoteles und Athen (Berlin 1893) and a criticism by 
E M Walker in the Classical Review vol viu p 206 col 2 

PEK ALONG ANj a residency of Java Dutch East Indies 
area 5 ^35 sq kilometres It is m the north central part of the 
island bounded on the west by Chenbon on the east by Semarang 
on the south by Banyumas and on the north by the Java sea 
Mountain groups flank all of its southern border — the Dieng 
Slamat and Padontelu groups the spurs of Slamat projecting into 
Its centre and from which flow its two rivers the Chomal and 
Pomah Along the valleys of these two rivers and the coast for a 
considerable distance inland the land is fiat and fertile and the 
Chomal and Pomah have built for themselves alluvial prom 
ontories at their mouths The chief product of Pekalongan is 
sugar and the manufacture of this is its chief industry although 
it IS noted also for its batik industry and it is a coffee cocoa and 
kapok growing district Rice is the chief food crop The popuia 
tion of Pekalongan is 2640124 almost entirely Javanese The 
capital Pekalongan on the coast m the eastern part of the resi 
dency population 41 578 (8I3 Europeans and Eurasians) the seat 
of the resident is a good port its principal export being sugar 
; and IS on the steam tramway Ime from Chenbon to Semarang 
which runs along the coast of the residency Tegal population 
26 850 IS another port and is also on the tramway line likewise 
Brebes pop 55468 and Pemalang^ 66113 The railway from 
Chenbon to Surabaya passes through the residency along the 
valley of the Pomah There is a road along the coast and one 
runs by the Pomah through to Purwakerta m Banyumas Peka 
longan was granted to the Dutch by the Susuhanan in 1746 

PEKIN, a city of central Illinois USA on the Hhnois nver 
10 m below Peoria the county seat of Tazewell county It is 
served by the Big Four the Chicago and Alton the Chicago and 
Illinois Midland the Illinois Central the Peona and Pekin Union 
the Peoria Terminal and the Santa Fe railways Pop (1920) 
12 086 (90% native white) in 1930 16 129 by the Federal census 
It rs in a rich agricultural and coal mining country Gram and 
other farm products are shipped in large quantities there are 
coal mines within the city hmits and manufacturing industries 
are varied with an aggregate output in 1927 valued at $27,901,443 
The city was founded about 1830 and incorporated m 1:839 
EEKBUG (officially reamed PEmto in 1928)^ the in«t re 
nowned of all the citres Ghm^ ihe cafitaJ of tike 
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Empire from about i 6/ to 136S and again from 1421 to the fall 
of the Manchu Dynasty m 1911 and of the Republic of China 
from 1911 to 19 8 Pebng is situated m iat 39 54 \ and long 
1 16 28 E at the northern apex of the alluvial Plain of North 
China where converge the narrow lowiand passage from the Man 
churian steppes via Shan hai kwan (the Gate between the moun 
tains and the sea ) and the easiest routes from the Mongohan pla 
lean through the bold scarps which intervene between it and the 
plain It IS separated by 90 miles of level a<^riculturai country from 
the coasts of the Gulf of Pe Chihli but westwards and northwards 
the land begins to rise rapidly to the hills which are clearly visible 
from the walls of the city It is not placed on an> navigable mer 
but lies at the outlet to the plain of the most important road 
from Mongolia — that which utilizes the \alie> of the Hun ho 
at Kalgan and debouches on to the lowland bv the Nankow pass 

Only 35 miles north west of the city at its nearest pomt the 
Great Wail of China following the crests of the scaipland belt 
at an elevation of 4 000 feet marks the histone frontier defence 
of the agn cultural plain against the pastoral nomads of the in 
tenor plateaux The narrow apex of the plain is thus the crucial 
region in the relations of China Mongoha and Manchuria and is 
histoncally the border zone between two strongly contrasted types 
of social organisation 

The earliest city of which there is authentic record was that of 
Chi the capital of Yen the most northerly of the feudal states 
which acknowledged the authority of the Chou Dynasty m the 
twelfth century B c Thus early was the site of Peking withm the 
Chinese culture area but Yen was clearly a buffer state intended 
to keep back the Tartar hordes and is significantly mentioned m 
records of the sixth century b c as possessing great numbers of 
horses Ch len Lung the famous scholar Emperor of the Manchu 
Dynast} made extensive researches into the exact site of Chi 
and located it slightly to the north of the present city It was 
destroyed by Shih Huang Ti the First Emperor and founder of 
the Chin Dynasty (221 bc) who umfied China and completed 
the frontier defences of the Great 
Wail Yen was one of the dis 
tricts which made up his Empire 
Under the Han Dynasty a new 
city arose close to the site of Ch i 
and was known first as Yen and 
later as Yu chov It remained a 
definitely Chinese city until the 
end of the Han Dynasty but in 
the ensuing period of anarchy and 
disintegration was for two cen 
tunes under Tartar control The 
Tang dynasty (/th to loth cen 
tunes) like the Han maintained 
the frontier defences of the Em 
pre intact and Yu chow was the 
head quarters of a military gov 
eroor But early in the loth cen 
tury it came mto the hands of the 
Khitans one of the most famous 
of the Tartar groups prior to the 
nse of the Mongols who success 
fully resisted the attempts of the 
Sung Emperors to recover it for 
China The Khitans under the 
Liao Dynasty (somebtmes called 
the Iron Dynasty) rechnstmed 
the city Nan Ching lagnifying 
southern capital and later (986) rebuilt it on imperial lines with 
walls said to have been 1$ mies m length and 30 feet high 

From early in the eleventh century it was known as Yenching 
but the Khitans of the Iron Dynasty continued to hold it until 
ixn when it was captured by the thief of the Tartars of the 
Golden Horde from the northern steppes of Manchuria who 
greatly odarged and beautified it and made It one of j the three 
wpitgls of im hm Empre that of the Km or Chin (Gold) 
Dynasty The other two capitals were- Km Chmg <neir Km 
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Feng) in Honan and Sheng Ching (Mukden) in the north so the 
future Peking was known at this period as Chung Tu or the Mid 
die Capital This phase lasted until early m the thirteenth cen 
tury when the greatest of all the steppeland powers arose the 
Mongol empire kublai Khan took the decisive step of making it 
the metropolitan city of the immense Mongol Empire which now 
stretched from the Pacific to beyond the Black Sea But although 
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this was the technical status of the city after Kublai had moved 
his headquarters there from Karakoruna m 1267 it was as the 
new capital of China that the choice was of the greatest ultimate 
sigmficance Kuhiai was indeed the Great Khan who ruled m 
China but his descendants were primarily Emperors of China 
The City Under Kttblai Khan — ^Under Kubiai the city was 
once again rebuilt and on a more magnificent scale than ever 
before It was named Khanbalig (Cambaluc) city of the Great 
Khan but the Chinese knew it as Ta Tu or great capital 
Thither came Marco Polo who described its magnificence m glow 
mg terms its mint and its huge imports to feed the armies and 
retainers of the Great Khan Later came the Pope s emissary 
Giovanm di Monte Corvina who was graciously received by 
Kublai and made archbishop of Khanbalig in 1307 Later under 
the Ming and early Manchu Dynasties the Jesuit Fathers were in 
favour at the capital and were encouraged to practise western 
mathematics and astronomy The communications of Khanbahg 
with the rest of China were actively developed by the construe 
tion of radial roads on which well organized couner services were 
mamtamed and by extending the Grand Canal from the Yellow 
River to Tientsin and connecting it by the Par ho and a small 
canal the capital was brought mto direct water communication 
with the Lower Yang tze and the nch cities of Manzi 
the Mongols — ^Khanbahg continued to be the capital of 
China throughout the Yuan Dynasty but the city temporarily lost 
its impenal status when m 136S Chu Yuan Chang headed the sue 
cessM revolt against the Mongols and established the native 
Mmg Dynasty After being under the control of foreign steppe 
land powers for about 450 years the region was once again under 
direct Chinese rule and Khanbahg now known as Peiping Fu 
(City of the North Place) served as in the days of the Han and 
Tang Dynasties the function of a border garnson town sub 
ordinate to the capital city of Nanking (southern capital) This 
phase lasted until %4st whm the third Mmg Emperor, Yung Lo 
transferred his court to the North and Peipmg was given the 
name of Peking (northern capital) by which it is known throng 
out the world The reason for this decisive step was undoubtedly 
strategic for the Mongols were ptill troublesome and the Man 
chunan tribes were becoming mcreasingly strong and restless 
Peking was the only frontier capital which could guard both the 
vulnerable flanks The menace from the north increased by m 
ternpl revolts culminated in the Manchu conquest of 1644 and 
Chm once opie under Tar|ar dofiogratipm new 
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Manchi! (or Ch in ) Dynasty transferred their court from Muk 
den to Pekin and administered their newly won Empire from a 
capital which while it lay within the Chinese culture area was 
m close contact with their own recruiting ground When two and 
a half centuries later the rule of the decadent Manchus was ended 
by the Revolution of 1911 and the Imperial office was abolished 
Peking continued to function as the capital of the new Republic 
But the disintegrating effects of the civil war and the rise of the 
Nationalist movement focussed 
in the South meant that the rule 
of the Peking Government was 
increasingly ineffective and nomi 
nal The hnal northward advance 
of the nationalist armies m the 
sprm<^ of 19 8 was quickly fol 
lowed by the proclamation of 
Nanking as the capital of the 
new China and in autumn 1928 
the northern city had lost its 
metropolitan status and was 
known once more as Peiping 
the name which it bore under the 
early Mmg Emperors So too 
the province m the centre of 
v^hich it lies has reverted to the 
ancient name of Hopeh ( north 
of the River te the Hwang 
ho) m place of Chih li ( Direct 
Rule ) 

Political and Intellectual 
Centre — Peking has not only 
been the political capital but also 
It has great traditions of learning and scholarship Here under 
the old regime was held the highest examination m the Chinese 
Classics leading to the Chin Shth and much coveted Han Lm 
degrees \\hose holders were marked out for high public office 
This brought to Peking many of the most eminent scholars In 
evitably it became the chief educational centre of the country and 
this character it retained when the old system was abohshed and 
education of a modern type was introduced In the last years of 
the Manchu Dynasty and the early period of the Republic before 
the Cml Wars arrested further progress many schools colleges 
and public educational institutions were established These in 
elude the Government University the National Teachers College 
the Customs College the Tsing 
Hua (American Indemnity) Col 
lege the College of Languages 
the Law School the Higher Tech 
meal School the Yenchmg Um 
\ersiiy (under missionary auspi 
ces) and the magnificent Medical 
School and Hospital equipped 
by the Rockefeller Trust A 
few years ago the Ministry 
of Education estimated the num 
her of students of all grades 
m Peking as 55000 of whom 
about 7000 were women and 
girls Many of the teachers in 
the higher colleges have been 
trained at foreign Universities 
and to them is mainly due Scene in the grounds of the 
the remarkable movement known winter palace Peking 
as the Chinese Renaissance or New Thought Movement which 
has been particularly associated with the National University 
Its most practical result is the literary revolution which has 
replaced the classical and dead language (Wen h) by the 

national language the Mandarin vernacular as the medium of 
Merary expression this has given birth to a considerable mod 
em hterature of books penodicals and papers dealing often in 
a revolutionary way with ahnost every department of intellectual 
tnd social hfe an^J has had a profound influence on the thought 


of Aouno- China (See under China) Another circumstance 
which in recent times has contributed to intellectual activity m 
Peking IS that the social cleavage between natives and foreigners 
IS less pronounced than in most Chinese cities Peking has never 
been a Treaty Port and apart from the Legatioi Quarter with 
its representatives of the Diplomatic Corps and Customs service 
there is no forei<^n quarter But subject to certain conditions 
foreigners have been allowed to rent houses in various parts of 
the city and over i 500 live outside the Legation quarter To a 
greater extent than in the Treaty Port communities is there inter 
est in the cultural aspects of Chinese life and some measure of 
social intercourse and exchange of thought between representatix es 
of Eastern and Western culture 

New Developments — Few cities are richer m interest and 
romance than Peking In recent years it has been much modern 
ised and cleaned up but it retains most of its historic buildings 
and ancient features and the new developments have not so far 
involved the wholesale clearances that have been the fate of some 
westernised cities of the Orient This is m part due to the truly 
imperial lines on which it was designed by Kubhi Khan The 
spacious rectano^ular ground plan which he adopted was mam 
tamed by the later Ming and Manchu builders and lends itself 
to modem development Essentially it consists of two mam 
cities the northern or Tartar City in the form of a square 
with walls nearly 15 miles in length and the southern or Chi 
nese city in the form of an oblong with walls 14 miles m length 
including 4 miles of the south wall of the Tartar city Withm 
the Tartar city is the Imperial City also m the form of a square 
and with red plastered walls six and a half miles m length and 
within that again the Inner or Forbidden City with walls two and 
a quarter miles long plastered with a violet coloured moitar 
whence comes the popular name of the Purple City Extending 
m an irregular chain from the north wall of the Tartar city to the 
south wall of the Imperial City are seven artificial lakes supplied 
from a moat outside the Walls which is itself fed by a canal from 
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the Jade Fountain m the Western Hills six miles north west of 
Peking This also feeds the famous lake round the Summer 
Palace at the foot of the Western Hilh Grouped around the 
three most southerly of the seven lakes m the heart of the Impe 
rial city is a great series of impenal palaces gardens and temples 
and here until the recent change of capital was the official resi 
dence of the President of the Chinese Repubhc 
Governmetit Btuldmgs— The Government offices, built in 
modem European style hne the broad Impenal roadway which 
leads from the Forbidden City through the Ch len Men the main 
gateway to the Chinese aty and so to the spacious grounds of 
the Temple of Heaven and Altar of Agriculture which were the 
scene of the great ceremonial acts of sacrifice and supplication 
performed by the Emperor In dose proximity te the Covernment 
offices IS the large Legation Quarter ad|acent to the Tartar City% 
south wall from which cannon fired on the BritsluLegaUoi dilT 
mg the Boxer siege of* 1900 By*the terms of the suhsequiat 
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Protocol the portion of the wall overlooking the Le^^ation was 
placed under their control and patrollea by their guards In 
the north east corner of the Tatar city stand close together 
some of the most historic buildings m China including tl e Lama 
Temple the Hall of Classics and the simple but beautiful Temple 
of Confucius The northern portion of the Chinese city is essen 
tially the commercial quarter and the most congested part of 

Peking and is in close proximity 

to the terminus of the Peking 
Hankow and Peking Mukden 

Railwa>s just outside the Chien ^ ^ \ 

Men In great contrast much of 7 ; 

the southern part of the south / y(\. 

city IS agricultural "iand and the 
grounds of the Temple of Heaven I 

and Altar of agriculture take up a | j ^ i 

considerable pace which is some " 

times used for public meetings L 2y>z^^: 

The government of the city has 

been extremely complex van [L ""' :i 

ous functions having been exer ® 

cised by the National Govern one of the bronze lions in 
ment the Provincial Government front of the summer palace 
the Military Guard the Mumci feeing 

pal Council and the Pohce Board For about three centuries Peking 
has been the centre of a special Metropolitan District including 
ail territory within 75 miles of the city This is under a Governor 
who in recent times has introduced many improvements in the 
surrounding districts including the construction of macadamized 
roads Within the city itself most of the ofiScial work is earned 
on by the Mumcipai Council and the Pohce Board The latter 
is invested with many responsibihties and Peking has been called 
the best policed city in the Orient Apart from ordinary police 
functions the Board is in charge of the hre and street cleaning 
departments the Census Bureau and of many public chantable m 
stitutions The expenses of the Police Board have been mainly 
borne by the National Government and with the removal of its 
headquarters to Nanking the whole admimstration of the city is 
likely to be changed Among the modern improvements of Peking 
may be noticed the metalhng of the chief streets the introduction 
of tramways and the installation of water sewage and electric 
light systems 

The population of the city was estimated at i 181 400 in 1923 
but the presence of large bodies of troops has abnormally swoUen 
its numbers for several years past The removal of the seat of 
government has already caused considerable distress among the 
merchant class and will probably lead to a decrease of population 
at any rate temporarily Peking must however remain the 
regional capital of North China Pop (1931) i 297 718 

BiBnioGRAPHY — Favier Peking histoire et description (Peking 
iQOO — ^with 800 illustrations) describes Peking before modernization 
N Oliphant A Dmry of the Siege of the Legations tn Peking during 
the Summer of xgoo (1901) Bredon Peking (Shan^^hai 1922) Gam 
ble and Burgess Peking A Social Survey (New York 1921) a detailed 
and illuminating study based on careful mvestigations Geil Eighteen 
Capitals of China (1911) An Official Guide to Eastern Asm vol iv 
China (Published by the Imperial Japanese Government Railway 1915) 

PELAGIA, ST An Antiochene saint of this name a virgin 
of fifteen years who chose death by a leap from the housetop 
rather than dishonour is mentioned by Ambrose (De vtrg 111 
7 33 Ep xxxvu ad StmpUc ) and is the subject of two sermons 
by Chrysostom Her festival was celebrated on Oct 8 (Wnght s 
Syriac Martyrology) In the Greek synaxana the same day is 
assigned to two other samts of the name of Pelagia — one also of 
Antioch and sometimes called Margarito and also the sinner 
the other known as Pelagia of Tarsus in Cihcia The legend of 
the former of these two is famous She was a celebrated dancer 
and courtesan who in the full flower of her beauty and guilty 
sovereignty over the youth of Antioch was suddenly converted by 
the influence of the holy bishop Nonnus whom she had heard 
preaching in front of a church which she was passn^ with her gay 
tramiif attendants and admirers She was baptized and disguis 
ing herself m the garb of a md 3 ^ pemtent etired to a grotto m the 
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Mount of OIi\es where she died after three years of penance 
See Acta sanctorum Octobei iv 248 seq H Usener Legei den der 
heiligen Pelagia (Bonn 1S79) H Delehaye The Legends of the Saints 
(London 1907) pp 19^-205 

PELAGIUS L, pope 55 S to 561 was a Roman by birth and 
first appears m history at Constantinople as apocrisianus of Pope 
Silveriu whose overthrow m favour of Vigihus his intrigues 
promoted He was sent bv the emperor Justinian in 542 to Antioch 
on ecclesiastical business he afterwards took part m the synod 
at Gaza which deposed Paul of Alexandria When Vigihus was 
summoned to Byzantium in 544 Peiagius now archdeacon was 
left behind as his vicar and by his tact in deahn*^ with Totila the 
Gothic invader saved the citizens from murder and outrage He 
appears to have followed Vigihus to Constantinople for refusing 
with him to accept the decrees of the fifth general council (the 
2nd of Constantinople ^>53) he shared his exile 
But when Vigiims died (June / 555) he accepted the council 
and was designated by Justmian to succeed the late pope But 
the Roman clergy suspecting his orthodoxy and believing him to 
have had some share m the removal of his predecessor shunned 
his fellowship He enjoyed however the support of Narses and 
after he had publicly purged himself of complicity in Vigihus s 
death m the church of St Peter he was accepted m his own im 
mediate diocese The rest of the western bishops however stiE 
held aloof and the episcopate of Tuscany caused his name to be 
removed from the diptychs Other bishops withheld their fellow 
ship but neither Narses nor Childebert king of the Franks to 
whom Peiagius appealed was willing to interfere Peiagius died 
on March 4 561 and was succeeded by John III 
PELAGIUS II, a native of Rome of Gothic descent was 
pope from 579 to 590 having been consecrated successor of 
Benedict I without the sanction of the emperor on Nov 6 
To make his apoloo^ies for this irregularity he sent Deacon 
Gregory who afterwards became Pope Gregory the Great as his 
apocrisianus to Constantinople In 588 John patnarch of Con 
stantmopie by reviving the old and disputed claim to the title 
of oecumenic patriarch ehcited a vigorous protest from Peiagius 
but the decretal which professes to convey the exact words of 
the document is now known to be false He died in Jan 590 
and was succeeaed by Gregory I 
PELAGIUS {c 360-c 420) early British theologian Of 
the ongm of Peiagius almost nothing is known He seems to have 
been one of the earliest if not the very earhest of that remark 
able series of men who issued from the monasteries of Scotland 
and Ireland and carried back to the Continent in a purified form 
the religion they had received from it Coming to Rome in the 
beginning of the 5th century (his earliest known writing is of 
date 40*^) he found a scandalously low tone of morality prevalent 
But his remonstrances were met by the plea of human weakness 
To remove this plea by exhibiting the actual powers of human 
nature became his first object It seemed to him that the Augustin 
lan doctrine of total depravity and of the consequent bondage 
of the will both cut the smew of all human effort and threw upon 
God the blame which really belonged to man His favourite 
maxim was If I ought I can Judging from the general style 
of his writings his religious development had been equable and 
peaceful not marked by the prolonged mental conflict or the 
abrupt transitions which characterized the experience of his great 
opponent With no great penetration he saw very clearly the thing 
before him and many of his practical counsels are marked by 
sagacity and are expressed with the succinctness of a proverb 
( corpus non frangendum sed regendum est ) 

The peculiar tenets of Peiagius though indicated m the com 
mentanes which he published at Rome previous to 409 might 
not so speedily have attracted attention had they not been adopted 
by Coelestius a much younger and bolder man than his teacher 
Coelestius probably an Italian had been trained as a lawyer but 
abandoned his profession for an ascetic life When Rome was 
sacked by the Goths (410) the two friends crossed to Afnca 
There Peiagius once or twice met with Augustine but very shortly 
sailed for Palestme wh^re be justly expected that his opinions 
would be more cordially remYed Qpelestius^i:emained m Car 
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thage with the view of recen mg ordination But Aureims bishop 
of Carthage being warned against him summoned a synod at 
which Paulmus a deacon of Milan charged Coelestius with hold 
mg the following six errors (i) that Adam would have died even 
if he had not sinned (2) that the sin of Adam injured himself 
alone not the human race (o) that new born children are m the 
same condition in which Adam was before the fall (4) that the 
whole human race does not die because of Adam s death or sin 
nor will the race rise again because of the resuri action of 
Christ (^) that the law gives entrance to heaven as well as the 
gospel (6) that even before the coming of Christ there were men 
who were entirely without sm To these propositions a seventh 
IS sometimes added that infants though unbaptized have eternal 
life a corollary from the third Coelestius did not deny that he 
held these opinions but he maintained that they were open ques 
tions on which the Church had never pionounced The synod 
condemned and excommunicated him Coelestius after a futile 
appeal to Rome went to Ephesus and there received ordination 
In Palestine Pelagius lived unmolested and revered until m 41 5 
Orosius a Spanish priest came from Au^-ustine to warn Jerome 
against him The result was that m June of that year Pelagius 
was cited by Jerome before John bishop of Jerusalem and 
charged with holding that man may be without sm if only he 
desiies it This piosecution broke down and m December of the 
same year Pelagius was summoned before a synod of fourteen 
bishops at Diospohs (Lydda) The proceedings being conducted 
m various languages and by means of interpreters lacked cer 
tainty and justified Jerome s application to the synod of the epi 
thet miseiable But there is no doubt that Pelagius repudiated 
the assertion of Coelestius that the divine grace and help con 
Sists only in free will and in the giving of the law and instruction 
at the same time he affirmed that a man is able if he likes to live 
without sm and keep the commandments of God inasmuch as 
God gives him this abihty The synod was satisfied with these 
statements and pronounced Pelagius to be irx agreement with 
Catholic teaching Pelagius naturally plumed himself on his 
acquittal and provoked Augustine to give a detailed account of 
the synod m which he shows that the language used by Pelagius 
was ambiguous but that being interpreted by his pievious written 
statements it involved a denial of what the Church understood 
by grace and by mans dependence on it The North African 
Church as a whole resented the decisions of Diospohs and in 418 
/osimus bishop of Rome was prompted to draw up a circular 
inviting the bishops of Christendom to subscribe to a conderona 
tion of Pelagian opinions Nineteen Italian bishops refused among 
them Julian of Eclanum in Apulia a man of good birth approved 
sanctity and great capacity who now became the recogmzed 
leader of the movement But not even his acuteness and zeal 
could redeem a cause which was rendeied hopeless when the 
Eastern Church (Ephesus 431) confirmed the decision of the 
West Pelagius himself disappears after 420 Coelestius was at 
Constantmople seeking the aid of Nestonus m 428 
The first pnnciple of Peiagmnism is a theory which affirms the 
freedom of the will m the sense that in each volition and at each 
moment of life no matter what the previous career of the m 
dividual has been the wih is m equipoise able to choose good or 
wl We are bom characterless (non plem) and with no bias 
towards good or evil (ut sme virtute ita et sine vitio) It follows 
that we are uninjured by the sm of Adam save in so far as the 
evil example of our predecessors misleads and mfiuences us (non 
propagine sed exemplo) There is in fact no such thing as 
original sm sm being a thing of will and not of nature for if it 
owld be of nature our sm would be chargeable on God the 
This will capable of good as of evil being the natural 
dndoWmmt of man is found m the heathen as wdl as m the 
and the heathen may therefore perfectly keep such 
law ^ they know But if all mm have this natural abihty to do 
lapd tq be aU: that m required for perfect ngbteousness what be 
of gnrt of the aid of the Holy Spirit and in a word of 
Pdagrp to have confused the demal of 
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considerably m his use of the word grace In his most careful 
statements he appears to allow to “'race everything but the initial 
determining movement towards salvation He ascribed to the 
unassisted human will power to accept and use the proffered 
salvation of Christ It was at this point his departure from the 
Cathohe creed could be made apparent Pelagius maintains ex 
pressly and by implication that it is the human will which takes 
the initiative and is the determining factor m the salvation of 
the individual while the Church maintains that it is the divine 
will that takes the initiative by renewing and enabling the human 
will to accept and use the aid or grace offered This was the 
position most strongly contested by Augustine (g v) The result 
was the rise of Semipelagianism which was an attempt to hold a 
middle cou se between the harshness of Augustmianism and the 
obvious errors of Pelagiamsm It appeared simultaneously m 
North Africa and in southern Gaul In the former Church which 
naturally desired to adhere to the views of its own great theo 
logian the monks of Adrumetum found themselves either sunk 
to the verge of despair or provoked to licentiousness by his pre 
destmarian teaching When this was reported to Augustine he 
wrote two elaborate treatises to show that when God ordains the 
end He also ordains the means and if any man is ordained to life 
eternal he is thereby ordained to hohness and zealous effort But 
meanwhile some of the monks themselves had struck out a vta 
medta which ascribed to God sovereign grace and yet left intact 
man s responsibility A similar scheme was adopted by Cassian 
of Marseilles (hence Semipelagians are often spoken of as Mas 
stltans) and was afterwards ably advocated by Vincent of Terms 
and Faustus of Rhegium The differentia of Semipelagianism is 
the tenet that in regeneration and all that results from it the 
divine and the human will are co operating (synergistic) coefficient 
factors Pelagius was familiar with the Greek language and the 
ology and frequented Rufinus upholder of Greek theology 

Bibliography —See F Wiggers Darstellung des Augustzmsmus md 
PelagtamsmtLS (2 vols Berlin 1831-32 Eng trans of vol 1 by 
R Emerson Andover 1840) J L Jacobi Die Lehre d Pelagius (Leip 
zig 1842) r Klasen Die inner e Entwickelung des Pelagiamsmus 
(Freiburg 1882) B B Warfield Two Studies tn the History of 
Doctrine (New York 1S93) A Hamadc History of Dogma Eng 
trans v 168-202 F Loofs Dogmengeschischte and art m Hauck 
Herzog Realencyklopadie and art Pelagiamsm m Hastings Ency 
clopedia of Religion and Ethics See also art AtTGUSTmE 
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PELARGONIUM, a genus of plants belonging to the ger 
amum family (Geraniaceae qv) and including most of the culti 
vated ornamentals known as geraniums There are 250 species 
chiefiy South African (See Geranium ) 

PELASGIANS Vanous traditions were current among the 
Greeks with regard to the pre Greek inhabitants of their country 
They were inclined to call all these by the general name of Pelas 
gians although they recognized Carians and Leleges as distinct 
The Dorians claimed that the lomans were Pelasgian or at least 
mainly so and that they themselves were true Greeks The in 
habitants of Attica who were regarded as Ionian boasted that 
they were autochthonous the original inhabitants of the land 

In the Homeric poems Pelasgians appear as allies of Troy 
They appear to be settled m south eastern Thrace close to the 
Hellespont m a district called Larissa (II 11 840-S43 x 429) 
Some suppose that the Larissa here mentioned is the town of 
that name m Thessaly but the catalogue of ships m which the 
passage occurs appears to follow a definite geographical ord^ 
Lanssa stands between the Hellespont and Thrace The Iliad 
also refers to the district of Argos near Mt Othrjrs in Thessaly 
as Pelasgic and also uses the same epithet m a famous passage 
of the Zeus of Dodona (II n 681-684 xvi 233 235) lo the 
Odyssey Pelasgians appear m Crete (Od xm 175-177) Hessiod 
refers to Dodona as seat of Pelasgians ^ while Hecataeus refers 
to Pdasgus as kmg of Thessaly To Aeschylus and Sophocles 
Argos m the Peloponnese is the Pelasgian land Herodotus knows 
of actual Pelasgmns at Placie and Scylape on the Asiatic ooa^ 
of the Hellespont as well as hear Crestcai on the Stiymon Xbfe 
islands of Lemnos and Imbros had ako^ he laf us, a jPelaSfeph 
pepdatKm conquered by Athens at dose of the^fith 
from these acti^ Aotih 
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and Thucydides appear to regard any sur\ivai from pre Greek 
times as Pelasec A well known example of this is the prehistoric 
wall of the Athenian acropolis anciently regarded and still com 
moniy referred to as Peiasgian and the epithet spread to all 
similar prehistoric masonry especially that built of large blocks 
m any part of Greece 

It has been held that the common Greek tradition arose from 
a misunderstanding particularly perhaps by Hesiod and Heca 
taeus of the two passages in the llmd in which the Zeus of 
Dodona and the Thessalian Argos are referred to as Pelasgic 
Where Homer used a general epithet meaning remotely an 
went later writers have wrongly concluded that he referred 
specifically to actual Pelasgians as inhabitants of these places If 
this IS so the problem is merely thrown farther bach for an 
explanation is needed of how the epithet Pelasgic had attained the 
general meanmg of ancient by the time of the composition of 
the Homeric poems To certain people at a certain period 
Pelasgic must have been a specific epithet The Pelasgians 
must have been regarded either as very ancient people or as 
former inhabitants of the land Much turns upon the meanmg 
of the epithet Pelasgic as apphed in the lltad to the Zeus of 
Dodona Zeus is the last one would expect to be referred to as 
Pelasgic for of all the gods names his is most certamly Greek 
The simplest explanation is perhaps that there existed at Dodona 
a very ancient pre Greek or pre Achaean shrine occupied by 
Greefe who attached to the deity the name of their own god Zeus 

All instances of actual Pelasgians from Homer to Herodotus 
point to their being a northern people Thrace Epirus and Thes 
saly are their homes It is certain that there were pre Achaean 
inhabitants of Greece The simplest view now held is that Greek 
speaking peoples broke down into Greece from the north in three 
successive waves Ionian Achaean and Dorian subduing a pre 
vious Heliadic population and setting up after the second m 
vasion {%e of Achaeans) the Mycenean cmhzation m the 
Peloponnese If this is the simplest view it does not solve all 
problems and it does not as yet rest upon a certam foundation of 
fact An early stratum of population in Greece was in close touch 
with Anatolia A large number of Greek place names point to the 
conclusion that Greece was coiomzed from Anatolia By whom 
we do not know and we are also ignorant of what language these 
early people spoke It is also possible that the Achaeans them 
selves were in Asia Minor before they were in Greece and that 
they brought thither the Anatohan place names It is no more than 
traition that connects such early people with the Pelasgians 

The name Pelasgi which almost certamly stands for Pelak skoi 
or Pelag Skoi has been connected with TeXa^os the sea and 
the people consequently regarded as sea faring The connection 
is not very convincing It has also been related to the name of 
the semi Illyrian Pelagones of Macedonia and it is possible 
though unproven that the names do represent the same stem 
Possibly the Pelasgians were no more than Vlachs or Wallachian 
shepherds who m classical as in modern times have been m the 
habit of wandering in large numbers down into Greece The name 
IS perhaps no more than Velak ski If this were so it would ac 
count for their being dotted over various regions in Thrace and 
the north and also if then habits were the same at the dawn of 
history as afterwards of their bemg an ancient and integral part 
of Greek tradition and life G Sergi describes as Peiasgian 
one branch of the Mediterranean or Eur African race 

— ^Beloch Cnechtsche GeschickU I 2 p 162 s 0 q 
E Meyer Geschzchte des AUertums I 2 p 767 seq (3rd ed ) j A Pick 
Vorgnechsche Ortsmmen (1905) J L Myres A History of the 
Peiasgian Theory m Journal of Mellemc Studies XXVll 171 seq 
(1906) Treidler Alte Volker der Balkanhalbinsel m Afchtv fur 
Anthfopologte XL toi seq (1913) H Ehrlich Felasger und Etrus 
ker iu Verhandlungen d 5a Pkd Vers tn Marbwg (1913) p i$o 
A Dehranner Der Besiedlung des alten Gnechenland im Licht 
der Sprachwissenschaft m Nem Jahrhuch fur d Mmstsche AUertum 
wmensekafi XLI p 443 (1918) (B E (i A) 

mECVPODA, a name now replaced by Damelhbranciia 
(qv) for the bivalve Mollusca (g v ) 

PELEI^S m Gre^k legend king of the Myrtnidones of Ilitlaa 
ip Umaly sofi of Aeacqs Jpng of Aeguja anct Wothot 

of TdamoE Hie two having Med telamon s third Ua 


were banished Peleus took refuge in Phthia with his uncle 
Eurytion who punfied him from the guilt of murder and gave 
him his daughter Antigone to wife and a third of the kingdom as 
her dowry Having accidentally killed his father in law at the 
Calydoman boar hunt Peleus was again obliged to flee this time 
to loicus where he was punfied by Acastus (qv) The most 
famous event m the life of Peleus was his marriage with the sea 
goddess Thetis (qv) Peleus survived both his son Achilles and his 
grandson Neoptolemus and was earned away by Thetis to dwell 
for ever among the Nereids 

See Apollodorus 111 12 13 Ovid Metam xi Pmdar I thmta viii 
o Nemea iv loi Catullus Ixiv schoi Apoll Rhod iv Si 6 
Euripides Andromache 1242-60 

PELEW ISLANDS see Pacific Islands 

PELHAM, the name of an English family derived from Pel 
ham in Hertfordshire which was owned by a certain Walter de 
Pelham under Edward I and is alleged to have been in the pos 
session of the same family before the Norman conquest The 
family dignities included the barony of Pelham of Laughton 
(1706-176S) the earldom of Clare (1714-1:768) the dukedom of 
Newcastle (1715-1768) the barony of Pelham of Stanmer from 
1762 the earldom of Chichester from 1801 and the earldom of 
Yarborough from 1837 

In the reign of Queen Elizabeth Sir William: Pelham (c iSoCh* 
1587) third son of Sir William Pelham (d 1538) of Laughton 
Sussex became lord justice of Ireland After much service abroad 
he was sent to Ireland m 15 /9 when he was knighted by Sir 
^ifliam Drury the lord justice Drury died m October and Pei 
ham was provisionally made his successor an appointment sub 
sequently confirmed by Elizabeth Ehzabeth protested strongly 
against Pelhams action in proclaiming Gerald Fitzgerald isth 
earl of Desmond a traitor though his action was soon justified 
by the sack of Youghal by Desmond Thomas Butler loth earl 
of Ormonde was entrusted with the campaign m Munster but 
Pelham joined him m February i$8o The Enghsh generals laid 
waste northern Kerry and proceeded to besiege Carrigafoyle 
Castle which they stormed giving no quarter to man woman or 
child Other strongholds submitted on learning the fate of Carnga 
foyle Pelham vainly sought for help from the gentry of the county 
who sympathized with Desmond and were only brought to sub 
mission by a senes of drives After the arrival of the new deputy 
Lord Grey of Wilton Pelham returned to England Leicester 
desired his services m the Netherlands but it was only after much 
persuasion that Elizabeth set him free to join the army by accept 
mg a mortgage on his estates as security for his liabilities Pelham 
was wounded at Doesburg in 1586^ and accompanied Leicester to 
England in 1587 He died at FlusWg on Nov 24 1587 

From Sir William are descended the Pelhams of Brocklesby> 
Lmcolnshire earls of Yarborough (cr 1837) From Sir Nicholas 
Pelham^ elder brother of William were descended the ditees of 
Newcastle (qv) Among the other distinguished members of 
this family were Thomas Pelham earl of Chichester (1728- 
1805) who held many offices under George III Henry Pelham 
(qv)i George Pelham (1766-1827) bishop successively of 
Bnstoi Exeter and Lincoln Thomas Pelham 2nd earl of Chi 
Chester (1756-1 8 26) who held office under Pitt and Addington 

See Lower Felham Family (1873) 

TELHAM, HENRY (1696-1754) prime minister of Eng 
land younger brother of Thomas Holies Pelham duke of New 
castle was born in 1696 He was a younger son of Thomas 
ist Baron Pelham of Laughton (1650-17x2 ct 1706) and of 
Lady Grace Holies daughter of the 3rd earl of Clare He was 
educated by a pnvate tutor and at Christ Church, Oxford which 
he entered in July 1710 In tpj he entered parhament for Sea 
ford Sussex Through strong family influence and the recom 
mendation of Walpole he was cbosen in 1721 a lord of the 
treasury The following year he was returned for Sussex county 
lA 1724 he became secretary for w^r exchanging this offic^ in 
1730 for thp more lucrarive one of pa3master of the forces He 
s^porte 4 Walpole on t)ie question of the excise and m 1743 k 
union of pataes resnlted^ tte formation of an adnpmsfra 
bon m which F^thhm prime minister With Ae office of chin 
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cellor of the exchequer his brother the duke of Newcastle was 
very powerful in the cabinet and there were occasional disputes 
between them Being strongly m favour of peace Pelham car 
ned on the war with indifferent success The king thwarted in 
his favourite schemes made overtures in i ^46 to Lord Bath but 
his purpose was upset by the resi nation of the two Pelhams 
(Henry and Newcastle) who however at the bng s request re 
sumed office Pelham remained prime minister till his death on 
March 6 1754 when his brother succeeded him His very defects 
were among the chief elements of Pelham s success for one with 
a strong personality moderate self respect or high conceptions 
of statesmanship could not have restrained the discordant ele 
ments of the cabinet for any length of time 


a>xe Me^mofthelAje of Henry Felham (2 vob 1829) 

PELHAM, HENRY FRANCIS (iS46-“i907) English 
scholar and historian was born at Bergh Apton Norfolk on Sept 
19 1846 son of John Thomas Pelham (1811-1894) bishop of 
Norwich third son of the 2nd earl of Chichester He was edu 
cated at Harrow under Butler and Westcott and at Trinity col 
lege Oxford where he took a first class m Utter ae kumamores in 
1869 He was a tutor of Exeter college from 1869 to 1890 taking 
over the teaching of ancient history from C W Boase In 1887 
he became university reader m ancient history and two years 
later Camden professor He became curator of the Bodleian 
library m 189 and m 1897 president of Tnnity college He was 
also an honorary fellow of Exeter a fellow of the British Academy 
and of other learned societies and a governor of Harrow school 
His chief contribution to ancient history was his article on Roman 
history in the 9th edition of the Encyclopadia Bntanmca (1886) 
which was republished with additions as the Outlines of Roman 
History (1890) His university lectures were full of original re 
search and learning He married m 1873 Laura Priscilla daugh 
ter of Sir Edward North Buxton He died on Feb 13 1907 

Apart from the Outlines he published only The Imperial Domains 
and the Colonate (1890) The Roman Frontier System (1895) and 
articles in penodicals of which the most important was an article m 
the Quarterly Review on the early Caesars (April 1905) Many of 
these articles were published m collected form after his death by 
Professor F Haverheld {Essays on Roman History 1911) 

PELICAN, a large fish eating water fowl remarkable for the 
big extensible skin pouch between the flexible rami of the lower 
jaw of Its long weak bill The common pelican (Pelecanus 
omcro talus) inhabits south east Europe south west Asia and 
north east Africa It haunts the 
margins of large lakes and rivers 
where fish are plentiful and com 
panics may be seen m a shallow 
bay stretched out in a long hne 
fishing The nest is on the 
ground among the reeds the 
two white eggs with chalky 
shells hatch into greyish brown 
plumaged young The adult 
except for the black pnmanes 
IS white tmged with pink and 
on the head yellow A larger 
eastern species F cnspus has a 
crest of curled feathers Two 
Ihumen of pelicans have been 
I found in the Enghsh fens and 

probably belong to this spe austhauan buck backed peli 

|cies There are two American (pelecanus constricil 
I forms whose methods of feed latus) found in Australia 
I mg and plumage are quite dif Tasmania and new guinea 
ferent P ocadentahs the brown pelican individually seeking its 
prey from the air is manne P erythrorhynchos the white 
pelican often combinm in compames to drive fish into the 
shallows In summer it haunts fresh water Remarkable cere 
monies of courtship and relieving guard at the nest occur (See 
F Chapman Camps and Cruises of an Ormthol^ist) Alhed 
speaes occur in south Asia and in Africa It may be mentioned 
the ^en4 of the pelican feeding (and revivifying) its young 
the blood fr^m its o^n breast is entirely unfotmdeA 



PELION, a mountain m Thessaly m the district of Magnesia 
between Volo and the east coast (mod Piessidi 5 340 ft ) In 
Greek mythology the giants piled it on Ossa to scale Olympus 
the abode of the gods It was the home of the centaurs especially 
of Chiron who in a cave near its summit educated many youthful 
heroes On its summit at an altar of Zeus Actaeus a festival was 
held m the dog days by worshippers clad in skins 
PELISSIER, AIMABLE JEAN JACQUES (1794-XS64) 

duke of Malakofl marshal of France was born on Nov 6 1794 
at Maromme (Seme Infeneure) His early service was mainly in 
Algeria The seventy of his conduct in suffocating a whole Arab 
tribe in the Dahra or Dahna caves near Musta anem where they 
had taken refuge (June 18 1845) awakened such indignation in 
Europe that Marshal Soult the minister of war publicly expressed 
his regret but Marshal Bugeaud the governor general of Algeria 
gave it his approval and secured for Pelissier the rank of general 
of brigade which he held till 1850 when he was promoted general 
of division On May 16 1855 he succeeded Canrobert as com 
mander in chief of the French forces before Sevastopol (See 
Crimean War ) His perseverance was crowned with success in 
the storming of the Malakoff on Sept 8 On the 12th he was pro 
moted marshal On his return to Pans he was named senator 
created duke of Malakoff (July 2 1856) and rewarded with a 

grant of 100000 francs per annum From March 1858 to May 

1859 he was French ambassador in London being recalled to take 
command of the army of observation on the Rhine In the same 
year he became grand chancellor of the Legion of Honour In 

1860 he was appointed governor general of Algeria and he died 
there on May 22 1864 

See Marbaud Le Marechal Piltsszer (1863) Castille Portraits 
histonques 2nd series (1859) 

PELL, JOHN (1610-1685) Enghsh mathematician was 
born on March i 1610 at Southwick m Sussex where his father 
was minister He was educated at Steynmg and entered Trimty 
College Cambrid e at the age of thirteen Pell was professor of 
mathematics at Amsterdam (1643-46) and at Breda (1646-52) 
He was Cromwells agent m Switzerland for some years After 
the Restoration he took orders and held a hvmg in Essex He 
studied mainly algebra and Diophantine analysis He introduced 
the sign — into England and the indeterminate equation 
ax^+x=y^ bears his name althou^^h his connection with it con 
sists simply of the publication of solutions of it in his edition of 
Brounkers Translation of Rhontus s Algebra (1668) He died 
on Dec i 1685 in London m great poverty 

PELLA, the capital of ancient Macedonia about 32 m NW 
of Salonika at the village Neochori (Turkish Yem kem) The 
seat of government was transferred hither from Edessa by Phihp 
II and his son Alexander was born here Under Hadrian it was 
still of some importance Scanty remains are visible and neigh 
bounng springs are known as the baths of Pel 

PELLAGRA, the name given to a chronic disease of com 
paratively modern recognition For some time it was supposed to 
be practically confined to the peasantry in parts of Italy (partic 
ularly Lombardy) France the Asturias Rumania and Corfu But 
it has been identified m various outlying parts of the British Em 
pire (Barbadoes India) and in both Lower and Upper Egypt 
also among the Zulus and Basutos In the United States sporadic 
cases had been observed up to 1906 but since then numerous 
cases have been reported Probably the disease is even more 
widely spread through the world The indications usually begin in 
spring decline towards autumn and recur with increasing intensity 
and permanence in the spring seasons following A peasant who is 
acquiring the malady feels unfit for work suffers from headaches 
giddiness singing m the ears a burmng of the skm especially in 
the hands and feet and diarrhoea An erysipelatoid rash appears 
on the skin the red or livid spots being tense and pamful especially 
where directly exposed to the sun About July or August of the 
first season these symptoms disappear the spots On the skm re 
maimng rough and dry The spring attack of the year following 
wl^ probably be more severe and more hkely to leave traces 
behind it with each successive year the patient becomes more like 
a mummy, his skm shrivelled and^allow or even black at certain 
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spots Ills angles protruding muscles wasted movements slow and 
languid and sensibility dimimshed 

Meanwhile there are more special symptoms relating to the 
nervous system including drooping of the eyelid dilatation of the 
pupil and other disorders of vision together with symptoms re 
lating to the digestive system such as a red and dry tongue a 
burning feeling m the mouth pain on swallowing and diarrhoea 
Ultimately there is profound disorganization of the nervous system 
with melancholy imbecility and a curious mummihed condition 
of bod> \fter death a general tissue degeneration is observed 
The condition is believed to be diabetic in on m possibly due 
to vitamin deficiency It has been produced experimentally by 
withholding fresh meat eggs and milk from the diet and has 
been observed to occur secondarily in disease of the stomach 
interfering with nutrition Consequent on these experiences minor 
forms of the disease hav e been recognized and it may well be that 
in these forms the disease is more common than was supposed 

See G D Head Arch Int Med 19 4 34 93 W L Bender 
Jn \mer Med Assn 1925 84 1250 

PELLICANUS CONRAD (14/8-1556) German humanist 
whose original name was Kursner was born at Ruffach Alsace on 
Jan 8 1478 He studied at Heidelberg and at Tubingen where he 
became a favourite pupil of the "uardian of the Minorite convent 
there Paulus Scriptons and began the study of Hebrew He had 
no teacher and no grammar but Paulus Scriptons brought him 
a huge codex of the prophets borne on his own shoulders all the 
way from Mainz He learned the letters from the transcription of 
a few verses in the Star of the Messiah of Petrus Niger and with 
a subsequent hint or two from Reuchlin who also lent him the 
grammar of Moses Kimhi made his way through the Bible for 
himself with the help of Jerome s Latin In 1501 he composed the 
first Hebrew grammar in the European tongue It was printed m 
1500 and afterwards included in Reysch s Margarita philosophtca 
The chief fruit of his Hebrew studies is the vast commentary on 
the Bible (Zurich 7 vols 1532-39) 

Peilicanus was ordained priest m 1501 and continued to serve 
his order at Ruffach Pforzheim and Basel till 1526 At Basel 
he did much laborious work for Froben s editions He abandoned 
his habit on receiving through Zwingli a call to Zunch as pro 
lessor of Greek and Hebrew He died on Apnl 6 1556 

Pelhcanus s Latin autobiography (Ckromcon C F R ed Riggenbach 
1 87 7) IS one of the most interesting documents of the period See also 
Emil Silberstem Conrad Pelhcanus ein Beitrag zur Geschichte des 
Studtums der hebr Sprache (1900) 

PELLICO5 SILVIO (1788-1854) Italian dramatist was 
born at Saiuzzo Piedmont on June 24 17S8 At the age of ten 
he composed a tragedy under the inspiration of Caesarotti s trans 
iation of Ossian His tragedy Francesca da Rtmtm was brought 
out with success by Carlotta Marchionm at Milan m 1818 (Eng 
trs 1915) The representation of his next tragedy Eufemto da 
Messina was forbidden PeUico attempted to weaken the hold 
of the Austrian despotism by indirect educational means He 
acted as secretary to the powerful hterary executive which gath 
ered about Counts Porro and Confalomen the management of 
the Concihatore which appeared m i8i8-ig as the organ of the 
association resting largely upon him In 1820 Pelhco was arrested 
on the charge of carbonarism and after his removal to the Piombi 
at Venice m 1821 he composed several Cantiche and the tragedies 
Ester dEngaddt (Eng trs iS^b) and Iginia d Asti The sentence 
of death pronoimced on him in Feb 1822 was commuted to M 
teen years car cere dwo and in the following Apnl he was placed 
m the Spielberg at Brunn Here he composed the tragedy Leomero 
da Dertona for the preservation of which he was compelled to 
rely on his memory After his release m 1830 Ester was played 
at Turin in 1831 but immediately suppressed In 1832 appeared 
his Tre nuovi tragedie and the famous Le Mie prigiom (Eng 
trs 1915) an account of his sufferings m prison In 1834 the 
Marchesa di Barolo the reformer of the Turin prisons bestowed 
on him a yearly pension of 1200 francs and in 183S gaye him a 
home in her palace His tragedy Tommaso Moro appeared in 1833 
and his Opere^m 1837 He died on Jan 31 1854 The simple 
and 5aive egotism of Le MteJ^giom esUbhshe4 his fame 
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See Pieio Maroncelli iddt tom alle mte pngtont (1834) G Bnano 
Della Vita e delle Opere di S Pelhco (1S54) P Giuna 5 Pelhco e tl 
suo tempo (1854) ^iid \ Gustarelli La Vita Le Mte Pngiom e dt 
Pelhco Saggio Biografico cnttco (Florence 1917) 

PELLISSON, PAUL (1624-1693) French author was born 
at Beziers on Oct 30 1624 In 1653 he published a Relation 
contenant I histoire de I academte frangaise He was rewarded by a 
promise of the next vacant place and by permission to attend their 
meetings In 1657 Pellisson became secretary to the minister of 
finance Nicolas Fouquet and when in 1661 the immster was 
arrested his secretary was imprisoned in the Bastille Pellisson 
stood by Fouquet in whose defence he issued in 1661 Dtscours 
au rot par tin de ses fideles su^ets sur le prochs de M de Fouquet 
and Seconds defense de M Fouquet Pellisson was released in 
1666 He became historiographer to the king and wrote a frag 
mentarv Histoire de Louis XIV covering the years 1660 to 1670 
In 16 /o he was converted to Catholicism and obtained rich 
ecclesiastical preferment He died on Feb 7 1693 He was very 
intimate with Mile de Scudery m whose novels he figures as 
Henmmus and Acante 

See Samte Beuve Causenes du lund vol xiv and F L Marcon 
Mude sur la vie et les oeuvres de Pellisson (1859) 

PELLITORY5 a small hairy perennial herb which grows on 
old walls hedgebanks and similar localities in the British Isles 
and is known botamcally as Panetana officinalis It has a short 
woody rootstock from which spring erect or spreading stems i to 
ft long bearing slender leafy branches and axillary clusters of 
smah green flowers It belongs to the nettle family {Urticaceae) 
and is nearly allied to the nettle Urtica but its hairs do not sting 
A similar species P pennsyhamca is widely distributed m North 
America 

PELLOUX^ LUIGI (1839-1924) Itahan general and politi 
Clan was born on March i 1839 at Laroche (Haute Savoie) of 
Itahan parents Entering the army as heutenant of artillery m 
1857 he fought at Custozza (1866) and at the siege of Rome 
(18 /o) He was minister of war in the Rudim and Giolitti cabi 
nets of 1891-1893 and m the Rudini cabinet of 1896 and was ap 
pointed senator In May 1897 he secured the adoption of the 
Army Reform Bill fixing Italian military expenditure at a maxi 
mum of £g 560 000 a year but m December of that year he was 
defeated m the Chamber on the question of the promotion of 
officers Resigning office he was m May 1898 sent as royal com 
missioner to Ban where without recourse to martial law he 
restored public order General Pelioux succeeded Rudmi as prime 
mimster in 1896 resigned in 1899 but again took office to repress 
the revolutionary elements m southern Italy His new cabinet was 
mihtary and conservative and Pelioux was forced to resign office 
after the general election in June In 1901 he was appointed to 
the command of the Turin army He died on Oct 26 1924 
PELOPIDAS (d 364 B c ) Theban statesman and general 
In 385 B c he served m a Theban contingent sent to the support 
of the Spartans at Mantmeia where he was saved when danger 
ously wounded by Epamemondas (qv) Upon the seizure of the 
Theban citadel by the Spartans (383 or 382) he fled to Athens 
and took the lead in a conspiracy to liberate Thebes In 379 his 
party surprised and killed their chief political opponents and 
roused the people against the Spartan garrison which surrendered 
to an army gathered by Pelopidas In this and subsequent years he 
was elected boeotarch and about 375 he routed a much larger 
Spartan force at Tegyra (near Orchomenus) This victory he 
owed mainly to the v^our of the Sacred Band a picked body of 
300 infantry At the battle of Leuctra {371) he contributed 
greatly to the success of Epamemondas s new tactics by the 
rapidity with which he made the Sacred Band close with the 
Spartans In 370 he accompamed his fnend Epamemondas as 
boeotarch into Peloponnesus On their return both generals were 
unsuccessfully accused of having retamed their command beyond 
the legal term In 369 in response to a petition of the Thessa 
lians Pelopidas was sent with an army against Alexander tyrant 
of Pherae After dnvmg Alexander out he passed into Macedonia 
and arbitrated between two claimants to the throne In order to 
secure the influence of Thebes he brou^t home hostages mciud 
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th kings brother afterwards Philip II the conqueror of 
Greece Next year Pelopidas was again called upon to interfere 
m Macedonia but bein- deserted by his mercenaries was com 
pelled to make an agreement with Ptolemaeus of Alorus On his 
return through Thessaly he was seized by Alexander of Pherae 
and two expeditions from Thebes were needed to secure his release 
In 67 Pelopidas went on an embassy to the Persian king and 
induced him to piescnbe a settlement of Greece according to the 
wishes of the Thebans In 364 he received pother appeal from 
the Thessahan towns against Alexander of Pherae Though an 
echpse of the sun prevented his bnnging with him more than a 
handful of troops he overthrew the tyrant s far superior force on 
the ridge of Cynoscephalae but wishin to slay Alexander w th his 
own hand he was cut down by the tyrant s 

Plutarch and Nepos Pelopidas Diodorus xv 62-81 Xenophon 
Edlemca vii i See also Thebes 

PELOPONNESIAN WAR, THE, was the great war 
waged towards the end of th 5^^ century b c by Sparta and the 
other members of the Peloponnesian Confederacy '^^on Athens 
and the Athenian empire The cities of the Boeotian Confederacy 
under Theban leadership were Sparta s allies from the first 
Syracuse and other Sicilian cities gave active help the last 
part of the war Argos her hands tied by a treaty with Sparta 
remained neutral during the first ten years but as a democracy 
was benevolently inclined towards Athens Persia at first h^d 
aloof waiting her opportunity to reassert her dominion over the 
Greek cities of the Asiatic seaboard which Athens had liberated 
and added to her own empire Athens indubitably ^Popular 
with many members of her empire found small sympathy beyond 
its bmits Her maritime supremacy however held the malcontents 
firmly m check As the war progressed the whole Greek world 
became divided practically into two hostile groups and both 
sides resented neutrality bitterly as the cruel fate of in 

416 B c showed The war began on April 4 43^: b c by a Theban 
attempt to surprise Plataea Athens ally and outpost on the 
northern base of Cithaeron It ended on April 25 4^4 b c when 
Athens capitulated Thus it lasted 27 years and Thucydides 
writing Its history after its close definitely regards it as a single 
war though a peace concluded between Athens and Sparta on 
April II 4 I BC lasted technically some se\en years During 
these years there was heavy fighting in the Peloponnese in which 
Spartan and Athenian troops were en^^aged on opposite sides and 
Thucydides view is so far justified The war divides into three 
main sections (i) The First or Archidamian War 4^-421 
BC (2) The Sicilian War 421-413 bc (3) The Later or 

Ionian or Decelean War 4I2--404 BC 


CAUSE OF THE WAR 

The true cause of the war was Spaita s fear of the growth of 
the power of Athens This is Thucydides own final judgment 
The whole history of the nse and power of the Atheman empire in 
the 50 precedmg years justifies this view though the immediate 
occasions of the war concerned Connth Sparta s thief ally 
rather than Sparta Since the peace of 445 b c Pencles had con 
sohdated Athenian resources made Athens navy incomparable 
concluded m 433 b c a defensive alhance with the strong na’^ 
power Corcyra (Cormths most bitter 
alhanceS with Rhegium and Leontim in the West The vety 
food supply of the Peloponnese from Sicily was endangered In 
the Aegean Athens could always enforce a monopoly of sea 
borne trade To this exttot the Peloponnesian War was a Trade 
War, and on this ground chiefly Cormth appealed to Spa,rta to 
take up arms The appeal was backed by Me^ra wellmgh 
rtiined by Pericles economic boycott (he hopmg thereby to com 
pel her onee more to jom Athens) and by Ae^na, reluctant mem 
bar of the Athenian empire heavily taxed ahd ^immg as ® 
Mablished by treaty that Home Rifle which Athens refused her 
Spt m m Sparta herself been eager for 

She was but waatuig fbs o^jortunity Whiii came whto 
^ Was tethporaisly ebihitrassM by the revolt of h^Ubjhrt 
Pbridtea 4 m the 



constant drain upon Atbeman military and naval resources 
Sparta seized the chance Confident of speedy victory she re 
fused the offer of arbitration upon all disputed questions made 
her by Pericies though the peace of 445 b c bound her to accept 
it The ultimatum despatched to Athens was tantamount to the 
destruction of the prestige if not of the actual existence of the 
Athenian empire At Pericles urging the Athenian people stood 
firm and Sparta declared war She had a bad conscience but a 
good war cry liberation of the Hellenes from Atheman despotism 

THE FIRST YEARS 431-427 BC 
In a war between the chief mihtary and the chief naval power 
in Greece a decisive issue was unhkely to come speedily Sparta 
relied on the old traditional strategy of Greek warfare She hoped 
by invading Attica and devastating the crops to induce such war 
weariness in the Athenians as to make them sue for peace un 
less they could be provoked first to fight the one pitched battle 
which must end the war In the numbers as m the discipline 
and efficiency of the troops Athens was markedly inferior to the 
Peloponnesian Boeotian levy The flaw in this strategy was that 
Athens unhke other Greek cities could not be starved into sub 
mission For her food supply she was independent of the prod 
uce of Attic soil The old king of Sparta Archidamus reahzed 
this and warned his folk that the war would be bequeathed to 
their children But the Spaitans were confident of speedy victory 
Upon this confidence Pencles based his own strategy He was 
fighting for the status quo ante hellim for the survival not for 
the aggrandisement of the empire To the enemy s Strategy of 
Annihilation he opposed his own Strategy of Exhaustion which 
should give the foe no opportunity of any success in battle Upon 
mvasion by the enemy the country folk took refuge within the 
walls of the hnked fortress Athens Peiraeus So Athens became 
an island impregnable to attack The great fleet should secure 
the empire against disaffection within and attack without and 
offensively was to raid the Peloponnesian coast Meanwhile every 
spring and autumn the Atheman land army should waste the 
Megand when the Peloponnesians were busy with their own 
crops at home and compel Megara to renew her former alhance 
with Athens All access from the Peloponnese by land into Attica 
would then be denied the enemy and the dangerous Boeotian 
army on the north invaluable alhes to a Spartan force in Attica 
would not dare cross the Cithaeron Fames range unsupported 
So the baffled enemy should offer acceptable terms of peace 
This Periclean strategy also had elements of grave weakness 
quickly revealed mainly psychological The Athenian temper 
proved unequal to the strain The Spartans though disappointed 
of their hopes stuck doggedly to the war Then chance struck 
Athens a heavy blow In June 430 bc plague imported by 
merchant vessels from Egypt or Libya seized on the city and the 
crowding of the refugees within the walls in the glaring summer 
heat spread the infection horribly No adequate provision of 
housing or sanitation had been made Reinforcements sent to the 
army blockading Potidaea earned the pestilence on the troop 
i ships and here too the mortality was great No other Greek city 
of any importance suffered The devastation of the fields and 
the ravages of the plague overcame Athens will to endure de 
I spite all Pericles noble oratory There were as yet no coifipensa 
tory successes Megara though starving refused to submit The 
naval raids round Peloponnese one conducted on a great scale 
by Pericles himself were futile pinpricks Sparta cared nothing for 
them It was Athens which first became exhausted thanks to 
the Periclean strategy Even her great financial superiority at the 
beginning of the war began rapidly to vanish Pericles in fact 
m framing his strategy had been too fearful of the ^ casfialty 
hst always a matter of grave penl to any statesman m a Greek 
democracy And himself an admiral of repute he had been 
curiously bhnd to the opportumties afforded an army even ad^ 
mittedly inferior by co operation with a powerful fleet to Ittfass 
- and distract the enemy A strong expeditionary force baSea l)h 
. %theta which should have been sensed at Ot(ie (acfpaHy the 
' wais^ taken first--and iiadlefealy~m Jnne 4^ h irotfld 
1 at least hJive kcpt^Peldponnesiati artofe ont of Att|d 4nd bmi 
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encouraged Athenian hopes Pencles flung a^ay the strategical 
chance of ered him m the proper use of naval predominance 
As early as August 4^0 B c Athens sent a peace embassy to 
Spaita It was fruitless and the war continued In the following 
wmter Potidaea capitulated and next year two remarkable naval 
victories at Chalcis and Naupactus at the mouth of the Cormthian 
Gulf won by Phormio the Nelson of Athens further cheered the 
Athenians In September 429 b c Pericles died and when m the 
June following Mit^Iene chief city of Lesbos revolted the very 
truth of the dead statesman s mam contention that Athens man 
time empire was unassailable seemed questionable It was how 
ever soon triumphantly \ indicated The Spartan admiral Alcidas 
sent a >ear later to redeem a promise of help to the rebels was a 
coward and fled back home after a hurried raid on Ionia at a 
mere ghmpse of two Athenian warships Mitylene surrendered 
at discre ion in July 427 bc The city was cruelly pumshed 
though more mercy was shown than pleased an Athenian poll 
tician then coming into prominence Cleon the tanner beta 
notre of the pla3rwnght Aristophanes In August 427 bc Plataea 
at last surrendered when its tiny garrison was on the brink of 
perishing of hunger At the insistence of their Theban enemies 
the Plataeans were slaughtered in cold blood and their city was 
utterly destroyed Corcyra was finally secured for Athens by its 
democratic faction amid scenes of unspeakable barbarity con 
summated m 426 bc by a ferocious massacre But the whole 
war languished and drew near to stalemate 

ATHENS SECOND STRATEGY 426-421 B C 
At last in 426 B c Athens bestirred herself under direction 
of Cleon and of Demosthenes the latter her best tactician m the 
war The new leaders though always hampered by the wealthy 
and influential Nicias trusted chief and representati\e of the 
bourgeoisie imtiated a strategy of offence far more vigorous than 
the Periclean Sicily Boeotia the Peloponnese itself were all to 
be spheres of Athenian activity To meet the cost Cleon in 425 
BC largely increased the tribute imposed on all members of the 
empire in many cases up to or even beyond 50% In June 426 
BC Demosthenes with a handful of Athenian troops proceeded 
to Acarnama ostensibly to consolidate Athenian influence m the 
district at the expense of Ambracia Sparta s chief ally there 
His real hopes were centred upon an invasion of Boeotia by way 
of Phocis m CO operation with the mam Atheman army which 
under Nicias was to invade by way of Tanagra on the south east 
and threaten Thebes directly The plan was a dismal failure 
Demosthenes with his large army of local levies without any real 
stif enmg by Atheman hophtes was trapped in the heart of the 
forests of Aetoha at Aegitium at the very outset of his enterprise 
and hxs whole force was cut to pieces by the natives He himself 
barely escaped with his life to the Atheman base at Naupactus 
whence he did not dare to return to Athens to become the scape 
goat of the peoples indignation Nicias won an insignificant 
victory at Tanagra and then withdrew Sparta entered on vigor 
ms reprisals A large army under Eurylochus marched from 
Delphi threatened Naupactus (which Demosthenes secured just 
in time) and laid siege eventually to Amphilochian Argos Athens 
ahy on the Ambraciot gulf Then Demosthenes redeemed his 
reputation Two brilliant victories those of Olpae and Idomene 
won by tactical devices novel in the humdrum warfare of the 
time finally destroyed all Peloponnesian and Ambraciot influence 
in the entire district and shattered Spartan honour Though 
Acamanians and Ambraciots henceforward observed the war 
from a distance the way was henceforth clear for Atheman ships 
to Sialy and Demosthenes returned m tnumpb to Athens 
Next year 425 b c Athens thanks to Demosthenes and Qeon, 
achieved the crowning mercy^ of Sphacterm A fleet en route 
for Sicily put m to Navarmo bay and Demosthenes built and 
himself garrisoned a rude fort here on Pylos prmnontory The 
angry Sjartans came down upon him by land and sea He beat 
off the assault on the fort and the Athenian fltet retumn^ on 
Ms summons from its slow voyage to the north pwied iip the 
Sparta navy^n the bay and cut off a Spartan force on 
the island of Sphactena all hcfie «f rescue A 
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armistice secured to Athens the peaceful surrender of the hostile 
fleet which she refused to return when negotiations were broken 
off So Sparta for a dozen years ceased to ha\ e a fleet in being 
The blockade of the island was protracted and the approach of 
winter seemed iikei> to secure the escape of the garrison Cleon 
appomted general upon Nicias pusillanimous even malignant 
esignation brought Demosthenes needful reinforcements and 
the latter landing at last in overwhelming numbers on Sphactena 
overcame the Spartans heroic resistance and brought the remnant 
of survivors 92 in all alive as prisoners to Athens The moral 
effect of their surrender was prodigious throughout the Greek 
world Not until the victory of Mantmea seven years later did 
Sparta wipe out the disgrace Strategically the effect was to safe 
guard Attica from ail invasion so long as Spartan prisoners were 
m Athens dungeons Sparta now m her turn sued for peace 
which Cleon refused 

Then came the black year 424 b c AH the Athenians main 
offensive schemes miscarried In the spring a congress held at 
Gela persuaded by the Syracusan statesman Hermocrates de 
cided to adopt the Monroe doctrine of Sicily for the Sicilians 
and the Athenian admirals had no choice but to return home 
where they were heavily punished for a quite unavoidable failure 
In the summer the renewed plan of a converging attack on 
Boeotia this time from three sides resulted in November m a 
crushing defeat of the mam Atheman army at Delium inflicted 
by the resolution and tactical abihty of the Theban Pagondas 
His device of a deepened wing and his skilful use of cavalry for 
shock tactics anticipated the coming renown of the Theban army 
under Epaminondas Meanwhile an attempt to captuie Megara 
by treachery had been frustrated when on the very point of 
success by the sudden dash to the citys lescue by Sparta s 
greatest soldier Brasidas and only Megara s port Nisaea remained 
in Atheman hands Then Brasidas completed the discomfiture of 
the Atheman Second Offensive Marching at top speed through 
Boeotia and Thessaly he appeared in the early winter in Chalcidice 
the Achilles heel of the Athenian empire offering hberty and 
piotection to cities revolting against the tyrant Athens Am 
phipohs quickly surrendered herself and the historian Thucyd 
ides then in naval command m the north Aegean arrived xn 
: hot haste from Thasos only in time to save Eion at the Strymon s 
mouth Cleon s vengeance pumshed hmx unjustly with 20 years 
exile Athens sought to check Brasidas tnumphant pi ogress by 
concluding a truce the Truce of Laches ’ in April 423 b c with 
Sparta whose only anxiety was to recover the prisoners of 
Sphactena Brasidas paid no heed taking Scione and Mende 
defiantly The mdignant Athenians hurried remforcements to 
what was now the only scene of active war Nicms recovered 
Mende this year and m 4 2 b c Cleon hoped to end the matter 
To carelessness in a reconnaissance outside Ampinpohs he added 
cowardice Brasidas sallied from the city routed the enemy and 
Cleon himself was slam But the Spartan hke Wolfe fell in the 
moment of victory So the two great advocates of bitter war 
unexpectedly perished and Nicias was able on Apml ii 
421 B c to conclude with Sparta that peace called after his own 
name which he hoped would end the Peloponnesian War for 
all tune 

PEACE AND WAR 421-417 BC 

There followed a period of uneasy peace between the Greek 
cities of alhances projected spoilt effected of recriminations 
and of diplomatic fimsse much of it wasted all of it suspicious 
Corinth and Boeotia refused stoutly to be parties to the Peace of 
Nicias Neither Sparta nor Athens fulfilled its conditions tbou^ 
the latter did surrender her $partan prisoners m good faith But 
she retained Pylos and Nisaea when Spa,rta professed her in 
abihty to render up AmiAapohs when in July 420 n c ^ a 
new Quadruple Altoce of Athens Argos Mantmea and 
confronted a Spartan Boeotian Alfiance the already moribund 
peace was doomed This new drao^cratic League was the work of 
one man at Athens Nicias pohticaJ rival Atobiades lake Dis 
raeh entering on a public career about thp age of 30^ hke him a 
, man of bnlhaut m 4 uuboupdtd am^itmn he too m 
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curred the undying distrust even hatred of the respectable 
majority of his fellow citizens Though henceforward to the end 
of the war Alcibiades personality dominates Athenian life and 
politics his unquestioned oratorical and military abilities could 
not surmount finally this handicap and the party animosity which 
he provoked was the final cause of Athens downfall This is 
Thucydides own certain judgment 

Athens Third Offensive Strategy was m idea her best 
Thanks to her new Peloponnesian allies she now threatened Sparta 
at home and made her rnal stake her very existence upon the 
fortunes of a single fight Then to her salvation Sparta dis 
covered in her Kin^^ Agis the second of her great soldiers one 
remarkable alike for strategical and for tactical ability Taking 
the initiative Agis assembled a powerful army at Phlius by a 
masterly piece of night marching and descended from the north 
upon Argos His Boeotian contingent failed him at the critical 
moment and forced to extricate the remainder from peril as 
best he could he concluded a much misunderstood treaty with 
the enemy A few months later Argos at Alcibiades insistence 
denounced the treaty and the allies though including only a 
miserably inadequate Athenian contingent and weakened further 
by the selfish absence of the Eleans threatened Tegea Agis 
hastened to the rescue and the resulting battle of Mantmea in 
August 418 BC was so striking a Spartan victory that by this 
the greatest land battle of the war Sparta redeemed her lost 
reputation Argos henceforward ceased to count That the Third 
Athenian Strategy was so disastrous a failure was largely due 
to the blind folly of Alcibiades political enemies through whom 
he himself was not elected general m this the decisive year of 
its trial 

THE EXPEDITION AGAINST SYRACUSE 416-413 BC 

One hope only of bold offence now remained for Athens In 
416 BC on an appeal for help made by Egesta Alcibiades ad 
vocated \igorous intervention again in Sicily To conquer Syra 
cuse subdue the whole island crush Carthage and then return 
with tnumphant prestige and added forces to fimsh the war at 
home was a strategy which might seem to promise a great even if 
a temporary success and did in fact come within an ace of sue 
ceeding at Syracuse itself The expedition to Sicily was no error 
of judgment and the glamour of the west which cast its spell 
over the vigorous youth of Athens was no false gleam In vain 
Nicias urged the dreaiy alternative of continued operations in 
Chalcidice Expedition after expedition had been sent there in 
419-417 B c and all had been dolefully futile Only in the west 
could Athens win the war The expedition was voted with en 
thusiasm On May 22 415 bc the Hermae busts m Athens 
streets were mysteriously mutilated Despite the omen the great 
armada sailed in June under three generals of equal authority 
Alcibiades the author Nicias the resolute opponent of the plan 
and Lamachus a straightforward soldier Hardly had it reached 
western waters when Alcibiades was recalled to stand his trial 
at Athens for sacrilege He had in vam demanded a trial before 
he sailed In his absence his enemies played upon the religious 
credulity of the pious and upon the general dread of oligarchic 
plots Alcibiades own adherents were with him on shipboard At 
Athens a death sentence awaited him He eluded his escort and 
fled furious to Sparta 

Some progress at first was made in Sicily A prehmmary land 
ing at Dascon m Syracuse Great Harbour in November 415 b c 
resulted m a useless Athenian victory But in April 414 b c the 
whole fleet and army moved from Catana on S>racuse and the 
Athenians began to encompass the city with a wall on the land 
ward side while the fleet blocked the harbour approaches But 
presently everything went wrong Lamachus was killed the fleet 
was heavily defeated supphes ran short a Spartan commander 
in Ohief Gyhppus sent at Alcibiades prompting arrived to stif 
fen the Syracusan defence and the circumvaliation was stopped 
by a cross wall In response to Nicias pitiful despatches Athens 
seht out Demosthenes with a second armada of 73 vessels On 
Ins atoVal^ m July 413 » c he led an attack by night on the cross 
^1 It was rmn^sly defeated Nicias still dallied and refused 


Demosthenes ur«^ent entreaty to leave Syracuse At last he had 
consented after criminal delay when on August 27 an eclipse 
of the moon worked on the men s superstitious fears and Nicias 
bowed to the soothsayers mandate to remain The Syracusans 
under Hermo crates and Gyhppus seized the unexpected chance 
The Athenian fleet was penned up m the Great Harbour by a 
boom across its mouth and in a final desperate enga ement was 
heavily worsted The Athenians abandoning the ships struck 
inland for the hills then their road here blocked by the enemy 
turned south again m two divisions The rear under Demosthenes 
was surrounded on Sept 14 in the oii\ e yard of Polyzelus and 
surrendeied The van under Nicias stru^^gled on for two more 
days until cut off on the banks of the river Assinarus the sur 
vivors of a bloody massacie surrendered also The two captured 
generals were put to death against Hermocrates pleading in 
cold blood Many prisoners perished m the horrors of the quarries 
at Syracuse Scarcely a man returned to Athens The great 
armada was annihilated Thucydides story of this disaster re 
mains the masterpiece of Greek historical writing In its stark 
simphcity sombre majesty and tragic intensity his narrative 
has never been surpassed 

ATHENS RECOVERY 412-408 BC 

The whole Greek world now expected Athens immediate down 
fail Sparta who had resumed war officially m August 414 b c 
had the disposal of a fleet of equal or superior strength with 
naval reinforcements added from the west Athens own best 
manners were dead Her treasury was practically empty In 
March 413 b c King Agis at Alcibiades su gestion had occupied 
Decelea and kept her m a state of semi blockade and o 000 of 
her slaves deserted to the king The cities of her empire fell 
away from her in a senes of revolts in 4 12-4 it bc Persia now 
for the first time intervened actively m the war and ^)parta 
seemed able to count on the support of Tissaphernes satrap of 
Sardis Finally there was a successful conspiracy in Athens her 
seif against the utterly discredited democracy and the oligarchic 
extremists Antiphon Peisander and Phrynichus seizing the power 
in June 411 bc opened secret and treasonable negotiations with 
the enemy Two men saved Athens in this extremity At home the 
Moderate leader Theramenes frustrated and crushed the ex 
tremists and established the Constitution of the Five Thousand 
which guarded the city and maintained the struggle Alcibiades 
meanwhile had fled from Sparta to Sardis and by his charm so 
prevailed upon Tissaphernes that the satraps aid to Sparta 111 
gold was niggardly and in ships was nil The Athenian navy 
strongly democratic in sympathy recahed Alcibiades to command 
at Samos its base and at Theramenes urging the people in the 
city confirmed the election Athens once more had a powerful 
fleet m being but it was her last and could not with safety be 
divided however strenuously reinforced The last stages of the 
war are purely naval 

Presently operations shifted to the Hellespont where a victory 
won by the Athenian commanders Thrasybulus and Thrasylus 
over the Spartan Mindarus at Cynossema m Sept 411 b c if far 
from decisive at least restored Athenian confidence though all 
hopes of Persian support had by this time been proved fallacious 
At this point Thucydides narrative breaks off short and Xeno 
phon an mfenor and dull though an honest and trustworthy 
wnter takes up the tale But m March 410 bc Alcibiades and 
his colleagues won so crushing a victory over the hostile navy and 
Its supporting Persian army on land at Cyzicus m the Sea of 
Marmora that the Athemans were once again indisputable mas 
ters of the sea and Sparta actually suggested peace The newly 
restored democracy under the demagogue Cleophons guidance 
let shp the opportunity Next year Alcibiades recaptured rebel 
Byzantium cleared the Bosporus secured Athens corn supply 
and so on June 16 408 b c was able to make a triumphal entry 
into Athens after seven years absence He received a rapturous 
welcome though there were many who cherished bitter ill will 
against him secretly was appointed general with autocratic 
powers and so left to rejoin the fleet now* once a^ain at S^mos 
He never saw his city again 
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ATHENS DOWNFALL 407-404 B C 

Sparta at last discovered a great admiral in Lysander Coming 
to his naval base at Ephesus m the autumn of 408 b c he built 
up a large well equipped fleet assisted by the new satrap Prince 
Cyrus second son of the Persian king who co operated enthusias 
ticaliy with the Spartan placing Persia s illimitable resources and 
his own private purse at the latter s command Persian vacillation 
thus ended the only flaw in Sparta s naval organization was the 
rule forbidding the same min to hold the admiral s office in two 
consecutive years In 40/ b c Lysander resisted steadily all Alci 
blades efforts to entice him out to battle Then that weakness 
shortao-e of supplies which hampered all Athenian operations in 
the Ionian War compelled Alcibiades to divide his fleet He 
himself sailed north to plunder enemy coast towns leaving m 
observation at Notium a squadron under one Antiochus a good 
seaman and an old friend from boyhood with strict orders not 
to offer battle During his superior s absence at hostile Cyme 
Antiochus challenged Lysander insultingly to combat The latter 
sallied out of harbour and routed him Alcibiades returned and 
renewed the blockade of the foe but the mischief was done 
His personal enemies at Athens persuaded the people to dismiss 
him from his command He withdrew quietly to a castle on the 
Hellespont and a new board of generals next year replaced him 

Lysander too was superseded by Callicratidas a brave and 
energetic officer The latter overcoming all hindrances placed m 
his way by Lysander and Cyrus blockaded the Athenian Conon 
in Mitvlene harbour A large Athenian fleet raised with desperate 
energy sailed from Peiraeus to this general s succour At the re 
suiting battle of Argmusae in August 406 b c the fleets engaged 
were the largest hitherto seen on both sides m the war but the 
tactics were nearly as clumsy as m the days before Phornuo 
Callicratidas was defeated heavily and he himself was drowned 
Again Sparta offered peace Again Cleophon in drunken madness 
secured its rejection The \ ery victory was marred by a failure 
due m part only to heavy weather to rescue many hundred drown 
ing Athenian sailors from sinking or waterlogged ships The 
generals were recalled to Athens Six who obeyed were put on 
trial and illegally condemned en bloc were executed Theramenes 
whom they had tried to make their scapegoat being largely re 
sponsible for their doom By their removal he may have hoped 
to achieve Alcibiades recall even at the eleventh hour In this 
he failed The new generals of 405 b c were with one exception 
Alcibiades pohtical opponents 

These proceeding to loma moved the entire fleet up to the 
open roadstead of Aegospotami in the Hellespont Lysander lay 
opposite in security at Abydos In vam Alcibiades rode down to 
warn his compatnots of their perilous position Insults rewarded 
this the last of his many efforts to save his city By a clever 
mse de guerre Lysander m Sept 400 b c captured the whole of 
the opposing fleet without a blow and in one single hour brought 
the longest of wars to an end Only Conon and some 20 
Atheman ships escaped So Athens lost her fleet and with it 
the war thanks to incompetence and political partisanship com 
bmed With slow deliberation Lysander sailed upon the city and 
blockaded Peiraeus King Pausanias lay with his army outside 
the wails After six terrible months of slow starvation Theramenes 
secured terms from Sparta tolerable compared with the utter 
destruction of the city demanded by Corinth and Thebes On 
April 25 404 BC Athens capitulated and the Spartans marched 
m Her long walls were pulled down to the merry sound of 
flutes Her empire was dissolved Samos alone defiant was 
taken The oligarchy of the Thirty Tyrants was established at 
Athens and Critias its chief presently secured the judicial 
murder of Theramenes m the city and the assassination of Alci 
blades at Phrygian Melissa Liberty returned to Hellas The 
Peloponnesian War was ended 

With the war the greatest if not the happiest days of Athens 
history are ended Her political pre eminence passes away In 
terest centres rather on Thebes and Macedon in the 4th on 
Achaea and Sparta m the 3rd century Hence it is that the Felp 
ponnesian W^ enjoys such importance in world history Apart 
from this it IS the gemus of Chucydides which has raised to the 
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rank of a world epic almost of a world tragedy a struggle which 
has seemed to some little better than a petty quarrel 01 ancient 
da>s 
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PELOPONNESUS ( Island of Pelops ) the ancient (and 
modern Greek official) name for the part of Greece south of the 
Isthmus of Corinth In mediaeval times it was called the Morea 
from its resemblance to a mulberry leaf in shape 

PELOPS, m Greek legend the grandson of Zeus son of 
Tantalus and Dione and brother of Niobe His father s home was 
on Mt Sipylus in Asia Minor Tantalus one day served up to the 
gods his own son Pelops boiled and cut m pieces The gods 
detected the crime and none of them would touch the food except 
Demeter who distracted by the loss of her daughter Persephone 
ate of the shoulder The gods restored Pelops to hfe and the 
shoulder consumed by Demeter was replaced by one of ivory 
Poseidon earned Pelops off to Olympus where he dwelt with 
the gods till from his father s sms he was cast out from heaven 
Then taking much wealth with him he went to Pisa in Elis and 
won Hippodameia by the treachery of Myrtilus (c/ Oenomaus) 
When Myrtilus claimed his promised reward Pelops fliung him 
into the sea near Geraestus in Euboea and from his dying curse 
spranc^ the woes of the house of Pelops Among the sons of Pelops 
by Hippodameia were Atreus Thyestes and Chrysippus Pelops 
IS closely connected with Olympia A mound there was supposed 
(falsely) to be his tomb his sacriflce was an important part of 
the festival he is said to have celebrated the Games more not 
ably than any man before him (Paus v 8 2) It is likely 
that his family is of the eastern branch of the Achaeans known 
from Hittite records to have existed m Asia Minor in early times 

PELOTA, a Spanish word meaning ball It is also used to 
denote various ball games whose traditional home is in the 
Basque provinces of France and Spam but which are played 
regularly or occasionally in many places e g Madrid Barcelona 
Buenos Aires Havana etc In the Basque country these games 
are the national pastime and every town and village has a court 
or courts 

PELOTAS, a city of the State of Rio Grande do Sul Brazil 
on the left bank of the Sao Gongalo river near its entrance mto 
the Lagoa dos Patos about 30 m N W of the city of Rio Grande 
Area of mumcipio 1037 sqm pop (1920) 8 294 The Rio 
Grande Bage railway communicates with the city of Rio Grande 
and with the railways extending to Bage Cacequy Santa Maria 
Passo Fundo Uruguayana and i^orto Alegre The Sao Gongalo 
river is the outlet of Lagoa Minm and Pelotas is therefore con 
nected with the inland water routes The city is built on an open 
grassy plain (campo) httle above the level of the lake (28 ft 
above sea level) Pelotas is the centre of the mrque (jerked 
beef) industry of Rio Grande do Sul In its outskirts and 
the surrounding country are an immense number of xarqueadas 
(slaughter houses) with large open yards where the dressed beef 
hghtly salted is exposed to the sun and air There are many 
factones or packing houses where the by products are prepared 
for market Pelotas became a vdla in 1830 and a city m 1835 

PELTASTS, properly ancient Greek soldiers carrying a hght 
shield (irdKrrf) mstead of the heavier ^leld (SttXqf) 
earned by the Hophtes They weie hght ^nfantry and were 
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recruited originally from Thracian mercenaries After Iphicrates | 
made them an efficient fio'htmg force the term peitasts was j 
applied to all light infantry {cf Xen Bell iv 4 16 and 51) 

PELTIER3 JEAN CHARLES ATHANASE (1785- 
1845) French ph>sicist born at Ham (Somme j found that 
heat IS absorbed or liberated at tne junction of two dissimilar 
metals m a circuit carry ng an electric current This is known as 
the Peltier effect {see Electricity Thermoelectnctty) Peltier 
died m Pans on Oct 27 1845 

PELUSIUM, an ancient city ana port of Egypt now repre 
sented by two large mounds close to the coast and the edge of 
the desert 20 m F of Port Said It lay 111 the marshes at the 
mouth of the most easterly (Peiusiacj bianch of the iNile which 
has ioi g since been silted up and was the key of the land towards 
Syria and a strong fortress which from the Persian invasion at 
least played a great part in all wars between Egypt and the East 

PEMBAj an island m the Indian ocean off the east coast of 
Africa forming part of the sultanate of Zanzibar Pemba hes 
30 m N N E of Zanzibar island bet’?^ een 4 80 and 5 S 
and 39 o5 :>9 ^ ft is some 40 m long and 10 across 

at its broadest part and has an area of ^80 sq m It is of coral 
on^^m From its luxuriant \egetation it gets its Arabic name 
of A 1 hulhera — The Green The average rainfall is 83 inches a 
year the mean temperature about So F Pop (1931) 97 687 
Most of the inhabitants are of Bantu stock and are known as Wa 
pemba The land is chiefly owned by Arab proprietors who work 
their plantitions with Swahili labour and with negroes from the 
mainland Up to 1897 the laboureis were slaves The great major 
ity of the plantations ire devoted to cloves the number of planta 
tions of coco nut palms being comparatively small The 
preponderance of clove plantations dates from a cyclone which 
in 18/ destroyed nearly all the clove trees m the island of 
/ anzibir Thereupon to benefit from the great rise in the price 
of clones the Pemba planters cut down their palms and planted 
cloves The Llandolphia rubber vine is indigenous and since 
;qo6 Ceara rubber trees have been planted Rubber is a minor 
export Rice the chief of Pemba s imports could be grown 
Shaki Shaki the capital and the centre of trade is centrally 
situated at the head of a shallow tidal creek partly blocked by 
dense growths of mangroves Mkoam is on the south west coast 
kishi Rashi on the north west coast at the last named port there 
IS a deep and well sheltered harbour {See also Zanzibar ) 

PEMBROKE, EARLS OF The title of earl of Pembroke 
has been held successively by seveial English families the juris 
diction and dignity of a palatine earldom being originally attached 
to it The first creation dates from 1x38 when the earldom of 
Pembroke was conferred by King Stephen on Gilbert de Clare 
(d 1x48) son of Gilbert Fitz Richard who possessed the lordship 
of Stngul (Estrighoiel m Domesday Book) the modern Chep 
stow and who after the battle of Lincoln (xi4x) m which he 
took part joined the party of the empress Matilda and married 
Henry I s mistress Isabel daughter of Robert de Beaumont 
earl of Leicester For his son Richard 2nd earl and for William 
Marshal earl of Pembroke who succeeded to the title through 
hi$ marriage with Isabel Richards daughter and heiress see 
separate articles 

Marshals eldest son William Marshal (d i 31) 2nd earl 
of Pembroke of this ime passed some years m warfare m Wales 
and in Ireland where he was justiaar from 1224 to 1226 he also 
served Henry III m France His second wife was the kings 
sister Eleanor afterwards the wife of Simon de Montfort but 
he left no children His brother Richard Marshal (d 1234) 
3rd earl came to the front as the leader of the baronial party 
and the chief antagonist of the foreign friends of Henry III 
Fearmg treachery he refused to visit the king at Gloucester m 
Apg X233i and Henry declared him a traitor He crossed to 
Ireland where Peter des Roches had mitigated his enemies to 
attack him and xn April X234 he was overpowered and wounded 
^ i|mt dia4 a pnaonar Hxs brother Gilbert (d xz4x)^ who became 
4th l?as a fri^d and ally of Richard earl of Cornwall 
irf»p;^inoth#r brothm^ the 6ix earl died Hec 1^24$^ 

O# % gr^atri^rl marshal bpame 


The extensne family possessions were now divided among 
Anselm s five sisters and their descendants the earldom of Pern 
brol e revertm^^ to the Crown 

The next holder of the lands of the earldom of Pembroke 
William de Valence (d 1296) a younger son of Hu h de 
Lusignan count of La Marche by his marriage with Isabella of 
Angouleme (d i 46) widow of the En lish king John was born 
at Valence near Lusi nan In 1247 William and his brothers Guy 
and Aymer crossed over to England at the invitation of their 
half brother Henry III who arranged a marriage between Wil 
liam and Joan de Munchensi (d 1307) a grand daughter ot 
William Marshal ist earl of Pembroke He was hated as one 
of the most promment of the rapacious foreigners He quar 
relied with Simon de Montfort refused to comply with the 
provisions of Oxford and took refuge m Wolvesey castle at 
Winchester where he was besieged and compelled to surrender 
and leave the country In 1259 he and Earl Simon were formally 
reconciled in Pans and m 1261 he was again m England He 
fought for Henry at the battle of Lewes and then after a stay 
in France he landed m Pembrokeshire and took part in i 65 in 
the siege of Gloucester and the battle of Evesham After the 
royalist victory he was restored to his estates and accompanied 
Pr nee Edward afterwards Edward I to Palestine He died at 
Bayonne on June 13 1296 and was buried in Westminster abbey 

PIis eldest surviving son Aymer {c 1265-13 4) fought at 
Bannockburn in 1317 when returning to England from Rome 
he was taken prisoner and was kept in Germany until a large 
ransom was paid In 13x8 he a am took a conspicuous part in 
making peace between Edward and his nobles and m 132 assisted 
at the formal condemnation of Earl Thomas of Lancaster and 
recei\ed some of his lands His wife Mary de Chatillon was the 
founder of Pembroke college Cambridge 

In 1339 Laurence Lord Hastings (d 1348) a great grand 
on of William de Valence having inherited through the female 
line a portion of the estates of the Valence earls of lembroke 
was created or recognized as earl of Pembroke His son John 
(d 1376) married Margaret Plantagenet daughter of King 
Edward III and on the death without issue of hxs grandson m 
1^,89 the earldom of Pembroke reverted again to the Crown 
whi e the barony of Hastings was dormant till 1S40 

In 1414 Humphrey Plantagenet fourth son of King Henry 
IV was created duke of Gloucester and earl of Pembroke for 
life these titles being subsequently made hereditary with a 
reversion as regards the earldom of Pembroke m default of heirs 
to Humphrey to William de la Pole earl of Suffolk Accord 
mgly on the death of Humphrey without issue m 1447 this 
nobleman became earl of Pembroke He was beheaded in 1450 
and his titles were forfeited In 1453 the title was given to Sir 
Jasper Tudor half brother of King Henry VI Sir Jasper being 
a Lancastrian his title was forfeited during the predominance 
of the house of York but was restored on the accession of Henry 
VII On his death without heirs m 1495 his title became extinct 

During his attainder Sir Jasper was taken prisoner by Sir 
William Herbert (d 1469) a Yorkist who had been raised 
to the peerage as Baron Herbert by Edward IV and for this 
service Lord Herbert was created earl of Pembroke in 1468 His 
son William (d 1491) received the earldom of Huntingdon in 
lieu of that of Pembroke which he surrendered to Edward IV 
who thereupon conferred it (1479) on his son Edward Prince 
OE Wales and when this prince succeeded to the throne as 
Edward V the earldom of Pembroke merged in the Crown 
Annr Boleyn a few months previous to her marpage with 
Henry VIII was created marchioness of Pembroke m 1532 

The title of earl of Pembroke was next revived in favour of 
Sir William Herbert (c 1501-X570) whose father Richard 
was an illegitimate son of the ist earl of Pembroke of the Ifouae 
of Herbert Be had married Anne Parr sister of Henry VlII ^s 
I sixth wife and was created earl m 1551 The title 
held by his descendants 

His elder son Henry (c 1534^x601)^ who i^cceeded as and 
was president 9! Wales from 1586 pntil hh 
]^ed nif t$n Mary the fimoiis oophteis o| r9ipi%i|kf 
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(c 1561-1621) third daughter of Sir Henry Sidney and his wife 
Mary Dudley Sir Philip Sidney her eldest brother wrote the 
Countess of Pembi oke s Arcadia for her pleasure The two also 
worked at a metrical edition of the Psalms On his death she 
made herself his literary executor correcting the unauthorized 
editions of the Arcadm and of his poems which appeared m 1590 
and 1591 Spenser dedicated his Rimes of Time to her and refers 
to her as Urania m Calm Clout s come home againe m Spenser s 
Astrophel she is Ciormda In 1599 Queen Ehzabeth was her 
guest at Wilton and the countess composed for the occasion a 
pastoral dialogue in praise of Astraea 

The Countess s other works include A Discourse of Life and Death 
translated from the French of Plessis du Mornay (i593) and Antoine 
(1592) a version of a tragedy of Robert Garmer 

William Herbert 3rd earl of Pembroke (1580-1630) son of 
the 2nd earl was a conspicuous figure in the society of his time 
and at the court of James I He was lord chamberlain of the 
royal household (1615 to 1625) and lord steward (1626 to 1630) 
He was chancellor of the University of Oxford in 1624 when 
Thomas Tesdale and Richard Wi^^htwick refounded Broadgates 
Hall and named it Pembroke college in his honour By some 
Shakespearian commentators Pembroke has been identified with 
the Mr W H referred to as the onlie begetter of Shake 
speare s sonnets in the dedication by Thomas Thorpe the owner 
of the published ms while has mistress Mary Fitton (g v) has 
been identified with the dark lady of the sonnets (See Sharie 
SPEARE William ) He and his brother Philip are the mcom 
parable pair of brethren to whom the first folio of Shakespeare 
IS inscribed The earl left no sons when he died in London on 
Apnl 10 16^0 

His brother Philip Herbert the 4th earl (1584-1650) was 
for some years the chief favourite of James I In 1605 the km 
created him earl of Montgomery and Baron Herbert of Shurland 
and since 1630 when he succeeded to the earldom of Pembroke 
the head of the Herbert family has earned the double title of 
earl of Pembroke and Montgomery Charles I made him lord 
chamberlain in 1626 and frequently visited him at Wilton He 
worked to bring about peace between the king and the Scots in 
1639 and 1640 but when in the latter year the quarrel between 
Charles and the En^-hsh parliament was renewed he deserted the 
king who soon deprived him of his ofi&ce of chamberlain Trusted 
by the popular party Pembroke was made governor of the Isle 
of Wight and he was one of the representatives of the parhament 
on several occasions notably during the negotiations at Uxbridge 
in 1645 and at Newport in 1648 and when the Scots surrendered 
Charles in 1647 In 1649 although a peer he was elected and took 
his seat in the House of Commons as member for Berkshire 

His eldest surviving son Philip (1621-1669) became 5th 
earl of Pembroke and 2nd earl of Montgomery he was twice 
married and was succeeded in turn by three of his sons of whom 
Thomas the 8th earl (c 1656-1733) was a person of note 
during the reigns of William III and Anne 

His son Henry the 9th earl (c 1689-1750) was a soldier but 
was better known as the architect earl He was largely re 
sponsible for the erection of Westminster Bndge The title 
descended directly to Henry loth earl (1734-1794) a soldier 
who wrote the Method of Breaking Worses (1762) George 
Augustus nth earl (1759-1827) an ambassador extraordinary 
to Vienna in 1807 and Robert Henry 12th earl (1791-1862) 
who died without issue George Robert Charles^ the 13th earl 
<1850-1895) was a grandson of the nth earl and a son of 
Baron Herbert of Lea (qv) whose second son Sidney 14th earl 
(1853-1913) inherited all the family titles at his brothers death 
Sidney s son Reginald Herbert (b 1880) succeeded his father 
as 15th earl in 1913 

T Clark The Tarts Tarldom and Castle of Pembroke (Tenby 
1880) J R Planch 4 The Earls of Stugul m vol x of the Proceed 
%ngs of the British Archaeotogiccd Assoaaiton (1855) and G E 
C(okayne) Complete Peerage vol vi (1895) 

FEUBROKE, RICHARD BE CLARE, 2ND Earl op 

(d M76) cosamoi|Iy known as ^Strongbow^ son of ^Gilbett de 
Clare the first earl suePeed^ to hi^ fathers estates M tt 4 % hat 
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had forfeited or lost them by 1168 In that year Dermot king of 
Lem ter dnven out of his kingdom by Roderick kin^^- of Con 
naught came to sohcit help from Henry II He secured the 
services of Earl Richard promising him the hand of his daughter 
Eva and the succession to Leinster The earl crossed over in 
person (1170) took both Waterford and Dublin and was mar 
ned to Eva But Henry II jealous of this success ordered all 
the troops to return by Easter 1 1 / 1 In May Dermot died this 
was the signal of a general rising and Richard barely managed 
to keep Roderick of Connaught out of Dublin Immediately 
afterwards he hurried to England to solicit help from Henry II 
and surrendered to him all his lands and castles Henry crossed 
over in Oct 1172 he stayed in Ireland six months and put his 
own men into nearly ail the important places Richard keeping 
only Kildare In ii/^ Richard went m person to France to help 
Henry II and was present at Vemeuil being leinstated in 
Leinster as a reward In 1174 he advanced into Connaught and 
was seierely defeated but fortunately Raymond le Gros re 
established his supremacy m Leinster Early m 1176 Richard died 
just as Raymond had taken Limerick for him As he had no 
male issue his daughter Isabel became countess of Pembroke 
in her own right and the title was borne by her husband Sir 
William Marshal (See below ) Strongbow was the statesman 
as the Fitzgeralds were the soldiers of the conquest He was 
buned in the cathedral church of Dublm where his eftigy and 
that of his wife are still preserved 

See Gxraldus Cambrensis Expugnatw hibermca and the Song of 
Dermot ed G H Orpen (1892) 

PEMBROKE, WILLIAM MARSHAL, ist Earl oe (? - 
1219) English statesman second son of John le Marechal by 
Sibylle the sister of Patrick earl of Salisbury succeeded to the 
title through his marriage with Isabel daughter of Richard nd 
earl of Pembroke (qv) In 1170 he was admitted to the house 
hold of Prince Henry the heir apparent and remained there until 
the death of his young patron (1183) He undertook a pilgnmage 
to the Holy Land where he served as a crusader with istmction 
for two years Although he had abetted the prince in rebelhon he 
was pardoned by Henry II and admitted to the royal service 
about 1188 In 1189 he covered the flight of Henry II from 
Le Mans to Chinon and m a skirmish unhorsed the undutiful 
Richard Coeur de Lion None the less Richard on his accession 
promoted Marshal and confirmed the old kings hcence for his 
marriage with the heiress of Stngul and Pembroke This match 
gave Marshal the rank of an earl with great estates in Wales 
and Ireland and he was included in the council of regency which 
the king appointed on his departure for the third crusade (1190) 
He took the side of Prince John when the latter expelled the 
justiciar Wilham Longchamp from the kingdom but in 1193 
he joined with the loyalists in making war upon the prince 
Richard allowed him to succeed his brother John Marshal^ m the 
hereditary marshalship and on his death bed designated him as 
custodian of Rouen and of the royal treasure during the inter 
regnum 

Though he quarrelled more than once with John Marshal was 
one of the few English laymen who clung to the royal side through 
the Barons War He was one of John s executors and was sub 
sequently elected regent of the king and kingdom by the royalist 
barons m 1216 He prosecuted the war against Prince Louis and 
the rebels with remarkable energy In the battle of Lincoln (May 
1217) he charged and fought at the head of the young kings 
army and he was preparing to besiege Louis in London when the 
war was terminated by the naval victory of Hubert de Burgh in 
the straits of Dover He was criticized for the generosity of the 
terms he accorded to Louis and the rebels (Sept 1217) but his 
desire for an expeditious settlement wa-s dictated by sound states 
manship Self restraint and compromise were the key notes of 
Marshals policy Both before and after the peace of 1217 ke 
reissued Magna Carta He fell ill early in the year 1219 and died 
on May 14 at his mafior of Cavarsham near Reading He was 
succeeded in the regency by Hubert de Burgh in hi$ earldom by 
five sons m succession ^ 

^See the metrical Pr^nch Me* le 
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(ed P Mever 3 vols 1891-1901) G J Turner Minorit> of Henry 
III (Trans Royal Hist Soc new series vol xvm pp 245—295) 
and W Stubbs Constitutional History chs xii and xxv (Oxford 
1896-97) 

PEMBROKE, a town of Ontario Canada capital of Renfrew 
county 74 m 'W N W of Ottawa by rail on the south shore of 
Allumette lake an expansion of the Ottawa nver and on the 
Canadian Pacific and Canadian National railways Pop (1931) 
9 368 It IS the seat of a Roman Catholic bishopric an important 
centre m the lumber trade 

PEMBROKE, municipal borough and county town of Pern 
brokeshire Wales Pop (1931) (together with Pembroke Dock) 
12 008 It IS a walled town on a creek of Milford Haven and con 
sists of a long street running from the station on the east to the 
mediaeval castle on the west A stone fortress seems to have been 
built here by Amulf de Montgomery about 1090 and m the 12th 
and 13th centuries the castle was enlarged by the Earls palatine 
of Pembroke who made it their chief seat The circular vaulted 
keep built by William Marshall (c 1200) is 75 ft high wnth walls 
7 ft thick The Great Hall is built over the Wogan a natural 
subterranean passage giving access to the harbour As capital of 
the Palatinate and the nearest port foi Ii eland Pembroke was 
one of the most important fortified sites of the west Facing the 
castle are the remains of Monkton Pnory founded by Arnulf de 
Montgomery m 1098 for Benedictine monks as a ceil of Sees in 
Normandy but given to St Albans in 1473 The town grew around 
the castle and was first incorporated by Henry I in 1109 and 
again by Richard de Clare in 1154 ^.nd its privileges were later 
confirmed and extended With the Act of Union (England and 
Wales) 1S06 the county Palatine of Pembroke was abolished and 
m 1 8, 5 the corporation of Pembroke town was remodelled At 
the outbreak of the Civil War the castle was garrisoned for the 
Parliament by the Mayor John Poyer but m 1647 he declared for 
the king Cromwell himself besieged the castle which fell and 
Poyer was executed The new town that grew around the govern 
ment dock>ard established m 1814 is known as Pembroke Dock 
The dockyard was closed down in 19 6 

PEMBROKESHIRE {Sir Benfro Dyfed) the most west 
eily county of South Wales bounded north east by Caidigan east 
by Carmarthen outh by the Bristol Channel and west and north 
west by St Bnde s bay and Cardigan bay of St George s Chan 
nel The coastline is much indented and over 140 m in length 
Area (administrative county) 393003 acres Pop (1931) 87179 

Geology — ^The region fails naturally into an upland northern 
section of older rocks and a lowland southern section of somewhat 
newer rocks In the north the rocks range from pre Cambrian 
near St Davids to the Ordovician and Silurian forming the mass 
of the Presell hills which reach i 760 ft in Preseii Top The 
general strike of the beds is south west to north east From the 
Carmarthenshire border westward the rocks of the northern sec 
tion of the county become older and older — Silurian Ordovician 
(Aremg Llandeilo and Bala beds) Cambrian (Lingula Flags and 
Treinadoc beds) and finally pre Cambrian granitic (Dimetian) 
and volcanic (Pebedian) rocks near St Davids As the rocks get 
older to the west so the elevation of the hills becomes reduced 
and the Preseli finger out to sea forming numerous headlands 
islands and bays The rocks of the north and west are inter 
spersed with igneous material such as the gabbros and diabases 
of Strumbie Head Fishguard Llanwnda and Preseli diontes 
north west of St Davids bostomtes and porphyrites about Aber 
castle and the basaltic laccolite of Pen Caer besides various con 
temporaneous acid lavas and tuffs The Ordovician and Silurian 
rocks extend southward to the neighbourhood of Narberth and 
Haverfordwest where Aremg Llandeilo Bala and Llandovery 
beds are recorded Silver bearing lead has been mined at Llan 
fymach The southern plain is open to the sea and may be 
looked upon geologically as a continuation westwards of the 
south Wales coalfield with associated Lower Carboniferous Old 
Red Sandstone and narrow belts of Silurian rocks the whole 
having been considerably folded and faulted producing a general 
north west to south east stnke The coal measures highly m 
chned and anthracitic stretch across from Carmarthen, bay to the 


shore of St Bride s bay they are bordered on the north and 
south east by the Millstone Grits Carboniferous Limestone series 
and Old Red Sandstone On account of the folding the limestone 
appears again farther south at Pembroke Caldy island and St 
Gowans Head most of the remaining ground about Milford 
Haven being occupied by Old Red Sandstone with infolded strips 
of Silurian There has been much general subsidence of the 
coastline and the lower sections of many of the valleys have been 
drowned The submerged lower reaches of the eastern and western 
Cieddan form Milford Haven There are submerged forests m 
the vicinity Amroth 

History and Early Settlement — The outstanding feature 
of the early history of Pembrokeshire is its importance in Mega 
lithic times The north west section of the county (including the 
southern slopes of the Preseii hills ) is especially rich m Megaiithic 
remains — dolmens alignments standing stones and stone circles 
There are similar remains m the southern half of the county but 
they are not nearly so marked as a group as in the north western 
district This wealth of Megaiithic remains suggests that north 
west Pembrokeshire had cultural relations with many of the north 
west coastal promontories of Europe in the days when metal was 
beginning to be known in the west The interest of the stone 
circle culture in Pembrokeshire was increased when it was shown 
that the stones forming the inner circle at Stonehenge were de 
rived from rocks in Pembrokeshire (see H H Thomas The 
Source of the Stones of Stonehenge Antiquaries Jour vol m 
1923) There are well preserved dolmens at Longhouse near 
Mattery Pentre Evan Nevern and near Moylgrove The stone 
circle Imovn as Parc y Marw near Fishguard is well preserved 

The county does not show a wealth of Bronze Age objects 
though isolated finds fringe as it were the megaiithic area The 
number of hill top camps presumably of Romano British type 
and date is important especially guarding ways m from the 
coast though actual Roman mfiuence in the county is very slight 
Castell Flemish on the south west slopes of the Preseli was 
probably a military site It is probable that the hill top camps 
continued to be occupied throu h the post Roman centuries as 
the county suffered badly from raiders from over the sea In 
Pembrokeshire as in Ireland the native cultures lived on un 
interrupted by Roman influences and Pembrokeshire was appar 
ently invaded by the Irish Deisi about ad 270 In the early 
centunes of our era the county maintained its contacts with Ire 
land and Brittany and became a great centre of Celtic Chris 
tianity Memorials of this period remain in the numerous church 
dedications and m the beautiful Celtic crosses such as those of 
Carew Penally and Nevern Stones with Ogham inscriptions 
have been found at Caldy Bridell St Dogmells Cilgerran and 
other places The route that had linked Ireland Pembrokeshire 
Cornwall Brittany and north west Spam m Megaiithic times be 
came the route of the Celtic saints and in the middle ages an 
important pilgrims way to the shrme of Santiago da Compo 
Stella (north west Spam) {see A Hartwell Jones F Cymmrodor 
X912) In a sheltered valley at a focus of roads from a number 
of little landing places on the north west coast of Pembrokeshire 
there grew up tlxe great cathedral of St Davids {qv) soon to 
become itself a centre of pilgrimage and at the landing places 
were built chapels for the pilgrims St Non s and St Patrick s 
are probably very early 

Pembrokeshire was known to the Welsh m these early limes 
as Dyfed On the death of Rhodn Mawr m 877 Dyfed fell nomi 
nally under the sway of the princes of Deheubarth or south 
Wales their hold was never very secure nor were they able to 
protect the coast towns from the Scandinavian pirates This is 
shown by the large number of Scandinavian place names that are 
found m the coastal districts especially near the south coast 
In 1092 Arnulf de Montgomen son of Roger earl of Shrews 
bury did homage to the king for the Welsh lands of Dyfed With 
the building of Pembroke castle the Normans began to spread 
over southern Dyfed whilst Martin de Tours landing in Fish 
guard bay and building the castle of Newport at Trefdraeth won 
for himself the extensive lordship of Kemes (Cenwaes) between 
, the tiver Teifi and the Preseh monpatains Flenmh settlers were 
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planted m tlie hundred of Rhos or Roose m or about the years 
iio6 iio8 and iiii with the approval of Henry I and again m 
1156 under Henry II The castles of Haverfordwest and Tenby 
were erected to protect these aliens and despite the fierce attacks 
of the Welsh princes their domain grew and their district became 
known as Little England beyond Wales In Gilbert de 
Clare was created earl of Pembroke with the full powers of an 
earl palatine m Dyfed 

Examination of the mediaeval record shows a marked con 
trast between the EngUshery of the south with its compact vil 
lages and cultivation and the Wehhery of the north with its scat 
lered farms and tribal groups The south was better populated 
than the north and maintained a closer contact with the affairs 
of the English plain It was also the Norman stron^^hold and the 
south of the county has long been famous for its mediaeval castles 
The finest examples are to be observed at Pembroke Manorbier 
built in the 12th century and interesting as the birthplace and 
home of Giraldus Cambrensis Carew exhibiting many interestmg 
features of both Norman and Tudor architecture and Picton 
Other castles are the keep of Haverfordwest and the ruined for 
tresses at Narberth Tenby Newport Wiston Benton Upton and 
Cilgerran There are remains of monastic houses at Tenby and 
Pembroke but the most important religious communities were 
the priory of the Augustiman fnars at Haverfordwest and the ab 
bey of the Benedictines at St Dogmells The latter founded by 
Martin de Tours m the nth century owned the priories of Pill 
and Caldy Considerable rums of the abbey exist near the left 
bank of the Teifi about i m below Cardigan Of the ancient 
preceptory of the Knights of St John at Slebech scarcely a trace 
remains but of the college of St Mary at St Davids founded 
by Bishop Houghton in 1377 the shell of the chapel survives 
Interestmg examples of mediaeval domestic architecture are 
the rums of the former episcopal mansions at Llawhaden St 
Davids and Lamphey the two latter of which were erected by 
Bishop Gower between the years 1028-47 The cathedral at St | 
Davids IS of course the greatest ecclesiastical monument in. the | 
county as well as m the principality The nave dates largely from ! 
1180-98 and the building was continued into the 13th century | 
Bishop Gower (1328-47) altered the windows and hfted the roofs ! 
ot the aisles Bishop Vaughan {1509-22) built a beautiful chapel 
with fan vaulting and increased the height of the tower The 
Rood Screen (14th cent ) the mediaeval bishop s throne the 
pardon screen and the stall for the king as a prebend of the 
cathedral are noteworthy features St Marys Haverfordwest 
is of the 13th century altered m the 15th 

By the Act of Union (27 Henry VIII ) the king abolished all 
special jurisdiction in Pembrokeshire Some parts of the county 
were for the king in the 17th century though the influence of 
the parliament grew as the castles of Tenby and Haverford 
west fell to their arms In February 1797 some French frigates 
appeared off Fishguard Bay but the crews surrendered 

Climate Occupations and Communications — ^The south 
of the county has more sunshine and less ram than any other 
region in Wales although it is open to the southwest winds 
The chief industry is agriculture wherein stock raismg is pre 
f erred to the growing of cereals Of cattle the long horned black 
Castiemartm breed is conspicuous The 19th century saw the 
establishment of the naval dockyard at Pembroke (Paterchurch) 
and the building of docks and quays at Neyland and Milford The 
closing of the Pembroke Dockyard soon after the war of 1914-18 
has senously affected employment m south Pembrokeshire The 
improvements durmg the early part of the 20th century at Fish 
guard m the north of the county have made it an important packet 
station for Ireland though the attempt to make it a port of call 
for ocean going hners has failed The south Wales coalfield 
extends into south Pembroke and coal is worked at Saundersfoot 
Begelly Templeton Kilgetty and other places 
The south Wales branch of the G W railway enters Pembroke 
shire from the east near Clynderwen Junction whence the mam 
line leads to Fishguard Harbour Other lines proceed to Neyland 
and Milford Hi^ven by way of Haverfordwest and a branch line 
from Uynderwen to GoadwicI|^ joms the sapiam line at Letterston 


The Whitland Cardigan branch traverses the north east by way 
of Crymmych and Cilgerran Another line running south west 
from Whitland proceeds by way of Narberth and Tenby to 
Pembroke Dock 

Administration — ^Municipal boroughs are Pembroke Haver 
fordwest (also a county of itself) and Tenby The hamlet of 
Bndgend and a part of St Dogmell s parish are included within the 
mumcipal hmits of Cardigan Newport (Tref draeth) once the chief 
town of the barony of Kernes or Cemmaes still possesses a mayor 
and corporation under a charter granted in i 15 by Sir Nicholas 
Marteme lord of Kernes whose hereditary representative still 
nominates the mayor and aldermen Milford Haven Narberth 
and Fishguard are urban distncts Pembrokeshire lies in the 
South Wales circuit By the act of 1918 the county returns one 
member to parliament Ecclesiastically it contains 153 parishes 
and lies wholly m the diocese of St Davids 

See R Fenton A Historical Tour through Pembrokeshire (1810) 

E Laws History of Little England beyond Wales (1888) Basil Jones 
and E A Freeman History and Antiquities of St Davids (1856) etc 
Ancient Monuments Commission Report Pembrokeshire (1925) 

PEMMICAN A North American Indian (Cree) word for 
a meat prepared in such a way as to contain the greatest amount 
of nourishment in the most compact form As made by the In 
dians It was composed of the lean parts of the meat dried m the 
sun and pounded or shredded and mixed mto a paste w ith melted 
fat It IS flavoured with acid berries If kept dry it will keep 
for an indefinite time and is thus particularly serviceable in 
arctic or other explorations 

PEMPHIGUS, a skin disease m which large blebs appear 
on a red base contaming a clear or yellowish fluid the blebs 
occasion much irritation and when they burst leave raw ulcerated 
surfaces The disease is principally known in unhealthy or neg 
lected children A variety of the malady pemphigus fohaceus 
affects the whole body and gradually proves fatal Pemphigus of 
an acute septicaemic type may occur m butchers or those who 
handle hides In chronic pemphigus streptococci have been found 
m the blebs and improvement has followed mjection of a vaccine 
of streptococci 

PEN, an instrument for writing or for forming lines with an 
ink or other coloured fluid (Lat penna a feather pen) The earli 
est writing implement was probably the stilus (Gr ypa 4 >i$) a 
pomted bodkin of metal bone or ivory used for producing in 
cised or engraved letters on boxwood tablets covered with wax 
The calamus (Gr KoXapos) or arundo the hollow tubular stalk 
of grasses growmg in marshy lands was the true ancient repre 
sentative of the modem pen hollow joints of bamboo were sim 
ilarly employed An early specific allusion to the quill pen occurs 
m the 7th century wntings of St Isidore of Seville but there is 
no reason to assume that it was not m use at a still more remote 
date The qmlls still occasionally employed among Western com 
mumties as writing instruments are obtamed principally from the 
wings of the goose (see Feather) In 1809 Joseph Bramah de 
vised and patented a machine for cutting up the qtall mto sep 
arate nibs by dividing the barrel mto three or even four parts and 
cutting these transversely into two three four and some into 
five lengths Bramahs invention first familiarized the public 
with the appearance and use of the mb shpped into a holder 
But a more distinct advance was effected m 1822 when J I 
Hawkins and S Mordan patented the application of horn and 
tortoise shell to the formation of pen mbs the points of which 
were rendered durable by small pieces of diamond ruby or other 
very hard substance or by lapping a small piece of thin sheet 
gold over the end of the tortoise shell 

Metal Pens — Metalhc pens though not unknown in classical 
tunes — a. bronze pen found at Pompen is in the Naples museum — 
were little used until the 19th century and did not become com 
mon till near the middle of that century It is recorded that a 
Birmingham spht ring manufacturer Samuel Harrison made a 
steel pen for Dr Joseph Priestley in 1780 Steel pens made and 
sold m London by a certain Wise m 1803 were in the form of a 
tube or barrel the edges of which met to form the slit while the 
sides were cut away as m the case of an ordinary qufll Their 

% 
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price was about five shillings each and as they were hard stiff 
and unsatisfactory instruments they were not in great demand 
To John Mitchell probably belongs the credit of introducing ma 
chine made pens about 182 and James Perry is believed to have 
been the first maker of steel slip pens In 18 8 Josiah Mason 
who had been associated with Samuel Harrison m the manufacture 
of split rings saw Peny s pens on sale in Birmingham and after 
examining them saw his way both to improve and to cheapen the 
process of making them He therefore put himself m commumca 
tion with Perry and the re ult was that he began to make barrel 
pens for him in 18 8 and slip pens in 18 9 Perry who did much 
to popularize the steel pen and bring it into general use m his 
patent of 18^0 sought to obtain greater fiexibihty by forming a 
central hole between the points and the shoulders and by cuttm 
one or more lateral slits on each side of the central slit and in 
180 1 an improvement which consisted m forming elongated points 
on the mbs of the pens was described by Joseph Gillott 

The metal used consists of rolled sheets of cast steel of the 
finest quality made from Swedish charcoal iron These sheets 
after being cut into strips of suitable width annealed m a muffie 
furnace and pickled in a bath of dilute sulphuric acid to free the 
surface from oxidizjed scale are rolled between steel rollers till 
they are reduced to ribbons of an e\ tn thickness about inch 
From these ribbons the pen blanks are next punched out and 
then after being embossed with the name of the maker or other 
marks are pierced with the central perforation and the side or 
shoulder shts by which flexibility is obtained After another an 
neaimg the blanl s which up to this point are fiat are raised 
or rounded between dies into the familiar semi cylindrical shape 
The next process is to harden and temper them by heating them 
in iron boxes m a muffle furnace plunging them in oil and then 
heating them over a fire in a rotating cylindrical vessel till their 
surfaces attain the dull blue tint characteristic of spnng steel 
elasticity Subsequently they are scoured m a hath of dilute 
acid and polished m a revolving cylinder The grinding of the 
points with emery follows and then the central slit is cut by the 
aid of two very fine edged cutters Finally the pens are again pol 
ished are coloured by being heated over a fire in a revolving 
cyhnder and m some cases are coated with a varnish of shellac 
dissolved in alcohol Birmingham was the first home of the steel 
pen industry and continues its principal centre The manufacture 
on a large scale was begun m the United States about i860 at 
Camden N J 

Metals other than steel have frequently been suggested by m 
venters those most commonly proposed being gold silver zme 
German silver aluminium and aluminium bronze The latest 
development introduced m 19 6 is the manufacture of pens 
made from stainless steel These pens are unaffected by the acids 
m all inks and are impervious to extreme climatic conditions 

Various devices have been adopted m order to increase the 
time for which a pen can be used without a fresh supply of ink 
For these see Fountain Pen 

PENALTY see Damages 

PENANCE^ strictly repentance of sms Thus m the Douai 
version of the New Testament the Greek word jaerdwta is 
rendered * penance where the Authorized Version has repent 
afice * The two words similar m their derivation and original 
sense have however come to be symbolical of conflicting views 
of the essence of repentance arising out of the controversy as to 
the respective merits of faith ^ and good works The Re 
forfiaers; upholding the doctnne of justification by faith held 
that repentance consisted in a change of the whole moral attitude 
of the mind and soul (kiruirp€€l>€e^Bat.j Matt xin 15 Luke xxn 
32), and that the Divine foi^veness followed true repentance 
confession to God without any reparation of ‘works In 
file Roman Catholic Church the sacrament of penance consists 
of three parts coninUa confessto^ sattsfactw ContrUm is in 
J&ct repentance as Protestant theologians understand it ss 0 sor 
row ten: am arising from love of God^ bfit reconciliation^ can 
stich contrition vatboiit the oth^r part$ of the sacra 
pM of It Tim Word penance/ apphedtothe 
1^^ m ateo ped of Wc^ of m 


-PENATES 

posed by the pnest on the penitent t e the temporal pumshment 
{poem) {See Confession ) 

PENANG, the town and island which after Singapore form 
the most important part of the British crown colony of Straits Set 
tiements The island is situated in 5 24 N and 100 21 E and 
distant about ai m from the west coast of the Malay peninsula 
It IS about 152 m long by 10^ m wide at its broade t point Its 
area is 108 square miles The town which is built on a prom 
ontory nearest to the mainland is largely occupied by Chinese 
and Tamils though the Malays are also well represented Behind 
the town Penang hill rises to a height of 2 428 ft and upon it 
are built se\ era! government and private bungalows and a hotel 
There is a fine hill railway The town possesses European clubs 
a racecourse and golf links Coconuts are grown along the sea 
shore and nee is cultivated at Baiek Pulau and m the interior 
Penang has an excellent harbour but has suffered from its prox 
imity to Singapore 

Since 1867 Penang has been under the administrative control of 
a resident councillor who is responsible to the governor of the 
Straits He is aided by officers of the Malayan Civil Service Un 
official members of the legislatne council of the colony which 
holds its sittings m Singapore are appointed with the sanction of 
the secretary of state for the colonies to represent Penang Their 
term of office is for three years The official name of the island 
is Prince of Wales island and that of the town is Georgetown 

The population of the whole settlement of Penang at the census 
of 1921 was 304 335 population of municipality 123 069 m 1921 

The number of ships which entered and left the port of Penang 
during 1926 was 6 217 with an aggregate tonnage of ii 408303 
Of these 4 497 were British with an aggregate tonnage of 
741 642 There are no port dues 

Penang was founded on July 17 1786 having been ceded to the 
East India Company by the sultan of Kedah in 1785 by an agree 
ment with Captain Light It was then almost umnhabitea and 
was made a penal settlement In 1805 Penang was made a 
separate presidency and when in 1826 Singapore and Malacca 
were incorporated with it Penang continued to be the seat of 
government In 1837 Singapore was made the capital of the 
Settlements In 1867 the Straits Settlements were created a 
Crown colony in which Penang and Malacca were included 

PENARTH, an urban district and seaport suburb of Cardiff 
Glamorganshire Wales situated on rising ground on the south 
side of the mouth of the Ely opposite Cardiff Pop (1931) 
17 710 With modern additions the length of the tidal harbour is 
lo 000 ft with a total frontage Penarth and Cardiff sides of 
15 000 ft The average width at high water for the first reach 
of the river is 600 ft length 4 000 ft area 55 acres The Windsor 
double slipways between Penarth and Cardiff take vessels 350 ft 
and of 3 500 gross tonnage Penarth mainly exports coal although 
the tonnage has fallen considerably since 1921 due to the depression 
following the World War Timber pulp iron ore are imported 
The G W R Co owns the docks Penarth is a seaside resort 

PENATES, Roman gods of the store room properly dk 
pemtes (Lat perns) This was in old times beside the atnum 
the room which served as kitchen parlour and bedroom m one 
but in later times was in the back part of the house In pnvate 
cult they were assoaated with Vesta {qv) if indeed Vesta is 
not to be accounted one of them {see Servius on Virgil Aen m 
21 x) and the lares {qv) A little offering of food was made 
at each meal on such occasions as birthdays marriages and 
safe returns from journeys the images were crowned and offer 
mgs made to them of cakes honey wine mcense and sometimes 
a pig {see Roman Religion) As each family had its own 
penates so the State as a collection of families had its public 
penates The other towns of Latium had their pubhc penates 
as well as Rome The sanctuary of the whole Latm league was 
at Lavimum To the penates at Lavimum the Roman pnests 
brought yearly offerings and the Roman consuls^ praetors and 
dictators sacrificed both when they entered on and when they 
laid down their office To them too the generals sacrificed before 
departing for their ji^ovince Att>a Longa had also its 
penates and the Romans momtamed iSe yrorslfip on Ihb Altet 
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moHBt long after tlae destruction of \lba Longa The penates 
had a temple ot their own at Rome It was on the \elia near 
the Forum perhaps on the site of the church of Sb Cosma e 
Damiano {see F B Whitehead in Amer Journ irchce zx\i 
p i it seg 19 /) In this and many other temples the penates 
were represented bv t\\ 0 images of youths seated holding spear 

The origin and nature of the penates publtct was a subject 
of much discussion to the Romans themsel/es They were traced 
to the mysterious worship of Samothrace Dardanus it was 
said took the penates from Samothrace to Tro> and after the 
destruction of Troy \eneas brought them to Italy and estab 
lished them at Lavinium From Lavinium Ascanius earned the 
worship to A.lba Lon a and from \lba Longa it was brought to 
Rome Others said they were the great ^ods to whom we owe 
breath body and reason viz Jupiter representing the middle 
ether Juno the lowest air and the earth and Mmer\a the highest 
ether to whom some added Mercury as the god of speech 
(Servius on 4 en u 96 Macrobius Sat lu 4 8 Amobms 
Adz Nat 111 40) Others identified them with Apollo and Nep 
tune The so called Etruscan penates were said to be Ceres Pales 
and Fortuna to whom others added Gemns lovtahs (Servius on 
Aen 11 o 5 A.rnob loc cit ) Martianus Capella places the 
penates m the first of his 16 celestial remons 

See G Wissowa Gesammelte Abhandlungen p gs et seq {Hermes 
xxu p 29 ei seg ) and m Roschers Lexikon (sv) R Thulm Dze 
Goiter des Alartzanm Capella 

PENCIL, a name originally apphed to a small fine pointed 
brush used in painting and still employed to denote the finer 
camel s hair and sable brushes used by artists (Lat pemctllus 
brush literally httle tail) but now commonly signifying a sohd 
rod of markinc»' material used for writing and drawing either en 
cased m wood or enclosed m some form of holder 

It has been asserted that a manuscript of Theophilus shows 
signs of having been ruled with a black lead pencil but the first 
distinct allusion to a pencil occurs in the treatise on fossils by 
Conrad Gesner of Zurich (156^) who describes an article for 
writing %rmed of wood and a piece of lead or as he believed an 
artificial composition called by some sUmmt angUcanum (Enghsh 
antimony) The famous Borrowdale mine m Cumberland having 
been disco'v ered about that time it is probable that we have here 
the first allusion to that great find of graphite While the supply 
of the Cumberland mine lasted the material for Enghsh pencils 
consisted simply of the native graphite as taken from the mine 

Strenuous efforts were made however to render manufacturers 
independent of the Cumberland mine whose supplies showed signs 
of exhaustion In Nuremberg where the great business of the 
family Faber {qv} was established in 1760 pencils were made 
from pulverized graphite cemented into sohd blocks by means of 
gums lesins glue sulphur and similar adhesives but none of these 
preparations yielded useful pencils In 1795 N J Conte first 
produced pencils made of graphite which had been ground with 
certain clays pressed into sticks and fired in a kiln This method 
forms the basis of manufacture of all modem pencils 

Manufacture of Pencils —Graphite {qv) and selected clays 
are mixed together in proportions determined by experiment and 
research The materials are mixed in water and ground m heavy 
mills Here is determined quality and degree the quality by the 
selection of matenal and the intensity of grmding the degree by 
the proportions of clay and graphite After grinding the mass is 
transferred to a specially prepared filter press and subjected to 
intense pressure usually hydraulic to squeeze out surplus moisture 
and obtain close texture The mass so made of a very firm con 
sistency and just plastic is inserted into heavy power driven 
presses to be forced through an aperture of the desired diameter 
and shape whence there exudes a thm still plastic strmg like 
strip which IS laid on boards to dry After drying the leads are 
sealed in crucible boxes and fired in kilns to a suitable heat to 
vitrify the clay the temperature yanes from 600 to i ado C 

Cedar for Feucili— Cedar wood is found m many countries 
buf the fine aromatic soft straight-grained wood most suitable foi^ 
the manufacture of pencils Qumperus vtrgmmm) cOmes from the 
UmtdS States Wood of simil^ ctes is grown in ferge quantilsies 
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m the parallei belt of Africa particularly m Kenya but the Ken>a 
wood lb harder heavier and inferior to the American variety 
Owing to the stead> exhaustion of cedar wood from \irgima 
Californian Incense Cedar was introduced to the industry about 
1900 and IS now largely used for the cheaper grades of pencils 

The slats of cedar require careful maturing to prevent warp 
They are cut into \ anous widths according to the size and growth 
of the log but where possible thev are produced wide enough to 
enable seven pencils to be manufactured simultaneously The slats 
are planed and grooved m such a manner that when the two planed 
surfaces are brought together the groo\ es form either a round or 
other aperture which correctly embraces the lead The surfaces 
are glued and the boards are clamped m piles to be subsequently 
transferred to automatic shaping machines where they are reduced 
to single pencils by appropriate machine tools 

The manufacture of leads for coloured pencils varies from 
the method used for the graphite pencils the basis being kaolin 
blended with suitable waxes and gums which are ground together 
with the necessary colour to obtain the tint required The firing 
process is eliminated 

Copying pencils used to be constructed on the same lines 
with a substitution of anihne dye as the colouring mattei About 
1898 improvements were made in copying pencils by blending 
graphite and amhne dye together (F P Do ) 

PENCIL DRAWING A pencil drawing is one made by a 
piece of graphite sharpened into a fine point and held in a porte 
crayon and the term is usually apphed to a drawing made with 
this matenal upon vellum or parchment The greatest masters of 
this particular art were Dutchmen and the best productions were 
those of the 17th century In a great many instances it is quite 
certain that the extremely elaborate plumbago (graphite) draw 
mgs done by Dutch artists were intended for the purpose of 
engravings and of several of them this can be proved by putting 
the finished engravino- by the side of the elaborate plumbago draw 
mg Considermg the clumsiness of the material it is amazing 
that the artists elaborated such exceedingly delicate and beautiful 
work as many of these plumbago drawings exhibit It seems 
almost certain that they must have been drawn under a lens and 
it is clear that the artist possessed a steady hand to a very 
unusual degree 

One of the earliest workers m plumbago was Simon van de 
Pass (1595?-! 647) whose pencil drawings were almost certainly 
either for reproduction on silver tablets or counters or for en 
graved plates Abraham Blootehng the Dutch engraver executed 
a very few portraits but they appear to have been only first 
sketches from which eventually he made larger ones and from 
these engraved his plates He was followed by the man who is 
perhaps the greatest exponent of the art of drawing m plumbago 
David Loggan (1635-1700) a pupil of Van de Pass and a man 
well known for his long senes of engravings representing the col 
leges of Oxford and Cambridge He executed portraits with the 
utmost dextenty and with marvellous minuteness the lines rep 
; resenting the intricacies of a lace ruffle or the curls of a wig being 
' unusually perfect Better known is William Faithorne (qv) 
i Next m eminence and skill comes Thomas Forster (ft 1:695--* 
1712) He was one of the greatest draughtsmen m this particular 
form of portraiture Forster was responsible for a few prints but 
examples of them are of the utmost rarity His work can be 
studied with advantage in the Holbume Museum at Bath at 
Welbeck Abbey or at the Victoria and Albert Museum London 

There are two other Englishmen who should be mentioned 
Robert and George White father and son The former (1645- 
1704) was a pupil of David Loggan (who originally came from 
Danzig) he was a prohfic engraver most of whose drawings in 
plumbago on vellum were evidently executed for the purpose of 
engravmg George White ks son (r584**i732) was taught by 
ks father and finished some of ks father s plates 

Reference must also be made to the use of plumbago by the 
painters of mimatures in colour Hilhard used plumbago for {ire 
paring designs for jewels and for seals^ Isaac and Peter CMver 
for sketches m portraiture A draughtsman m plumbago whose 
WoAs are was DavnJ Pnton who worfe^ m 
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mia members of Congress directing them to advocate the mde 
pendence of the Amencan colonies In the same year he was 
chosen the first speaker of the House of Delegates \\ ith Jelferson 
and Chancellor George Wythe he drew up a new law code for 
Virginia He was president of the court of chancery from 17^7 
to I / 8b and was president of the \ irgima court of appeals from 
until hii» death at Richmond \a on Oct 23 1803 

PENDLETON, GEORGE HUNT (18 s-xSSp) \mencan 
lawyer and le«^i lator was born m Cincinnati O on July 2^ 1825 
He was educated at the Umversit> of Heidelberg studied law was 
admitted to the bar and beo^an to practise at Cincinnati He was 
a member of the Ohio Senate in 18^4 and 18^5 and from 1857 to 
1865 was a Democratic member of the national House of Repre 
sentatives m which he opposed the war policy of Lincoln In 
1864 he was the Democratic candidate for Vice President After 
lea\ing Congress he became one of the earliest champions of the 
Ohio idea (which he is said to have originated) demanding 
that the e,o\ernment should pay the principal of its 5 o year 6% 
bonds in the greenback currency instead of in com The agn 
cultural classes of the west regarded this as a means of relief and 
Pendleton became their recognized leader and a candidate for the 
Democratic nomination to the Presidency in 1868 but he failed 
to receive the requisite two thirds majority In 1869 be was the 
Democratic candidate for governor of Ohio but was defeated by 
Rutherford B Hayes For the next ten years he devoted himself 
to the practice of law and to the supervision of the Kentucky 
Railroad Company of which he had become president m 1869 
From 1879 to 1885 he was a Democratic member of the United 
States Senate and introduced the so called Pendleton Act of 1883 
for reforming the ci\il service hostility to which lost him his 
seat m 1S85 He was minister to Germany from 1885 to the sum 
mer of 1889 and died at Brussels on Nov 24 1889 

PENDLETON, a city of north eastern Oregon USA on 
the Umatilla river at an altitude of i 070 ft 220 m E of Port 
land the county seat of Umatilla county It is on the Oregon 
Trail and the Oregon Washington highway and is served by the 
Northern Pacific and the Union Pacific railways and motor 
coach lines Pop (19 0) 7 387 (89^^ nati\e white) 1930 Federal 
census 661 The citv lies m the midst of \ast tracts of wheat 
lands cultivated by large scale methods and considered one of 
the highest yieldmg sections m the north west The county 
produces annually 6 000 000 bu of grain i 500 000 lb of wool 
173000 tons of hay and fruits live stock dairy products and 
poultry to the value of over $4 000 000 Pendleton is the prm 
cipal distributing centre for this region and has important manu 
factunng industries including fiour woollen and planing mills a 
large packing plant and factones making roofing material weeders 
and harness and saddles Its retail trading area has a radius of 
40 miles The assessed valuation of property in 1927 was $7 
200000 Pendleton is the seat of the Eastern Oregon Hospital 
for the Insane and of a summer session conducted by the State 
normal school The Umatilla Indian Reservation lies a few miles 
east of the city Pendleton was founded in 1869 and was m 
corporated as a city in 1880 

PEN drawing The art of line drawing is perhaps the 
oldest of the graphic arts The Greeks seem to have considered 
drawing and writing as essentially the same process since they 
used the same word for both This points to the early identity of 
the two arts when drawing was a kind of writing and when such 
writing as men had learned to practise was essentially what we 
should call drawing though of a crude and simple kind 

Materials — ^The earliest pens were made of the bamboo reed 
the hollow stalk of the calamus or other wood with the end 
frayed or pulped Greek and Roman scribes at a later time used 
reeds cut to a point and slit like the modern pen copper pens of 
the same type of Roman manufacture are to be found m mu 
seums to day This pen possibly antedated the common use of the 
qmll pen made from the wing feather of the goose Ink in its 
earliest form was made from soot and charcoal mixed with 
gum there were also vegetable stains and berry juices In China 
the invention of ink is credited to Tien Tcheu who lived between 
2697 #c and 2597 BC One of the ol<iest books known the 


maxims of that ancient Egyptian ruler Ptah hotep dating from 
beyond the ^th century b c shows the use of red and black inks 
The de\eiopment of these mediums however was not toward 
a graphic art but rather toward the written word of history and 
literature devoid of design or pictonal embellishment (See Ink ) 
For paper the barks of trees (especially lime trees) papyrus 
hnen and the prepared skins of calf or sheep as well as vellum 
and parchment were used Finally the use of parchment re 
placed that of papyrus because of its susceptibility to ready 
erasures its two usable sides and its thinness The old scroll and 
the triptych of wax gave way to the codex with its leaves of vei 
lum With this convement form under his hand the scribe for once 
became the artist and his pen found a facility which brought forth 
some of the most treasured contributions to the graphic arts 
these are the hand lettered illuminated books which began to 
appear a little later than the 4th century and reached their great 
est beauty during the following two or three centunes 
The basis of the many beautiful designs m these books is the 
pen line with flat tones of colour and applications of burnished 
gold With the invention of printing which began with Guten 
berg with the first printed date of 1434 and the development of 
means of reproducing the line drawing the art of the book con 
tmued This was in fact the beginmng of pen and mk art and 
incidentally of illustration which is that art that accompanies the 
written word and adorns the pnnted page 

Development — ^The art of pen and mk as we know it began 
with outhne drawing as practised by Villard de Honnecourt ana 
others m the Gothic penod The Florentine masters of the early 
Renaissance such as Pollaiuolo and Botticelli excelled in the ren 
dermg of form shapes were well defined by means of a contmu 
ous and rhythmic outline and Leonardo da Vinci combined the 
well defined outline with dehcate shading in parallel fines 
Michelangelo modelled the muscles in detail by numerous little 
crosslines and ins outhne is not continuous Raphael excelled in 
sureness of line and m the suggestion of form by the simplest 
means in north Italy Pisanello by dehcate pen strokes rendered 
the texture of thm s such as the hairy furs of animals the Carac 
CIS and the Bolognese school developed a pictonal style by the 
close study of nature and the practice of engraving Guercmo s 
and Barocci s brilliant studies were highly prized though not free 
from mannerism This pictonal style reached its height in the 
drawings of two Flemings Rubens and Vandyck who were deeply 
impressed 'SMth Italian art Their drawings are inspired by a very 
robust reahty in which the visible surface of things is observed in 
detail their style is curiously informal The dehberate ordered 
calhgraphy of the earher northern engravers of Durer Schon 
gauer Lucas and Leyden is replaced by a fluent literal draughts 
manship where colour and tone are suggested by cross hatching or 
washes 

Rembrandt is the greatest exponent of the pen and wash tech 
mque He relied mainly on delicately toned washes for the render 
mg of hght and shade m his expressive drawings Other followers 
of this method each in his distinctive style were Claude de Lor 
raine with his fine pen drawing of Itahan landscapes Nicolas 
Poussin with his careful prehmmary studies for composition and 
Tiepolo with his sketchy technique Many more draughtsmen 
might be mentioned their drawings pretended no detached place 
as works of art and no strict adherence to the limitations of the 
pen was observed It was with the development of process repro 
duction at the beginning of the 19th century that pen and ink art 
as a separate art came into being 
Technique — ^Three main divisions appear in the method of the 
pen and ink drawing which have been vaguely mentioned in speak 
ing of the drawings of Rembrandt da Vmci and Rubens The 
first of these deals with sheer fine or draughtsmanship with shght 
or strong allowance toward tone the second deals with tone con 
ception as of the colounst with much or little allowance toward 
fine and the third deals with fine and tone or colour equally esti 
mated and treated consciously as m design Upon closer study 
however these general methods fall into six more specific di 
visions (i) The outime or open drawing in which much or httle 
may be included The range of this i^ethod may run from the 
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given by British ships and by a force of 5 000 men under Gen 
Brent Spencer awaiting orders in Gibraltar harbour 

Napoleon took action against the Spaniards at once Their 
most formidable force lay m Andalusia on his front and m Gahcia 
on his rio-ht flank and he jud^-ed it further most important to 
secure the ports on the east coast and to seize the fortress of 
Zaragoza as a linl of union between his forces m Cataloma and 
m central Spam He accordm<yly detached Gen Dupont with 
0 000 men towards Andalusia Moncey with 9 000 more to ad 
Vance along the east coast and Lefebvre Desnouettes with 4 000 
more to deal with Zaragoza while Gen Merle with a smaller 
column was ordered to restore order on the northern coast All 
except Merle failed On the east coast not only Valencia but 
Gerona repulsed French attacks Zaragoza defended itself with 
desperate tenacity and Dupont thanks in part to useful demon 
strations made by Spencer s force on the coast so mismanaged 
his operations that on July 3 he was forced at Baylen to capit 
ulate ^ith. 18000 men Had not the Spanish army of Gahcia 
under Gen Blake imprudently accepted battle and been totally 
defeated at Medina de Rio Seco by Bessieres (July 14) practically 
the whole of Napoleon s operations would ha\e been fruitless | 

The Campaign in Portugal 1808 — Meanwhile the British j 
Government had m June decided to comply with the Spanish | 
appeal for help Not many troops were available for 12 000 had 
been sent under Sir John Moore upon a hopeless enterprise to 
Sweden However between 10 000 and ii 000 men were embarked 
under Sir Arthur Welksiey He was empowered to add Spencer s 
force to the e and his first objecti\e was to be the Tagus His in 
formation was that Junot had but 20 000 men in all of which at 
least 6000 were at a distance from Lisbon so he landed without 
hesitation on Aug i at the mouth of the Mondego Thence mov 
mg south he drove back an advanced French division under Gen 
Deiaborde at Rohga (Aug i/) and took up a position at Vimeiro 
to cover the landing of reinforcements which were waiting off the 
coast to join him Further reinforcements were on their way 
including Moore s x 2 000 men but since Moore who was senior 
to Wellesley hid offended the Government by returning from 
Sweden two officers Sir Harry Burrard and Sir Hew Dalrymple 
had been specially appointed to keep Moore out of the chief 
command Burrard appeared off the coast on the 20th and on 
the ist Junot with 000 men attacked Wellesley who had 
17 000 at Vimeiro and was hopelessly worsted Left to himself 
Wellesley would have captured Junot and his whole army but 
Burrard interposed and before Burrard had held command 24 
hours Dalrymple appeared to supersede him Though an excellent 
administrator Dalrymple was inexperienced and nervous m the 
field He would not follow up the beaten French and ultimately 
Junot and his army were sent back to France by sea under the 
Convention of Cmtra (Aug 31) The Ministry made Dalrymple 
the scapegoat for the mistakes mainly its own which had led to 
the convention but at least Lisbon had been secured as a base 
for future operations 

The British Government decided to prosecute the advantage 
gamed The Spaniards had dnven the French behind the hne 
of the Ebro and four Spanish armies so called under four differ 
ent commanders each of them jealous and unskilled with no com 
mander m chief were ranged along the river from Tudela to 
Reinosa talking big of expelhng the enemy from Spam A space 
in this line was left for the English and m September the Bntish 
Government resolved that it should be filled with 40 000 Bntish 
troops Although Sir Harry Burrard had been expressly appointed 
to exclude Sir John Moore from the chief command it was now 
determined to supersede Burrard by Moore a decision which 
Burrard received not only with obedience but m an ideal spmt 
of loyalty and patriotism But meanwhile upon the news of the 
disaster of Baylen Napoleon had ordered 80 000 men to march 
into Spam and early m September he organized the army of 
Spam into six corps and a reserve with a total strength of 200 000 
men By the end of October he had not far short of 120 000 
efective men on the Ebro on Nov 6 he took personal com 
ifiand The Spaniards iikerwise had been reinforced by the trans 
port of 90GO 01% of Ronsanas 15000 men from the Baltic to 


Santander by the British fleet but nothing could give strength 
to ill organized and half disciphned levies On Oct 29 one Spanish 
army was dispersed at Zornosa On Nov 10 another was utterly 
routed at Gamonal on the nth and 13th another underwent the 
same fate at Espinosa and Remosa and on the 2^rd yet another 
army was signally defeated at Tudela Briefly the Spanish army 
of the left had ceased to exist and those of the centre and right 
had been broken and routed The way to Madrid was open and 
on Dec 4 the capital was occupied by the French 
Sir John Moore s Campaign of 1808-09 — Meanwhile Moore 
much hampered by want of transport and money had set his 
troops in motion at the end of October He had actually with 
him about 2 000 men but a further body of some 18 000 more 
under Sir David Baird was under orders to sail from England to 
Corunna and Moore decided that with the Spanish armies lying 
between him and the enemy he might safely effect his junction 
with Baird by land While therefore he himself moved north 
east upon Ciudad Rodrigo and Salamanca Baird was to stnke 
south eastward from Corunna and meet him at Valladolid or 
even farther to the east Owing to the lack of roads howeier 
Moore was obliged to send the cavalry and artillery under Sir 
John Hope by the valley of the Guadiana to move eastward 
through Talavera to Madrid and thence north westward through 
the Esconal pass of the Guadarrama — a very considerable detour 
On his march northivard Moore received only disquieting news 
of the Spanish dispositions and upon reaching Salamanca on 
Nov 14 he heard definitely that the Spaniards had been routed 
at Zornosa and that the French were advancing on Valladolid 
Plainly it was madness to think of advancing faiiher to effect 
his junction with Baird and he therefore halted and wrote to 
inform the Government that the plan of campaign which they 
had prescnbed for him was visionary that the Spaniards them 
selves had no definite plans and that it was impossible for him to 
get any authority m Spam to take any notice of his presence 
Baird meanwhile had reached Corunna with his infantry on 
Oct 13 but had found his arrival anything but welcome to the 
junta of Gahcia However by Nov 13 the whole of his cavalry 
had also joined him and by the nd he had reached Astorga 
There he received news of the rout of the Spamaids at Zornosi 
and Espinosa not from any Spanish source — for the Spamards 
Ignored his existence — ^but from his own intelligence officers and 
he made up his mmd to retreat On the 28th Moore at Salamanca 
heard of the defeat of the Spanish right at Tudela and at once 
decided to retire upon Portugal He therefore sent orders to Hope 
who was already across the Guadarrama to hasten to him with 
ail speed and to Baird to fall back to Corunna and join him at 
Lisbon by sea Baird began his retirement at once and Hope 
by a forced march by way of Avila Fontiveros Peneranda and 
Alba de Tonnes regained touch with Moore on Dec 4 Urgent 
messages now reached Moore from Frere the Bntish minister 
at Madrid to make an effort to save the capital which was pre 
paring for a desperate resistance and Moore though distrustful 
countermanded his orders to Baird and bade him return to 
Astorga On the 9th he learned of the fall of Madrid and he 
now resolved to make a dash upon the French communications 
at Burgos On the 13th he moved his headquarters from Sala 
manca north eastward to Alaejos where by great good fortune 
an intercepted despatch from Berthier Napoleon s chief of staff 
to Soult gave him the key to the French dispositions and showed 
that Soult s corps httle over 20 000 strong lay isolated on the 
Carrion some 90m to north east of him Incidentally he learned 
that the French in Spam now numbered 250000 but though 
fully alive to the risk he resolved to advance and strike at Soult 
Moving northward he joined hands with Baird at Mayorga on Dec 
17 his advanced parties more than once brushing against the 
French on the way and marched upon Sahagun where on the 
21st his cavalry fought a bnlliant httle action against the French 
horse On the 23rd he had made all bis preparations for falling 
upon Soult on the morrow when mtelhgence reached him that 
the French under the emperor in person were moving against him 
m great force Thereupon he gave orders for immediate r#theat 
He had been expecting that he wiuld haae to * run for iV amd 
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now the time was come 1 

Napoleon had been fully convinced that the Bntish had with | 
drawn into Portugal and could hardly give credence to Moores 
audacity He realized it however on Dec 19 and taking 42 000 
men in hand himself and entrusting as many more to Junot and 
Soult he fiew to the pursuit hopmg to make an end of Moore 
by a great enveloping movement Moore retired upon Corunna 
but the emperor could never overtake him and on Jan i 1809 
he made over the chase to Soult The discipline of the British 
began to fail very early in some regiments but Moore hustled 
them on hghtmg many petty rearguard actions on the way and 
after much hardship in crossing the mountains of Galicia on Jan 
II brought his army sadly thinned indeed but safe to Corunna 
The transports having been delayed m their arrival by foul winds 
he was obhged to take up a position to cover his embarkation The 
ships arnved on the 14th and on the i6th Soult with 20 000 men 
and 40 guns attacked Moore with 15000 men and mne hght 
cannon Soult was repulsed but Moore was mortally hurt Baird 
was disabled by a severe wound and it fell to Gen Hope to re 
embark the troops and bnng them safely to England The result 
of the campaign seemed to be a failure but Moore had dislocated 
the whole of Napoleons plans and moreover had caused him 
to scatter his troops far too widely over the surface of the 
Peninsula with fatal consequences 
Campaign in Portugal and Spam 1809 —Austria was pre 
panng again to take up arms against Napoleon and the question 
was where England should act m her support Moore had quite 
correctly declared the Portuguese frontier to be indefensible 
Wellesliy who vfks now consulted opined that if the Portuguese 
army and mihtia were reorgamzad and 20 000 British were added 


to them the French would need 100 000 men to conquer Portugal 
and that if the Spamards continued to resist the French could 
not spare so many The cabinet resolved to make its main effort 
on the Scheldt and only with great difficulty Castlereagh per 
suaded them to send Wellesley out to the Pemnsula and to give 
him 26 000 men Wellesley reached the Tagus at the end of Apnl 
He found that Soult after his march to Corunna had invaded Por 
tugal and taken Oporto that Ney who had also joined m the 
chase of Moore was subjugating Galicia and that Marshal Victor 
was lying at Menda within 40m of the eastern Portuguese fron 
tier threatening invasion by the hne of the Tagus The Spamards 
had not done well during the winter Gen St Cyx had beaten 
them badly m Catalonia and the army of the centre had sustained 
defeats at Ucles (Jan i ) Ciudad Real (Feb 18) and Medellin 
(March 28) There was nothing to stop Soult except some dis 
heartened Portuguese levies nor to check Victor except the de 
moralized army of Gen Cuesta which had just been beaten at 
Medellin However both Soult and Victor were stationary their 
headquarters were 200m apart and although they were supposed 
to be acting in concert they were not in commumcation with each 
other Gen Beresford and other Bntish officers had by this time 
brought 15 000 Portuguese troops into a fairly efficient condition 
and with these and 25 000 Bntish Wellesley on May 7 advanced 
northward against Soult The marshal suspecting nothing had 
scattered his troops in considerable depth to south and north of 
Oporto and Wellesley tried to cut off the southern detachments 
but failed He crossed the Douro just above Oporto however, 
under Soult s very nose mid catching the French army by sutpnse 
^ drove it away as a mere disorderly mob which would have been 
, destroyed but for the timidiiy of Gen Murray o^le of Wellesley s 
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divisional commanders Following Soult Wellesley drove him 
north throu h a miserable country and only by desperate marches 
and after desperate per Is did the marshal finally make his way to 
Lugo having lost 6 ooo men and the whole of his artillery He 
owed his safety mainly to the fact that Wellesley had on the i8th 
been obliged to abandon the pursuit having received news that 
Victor was m motion on the Tagus 

Victor s movement proved to be nothing but a reconnaissance 
m force desimed to obtain mteihgence of Soult and King Joseph 
at Madrid having learned not from Soult but from Paris of the 
mishaps which had befallen that marshal recalled Victor up the 
Ta us to Talavera Soult having called upon Ney at Lugo to 
re equip his army the two commanders and their respective 
armies had quarrelled violently with the result that joint opera 
tions planned between them against the Galician msurg nts came 
quite to nought and the French were driven out of Gahcia for 
ever Rather by accident than design Ney and Soult drifted south 
waid and by the beginning of July their corps as also that of 
Mortier some 50000 men in all were assembled at Astorga 
Benavente and Valladolid within 50m of the valley of the Tagus 
Joseph had in and near Madrid 7 000 men and Victor s corps 
numbered about ^ 000 so that he was in a position at short 
notice to concentrate at this time 100 000 men in that valley 
Such was the situation when Wellesle> having returned to Abran 
tes from northern Portugal proposed that he with 23 000 British 
and Cuesta with as many Spaniards should march on Madrid 
by way of the Tagus The supreme Government of Spam eagerly 
accepted the suo-gestion undertaking to provide everything and 
quite unconscious of the storm that was gathering before him 
Wellesley marched (June 27) to join Cuesta at Piasencia On 
July 1 7 the two armies advanced The march was one long story 
of wrangling and distress Cuesta was old infirm incompetent 
and obstinate His army was without order or discipline and no 
measures had been taken for transport and supply Victor fell back 
before the allies till reinforced by Joseph to a strength of 46 000 
men then the alhes fell back m turn the Spaniards turning their 
retreat into a flight With much difficulty Wellesley stopped the 
panic and took up a position at Talavera (July 7) Victor at 
tacked the 1 ey of the position on the same night and was repulsed 
and renewing the onslaught in force on the next day was again 
repelled with a loss of 7 000 men and 1 7 ^^uns Wellesley himself 
had lost 5 000 men but being reinforced by the Light Brigade on 
the 29th was eager to advance Cuesta fortunately refused and 
on Aug I Soult came down the pass of Banos which Cuesta m 
spite of Wellesleys urgent entreaties had declined to defend 
into the valley of the Tagus Wellesley awaking to his danger 
abandoned his wounded crossed the river by the bridge of Arzo 
foispo and led his starving aimy back to Portugal by way of 
Badajoz Though the preoccupation of Napoleon with the Austrian 
war justified Wellesley in making an extraordinary effort he had 
taken an unwarrantable risk He had been warned that the 
Spanish troops were worthless and their supply system chaotic 
and he had disregarded the warning Having now learned his 
lesson he resolved to have nothing to do with the Spaniards m 
the future However for his victories he was created Viscount 
Wellington 

Canapaigm of 1810-11 — ^During the winter Wellington thought 
matters out The Spaniards untaught by experience embarked 
on a new winter campaign which resulted m the total defeat of 
Cuesta s successor Areizaga at Ocana (Nov 19) But out of 
this evil came good Soult and Joseph from sheer cupidity 
invaded Andalusia failed from carelessness to master Cadiz and 
found themselves set down to the siege of a place which without 
a naval force was impregnable Welhngton gladly spared a few 
troops which were made up from England to B 000 to aid in the 
defence of Ca^ The more troops squandered by the French in 
useless enterposes the better for him But the situation was 
$enous NapoIe<m had reduced Austria to submission at Wagram 
md ivouM doubtless use every available soldier to master the 
J^qmnsula in iSro Vet Welhngton so long as he had ladion sa^ 
^iWay to th^rt tarn The French had three things Against them 
"WS not 0p6n to Ihw* Secondly the Spdmshf popd 
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lation was to a man against them and though the Spanish armies 
were valueless the people were always cutting oft stragglers and 
small parties insomuch that a letter could not be sent by the 
French with a smaller escort than 5 men Thirdly the French 
armies always lived 0x1 the country Wellington reasoned some 
what m this fashion I have to encounter 000 men with 
40 000 I must tram the Portu uese army with the help of English 
officers so as to make m> 40 000 into 50 000 This task he com 
mitted to Beresford The French he argued next live on the 
country and therefore cannot stay lon°^ m one place I have the 
sea to furnish me with all that I want and if I organize my 
service for feeding my army perfectly I can go when I please and 
stay where I wish as long as I wish So he set himself to or anize 
an efficient service for transport and supply But he went on 
everythin^’ depends on my base on the sea Lisbon and I must 
make Lisbon impregnable He did so by throwing up the fortified 
lines of Torres Vedras 25m north of the city Now he argued 
if I have 50 000 men the French must bring 60 000 to beat me 
The removal of 60 000 men must weaken them in some part of 
Spam and there the Spaniards will mike trouble If they advance 
against me I shall retire before them accepting battle if they give 
me a favourable opportunity for the missile action of my lines 
IS superior to the shock action of their columns but if noj re 
treating steadily till I reach my fortified lines They cannot wait 
long before them because they live on the country and will ex 
haust It They must retreat m time through terntoiy which they 
have already eaten up and I carrying my food with me can pur 
sue them and cause them heavy loss I can go on playing this 
game as long as they like I must wm m the end The only 
trouble is that though the natural access for the French to Por 
tugal IS from the north east by way of Salamanca and Almeida 
they can enter it also from the east by the line of the Tagus so 
that I must divide my force to secure both routes If they advance 
by both routes in strength it may be awkward but that is un 
hkely The way by the Guadiana south of the Tagus is lucluly 
sealed up for the present by the Spanish fortress of Badajo/ But 
even if driven from Portugal I can land my army at Cadiz and 
play the same game there I must win in the end and the more 
certamly because the French generals are always quarrelling 
among themselves and pay no obedience to King Joseph their 
nominal commander 

And so it came about Napoleon gave Massena the command 
of 65 000 men as the army of Portugal and Soult the command 
of as many as the army of Andalusia Wellington with iSooo 
British and 14000 Portuguese awaited Massena near Almeida 
leaving Gen Hill with about o 000 men mostly Portuguese to 
guard the route by the Tagus Massena first besieged and cap 
tured Ciudad Rodrigo which barred his way (July xo) and then 
pushed his advanced troops across the frontier Gen Craufnrd 
with the Light Division engaged these most unnecessaniy on the 
Coa (July 23) happily without serious mishap though the odds 
against him were four to one Then Massena advanced and 
Welhngton retreated steadily before him At Bussaco having 
summoned Hill to him Wellesley oiered battle with $0 000 men 
in a very strong position Massena accepted it (Sept 27) and 
was repulsed with 4 600 casualties whereas Wellington s did ndt 
exceed i 250 Then the retreat began again and Wellington en 
tered the lines of Torres Vedras (Oct 10) Massena lingered be 
fore them for a month till compelled by want of subsistence to 
retire 30m to Santarem Here he waited with persistence for it 
was expected that the Bntish Ministry would fall and be sup 
planted by the Whigs who would certainly withdraw the British 
army from the Peninsula It was an anxious time for Welhngton 
for m Jan 1811 Soult appeared with another army before 
Badajoz and the Spanish army on the spot of ered battle which 
Welhngton had begged that it would on no account do and waa^ of 
course beaten Wellington detached Beresford With ten Bfitish 
battalions and some Portuguese to Watch Soult and at oh 
March 5 Massena began to retreat Welhngton foldwed tei 
up with 44 000 men but ms obliged immediate to bdO 
of them to Beresfofcd since Badajoe bad (March l:^ 
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tmutd his purbuit and by April 8 Massena had recrobsed the 
Portuguese frontier on his to Salamanca with his army m 
rags starved and demoralized The campaign had cost him 25 000 
men killed captured or dead from sickness 

Campaign of 1811 — Meanwhile Sir Thomas Graham and the 
Spaniaids had fallen upon the besie ers of Cadiz and the British 
had fought a brilhant action against them at Bar osa (March 0) 
Thereupon Soult hurried back from Badajoz to Andalusia and 
Wellington reinforcing Beresford set him down to beleaguer 
Badajoz (\pnl ) with the option of fi htmg Soult or refusing 
battle as soon as the marshal should march back as he certainlv 
would to rcheve the fortress He then returned to his own army 
which had stopped its pursuit of Massena on the Portu uese 
frontier and was now covering the blockade of Mmeida Massena 
advanced from Salamanca to reheve it and Welhngton ofteied him 
battle (Mav o) at Fuentes de Onoro just across the Spanish fron 
tier Massena a sailed the village on the 3rd and was repulsed 
with 650 casualties W^eilmgton s not exceeding 250 On the 5th 
Massena made a general attack and then as Wellington said 
if Boney had been there we should ha\ e been beat But thou h 
Wellington s position was defective the steadiness of his troops 
enabled him to hold his own His casualties were i 530 Massena s 

00 and on the 7th Massena retreated to Salamanca leaving 
Almeida to its fate The fortress was presently abandoned and 
blown up by the French the garnson to Wellington s great 
vexation escaping Massena was shortly afterwards recalled and 
replaced by Marmont but Welhngton always considered Massena 
the ablest of all the French generals with whom he had to do m 
the Peninsula 

Meanwhile for want of proper artillery Beresford s siege of 
Badajoz had not prospered Soult wnth 24 000 men and 50 guns 
returned from Andalusia to its rehef m May and on the i6th 
Beresford with 8 000 British and 21 000 Spamards engaged him 
at Albuera Beresford mismanaged the action and would have 
lost it but for one of his staff Capt Henry Hardinge He was 
saved bv the steadiness of his British troops who suffered 4 000 
casualties The Spaniards lost 3 000 and Soult 8 000 The marshal 
retired and all was safe for the present but Welhngton with 
his httle force had actually fought two general actions on the 
two mam lines of entry into Portugal — a very severe strain upon 
his strength 

He now (May 29) re opened the siege of Badajoz with bad 
Portuguese cannon for hving in almost daily dread of orders to 
evacuate the Pemnsula he had all this time kept his own siege 
tram on its ships m Lisbon harbour On June 10 the prospective 
junction of Marmont wnth Soult obhged him to raise the siege 
and withdraw his troops 37000 Bntish and 17000 Portuguese 
to the Caia a httle to west of Badajoz Soult and Marmont i 
having joined forces at Merida (June 17) advanced agamst him 
With nearly 60 000 men but decided to leave him alone The 
two marshals then quarrelled and Soult returned (June 28) to 
Andalusia leaving troops which raised Marmont s strength to 
43 000 men On July Marmont withdrew to the valley of the 
Tagus Wellington then landed his siege train and moved north 
to the blockade of Ciudad Rodngo leaving the bulk of his force 
under Graham and Hill to protect the eastern frontier Marmont 
collecting sS 000 men marched to its relief and Wellington 
calhng up troops which gave him a strength of 30000 Bntish 
and 16000 Portuguese raised the blockade and awaited him 
On Sept s Marmont made a reconnaissance m force which 
brought on a hvely httle combat at El Bodon but he was afraid 
to go farther and on Oct i retired to his cantonments on the 
Tagus The campaign ended by a spnng of Gen Hill upon an 
isolated French detachment at Arroyo Mohnos to the north east 
of Menda when 2 000 French were killed or captured at a cost 
of 100 British casualties (Oct 28) 

Campaign of 1812 — ^Throughout the penlous year 1811 when 
Welhngton had botne the brunt of the attack of the armies both 
of Portugal and Andalusia the Spamards had accomphshed very 
little But their armies had now been m large measure replaced by 
guferriHgliands of irregulars frequently under very able leaders 
which made the task of holding £paiin in subjec^on more difficult 


to the French than ever To paralyse one of these chiefs Balles 
teros in the south Soult (Dec 1811) directed an attack upon one 
of his principal bases Tanfa which was repelled with tnflmg 
loss to the httle garnson half Spamsh half Eno-hsh but cost the 
French 500 casualties And now Napoleon intent on the invasion 
of Russia decided that he w ould draw upon Marmont s army 
to subdue the eastern provinces and Andalusia thoroughly and 
then turn all his strength upon Portu<^al Welhngton for his part 
had planned the capture of Ciudad Rodrigo so as to close the 
north eastern gate of Portugal and on Jan 8 he invested the 
pla e battered a breach and on the 19th stormed it out of hand 
with no more than 500 casualties before Marmont could even 
assemble troops to save it Marmont was left gasping with dismay 
Ciudad Rodngo with a garrison of 5 000 raw Spamards had 
defied Marshal Ney for 5 days and Welhngton had snatched it 
from a French garrison in 12 da>s Melhngton then dispersed 
his troops innocently into cantonments as did Marmont bem 
unable to keep them concentrated for want of supplies On Feb 16 
Welhno'ton advanced to the siege of Badajoz stationing Hill 
at Merida to cover the operation from the east Ground 
was broken on March 17 a breach was battered and on Apnl 5 
the place was taken by escalade the storming parties having 
failed in their assault The capture of Badajoz cost Wellington 
5 000 casualties and for 48 hours the troops were out of all 
control but the gam was great for he had captured the French 
siege tram at Ciudad Rodngo and their pontoon tram at Badajoz 
He then detached Hill to destroy the French bridge of boats 
over the Tagus at Almaraz (May 17) thereby reducing Soult and 
Marmont to the bridge of Toledo for communication between 
their armies and then leaving Hill at Menda with 22 000 men to 
parry any movement of Soult he advanced (June 13) with 8 oco 
Bntish and 15 000 Portuguese agamst Marmont at Salamanca 
The marshal fell back to the Douro till being reinforced he took 
the offensive (July 16) and manoeuvred agamst Welhngton s com 
mumcalions On more than one day the two armies raced each 
other in two parallel columns only a few hundred yards apart 
ready to wheel into hne and engage at any moment At last on 
July 22 Marmont made a false movement leaving his left wing 
in isolation and Wellington sprang upon him instantly and inflicted 
a crushing defeat He had 50 000 men including Spamards and 
60 guns Marmont had 47 000 and 78 guns The French losses 
were 14 000 men 20 guns and two eagles Welhngton s casualties 
were $ 000 The French retreated north east upon Burgos and 
Welhngton having entered Madrid m triumph (Aug 12) invested 
Burgos The siege was most unskilfully conducted and Welling 
ton was obhged to raise it (Sept 2) upon the advance of the 
French agamst him m force from all parts of Spam With dif 
ficulty he gamed time for Hill to join him as he retreated and 
on Nov 1 1 with 68 000 Bntish Portuguese and Spamards he 
offered battle to 90 000 French on the field of Salamanca The 
French dechned the challenge and Wellington pursued his retire 
ment with some suffering to his troops but little molestation from 
the enemy to Ciudad Rodrigo where the campaign came to an 
end (Nov 19) His losses in the retreat were 9 000 but foreign 
cntics count it his greatest achievement The advance on Madrid 
was no doubt a mistake but the campaign had been brilliant 
It had cost him o 000 men but it had cost the French 40 000 
and some hundreds of guns and lastly it had cleared the French 
out of all Spain south of the Tagus 
Campaign of 1813 — ^The new year foimd Wellington an earl 
and a marquis and Napoleon the poorer by some 400 000 mm 
lost in the snows of Russia The emperor was fain to draw many 
troops from the Pemnsula and of those that remained the im 
fortunate Eang Joseph had l6ss control than ever The cartes 
of Spam on the other hand had nominated Weilrngton com 
mander m chief of their armies of which a contingent m 000 
strong was under his immediate orders for the commg campaign 
Furthermore in 1812 the British Government had landed some 
9 000 troops from the Mediterranean on the east coast of Spam 
— sphere beyond the reach of WeHmgton-^and these with the 
^ addition of 20 qqo Spam^ troops m English pay^ seemed hkely 
to pvte trouble to the Fnm^h m that qt|®rter Their rnrnmmdm 
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however Sir John Murray the general who had failed Wellington 
on the Douro in 1809 was a feeble creature of whom little could 
be expected He succeeded m repelling an attack by Gen Suchet 
at Castalla (April 12) and with a little enterprise might have 
turned his success to great account His army though composed 
of five different nations was 17000 strong whereas Suchet had 
at most 15000 and Suchet s casualties in the action numbered 
I 000 against Murray s 500 But Murray allowed the opportunity 
to slip and a subsequent operation which he undertook against 
Tarragona was so disgracefully mismanaged that it brought Mur 
ray to a court martial 

This however was only a minor incident m the Peninsular 
operations In the mam field Wellington marched from Portugal 
with a full strength of about 100 000 men 47 000 of them British 
and the remainder Spanish and Portuguese The Spanish guerrilla 
leaders were so active and so formidable in Biscav and Navarre 
that they found full employment for no fewer than four French 
divisions under Gen Clause! Thus weakened the French army 
could make no stand on the Douro but fell back north eastward 
abandoning Burgos to the line of the Ebro Wellington forced it 
to retire by turning its northern flank and Joseph with Marshal 
Jourdan for his adviser decided to fight a delaying action m the 
basin south of Vittona to cover his further retreat He had only 
50 000 men for Clausel in spite of repeated orders had not 
joined him whereas Wellington had 7 000 and had Welhngton s 
orders been followed few of the French would have escaped As 
thing's fell out Joseph got away with the loss of all his artillery 150 
pieces and every scrap of baggage but of no more than 7 000 
men Wellingtons casualties being 5000 The French retreated 1 
over the Pyrenees into France and Wellington having pursued ’ 
them as far as Pamplona decided to abandon the chase It was 
essential to master the fortresses of Pamplona and San Sebastian 
before he could dvance farther and until these should fall he 
occupied the mam western passes of the Pyrenees on a front of 
about ‘^om south eastward from San Sebastian Pamplona was 
blockaded by the Spaniards and the siege of San Sebastian a 
tiny fortress was entrusted to Sir Thomas Graham with one 
British division and one Portuguese brigade 

Meanwhile Napoleon had displaced Joseph sending Soult to 
take command of all the troops that had retreated from Spain 
The marshal arrived on July 13 and having receded fresh artillery 
and restored more or less the organization and discipline of his 
70 000 men he on July 20 launched a great counter attack along 
the three main valleys of the Pyrenees which lead to Pamplona 
He met with some initial success for Wellingtons divisional 
generals were alwa> s rather helpless unless their commander m 
chief was at hand but Soult s plans were not fulfilled as he had 
intended and it was rather by accident than design that on 
July 6 he found himself at Sorauren facing 16 000 of Welling 
ton s troops with 30 000 of his own men He attacked but was 
repulsed with heavy loss and Welhngton then taking the offensive 
in his turn drove the French back after six days fighting as a 
mere demoralized mob to their former position on the northern 
slopes of the Pyrenees Soult admitted a loss of 13 000 men 
whereas Wellington s did not exceed 7 oco 

In the course of these operations the first assault on San 
Sebastian was delivered on July s and repulsed with a loss of 
400 men Want of ammumtion then compelled the turning of the 
leaguer into a blockade till Aug 22 when the siege was renewed 
and on the 31st the place was successfully stormed though at 
great cost of life First and last the casualties at San Sebastian 
were over 3 700 On the day of the storm Soult made a final 
effort to save the fortress but was beaten back with a loss of 
3 800, the casualties of the allies being 2 600 The brunt of the 
two days fighting fell upon the Spaniards whose losses exceeded 
1 600 Soult now resolved to stand on the defensive and fortified 
fines of excessive extent to the south of the Bidassoa These Wei 
fington attacked on Oct 7 and carried with little difficulty after 
thtee days combat whemn both sides lost about i 6ao men 
Sqtdt then began to fortify another position a httle to the north 
Watd on the Nivelle and Wellington bnnging his troops forward 
Ito the hgh ground to ngurth of the Bidassoa halted till the fall 
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of Pamplona should allow him to advance farther 

He was not quite happy notwithstanding all his successes His 
relations with the Spanish Government were such that he had 
resigned his command of the Spanish armies (Oct 9) and with 
the Portuguese Government they were little better It was clear 
to him that m case of a reverse retreat into Spain would be out 
of the question Moreover though Napoleon s star was already 
on the wane Wellington as yet knew only that he was standing 
up to his enemies in Germany and it was always possible that 
he might win a great victory come to terms with them as his 
custom was and return to launch all his forces against his foes 
in the Pyrenees Moreover on the east coast of Spam the 
latest British commander Lord William Bentmck had contrived 
to sustain at Ordal a reverse at the hands of Suchet (Sept i^) 
However on Oct 25 Pamplona fell and on Nov 10 Wellington 
attacked Soult s position on the Nivelle and carried it capturing 
69 guns the casualties 4 300 being about the same on both sides 
He was now fairly established on the plains of France and recog 
nized that it was vital to him to have the population on his side 
He could by this time count upon the good behaviour of his own 
troops towards the inhabitants but the Spaniards had suffered 
too much at the hands of the French and could not be kept from 
maltreating them With 40 000 Spaniards I don t know where I 
should stop he wrote at this time but if they plunder they will 
rum all Reluctantly and regretfully he sent most of them back 
to Spam 

On Dec 8 came the great news that Napoleon had been utterly 
overthrown at Leipzig with orders that Wellington was to press 
the imasion of France Thrown back from the Nivelle Soult 
had entrenched himself on the river Nive south of Bayonne and 
here Wellington attacked him on Dec 9 The operations lasted 
five days Soult counter attacking without success on the loth 
and nth and were greatly complicated by the sudden rise and 
fall of the rivers fed by the glaciers of the Pyrenees Owing to 
the destruction of a bridge by a flood Soult was able to attack 
with 30 000 men and 30 guns a force of 14 000 men and 14 guns 
under Gen Hill which stood in isolation about St Pierre (Dec 
13) but after a “very severe action he was repulsed his losses 
being 3 000 and the British i 700 The casualties on the French 
side for the five days were 5 600 and of the alhes s 000 

Soult then withdrew to a position on the Adour and meanwhile 
the European situation again gave Wellington anxiety The allies 
after their victory at Leipzig had all fallen at variance with each 
other and their military plans seemed to Welhngton to be insane 
Napoleon moreover was negotiating for the detachment of Spam 
from the side of the alhes m order to withdraw Suchet s troops 
thence On this latter point Wellington s mind was soon set at 
ease (Jan 9 1814) through the rejection of Napoleon s overtures 
by the Spanish Government but his misgivings as to the military 
projects of the alhes were justified However after much delay 
i through bad weather by a senes of skilful movements (leb 
17-24 1814) he manoeuvred Soult out of his position on the 
I Adour crossed the river — 500 yards wide — on a bridge of most 
■ ingenious construction and thus forced Soult into the open 
Leaving Sir John Hope to invest Bayonne and the strong garn 
son installed there by Soult Wellington followed the marshal m 
his retreat eastward overtook him at Orthez (Feb 27) and with 
34 000 men against 37 000 drove him off with a loss of 4 000 
killed wounded and prisoners his own casualties being just under 
2 000 Soult continued his retirement eastward with Wellington m 
close pursuit till days of heavy ram brought the British to a stand 
still and contact was lost between the two armies (March 3) 
Wellington took the opportunity to occupy Bordeaux as his new 
base on the sea but Soult hurried his troops as a disorderly mob 
towards Toulon not halting till he reached Tarbes (March S) 
Then at last he reahzed that his enemies were stationary some 
35m to the north west of him and on March 13 he moved up to 
Welhngton s outposts as if to attack but thought better of it 
and on the 16th moved away slowly to southward He had orders 
from Napoleon to keep bis field of action as near as possible to 
the Pyrenees and endeavoured thus to fulfil them For^aE that 
he knew the emperor would yet |iold his own 


PENINSULAR WAR 



CONCLLSIOInS] 


PENINSULAR WAR 


These had m fact been most cntical da>s farther north The 
Prussians had gi%en \apoleon an opportunity and he had struck 
at them a uccession of telimg blo^s Austrians Prussians and 
Russians ahke were ternfied for all that they outnumbered him 
by three to one and sta<^gered back m dismay Matters remained 
in doubt till March when Napoleon resoKed to manoeuvre 
against the rear and commumcations of the allies and they in 
turn plucked up courage to ignore him and continue their march 
to Pans 

On March i8 \\elhngton with a force raised to nearly 50000 
men b> the arrival of a contingent of Spamards resumed his 
pursuit of Soult and on the 19th was constantly engaged with 
his rearguard On the oth Soult fought a useless httie combat 
at Tarbes which only delayed his retreat to no purpose and 
compelled him to take the longer of two roads to his next point 
Toulouse Vk'elhngton followed the shorter road and Soult in 
order to anticipate him was compelled to hurry his wretched 
troops on with a speed which reduced them to a rabble Never 
theiess Wellington moved on slowly and cautiously For one 
thing the ram was incessant but even more disturbing was a 
report which had reached him that Napoleon had fallen back to 
Orleans This imght mean that he intended to join Soult and 
raise all southern France ae,amst the British and their allies which 
would be a serious matter indeed Not till the 6th did he 
come up before Toulouse unaware of course that on the previous 
day Napoleon s doom had been sealed 
The position taken up b> Soult was very strong and could 
not soon be approached without preparatory operations of extreme 
delicacy But havino- a beaten army before him Welhngton took 
e\ery imaginable hberty and finally attacked on April 10 in a 
most pnmitive and hazardous fashion His casualties 4 000 men 
were twice as great as Soult s and the French later were inchned 
to claim the fight as a victory But Soult knew better and 
evacuating Toulouse on the 12th continued his retreat On that 
day news reached Wellington of the fall of Napoleon He at once 
informed Soult but through no fault of the marshal the garrison 
of Bayonne made a sortie on the mght of the 14th which cost 
them 900 and the alhes 800 casualties This was the last blood 
shed On the i8th an agreement for the suspension of arms was 
signed and the Peninsular War was over 
The heroes of the war were whatever the British may think 
the Spaniards It is true that their provisional Government was 
meificient their improvised armies of little mihtary value and 
their most prominent commanders such as Cuesta Castanos 
and La Romana incompetent Their heads were turned by their 
imtiai success at Baylen when they had to do with a frightened 
man and they were always trying to repeat Baylen with raw 
levies under unskilled leaders There were moreover endless 
jealousies between rival authorities provinces and commanders 
But the spirit of the nation as a whole was beyond praise and was 
quickened by a savage hatred of the French Every French 
traggler s throat was cut and small bodies of men were destroyed 
without mercy The French tried to quell this spint by repnsals 
—burning villages and shooting villagers— but the Spamards 
retorted in kind and before the close of 1808 both sides had ex 
hausted their powers of terror the French by burmng Spamards 
alive m their houses the Spaniards by sawing a captured French 
general asunder But the losses thus inflicted upon the French 
were very formidable Marbot reckoned the average number 
of deaths of French soldiers from all causes from the beginning 
to the end of the war as 100 dady From the year 1812 the 
guerrilla leaders took matters very much out of the hands of 
the regular military commanders and proved to be much more 
efficient than the regular generals These leaders were drawn 
from all classes — one of the best was a priest — and as their 
followings swelled to three four and even five thousand men of 
all three arms they became most dangerous opponents Their 
knowledge of the country m the wild mountainous distncts which 
they preferred gave them enormous advantages over their enemies 
while if closely pressed they could disperse for the time and re 
assemble when Ihe pen! was over Their quality vaned very 
greatly Some were composed oi every descnption of desperate 
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adventurer not excluding British and French deserters and were 
rather wild Others were under far stricter restraint At least 
one was subjected to discipline as stern as that of Cromwell s 
Ironsides and began every day with mass Taken altogether they 
wrought great things for the hberation of their country and were 
perhaps the best expression of the national will to victory But 
the sufienngs of Spam from French oppression and extortion and 
from the ravages of war were terrible They were the source of 
many of her troubles during the 19th century and she has not 
yet perhaps recovered from the effects of those awful years But 
she has good nght to be proud of her Guerra de Independenaa 
In Portugal likewise the national spirit was admirable There 
is no more frugal patient docile industrious man than the 
Portuguese peasant and with British officers in the higher regi 
mental ranks to superintend his training he made an excellent 
soldier When he failed as at one moment he did it was ownng 
to his Governments neglect of him but when m response to 
Bntish protests that fault was amended the Portuguese soldier 
speedily recovered himself The Portuguese are still proud of a 
phrase written by Welhngton from the Pyrenees m 1813 in which 
he described their countrymen as the fighting cocks of the army 
It must be added that when once the French had been driven 
across the Pyrenees the Portuguese began to manifest consider 
able jealousy of the Bntish officers in their army and that 
Welhngton s efforts to obtain some of his old Portuguese regi 
ments for the campaign of Waterloo failed completely Still this 
was perhaps no more than natural The Portuguese like the 
Spamards suffered terribly from the war and still suffer from it 
They have however retained two things Bntish — their rule of the 
road and their bugle calls 

I The fact nevertheless remains that without the little British 
I army under the command of Wellington Spaniards and Portuguese 
could hardly have worked out their dehverance At first as has 
been seen Welhngton did not realize all the difficulties of the 
problem set him but after the experience of 1809 he was under 
no illusions and there and then thought out the solution His 
first task however was to tram his own troops for the army 
had no regular administrative services in those days and indeed 
was subject to three different departments — the cavalry and m 
fantry under the commander m chief and War Office the artillery 
and engineers under the Board of Ordnance and supply and trans 
port under the Treasury The last named was that which gave 
him most trouble for the Treasury s commissaries even after 14 
years of war had httie experience of the needs of an army in the 
field and on landing on the Mondego in 1808 he was obliged to 
draw up for them a complete table for the hiring and organization 
of transport Roads m Portugal hardly permitted the use of 
wheeled vehicles and he was obliged later to form his transport 
entirely of pack mules which he gradually brought up to a perfect 
system 

As has been seen this formed an essential part of his plan 
for getting the better of the French but it was also the principal 
means to the great end of disciphne Soldiers regularly fed had 
no excuse for helping themselves and no commander was more 
keenly ahve than Welhngton to the demoralizing effects of ma 
rauding nor more resolute to check it Unfortunately the House 
of Commons in defiance of all mihtary opinion had insisted in 
1805 in altering the procedure of regimental courts martial with 
the result that for a long time these courts were ineffective for 
enforcing disciphne It was the uncertainty of punishment which 
allowed the men to get out of hand in the retreats from Talavera 
and from Burgos and after the assaults on Ciudad Rodrigo Bada 
joz and San Sebastian and indeed it was not until Wellington in 
1812 imported a lawyer to help him through the intricacies of the 
new procedure that discipline began to impfove The establish 
ment of a corps of mihtary police — the first of its kind in the 
Bntish army — ^materially contributed towards the same object 
with the result that the behaviour of the British troops in France 
was exemplary Thus it came about that the French peasants sold 
their produce and their cattle to the Enghsh commissaries while 
Soult and their own countrymen went away empty Thus also it 
^was that at the conclusion of the war a«British division marched 
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almost the whole length of France without a single complaint of 
any French inhabitant against a British soldier 

In addition to the transport and supply service Wellington 
gradually trained a staff of extreme efficiency with an intelligence 
department of great excellence He had of course the advantage 
of fighting m a country where every inhabitant was eager to give 
information to him and to withhold it from his enemy but none 
the less the work of his intelligence officers was most remarkable 
In other respects his staff required much traimng from him but 
improved steadily and m fact during the fighting in the Pyrenees 
in 181^-14 the chief of the staff (who bore the title of quarter 
master general) did not hesitate to give orders (and very good 
orders) on his own initiative When the army latterly swelled 
to some ICO 000 men of all nations it was divided practically into 
three corps of which one was under Wellingtons immediate 
command and the staff proved itself perfectly competent to 
handle it This training of the army and staff was perhaps the 
most remari able achievement of Wellington carried out amid 
a thousand distractions from both civil and military authorities i 
m Spam and Portugal and under the disadvantage of a permanent i 
dearth of specie The exchange m the Peninsula was at a discount 
of 5% against the British and hence the payments whether 
to Spanish muleteers or to Enghsh private soldiers were generally 
SIX months at least in arrear Nevertheless Wellington kept the 
foice together somehow and it is no exaggeration to say that the 
Peninsular army including the Kings German legion with the 
British was the most effective military machine for its size m 
Europe It must be added that with the help of Sir James 
McGngor the father of British military hygiene Wellington 
brought the organization and working of the medical service to 
a pitch of perfection till then unapproached in any European 
army Nor was he less careful of his animals than of his men 
He was a good horse master and knew that horses are not 
machines 

In the matter of tactics when occupying a defensive position 
he always hid away his troops on the reverse side of a hill a 
practice which was confined to hmi and which was one reason 
for the cautiousness of the French generals in the later stages 
of the war m offensive movements against him His habit of 
meeting French columns with English lines is too well known 
to need more than mere mention though no other army in Europe 
ventured to imitate either of these peculiarities In respect of 
artillery his lesources as compared with those of the French 
were of somewhat mixed value The heaviest of the French field 
guns — the i pounders called by Napoleon his pretty girls — 
were of greater range and calibre than any of the English field 
pieces But on the other hand the Enghsh had the advantage 
of the spherical case shot invented by Maj Shrapnel which 
practically enabled the Enghsh gunners to ram grape shot upon 
an enemy at the then enormous ranges of 800 i 000 and even 
t 300 yards Shrapnel shell first came by its own in the Peninsular 
War and contributed more powerfully to its successful issue than 
IS generally recognized 

Wellington s system of conducting a siege is almost contemp 
tuously dismissed by Continental critics and he practically ad 
mitted that he rehed too much upon the methods winch he had 
found successful in India But if military engmeenng did not 
shine in his army the topographical work and the civil engineering 
performed by the staff corps (the quartermaster general s engineers 
as opposed to those of the master general of the ordnance) was 
very remarkable indeed their feats of bridging were notable and 
they designed and constructed the first suspension bridge in mih 
tary history 

To come last to the French their misfortunes were due mainly 
to the injustice of their cause to the fact that sea transport was 
dmied to them to their dependence upon the invaded country 
not only for subsistence but for money to the jealousy and 
cupidity of their generals and to Napoleon s great blunder m en 
d^votmng to control the operations from a distance instead of 
a oMtmander in chief upon the spot md insisting that 
should be obeyed No attempt was made to concahate the 
and ]0auch was^ofie to exasperate them with the iresuh 


that the invaders were loathed beyond human bounds The 
closing of the sea compelled the transport of all stores of war 
to be made by land which was a great strain and every French 
infantry soldier had to march into Spain on his feet which 
sigmfied great wear and tear of shoes and clothing with countless 
casualties from fatigue and sickness Subsistence upon the country 
again frequently meant that the stron<^er men took such food as 
was to be obtained while the weaker went empty and died of 
starvation Moreover when one years harvest m some district 
had been consumed Wellington could count that his enemy was 
food bound so to speak till next harvest and could take liberties 
accordingly Again for want of a commander in chief the French 
operations were ill concerted and executed with ill will Every 
French general wished to be independent and many of them 
thought only of filling their pockets Soldiers weie often em 
ployed by them in herding merino sheep instead of in their 
legitimate business and the example set in high places was only 
too faithfully imitated by subordinate officers High command 
ers again set the example of taking women into the field 
Junot carried a mistress with him to Vimeiio Massena took with 
him the wife of one of his officers throughout the campaign of 
1810 This evil reached such a pitch that a French officer cap 
tured at Vittoria said bluntly to an English officer 0 ’ sir you 
are an army we are a travelling brothel (U7i bordel ambulant) 
From all these causes discipline suffered the morale of the French 
troops deterioiated and by 1812 every French commander 
was afraid to meet the British As Napoleon drew more and 
more of his soldiers from the Peninsula to make good his losses m 
Russia the quahty of Soult s force sank lower and lower This 
naturally reacted upon the officers and the French historian 
Capt Vidal de Lablache contrasts eloquently the co operation 
of the British divisional commanders with each other against 
the sulky helplessness of many of their Fiench peers By the 
end of 1810 the French army m southern Fiance had become 
almost contemptible The more honour to Soult its commander 
and to his officers and men that they strove at least to fight on 
to the end 
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PENITENTIALs a manual used by pnests of the Catholic 
Church for guidance m assigning the penance due to sms Such 
manuals pla\ed a la ge role m the early middle ages they y^ere 
main!} composed of canons drawn from \arious councils and of 
dicta from writings of some of the fathers Disciplinary re ula 
lations in Christian communities are referred 0 trom the very 
border of the apo tolic and a s>stem of careful oversight 
of tho e admitted to the m>steries developed steadily as the mem 
bersiiip grev and dangers of contamination with the outside world ’ 
increased The treatment of the lapsed produced what has fre 
quently been called the first penitential the hbellm in which 
according to Cyprian (Ep 51) the decrees of the African synods 
of :3i and were embodied for the guidance of the clergy in 
dealing with their repentant and returning flocks This manual 
which has been lost was evidently not similar to the code like 
compilations of the 8th century and it is somewhat misleading to 
speak of it as a penitential Certain patristic letters had acquired 
almost the force of decretals the most important were the three 
letters of St Basil of Caesarea (d ^79) to Bishop Amphilochius of 
Iconmm containing over eighty headings 

Three things tended to develop these rules into something like 
a system of penitential law These were the development of 
auricular confession and private penance the extension of the 
penitential jurisdiction amono' the clergy owing to the growth of 
a parochial priesthood and the necessity of adapting the pen 
ance to the primitive ideas of law prevailing among the newly con 
verted barbarians especially the idea of compensation by the 
wergild In Ireland m the middle of the sth century appeared the 
canon 01 St Patrick In the first half of the next centur> these 
were followed by others notably those of St Finian (d 55 ) At 
the same time the Celtic Bntish Church produced the penitentials 
of St DaMd of Menevia (d 544) and of Gildas (d 583) m ad 
dition to synodal legislation These furnished the material to 
Columban (d 61 5) for his Lther de poemtentta and his monastic 
rule which had a great influence upon the continent of Europe 
The Anglo Saxon Church was later than the Irish but under 
Theodore of Tarsus (d 690) archbishop of Canterbury the prac 
tice then in force was made the basis of the most important of all 
pemtentials The Poemtentmie Theodon became the authority in 
the Church s treatment of sinners for the next four centuries 
(See Haddan and Stubbs s Councils and Ecclesiastical Documents 
relating to Great Britain and Ireland lu 173 seq ) A Pemten 
tiale Commeam (St Cumian) dating apparently from the early 
Sth century was the third mam source of Frankish pemtentials 
Bishop Halitgar was commissioned (in 829) by Ebo of Reims to 
prepare a definitive edition he used among his other matenals 
a so called poemtentiale romanum which was really of Frankish 
ongin The canons printed by David Wiikms in his Concilia 
(1737) as being by Ecgbert of York (d 766) are largely a transla 
tion into Anglo Saxon of three books of Hahtgar s pemtentials 
In 841 Hrabanus Maurus undertook a new Liber poemtentmm and 
wiote a long letter on the subject to Henbald of Auxerre about 
S53 Then followed the treatise of Regino of Prum in 906 and 
finally the collection made by Burchard bishop of Worms be 
tween 1012 and 10 3 The codification of the canon law by Gratian 
and the change in the sacramental position of penance in the 12th 
century closed the history of pemtentials 

Bibotgeaphy —In addition to the works mentioned above the one 
important work on the pemtentials was E W H Wasserschleben s 
epoch making study and collection of texts Die Busmrdnungen der 
abendlandischen Ktrcke nebst etner rechtsgescktchtkchen Einleitung 
(Halle 1851) See articles m Wetzer and Weltes Kzrckenlextkon 
Haucks Mealencyklopadte and Haddan and Stubbses Councils See 
also Seebasz m ZetUchnft fur KwchengesckwMe xvm ^3 On the 
canons of St Patrick see the Life of St Pa^tnek by J B Bury (pp 
233-27$) 

PEN>IAmCH^ a village of western France in the departmmt 
of Fiiiistlre m S W of Quimpex by road Pop (tpsx) 849 
Al thS end of the peninsula on wlact xt stands are fortified 
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mams of a town important from the 14th to the i6th centuries 
which included Penmate h St Guenole and Kenty The New 
foundland fisheries and the pillage by La Fon^enelle in 1595 be 
cause of its cod banks caused its dechne The Gothic church of 
St Nonna (eariv i6th century) at Penmarc h the church of St 
Guenole and the church of Kenty (15th century) are of interest 
The coast is very dangerous There are numerous megaiithic monu 
ments in the vicinity 

PENN WILLIAM (1621-1670) British admiral son of 
Giles Penn merchant and seaman of Bristol served his apprentice 
ship at sea with his father In the first Civil War he fought on 
the side of the parliament and was in command of a ship m the 
squadron maintained against the king m the Irish seas In 1648 
he was arrested probably on suspicion of being m correspondence 
with the king and sent to London but was soon released and 
sent back as rear admiral in the Assurance (32) After 1650 
he was employed in the Ocean and in the Mediterranean in pur 
suit of the Royahsts under Prince Rupert When the first Dutch 
War broke out Penn was appointed vice admiral to Blake and was 
present at the battle of Sept S otf the Kentish Knock In the 
three days battle off Portland February 1653 he commanded 
the Blue squadron and he also served with distinction m the 
final battles of the war m June and July He sat on the commission 
of admirals and ^enerals at sea who exercised the military com 
mand of the fleet as well as on the board of management In 
1654 offered to carry the fleet over to the king but m October 
he commanded the expedition to the West Indies sent out by 
Cromwell which conquered Jamaica He was not responsible for 
the shameful repulse at San Domingo which was due to a panic 
among the troops On their return he and his military colleague 
Venables were sent to the Tower When released he retired to 
the estate he had received m Ireland 

He continued in communication with the Royalists and in 1660 
had a rather obscure share in the Restoration He was reappointed 
commissioner of the navy by the king and in the second Dutch 
War served as great captain commander or captain of the fieet 
with the duke of \ork (afterwards King James II ) at the battle 
of Lowestoft (June 3 1665) Penn died on Sept 16 1670 and 
he was buried in the church of St Mary Redcliffe Bristol His 
portrait by Lely is in the Pamted Hall at Greenwich By his wife 
Margaret Jasper he was the father of William Penn the founder 
of Pennsylvania Penn was one of the authors of the first code 
of tactics provided for the navy it was the base of the Duke 
of Yorks Sailing and Fighting Instructions which continued 
for long to supply the orthodox tactical creed of the navy 

See the Memorials of ike Professional Life and Times of Sir 
William Penn by Granville Penn 

' PENN, WILLIAM (1644-171S) English Quaker and founder 
of Pennsylvania son of Admiral Sir William Penn (1621^-16/0) 
and Margaret Jasper a Dutch lady was born at Tower HiH Lon 
don on Oct 14 1644 During his father s absence at sea he lived 
at Wanstead in Essex and went to school at ChigweU close by in 
which places he was brought under strong Puritan mfiuences Like 
! many children of sensitive temperament he had times of spiritual 
excitement when about twelve he was suddenly surprised with an 
inward comfort and as he thought an external glory m the room 
which gave rise to religious emotions during which he had the 
strongest conviction of the being of a God and that the soul of 
man was capable of enjoying commumcation with Him Upon 
the death of Cromwell Penns father who had served the 
Protector because there was no other career open remained with 
his family on the Irish estates which Cromwell had given him 
On the resignation of Richard Cromwell he at once declared for 
the king and went to the court in Holland where he was received 
into favour and knighted and at the elections for the convention 
parhament he was returned for Weymouth Meanwhile young 
Penn studied under a private tutor on Tower Hill until m October 
1660 he was entered as a gentleman commoner at Christ Church 
He appears in the same year to have contributed to the TJ^modka 
a collection of elegies on the young duke of Gloucestet 

The ttgO'Ur ynth whidi the Aughcah statute^ Were revived and 
■ the Puritan heads of colleges supplanted routed the ^mt of 
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resistance at Oxford to the uttermost With this spirit Penn who 
was on familiar terms with John Owen (1616-1683) and who had 
already fallen under the influence of Thomas Loe the Quaker then 
at Oxford actively sympathized He and others refused to attend 
chapel and church service and were hned m consequence There 
IS no doubt that in January 166 his father was anxious to remove 
him to Cambridge and consulted Pepys on the subject and m 
later years he speaks of being banished from the college of bemc^ 
whipped beaten and turned out of doors on his return to his 
father in the anger ot the latter at his avowed Quakerism A 
reconciliation was effected and Penn was sent to France to forget 
this folly He appears to have entered into the gaieties of the 
court of Louis XIV and to ha\e become acquainted with Robert 
Spencer afterwards earl of Sunderland and with Dorothy Sidney 
Somewhat later he placed himself under the tuition of Moses 
Amyraut president of the Protestant college of Saumur and the 
exponent of liberal Calvinism from whom he gamed the patristic 
knowledge which is so prominent in his controversial writings He 
afterwards travelled in Italy returning to England in August 1664 
with a great deal if not too much of the vanity of the French 
garb and aftected manner of speech and gait ^ 

Until the outbreak of the plague Penn was a student of Lincoln s 
Inn For a few days also he served on the staff of his father — 
now great captain commander — and was by him sent back m 
April 1665 to Charles with despatches Returning after the naval 
victory oh Lowestoft m June Admiral Penn found that his son 
had again become settled m seriousness and Quakerism The 
admiral sent him in February 1666 with introductions to Or 
monde s court m Ireland and to manage his estate in Cork When 
the mutiny broke out m Carrickfergus Penn volunteered for serv 
ice and acted under Arran with the result that in May 1666 
Ormonde offered him his father s company of foot but for some 
unexplained reason the admiral demurred to this arrangement It 
was at this time that the well known portrait was painted of the 
f reat Quaker m a suit of armour and it was at this time too 
that the conversion begun when he was a boy by Thomas Loe m 
Ireland was completed at the same place by the same agency 
On Sept o 1667 Penn attended a meeting of Quakers m Cork 
at which he assisted to expel a soldier who had disturbed the 
meeting He was in consequence with others present sent to 
prison by the magistrates From prison he wrote to Lord Orrery 
the president of Munster a letter in which he first publicly makes 
a claim for perfect freedom of conscience He was immediately 
leleased and at once returned to his father m London with the 
distincti\e marks of Quakensm strong upon him Penn now 
became a minister of the denomination and at once entered upon 
controversy with two tracts Truth Exalted and The Gmde Mts 
taken He appealed not unsuccessfully to Buckingham who on 
Clarendon s fall was posing as the protector of the Dissenters to 
use his efforts to procure parliamentary toleration 
Penns first public discussion was with Thomas Vincent a 
London Presbyterian minister who had reflected on the damn 
able doctrines of the Quakers The discussion which had turned 
chiefly upon the doctrine of the Trinity ended uselessly and Penn 
at once published The Sandy Foundatton Shaken a tract of ability 
sufficient to excite Pepys s astonishment in which orthodox views 
were so offensively attacked that Penn was placed m the Tower 
where he remained for nearly nine months The imputations upon 
his opinions and good citizenship made as well by Dissenters as by 
the Church he repelled m Innocency mth her Open Face in which 
he asserts his full belief m the dmmty of Christ the atonement 
and justification through faith though insisting on the necessity of 
good works He now published the most important of his books 
Crass No Crown which contained an able defence of the 
Quaker doctrines and practices and a scathing attack on the loose 
and unchnstian lives of the clergy While completely refusing to 
recant Penn addressed a letter to Arlington in July 1669 in which 
on grounds of religious freedom he asked him to interfere He 
was almost at once set at liberty 
An informal reconciliation now took place with his father and 
Penn was again sent on family business to Ireland At the desire of 
August so 1664 


his father whose health was fast failing Penn returned to London 
in 16 /O Having found the usual place of meeting in Gracechurch 
Street closed b> soldiers Penn as a protest preached to the 
people m the open street With William Mead he was at once 
arrested and indicted at the Old Bailey on Sept i for preaching to 
an unlawful seditious and riotous assembly which had met to 
gether with force and arms The Conventicle Act not touching 
their case the trial which followed and which may be read at 
length m Penns Peoples Ancient afid Just Liberties Asserted 
was a notable one m the history of trial by jury With extreme 
courage and skill Penn exposed the illegality of the prosecution 
while the jury for the first time asserted the right of juries to 
decide m opposition to the ruling of the court They brought in a 
verdict declaring Penn and Mead guilty of speaking m Grace 
church Street but refused to add to an unlawful assembly 
then as the pressure upon them increased they first acquitted 
Mead while returning their original verdict upon Penn and then 
when that verdict was not admitted returned their final answer 
not guilty for both The court fined the jurymen 40 marks each 
for their contumacy and m default of payment imprisoned them 
whereupon they vindicated and established for ever the right they 
had claimed in an action (known as Bushell s case from the name 
of one of the jurymen) before the court of common pleas when 
all twelve judges unanimously declared their imprisonment illegal 

Penn himself had been fined for not removing his hat in court 
had been imprisoned on his refusal to pay and had earnestly re 
quested his family not to pay for him The fine however was 
settled anonymously and he was released in time to be present at 
his father s death on Sept 16 16 /O at the early age of forty nine 
Penn now found himself m possession of a fortune of £i 500 a 
year and a claim on the Crown for £16 000 lent to Charles II by 
his father Upon his release Penn at once plunged into contro 
versy challenging a Baptist minister named Jeremiah Ives at 
High Wycombe to a public dispute and according to the Quaker 
account easily defeating him Hearing at Oxford that students 
who attended Friends meeting were rit^orously used he wrote a 
vehement and abusive remonstrance to the vice chancellor in de 
fence of religious freedom This found still more remarkable 
expression m the Seasonable Caoeat against Popery (Jan 16 /i) 

In the beginning of 1671 Penn was again arrested for preaching 
m Wheeler Street meeting house by Sir J Rohm on the lieutenant 
of the Tower formerly lord mayor Legal proof being wanting of 
any breach of the Conventicle Act and the Oxford or Five Mile 
Act also proving inapplicable Robinson who had some special 
cause of enmity against Penn urged upon him the oath of alle 
glance This of course the Quaker would not take and conse 
quently was imprisoned for six months During this imprisonment 
Penn wrote several works the most important being The Great 
Case of Liberty of Conscience (Feb 1671) a noble defence of 
complete toleration Upon his release lie started upon a missionary 
journey through Holland and Germany at Emden he founded a 
Quaker society and established an intimate friendship with the 
pnneess palatine Elizabeth 

Upon his return home m the spring of 1672 Penn married Gul 
: lelma Sprmgett daughter of Mary Pennington by her first bus 
: band Sir William Sprmgett She appears to have been equally 
I remarkable for beauty devotion to her husband and firmness to 
the religious pnnciples which she had adopted when little more 
than a child Penn now settled at Rickmansworth Hertfordshire 
and gave himself up to controversial writing To this year 1672 
belong the Treatise on Oaths andi Engla^'^s Present Interest 
Considered In the year 1673 Penn secured the release of George 
Fox addressed the Quakers in Holland and Germany earned on 
public controversies with Thomas Hicks a Baptist and John 
Faldo an Independent and published his treatise on the Chnstm 
Quaker and his DiiMne Testimony VtndKuted the Discourse of 
the General Rule of Fmth and Practice Reasems agmnst Radmg 
(m answer to Hicks) Counterfeit ChnsUmsty Detected and ^ 
Just Rebuke to One and twenty Learned Dmnes (an answer to 
Faldo and to the pubhcation entitled Qmkmsm m Chmt$ 0 *ty) 
His last public controversy was in 1675 with Richard Baxter 
which of course each claimed the victory * 
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4 t this point Penns connection \\ith \nienca begins hor the 
proceedings b\ which Penn acquired a large proprietary interest in 
\ew Jerse> see ISew Jerse\ History For the new colony 
Penn drew up a constitution under the title of Concessions 

Great care i taken to make this constitution as near as 
may be convenienti> to the primitne ancient and fundamental 
laws of the nation of England But a democratic element is 
introduced and the new principle of perfect religious freedom 
stands m the first place (ch xvi ) With re^rard to the liberty of 
the subject no one might be condemned m life liberty or estate 
except by a jury ot twelve and the right of challenging was granted 
to the uttermost (ch xvn ) Imprisonment for debt was not 
abolished (as Dixon states) but was reduced to a minimum (ch 
XV m ) while theft was punished by twofold restitution either in 
^ alue or m labour to that amount (ch xxviii ) The provisions of 
ch xix deserve special notice All causes were to go before three 
justices With a jury They the said justices shall pronounce 
such judgment as they shall receive from and be directed by the 
said twelve men m whom only the judgment resides and not 
otherwise And in case of their neglect and refusal that then one 
of the twelve by consent of the rest pronounce their own jud®* 
ment as the justices should have done The justices and con 
stables moreover were elected by the people the former for two 
years only (ch xli ) Suitors might plead in person and the courts 
were public (ch xxii ) Questions between Indians and settlers I 
were to be arranged by a mixed jury (ch xxv ) An assembly was 
to meet yearly consisting of a hundred persons chosen by the 
inhabitants freeholders and proprietors one for each division of 
the province The election was to be by ballot and each member 
was to receive a shilhng a day from his division that thereby he 
may be known to be the servant of the people The executive 
power was to be in the hands of ten commissioners^ chosen by the 
assembly Such a constitution soon attracted large numbers of 
Quakers to West Jersey 

It was shortly before these occurrences that Penn inherited 
through his wife the estate of Wormmghurst m Sussex whither ^ 
he removed from Rickmansworth He now (July 25 1677) under 
took a second missionary journey to the continent along with 
George Fox Robert Barclay and George Keith He visited 
particularly Rotterdam and all the Holland towns renewed his 
intimacy with the princess Elizabeth at Herwerden and under 
considerable pnvations travelled through Hanover Germany the 
lower Rhine and the electorate of Brandenburg returning by 
Bremen and The Hague It is worthy of recollection that the 
Germantown (Philadelphia) settlers from Kirchheim one of the 
places which responded m an especial degree to Penn s teaching 
are noted as the first who declared it wrong for Christians to hold 
slaves Penn reached England again on Oct 24 He tned to gain 
the insertion in the bill for the relief of Protestant Dissenters of 
a clause enabling Friends to affirm instead of tabng the oath and 
twice addressed the House of Commons committee with consid 
erable eloquence and effect The bill however fell to the ground 
at the sudden prorogation 

In 1678 the popish terror came to a head and to calm and guide 
Friends in the prevailing excitement Penn wrote his Epistle to the 
Children of Light in this Generation A far more important publi 
cation was An Address to Protestants of all Persuasions by Wil 
ham Penn Protestant in 1679 ^ powerful exposition of the 
doctrine of pure tolerance and a protest against the enforcement 
of opinions as articles of faith This was succeeded at the general 
election which followed the dissolution of the pensionary parlia 
ment by England s Great Interest in the Choice of this New^ 
Parliament m which he insisted on the following points the dis 
covery and punishment of the plot the impeachment of corrupt 
ministers and councilors the punishment of pensioners the 
enactment of frequent parliaments security from popery and 
slavery and ease for Protestant Dissenters Next came One Pro 
pet for the Good of England perhaps the most pungent of all his 
political writings But he was not merely active with his pen He 

iPenn s letter of the 26th of August 1676 says twelve and Clarkson 
has f#owed this but the Concessions which were not assented to by 
the inhabitants until the 3rd of J^arch i676*»i677 say ten 
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was at this time m close intimacy with Algernon Sidney who 
stood successively for Guildford and Bramber In each case owing 
m a great degree to Penn s eager advocacy Sidney w as elected 
oni> to have his elections annulled by court influence Toleration 
for Dissenters seemed as far off as ever 

Penn now again turned his thoughts to Amenca In repay 
ment of the debt mentioned above he now asked from the Crown 
at a council held on the 24th of June 1680 for a tract of land in 
America north of Maryland bounded on the east by the Delaware 
on the west hmited as Maryland (2 e by New Jersey) northward 
as far as plantable this latter limit Penn explained to be three 
degrees northwards This formed a tract of 300 m by 160 of 
extreme fertility mmerai wealth and richness of all kinds Dis 
putes wnth James duke of York and with Lord Baltimore who 
had nghts over Maryland dela>ed the matter until March 14 
1681 when the grant received the royal signature and Penn was 
made master of the province of Pennsylvania His own account 
of the name is that he suggested Sylvama that th^ king added 
the Penn m honour of his father and that although he strenu 
ously objected and even tried to bribe the secretaries he could 
not get the name altered It should be added that early m 168 
Carteret grandson of the ongmal proprietor transferred his 
rights in East Jersey to Penn and eleven associates who soon 
afterwards conveyed one half of their interest to the earl of Perth 
and eleven others It is uncertain to what extent Penn retained 
his interest m West and East Jersey and when it ceased The 
two provinces were united under one governor m 1699 and Penn 
was a proprietor in 1700 In 1702 the government of New Jersey 
was surrendered to the Crown 

By the charter for Pennsylvania Penn was made propnetary 
of the province He was supreme governor he had the power of 
making laws with the advice assent and approbation of the free 
men of appointing officers and of granting pardons The laws 
were to contain nothing contrary to English law with a saving to 
the Crown and the privy council m the case of appeals Parha 
ment was to be supreme m all questions of trade and commerce 
the right to levy taxes and customs was reserved to England an 
agent to represent Penn was to reside m London neglect on the 
part of Penn was to lead to the passing of the government to the 
Crown (which event actually took place m 1692) no correspond 
ence might be earned on with countries at war with Great Britain 
The importunity of the bishop of London extorted the nght to 
appoint Anglican ministers should twenty members of the colony 
desire it thus securing the very thing which Penn was anxious to 
avoid — ^the recognition of the principle of an estabhshment 

He negotiated with James and Lord Baltimore with the view 
ultimately successful of freeing the mouth of the Delaware wrote 
to the Inffians in conciliatory terms and encouraged the formation 
of companies to work the infant colony both in England and Ger 
many especially the Free Society of Traders in Pennsylvania to 
whom he sold 20 000 acres absolutely refusing however to grant 
any monopolies In July he drew up a body of conditions and 
' concessions This constitution savouring strongly of Harnngton s 
Oceana was framed it is said m consultation with Sidney but the 
statement is doubtful Until the council of seventy two (chosen 
by universal suffrage every three years twenty four retiring each 
year) and the assembly (chosen annually) were duly elected a 
body of provisional laws was added 

It was m the midst of this extreme activity that Penn was made 
a Fellow of the Royal Society Leaving his family behind him 
Penn sailed with a hundred comrades from Deal in the Welcome 
on Sept I 1682 His Last Farewell to England and his letter to 
his wife and children contain a beautiful expression of his pious 
and manly nature He landed at New Castle on the Delaware on 
Oct 27 his company having lost one third of their number by 
small pox dunng the voyage After receiving formal possession 
and having visited New York Penn ascended the Delaware to 
the Swedish settlement of Uplaiid to which he gave the name 
of Chester The assembly at once piet and on the 7th of Decern 
ber passed the Great Law of Pennsylvama The idea which 
mforms this law is that Pennsylvama was to be a Christian state 
on a Quaker model Philadelphia was now founded and within 

% 
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two years contained 300 houses and a population of 2 500 At 
the same time an act was passed uniting under the same govern 
ment the territories which had been granted by feoffment by 
James m 16S2 Realistic and entirely imaginative accounts (cf 
Dixon p 270) inspired chiefly by Benjamin West s picture have 
been given of the treaty which there seems no doubt Penn actually 
made m November 1683 with the Indians His connection with 
them w^s one of the most successful parts of his management and 
he gamed at once and retained through life their intense affection 
Penn now wrote an account of Pennsylvania from his own 
observation for the Free Society of Traders in which he shows 
considerable power of artistic description Tales of violent perse 
cution of the Quakers and the necessity of settling disputes 
which had arisen 'v^ith Lord Baltimore his newhbour in Maryland 
brou«*ht Penn back to England (Oct 2 1684) after an absence 
of two years In the spring of 1683 hie fiad modified the original 
charter at the desire of the assembly but without at all altering 
its democratic character He was in reference to this alteration 
charged with selfish and deceitful dealing by the assembly 
Within five months Charles II died and Penn found himself at 
once m a position of great influence Penn now took up his abode 
at Kensington m Holland House so as to be near the court Bhs 
influence there was great enough to secure the pardon of John 
Locke who had been dismissed from Oxford by Charles and of 
I 00 Quakers who were in pnson At this time he wrote a further 
account of Pennsylvania a pamphlet in defence of Buckingham s 
essay in favour of toleiation in which he is supposed to have had 
some share and his Persuasive to Moderation to Dissenting Chris 
tianSy very similar in tone to the One Project for the Good of Eng 
land When Monmouth s rebellion was suppressed he appears to 
have done his best to mitigate the horrors of the western commis 
Sion opposing Jeffreys to the uttermost (Burnet in 66 Dalrym 
pie 1 82 ) Macaulay has accused Penn of being concerned in 

some of the worst actions of the court at this time His complete 
refutation by Forster Paget Dixon and others renders it unneces 
sary to do more than allude to the cases of the Maids of Taunton 
Alderman Kiffin and Magdalen College (Oxford) 

In 1686 when makin<y a third missionary journey to Holland 
and Germany Penn was charged by James with an informal 
mission to the prince of Orange to endeavour to gam his assent 
to the removal of religious tests He gained no satisfaction either 
from the prince or from Burnet who disliked him On his return 
he went on a preaching mission through England His position 
with James was undoubtedly a compromising one and it is not 
strange that wishing to tolerate Papists he shoijild m the prevail 
mg temper of England be once more accused of being a Jesuit 
In 1687 James published the Declaration of Indulgence and Penn 
probably drew up the address of thanks on the part of the 
Ouakers It fully reflects his views which are further ably put 
itx the pamphlet Good Advice to the Church of England Roman 
Catholics and Protestant Dissenters m which he showed the wis 
dom and duty of repeahng the Test Acts and Penal Laws At 
the Revolution he behaved with courage He was one of the few 
friends of the king who remained m London and when twice 
summoned befoie the council spoke boldly in his behalf He 
admitted that James had asked him to come to him m France 
but at the same time he asserted his perfect loyalty During the 
absence of William in 1690 he was proclaimed by Mary as a 
dangerous person but no evidence of treason was forthcoming 
It was now that he lost by death two of his dearest fnends Robert 
Barclay and George Fox It was at the funeral of the latter that 
upon the information of the notorious informer William Fuller 
(^670-171:7?) an attempt was made to arrest him but he had 
jUst left the ground the fact that no further steps were then 
Mkett ^ows how httle the government beheved in his guilt He 
nnW h'^ed in retirement m London though his address was per 
iSrell known to Ins fnends m the counal In 1691^ again on 
Filters evidence^ a proclamation was issued for the arrest pf 
And two others as being concerned in Preston s plot In 1692 
ielegau tp write again both on questions of Quaker disaphne and 
|oi Af pi fte m m MimMof h/ Pmce and 

T W#e attacks Of Aihemm 
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Mercury) and A Key opening the B ay to every Capacity are the 
principal pubhcations of this year 

Meantime matters had been going badly m Pennsylvania Penn 
had in 16S6 been obh ed to make changes in the composition 
of the executive body though in 1689 it reverted to the original 
constitution the legislative bodies had quarrelled and Penn could 
not gam his rents The chief difficulty in Pennsylvania was the 
dispute between the province — i e the country given to Penn by 
the charter — and the territories or the lands granted to him by 
the duke of York by feoffment 111 August 1682 which were under 
the same government but had differing interests The difijculties 
which Quaker principles placed in the way of arming the colony — - 
a matter of grave importance m the existing European comphca 
tions — ^fought most hardly against Penns power On Oct 21 
1692 an order of council was issued depriving Penn of the gov 
ernorship of Pennsylvania and giving it to Colonel Benjamin 
Fletcher the governor of New YoiL To this blow were added the 
illness of his wife and a fresh accusation of treasonable corre 
spondence with James In his enforced retirement he wrote the 
most devotional and most charming of his works — ^the collection 
of maxims of conduct and religion entitled The Fruits of Solitude 
In December thanks to the efforts of his friends at court among 
whom were Buckingham Somers Rochester and Henry Sidney 
he received an intimation that no further steps would be taken 
against him The accusation however had been public and he 
insisted on the withdrawal being equally public He was therefore 
heard m full council before the king and honourably acquitted of 
all charges of treason It was now that he wrote an Essay towards 
the Present and Future Peace of Europe m which he puts forth 
the idea of a great court of aibitration a principle which he had 
already carried out m Pennsylvania 

In 1694 (Feb 23) his wife Guhelma died leaving two sons 
Spnngett and William and a daughter Letitia afterwards married 
to Wilham Aubrey Two other daughters Mary and Hannah died 
in infancy He consoled himself by writing his Account of the 
Rise and Progress of the People called Quakers The coldness 
and suspicion with which he had been regarded by his own denonu 
nation had now ceased and he was once more regarded by the 
Quaker body as their leader About the same time (Aug 20) he 
was restored to the governorship of Pennsylvania and he prom 
ised to supply money and men for the defence of the frontiers In 
1695 he went on another preaching mission m the west and m 
March 1696 he formed a second marnage with Hannah Callow 
hill his son Spnngett dying five weeks later In this year he wrote 
his work On Primitive Chnstiamty in which he argues that the 
faith and practice of the Fnends were those of the early Church 
In 1697 Penn removed to Bristol and during the greater part of 
1698 was preaching with great success against oppression in Ire 
land whither he had gone to look after lie property at Shannan 
garry 

In 1699 'was back in Pennsylvania where the success of 
Colonel Robert Quary judge of the admiralty in Pennsylvania— 
who was m the interests of those who wished to make the province 
an imperial colony — and the high handed action of the deputy 
Markham in opposition to the Crown were causing great diffi 
culties Penn carried with him particular instructions to put down 
piracy which the objections of the Quakers to the use of force 
had rendered audacious and concerning which Quary had made 
strong representations to the home government while Markham 
and the inhabitants apparently encouraged it Penn and Quary 
i however came at once to a satisfactory understanding on this 
matter and the illegal traffic was vigorously and successfully 
attacked In 1696 the Philadelphian Yearly Meeting had passed 
I a resolution declaring slavery contrary to the first prinaples of 
I the gospel Penn however did not venture upon emancipation^ 

; but he insisted on the instruction of negroes permission for them 
; to marry repression of polygamy and adultery^ and proposed 
I regulations for their trial and punishment The assembly^ how 
i ever a very nlixed body of all nations now refused to acdept wy 
I of the^e proposals except tfie named Hi$ great success wm 
j with the Indians by their treaty with him m r 7oaith€y 
[ not to help any eneii^ of to 
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appro\ed b> the governor and to sell furs or skms to none but 
inbaoitants of the pro\mce \t the same time he showed his 
capacit> for le isiation b> the share he took with Loid BeFomont 
at \ ork in the consolidation of the laws m use in the various 
parts of ALmtrica 

\&airs now again demanded his presence m England The king 
had in I / 01 written to urge upon the Pennsylvania government a 
union with other private colomes for defence and had asked for 
mone> for tortifications The dificult> felt by the Ciown in this 
matter was a natural one A bill was brought into the lords to 
con\ert pri\ate into Crown colonies Penn s son appeared before 
the commit ee of the house and managed to delay the matter until 
his fathei s return On Sept 15 Penn called the assemblv to 
geiher m which the ditferences between the province and the tern 
tones a am broke out He succeeded however m calming them 
appointed a council of ten to manage the province in his absence 
and gave a borough charter to Philadelphia In May i/oo expen 
ence having shown that alterations in the charter were advisable 
the assembly had almost unanimously requested Penn to revise it 
On Oct 28 i/Oi he handed it back to them in the form in which 
It afterwards remained An assembly was to be chosen yearly of | 
four persons from each county with all the self governing | 
privileges of the English House of Commons Two thirds weie to 
form a quorum The nomination of sheriffs coroners and magis 
trates for each county was given to the governor who was to 
select from names handed m by the freemen Moreover the coun 
cil was no longer elected by the people but nominated by the 
governor who was thus practically left single m the executive 
The assembly however which by the first charter had not the 
right to propound laws but might only amend or reject them now 
acquired that privilege In other respects the original charter 
remained and the inviolability of conscience was again emphat 
ically asserted Penn reached England m December 1701 He 
once more assumed the posit on of leader of the Dissenters and 
himself read the address of thanks for the promise from the 
Throne to maintain the Act of Toleration He now took up his 
abode again at Kensington and pubhshed while here his More 
Fruits of Solitude 

In 1703 he went to Knightsbndge where he remained until 1706 
when he removed to Brentford his final residence being taken up 
m 1710 at Field Ruscombe near Twyford In 1704 he wrote his 
Life of Bulstrode Whtelocke He had now much trouble from 
America The terntonahsts were openly rejecting his authority 
and doing then best to obstruct all business m the assembly and 
matteis were further embarrassed by the injudicious conduct of 
Go\ernor John Evans in 1706 Moreover pecuniary troubles 
came heavily upon him while the conduct of his son William who 
became the ringleader of all the dissolute characters in Phiia 
delphia was another and still more severe trial This son was 
married and had a son and daughter but appears to have been 
left entirely out of account in the settlement of Penn s proprietary 
rights on his death 

Penn s deficiency in judgment of character was especially shown 
in the choice of his steward Ford from whom he had borrowed 
money and who by dexterous swindling had managed at the time 
of his death to establish and hand down to his widow and son a 
claim for £14 000 against Penn Penn however refused to pay 
and spent nine months in the Fleet rather than give way He was 
released at length by his friends who paid £7 500 m composition 
of all claims Difl&culties with his government of Pennsylvania 
continued to harass him Fresh disputes took place with Lord 
Baltimore the owner of Maryland and Penn also felt deeply what 
seemed to him the unorateful treatment which he met with at the 
hands of the assembly He therefore m 1710 wrote in earnest and 
affectionate language an address to his old friends setting forth 
his wrongs So great was the effect which this produced that the 
assembly which met in October of that year wa$ entirely ui, his 
interests revenues were properly paid the disaffected Were 
silenced and complaints were hushed while an advance m moral 
sense was shown by the fact that a bill was passed prohibiting the 
importation negroes This however when submitted to 
British parhament was cancelled Penn* now m r7raf 
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being in failing health proposed to surrender his powers to the 
Crown The commission of plantations recommended that Penn 
should receive £i 000 in four years from the time of surrender 
Penn stipulating onl> that the queen should take the Quakers under 
her protection and £i 000 vas given him in part pa>ment Be 
fore ho’wever the matter could go further he was seized ivith 
apoplectic fits which shatteied his understanding and memory 
A second attack occurred m i/ij He died on July 30 i/iS 
leaving three sons by his second wife John Thomas and Richard 
and was buried along with his first and second wives at Jourdans 
meeting house near Chaifont St Giles in Buckinghamshire In 
1790 the proprietary rights of Penn s descendants were bought up 
for a pension of £4 000 a >ear to the eldest male descendant by his 
second wife and this pension was commuted in 1884 for the sum 
of £67 000 

Penns Life was written by Joseph Besse and prefixed to the co! 
lected edition of Penns Works (17 6) The Selected Works were 
published again in 1771 (4th ed 3 vols 1825) and Some Fruits of 
Sohttide was repiinted in 1900 with an introduction bv Edmund 
Gosse See Selections from the orks of William Penn (cd I Sharp 
less 2nd ed 191S) Hep worth Dixons bio^iaphv refuting 

Macaulav s charges appeared m 1S51 In 1907 Mr Colquhoun Grant 
one of Penn s descendants pubhshed Quakei and Courtier the L fe 
and Work of William Penn See also J W Graham W till am Penn 
(2nd ed 191S) 

PENNE a town and episcopal see of Italy xn the province 
of Teramo 6 m S E of Pescara and 16 m from the Adnatic 
14^7 ft above sea level Pop (1931) 10967 (town) 11764 
(commune) The church of S Giovanni has a fine cross by Nicola 
di Guardiae,rele Many of the houses have fine terra cotta friezes 
It occupies the site of the ancient Pinna the chief city of the 
Vestim who entered into alliance wnth Rome m 301 b c and 
remained faithful to her through the Hannibahc wars 

See G Colasanti Fmna (Rome 1907) 

PENNELL, JOSEPH (1860-1926) American artist and 
author was born m Philadelphia (Pa ) on July 4 1800 and first 
studied there but like his compatriot and friend J M Whistler 
he afterwards went to Europe and made his home in London He 
produced numerous books (many of them in collaboration with 
his wife Elizabeth Robins Pennell) but his chief distinction is as 
an original etcher and lithographer and notably as an illustrator 
Their close acquaintance with Whistler led to Mr and Mrs 
Pennell undertaking a biography of that artist m 1906 and after 
some litigation with his executrix on the right to use his letters 
the book was published in 1908 In 1919 Pennell published 
Etchers and Etching He died on April ^ 1926 

See E R Pennell Life and Letters of Joseph Fennell (1929) 

PENNINE CHAIN, an extensive system of lulls in the north 
of England The name is probably derived from the CePic pen 
high app aring m the Apennines of Italy and the Penmne Alps 
The English system is comprised within the following physical 
boundaries On the N a weU marked depression falling below 
500 ft m height between the upper valleys of the Irthmg and 
the south Tyne from which it is known as the Tyne Gap sepa 
rates the Penmnes from the system of the Cheviots On the 
NE in Northumberland the foothills extend to the North 
Sea On the N W the Eden valley forms part of the boundary 
between the Penmnes and the hills of the Lake District and the 
division IS continued by the upper valley of the Lune For the 
rest the physical boundaries consist of extensive lowlands- — on 
the E the vale of York on the W the coastal belt of Lancashire 
and the plain of Cheshire and on the S and S E the valley Of 
the nver Trent The Penmnes thus cover parts of Cumberland 
Westmorland and Northumberland Lancashire and Yorkshire 
Cheshire and Derbyshire while the southern foothills extend into 
Staffordshire and Nottinghamshire 

The Pennme system is hardly a range but the hills are m effect 
broken up into numerous short ranges by valleys cut back into 
them m every direction for the Penmnes form h north and 
south watershed which determines the course of all the larger 
rivers in the north of England The chain is divided in(o tWo 
sections by a gap formed by the nver Aire flowing east a rhdnber 
of the Humber basin and the Ribble flowmg west and entering 
fhe Insh Sea through a wide estuary south of Morecapibe Bay 
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The northern section of the Pennine system is broader and 
generally higher than the southern Its western slope is generall> 
short and steep the eastern long and gradual this distinction 
applying to the system at large In the north west a sharp escarp 
ment overlooks the Eden valley This is the nearest approach to 
a true mountain range in the Pennine system and indeed in Eng 
land It is known as the Cross Fell Edge from its highest point ■ 
Cross Fell (2 930 ft ) to the south east of which a height of 2 780 
ft IS reached in Milburn lores and of 2 591 ft m Mickle Fell 
This range is marked off eastward by the upper valleys of the 
south Tyne and the Tees and from the divide between these two 
branch ranges spring eastward separated by the valley of the 
Wear at the head of which are Burnhope Seat (2 45 ft ) and 
Dead Stones (2 3 6 ft ) In the northern range the highest point 
lb Middlehope Moor ( 06 ft ) and m the southern Chapel Fell 

Top (2 294 ft ) It IS thus seen that the higher elevations like the 
steeper slopes he towards the west Cross Fell Edge terminates 
southward at a high pass (about i 400 ft ) between the head of 
the Belah a tributary of the Eden and the Greta a tributary of 
the Tees This pass is followed by the Tebay and Barnard Castle 
line of the North Eastern railway The hills between the Lune 
\ alley on the west and the headstream of the Eden and the 
Ribble on the east are broken into masses by the dales of tnbu 
tanes to the first named river — ^here the chief elevations are Wild 
Boar Fell (2 323 ft ) Whernside (2 414 ft ) and Ingleborough 
(2 o73 ft ) The Ribble and Eden \ alleys ahord a route for the 
mam line of the Midland railway Well marked eastward ranges 
occur here between Swaiedale and the river Ure which traverses 
the celebrated Wensleydale and between the Ure and Wharf e In 
the first the highest points are High Seat (2328 ft ) and Great 
Shunner Fell (2340 ft) and m the second Buckden Pike 
( 302 ft) and Great \Wiernside ( 310 ft) There is then a 
general southerly slope to the Aire gap 

The southern section of the system calls for less detailed notice 
Heights exceeding 2 000 ft are rare The centre of the section 
as the well known Peak (gv) of Derbyshire Both here and 
throughout the system the summits of the hills are high uplands 
rounded or nearly fiat consisting of heathery peaty moorland or 
hill pasture The profile of the Pennines is thus not striking as a 
rule but much fine scenery is found in the narrow dales through 
out Wensle>dile Wharf edale and other Yorkshire dales being 
no loss famous than the dales of Derbyshire In the parts about 
Settle below Ingleborough m Derbyshire and elsewhere re 
markable caverns and subterranean watercourses m the hmestone 
have been explored to great depths In Ingleborough itself are the 
Ingleborough cave near Clapham the chasm of Gaping Ghyll 
over 350 ft deep Helin or Hellan Pot a \ast swallow hole 359 ft 
deep only exceeded by Rowten Pot (365 ft ) near Whernside 
and many others Malham Tarn near the head of the Aire is 
drained by a stream which quickly disappears below ground and 
the Aire itself is fed by a brook gushing forth m full stream at 
the foot of the cliffs of Malham Cove A notable example in 
Derbyshire is the disappearance of the Wye into Plunge Hole 
after which it traverses Poole s Cave close to Buxton There may 
also be noted the remarkable senes of caverns near Castleton 
Lakes are few and small in the Pennine district but m some of 
the upland valleys such as those of the Nidd and the Etherow 
reservoirs have been formed for the supply of the populous manu 
factoring districts of Lancashire and the West Riding of York 
shire which he on either fiank of the system between the Aire 
gap and the Peak 

See Enclanu and Cumbeklafd Yorkshire etc 

PENNS GROVE, a borough of Salem county New Jersey 
USA on the Delaware river opposite Wilmington Del served 
by the Pennsylvama railroad and river steamers Pop (19 o) 
6060 (81% native white) 1930 Federal census 5895 It is a 
shipping point for agricultural produce and has manufacturing 
plants making smokeless powder ayes and chemicals The 
borough was incorporated in 1894 
PENNSYLVANIA^ popularly known as the Keystone 
State because of its central position among the ongmal 13 Col 
IS one of the Commonwealths of the United States of 


America lying mostly between lat 39 43 (the Mason and Dixod 
Ime) and 42 N and long 74 43 and 80 31 W of Greenwich 
The State is in the form of a rectangle except in the north west 
where a triangular projection extending to 42 15 N lat gives 

it a shore line of almost 40 m on Lake Erie and in the east where 
the Delaware nver with two large bends makes deep indentations 
into New York and New Jersey Pennsylvania is bounded north 
by New York east by New York and New Jersey from which 
it IS separated by the Delaware river south by Delaware Mary 
land and West \irginia and west by the Panhandle of West 
Virginia and b> Ohio The total area is 45 126 sq m of which 294 
sq m are water surface 

Physical Features — Pennsylvania skirts the coastal plain 
in the south east below Philadelphia and is traversed from north 
east to south west by the three divisions of the Appalachian 
province — Piedmont or older Appalachian belt younger Appala 
chian ridges and valleys and the Allegheny plateau In the 
north west comer is a small part of the Erie plain The entire 
surface has a mean elevation of about i 100 ft above the sea 
varying from sea level on the Delaware river to 3212 ft (Negro 
mountain) m Somerset county On the north and west borders 
of the lowland extending along the Delaware are two parts of a 
chain of semi detached and usually rounded hills known as the 
South mountains The north east part extends from New Jersey 
through Easton to Reading The south west part is a north 
eastern prolongation of the Virginia Piedmont kno'wn as the 
Cumberland prong The Pennsylvania portion of the younger 
Appalachian ridges and valleys known as the central province 
of the State embraces the region between the South mountains on 
the south east and the crest of the Allegheny plateau or Alle 
gheny front on the north west It extends from south west to 
north east about 230 m and has a nearly uniform width of 50 m 
except that it narro'vvs rapidly as it approaches the north east cor 
ner of the State The crest lines are often of nearly uniform 
height for miles and generally are little broken except by an 
occasional V shaped wind gap a narrow water gap or a rounded 
knob The valleys except the Appalachian or Great valley rarely 
exceed more than a few miles m width The Pocono plateau into 
which the central pro\ince merges at its north east extremity is 
a continuation of the Catskill plateau southward from New York 
It IS little broken except by shallow valleys and occasional knob5 
The Allegheny plateau which extends from the crest of the Alle 
gheny front to and beyond the west and north borders of Penn 
sylvama and covers more than one half of the State is much 
dissected and contains the highest elevations within the State 

The Pocono plateau in the north east nearly all of the central 
and south east provinces and the north east portion of the Alle 
gheny plateau m the north west are drained by the Susquehanna 
and Delaware river systems into the Chesapeake and Deiai?vare 
bays The greater part of the Allegheny plateau is drained by 
the Allegheny and Monongahela n\ers into the Ohio river The 
extreme southern portion of the central province and the ex 
treme western portion of the south east province are drained by 
tributaries of the Potomac the Erie plain is drained by 
short streams into Lake Erie and a very small section of the 
Allegheny plateau in the northern part of Potter county is 
drained by the Genesee river into Lake Ontario The Susque 
; hanna is a wide and shallow stream with a zigzag course and 
I numerous islands but both the Susquehanna and the Delaware 
together with their principal tributaries fiow for the most part 
transverse to the geological structure In the gorges and water 
gaps through which they pass m the mountain legion is some of 
the most picturesque scenery in the State These gorges too are 
of great economic importance as passages for railways and high 
ways The lower portion of the Delaware river has been entered 
by the sea as the result of the depression of the land giving a 
harbour at the head of which developed the city of Philadelphia 

Climate and Soil — ^The temperature of Pennsylvania is mild 
and equable in the south east province where the ocean mfiuences 
It and where the mountains bounding it on the north and north 
west are some protection from the colder winds The crests of 
the higher ndges m the ceittral province are deffghtfuHy ^ool 
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in summer but the adjacent \ alleys are subject to excessi\e heat 
In winter the mountain \ alleys ma> experience sex ere cold The 
mean annual temperature is about ^ F in the south east 50 
in the centre 47 in the north west and 49 on the shore of Lake 
Erie The summer maxima on the mountains are usually 8 to 
10 less than m the \ alleys directly below them There are 
man> summer resorts in the mountains The average annual 
rainfall is 44 inches 

Government — Pennsylvania is governed under a constitu 
tion adopted m 18/3 which has been amended frequently An 
amendment to be adopted must be approved by majorities in 
two sjccessixe legislatures and by a majonty of a subsequent 
popular vote 

The goxernor elected for four years is inehgible for the next 
succeeding term He controls a large amount of patronage ap 
pointing subject to the advice and consent of two thirds of the ! 
senate the heads of all departments except the auditor general 
State treasurer and secretary of internal affairs He also ap 
points the members of all independent administrative boards and 
commissions the members of all advisory boards and with few 
exceptions the members of all departmental boards and com 
missions and fills vacancies in various offices which occur dunng 
the recess of the senate He has a right of veto extendin'^ to 
items m appropriation bills which may be overridden by a two 
thirds vote in each house His power of pardon is hmited being 
subject to the recommendation of three members of a board 
which consists of the lieutenant governor secretary of the com 
monwealth attorney general and secretary of internal affairs 

All the elective officials except the secretary of internal 
affairs are ineligible for a second consecutive term By a law of 
19 ^ as amended by an act of April 13 192/ the admimstrative 
agencies of the State were consolidated into 1 7 departments viz 
State justice attorney general treasury public instruction m 
ternal affairs mihtary affairs agriculture forests and waters 
labour and industry health highways welfare banking insur 
ance mines property and supplies Six department heads desig 
nated by the governor meet with him as the executive board 
which standardizes employment in the various departments and 
approves the establi hment or discontinuance of bureaux or other 
divisions within the departments 

There were m the two houses of the legislature m 1936 50 
senators elected for four years and 207 representatives elected 
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for two years The powers of the two houses are the same except 
that the senate exercises the usual right of confirming appoint 
ments and of sitting as a court of impeachment while the house 
of repiesentatives imtiates money bills and impeachment cases 
The legislature meets m odd numbered years on the first Tuesday 
of January 

The supreme court consists of seven justices elected for terms 
of 21 years by the voters of the State at large Minority repre 
sentati^n is secured by the provision that each elector shall vote 
tor one less than the number justices to be chosen at each 


election In 1S95 the work of the supreme court had increased 
to such an extent that an act was passed by the general assembly 
creating the superior court of Pennsylvania which consists of a 
president judge and six judges The supreme court handies all 
appealed cases mxolvmg over $ 500 or cases of felonious homi 
cide and is the court of last resort The superior court handles 
all other appealed cases The State is divided into districts in 
vhich are courts of common pleas Justices of the peace are 
elected m wards districts borou hs and townships 

Population — ^The population of Pennsylvania increased from 
4o4o/^ 111 1/9® to 906 I in i860 to 6302 in 1910 to 
8 / o 017 in 19 o and to 9 60I 350 m 19^0 U S Census In 19^0 
there were i 4041^ forei n born including 5 9/9 Italians 
i66 6/2 Po^es II:) /9 Russians 4969 Austrians 97 600 Irish 
no 6 Germans and /S 019 English The negroes increased from 
1:36845 in 1900 to 431 :)7 in 1930 owm^^ mostly to migration 
from the South to Philadelphia and Pittsburgh m 19^0 only 4 109 
negroes lived on farms From 1910 to 1930 the farm population 
decreased from i 050 050 to 8^6 694 The urban (those living in 
towns of 2 500 or more) population increased from 604% in 
1910 to 6/ 8^ m iQoO 

The growth in population of the chief cities for 1910 190 and 
1930 (U S Census) is as follows Philadelphia i 549 008 
I 823 779 I 950 961 Pittsburgh 533 905 588 343 669 8x7 
Scranton i 986/ 137/^0 i43 43o Erie 66 5 :> 93 3/2 115967 
Reading 96071 107784 in 171 Mlentown 51 913 /3 5^ 

92563 Wilkes Barre 67105 73 83^ 86626 Altoona 52127 
60331 8 054 Harnsburg 64186 7591/ 80339 Johnstown 
55 48 67327 66993 Lancaster 47 2^ 53^5° 59 949 Chester 
3853/ 58030 59164 Bethlehem i 83, 50^58 57^9 York 
44750 47512 55 54 McKeesport 4 694 46781 54632 New 
Castle 36 80 44 938 48 674 

Finance — ^The wealth of Pennsylvania (estimated value of all 
tangible property) was placed m 19 9 at $3 75/ 000000 an 
j increase over 19 of $3 9 3000000 The average per caput hold 
mg was $0 4 5 as compared with $2 977 average for the entire 
United States The assessed value in 193 of property subject to 
the general property tax was $12 /6^ 000 000 of which $943/ 
000 000 was real estate and $336 000 000 personal property 
Receipts of the State Treasury for 1932 amounted to $169 841 000 
($17 48 per caput) of which but $oO 300 000 was raised by prop 
erty taxes 

The chief sources of revenue upon which the State depends 
are taxes on corporations automobile licences and fees the 
gasolene tax inheritance tax and anthracite coal tax In general 
it IS the policy to leave the general property taxes to the counties 
and smaller units Almost one half of the State income is used 
for the two items highways and education The State debt on 
Dec 193^ amounted to $89 978 000 of which $89221000 
was for highway purposes 

On June 30 1934 the total number of commercial and savings 
banks was i 1 1 1 with total resources and liabilities of $52/2 
784000 capital surplus and undivided profits of $84^650000 
and deposits of $^ 6^5 469 000 

Education — Since 1895 education has been free to all between 
the ages of 6 and 21 and compulsory for all children between the 
ages of 8 and 16 In 193 there were 008039 enrolled in the 
public schools of whom i 610 389 were m elementary and 397 650 
in secondary schools there were also 310339 pupils m pnvate 
and parochial schools The number of high schools m the public 
school system was i 169 

In 1935 there were 16 normal schools and teachers col 
leges maintained by the State at Philadelphia Pittsburgh 
Bloomsburg California Cheyney Clarion East Stroudsburg 
Edmboro Indiana Kutztown Lock Haven Mansfield Millers 
viUe Shippensburg Slippery Rock and West Chester The 
total enrolment of these was 8389 students their combined 
teaching staffs numbered 674 Pennsylvania s established mmitnum 
of preparation required of teachers in the elementary schools is the 
completion of a four year high school course and not less than two 
years of professional preparation or its equivalent Partial cer 
tificates and emergency certificates are issued to the extent that 
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fully qualified teachers are not available 

Since 19 I the State has contributed substantially to the sup 
port of the poorer school districts The funds appropriated for 
this purpose m 1934 imounted to $oO 63^ 931 Annual salaries of 
all teachers supervisors and principals in the public school system 
averaged $i 6^0 m 193 as against $9 o m 19 o 

The establishment of evening classes and classes in English 
and citizenship for adults has helped to bring down the ratio of 
illiteracy from 5 g% m 1910 to only 3 1% m 1930 m which year 
154% of the toieign born whites 42% of the negroes and 
o 6% of the native whites were unable to read or write 

There aie seven institutions of hi her learning which receive 
State subsidies Chief of these is Pennsylvania State colie e 
at the borough of State Coiie e (enrolment 461 students in 
1934-05) The other six are the University of Pennsylvania at 
Philadelphia (109/4 students I 9 o 4 --o 0 University of Pitts 
burgh at Pittsbur h (10430 students 1904-05) Temple um 
versity and the Women s Medical colle<ye at Philadelphia Jeher 
son Medical college and Hahnemann Medical college Of these 
the first named is State owned and relies upon public rev 
enue for its mam support having but $517 000 productive 
funds m ig^S 

Chanties and Cotteettons —Penal and charitable institutions 
are under the supervision of the State welfare department The 
western penitentiary at Allegheny opened in. 18 6 and the eastern 
penitentiary at Philadelphia opened in ib 9 The eastern peniten 
tiiry now occupying two sites at Philadelphia and at Graterford 
had a total of 3 i4o inmates on May 31 1935 The western peni 
tentiary at Pittsburgh and Rockview had 004 Besides these 
institutions the State maintains industrial schools at Huntington 
(i 47 inmates in 1935) and at Morganza (573 inmates) and an 
industrial home for women at Muncy (65 inmates) There are 
eight hospitals foi mental disorders Allentown (i 634 inmates in 
i9o5) Danville (1915) iairview (791) Harrisburg (1905) 
Norristown (3 483) Torrance (i 628) Warren (2 048) andWer 
nersvilie (i 374) three institutions for the feeble minded 
Laurelton (670 inmates) Pennhurst (i 74 ) and Polk (94) 
and one epileptic colony Selmsgrove (441) The ten general 
hospitals in the State are at Ashland Blossburg Coaldale Con 
nellsville Hazleton I ocust Mountain Nanticoke Philipsburg 
Scranton and Shamokm 

Demands for relief of the unempIo>ed during the depression 
exceeded the State s ability to raise funds Of the $146 78 585 
disbursed for this purpose m 1934 72% had to be supplied by 
the federal government 

Agsricttlttirc — ^Although Pennsylvania is a mining and manu 
factunng rather than an agricultural State its farming interests 
are more extensive than is generally supposed In 1930 about half 
of its area was m farms and a little over half of its farm land 
was improved 

The number of firms increased from i 7 577 m 1850 to 4 48 
in 1900 fell to 2:72419 m 1930 but rose again to 191 284 in 
1935 In 1930 142 283 farms were worked by their owners 
The total value of all farm property m 1930 was $i 535 484 
which the land value represented $529 696 and the value of 
farm buildings $673 321 The gross farm income for 1934 was 
$238 000 000 

For the most part farming is of the general and live stock type 
In most countries all of the rough and most of the concentrated 
food for stock is produced on the farms Tame hay in 1934 was 
first among crops in acreage though in value its harvest of 2 56 
ooo tons yielding but $39 71 1 000 stood after com Over half 
the crop acreage in 1934 was devoted to cereals the yields and 
y^ues of which were as follows Indian corn 52 S96 000 bu ($44 
433000) wheat i4 7S9 0oobu ($13873000) oats 24915000 
hu ($13 205 000) buckwheat 3 105 000 bu ($i 707 000) rye 
Mm OOP bp ($968000), barley 1734 000 bu ($1144000) 
T^naylvama ranked first among the States in buckw'beat produc 
tpn Most of tbe buckwheat barley, and oatsMS grown m the 
%o^bem apd western cop,ties wbde Indian com wheat and rye 
^ raised mor® ertmsif ejiy m the south east also were 

Witemr teoft tl^ 1:934 ^ ooq bn bein® yafned at 


$18 700 000 The 1934 tobacco crop of 18 55 000 lb of which 
about nine tenths was produced m Lancaster county added 
$1698000 to the total crop value In 19 6 17000000 bu of 
apples were raised Pennsylvania ranking fourth among the States 
m production In 1934 though she retained this relative position 
her yield was only 8 554 000 bu ($7 955 220) The apple distnct 
IS centred in Adams county in the central part of the State though 
Erie county is an important producer Peaches are also grown 
m most of the southern orchards the production for 19^4 how 
ever being but 442 000 bu as against 498 000 in 19 6 Pears 
once grown m quantity totalled only 385 000 bu in 19^4 
Dairy faiming predominates in the northern tier of counties 
where a shorter glowing season and glaciated soil favour pastures 
and the raisin^^ of hay In 19 4 the total value of dairy products 
(?7o 999 26j) was exceeded m but three States In 1935 the 
number of milch cows was 875 000 valued at $^8 375 000 All 
cattle numbered i 454000 a decrease of 92 000 since 1920 Live 
stock farming predominates m southern and western Pennsylvania 
The number of sheep dropped fiom i 531 066 in 1900 to 526 000 
in 1 9^5 about half the entire number were to be found m Wash 
ington and Greene counties There were m 1935 565000 swine 
a drop of 626 ogo since 1920 The poultry business is more 
important than any other* live stock branch except dairying 
There were raised in 1935 27 424 000 chickens and m the same 
year 14 1 8^3 833 dozen eggs with a value of $37 444 000 were 
produced Pennsylvania 15 stiategically situated for marketing 
agricultural products 

Mines and Quarries — Pennsylvania is by far the most im 
portant mineral producing State m the Union In the value 
of its mine products was $421847000 or slightly more than 
one sixth of all the United States and neaily twice that of any 
other single State More than thiee fourths of the total was rep 
resented by coal With the exception of two small areas m Colo 
rado and New Mexico Pennsylvania contains the only anthracite 
coal region m the country This is in the eastern part of the 
State the workable measures being mostly in Lackawanna 
Luzeine Carbon Schuylkill and Northumberland counties m an 
area of less than 500 square miles The output rose steadily from 
28 650 000 tons in 1880 to 57 368 000 tons m X900 and 84 837 000 
tons m 19 6 the value in that year being $4/6 /8> 940 In 193^ 
production was 49 541 000 tons or $206 /18 000 
Besides ha\ing practically all the anthracite Pennsylvania has 
the thickest bituminous coal measures and most of the coal ob 
tamed from these is of the best quality They foim the northern 

extremity of the great Appalach 
lan coal field and underlie an area 
of 15000 sqm or more m the 
west of the State The Pittsburgh 
district comprising the counties 
of Allegheny Washington Fay 
ette and Westmoreland is excep 
tionally productive and the coal 
in Allegheny and Washington 
counties is noted for its gas 
producing qualities while in 
Fayette and Westmoreland coun 
ties the famous Connellsville 
coking coal is obtained Penn 
sylvamas bituminous output in 
creased from 184 500a tons m 
1880 to 79 842 000 tons in 1900 
and 3:53 042 000 tons in 1926 
In 1933 the production was 79 296 000 tons 
Extending from the south west corner of the State is the Penn 
sylvama section of the Appalachian oil field which, with a small 
section m New York furnished nearly all of the country s supply 
of petroleum for some years following the discovery of its valu^ 
for illummatmg purposes The first petroleum well was drilled 
m 1859 at Titusvi}le The States yearly output continued to 
increase until 1891 when it amounted to 3 1 424 206 barrels Since 
then however with fewer important dev^opwnts thej ofitput de 
chn;e<l to 7t^H 000 bbj m 1:924 In 193^ it wa# M , 
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\alutd at $i / 064 060 The \alue of the State s natural gas output 
increased from approximately $7^ 000 m 188 to approximately 
$19 8 000 in 1808 the total value of its output during these and 
the inter\enm<y >ears bemo" more than 80% of that of all the 
Lnited States In 19^4 the output mas 84000000000 cu ft or 
over 9 of that of the entire country 



There are deposits of various kinds of iron ore in the eastern 
south eastern middle and some of the western counties and from 
the middle of the i8th centurv until near the close of the 19th 
century Pennsylvania ranked high among the iron ore producing 
States As late as 1880 it ranked first with a product amounting 
to I 951 496 long tons But after the first successful expenments 
in making pig iron with bituminous coal in 1S45 the State s iron 



The production of pic iron and ferro alloys in Pennsylvania 

COMPARED WITH THAT IN THE UNITED STATES 


foundries moved rapidly westward and thus away from the chief 
producing centres The discovery still later that rich ore could 
be transported to the western part of the State at less cost from 
the Lake Superior region resulted in a further declme of iron 
mming within the State until m 1932 the ore mined amounted to 
only 103 000 long tons By 1934 it had increased to 525 000 long 
tons 

Pennsylvania has extensive areas of limestone rock suitable for 
making cement and xn Northampton and Lehigh counties 
enormous quantities of it are used in this industry In Lehi h 
county the first successful Portland cement plant m the United 
Siateiwas eregtti m 1870 and since then Pennsylvania haa con^ 
tinned to lead all States ih its ^noal ohtput of cement Portland 
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cement production m the State increased from 825054 bbl m 
1896 to 4 o4/ 000 hhl m 1925 In 1933 it was 12 294 000 bbl 
or about 19% of the total for the country Limestone and 
dolomites suitable for building purposes are obtained chiefly in 
Montgomery Chester and Lancaster counties Until increased 
facilities of transport brought more desirable stones into com 
petition the5 were used extensively m Philadelphia There are 
limestone quarnes m nearly two thirds of the counties and great 
quantities of the stone are used for flux in the iron furnaces for 
making quicklime for railway ballast and for road making North 
ampton Lehi«^h and Aork counties contain the most productive 
slate quarries m the country and in 1934 the value of their 
output was $i 0/47/ the Northampton and Lehigh slate is the 
onl> kind m the United States used for school blackboards There 
IS an extensive area m the south eastern part of the State contain 
mg shale clay of a superior quality for making common brick 
Kaohn abounds in Chester and Delaware counties and fire clay 
in several of the western counties In 1930 the State led all others 
m the value of its clay and clay products Glass sand abounds 
both m the eastern and m the western regions and for many years 
Pennsylvania has ranked among the leading States m the manu 
facture of glass In Chester county also is one of the most pro- 
ductive deposits of felspar second onl> to those of Maine 
Manufactures — Pennsylvania ranks second to New York in 
the value of its manufactures which increased from $2 83 ^49 
437 in 1914 to $7 381 68/ 533 in 19 3 but declined to $3 051 579 
m 19^3 The value actually added by the manufacturing processes 
amounted m 19^3 to $i 454 489 Despite the increase in value 
the number of workers rose only from 924 4/8 in 1914 to 999 460 
in 1925 and fell in 193^ to 716 598 while the number of plants 
dwindled from 275 i in 1914 to 12093 m 1933 The general 
growth m manufacturing has been promoted by an abundance of 
fuel by a good port on the Atlantic seaboard by the frontage 
on Lake Erie which makes the ores of the Lake Superior region 
easily accessible and by a great railway system which has b^een 
built to meet the demands arising from the natural resources 
By far the most important industry is the production of iron 
and steel m which the State has always held the lead So long 
as charcoal only was used m the furnaces (until about 1840) and 
during the brief period m winch this was replaced largely by 
anthracite the industry was of chief importance m the eastern 
region but with the gradual increase in the use of bituminous 
coal or of coke made from it the industry moved westward 
where especially in the Pittsburgh district it received a new 
impetus by the introduction of iron ore from the Lake Superior 
region In the manufacture of pig iron Pennsylvania is easily 
first among the States the output in 1934 from its blast fur 
naqes was 4 409 000 long tons (with a value of about $80 000 000) 
or 27 3% by quantity of the output of the entire United States 
The output of the 131 steel and rolling mills amounted m value 
to $3665 8844 m 1933 or 321% by value of the nations 
output The manufacture of great quantities of coke has re 
suited from the demand for this product in the iron and steel 
industry and from the abundance of coking coal The manu 
facture of glass has been promoted by the supply of glass sand 
and natural gas in the western part of the State the manufacture 
of pottery terra cotta and fire clay products by the abundance of 
suitable raw clay the manufacture of silk and silk goods by the 
large number of women and girls m the miners families In each 
of these industries also the State has for many years produced 
a large portion of the country s product 
In 1933 the leading manufactures with the value of each 
were steel works and rolling mill products $^66 528 844 petro 
leum refining $165 516 330 printing and publishing $i4r 704^ 
445 knit goods $133766474 clothing $123817786 silk and 
rayon goods $109 924 523 bread and other bakery products 
$101 344 507 foundry and machine shop products $91 539 377 
steam railroad repair shops $76 436 100 blast furnace prod 
nets $73 338 508 meat packing (wholesale) $63 708 767 elec 
tncal machinery and apparatus $62 633 901 liquors (malt and 
distilled) $61 395 500 sugar cane refining $^4 514 918 cigars 
$4q4^<>97^ imper $46244666 glass $43542^097 leather 
$43 523 098 
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PMadelphia is the great manufacturing centre in the State 
Within its limits there were in 19 5 5 6^6 factories employing 
246 680 persons which produced 8% ($1937414000) of the 
State s manufactured articles Of the total State output the 
city produced m 19 3 all the cane sugar refined 82% of the 
woollen carpets more than 75% of the clothing more than 
60% of the cotton goods and more than 60% of the pnnting and 
publishing The relative importance of Pittsburgh as a manufac 
tunned centre has declined because of the growth of numerous 
other steel centres In 1925 it produced only 10 6% of the States 
output of steel and iron Cities in the western part of the State 
such as New Castle are nearer to the supply of iron ore from the 
Great Lakes while cities m the eastern part of the State such as 
Bethlehem are importing iron ore from South America After 
I hiladelphia and Pittsburgh the more important manufacturing 
cities are Reading Allentown Johnstown Erie Chester New 
Cistle York Scranton Altoona and W illiamsport 

Forests — ^Except on some portions of the Pocono plateau 
Pennsylvania was originally well forested and although most of 
the merchantable timber has been cut about one half of the State 
IS still woodland On the higher elevations the trees are mostly 
white pme yellow pine and hemlock but in the valleys and lower 
levels are oaks hickories maples elms birches etc State forest 
reserves in 19 7 amounted to i 134444 while those of the 
nation lyin m the State covered 381 86 ac 

Tiansportation and Commerce — ^The mountain topography 
of the State made the building of roads and railways expensive 
and difficult but at the same time made them more necessary 
Since 1 91 1 when the modern period of State highway construe 
tion began the State has built a system unequalled by any other 
Appalachian State The State highways totalling i 974 m m 
19^4 form a primary or trunk system connecting the county seats 
and ail important centres of population Of this system 12 010 m 
are surfaced more than half being paved with concrete or 
asphalt Besides the State system theie are rural roads which in 
1930 totalled 90867 m ( 7081 m surfaced) Licenced motor 
vehicles increased from 160 137 in 1915 to i 554 917 m 19 5 and 
to I 681 20 in i9o4 

The efficient network of railways covering the State is an im 
portant factor in the great industrial importance of Pennsylvania 
The steam railway mileage increased from 8 453 m i8go to ii 693 
m 1915 after which it declined slightly to ii 068 in 1933 Operat 
mg electric railway mileage in 19*) was 963 m 

The State has one port of entry on the Atlantic coast on €5 on 
the Ohio river and one on the Great Lakes Philadelphia the 
Atlantic port exports chiefly petroleum coal gram and flour and 
imports chiefly iron ore sugar drugs and chemicals manufactured 
iron hemp jute and flax In 1933 it ranked second among the 
Atlantic ports m the tonnage of its foreign commerce exports 
I 4X iSg and imports 3 065 64 Pittsburgh ranks high among 
the interior ports of the country Erie on Lake Erie has a large 
domestic trade in iron ore copper wheat and flour 

HISTORY 

Swedisli and Dtttch Periods — ^The whole country along the 
Delaware river before its settlement was disputed between the 
English Dutch and Swedes Both the English, and Dutch had 
traded along the river and had established temporary posts m 
what IS now Pennsylvania but the Swedes were the first to effect 
a permanent settlement their settlements being a continuation of 
those m Delaware In 1643 John Prmtz governor of New Swe 
den built a fort on Timcum island (near Chester) which he called 
New Gottenberg and soon a considerable community was estab 
fished at Upland (renamed Chester by Penn) In 1655 the 
Swedish settlements passed under the control of the Dutch who 
had captured Ft Christina the chief Swedish stronghold in Dela 
ware The Dutch were in turn dispossessed by the English who 
took over their colonies after the fall of New Amsterdam in 1664 
Gov Nicolls the first English governor put the Dukes Law 
into operation along the Delaware and established a court at 
Upland The Swedish settlers remained and later formed e sturdy 
element m William Pounds colony 


The Quaker Colony — ^William Penn (qv) as early as 1666 
became interested in a colony in America for Quakers suffering 
persecution under the Clarenden Code In 1680 he petitioned 
Charles II for a grant of land for the puipose and the Crown 
having become indebted to Penn s father found it easier to pay 
with land in America than with money Penn named his grant 
Pennsylvania (Penn s Woods) in his father s honour The charter 
gave him almost unlimited power He wrote his Frame of Gov 
ernment for the Colony and sent commissioners to lay out a 
great town in systematic manner a city which he named Phiia 
deiphia (City of Brotherly Love) Havnng faith in the people he 
delegated to them more privileges and powers than the colonists 
possessed in any other Colony Absolute relimous freedom was 
the most important and for the times the most remarkable con 
cession All Christians holding certain amounts of property were 
to be ehgible voters and officeholders The death penalty in 
contrast to a long list of offences in other Colonies was inflicted 
in Penn s Colony only for murder and treason Philadelphia was 
laid out m an advantageous position fronting on both the Dela 
ware and Schuylkill rivers and growth and prosperity began im 
mediately Soon after Penns arrival in the Colony m 168 an 
assembly held at Upland formally adopted Penns plan of gov 
ernment In 1683 Penn made his Great Treaty with the Indians 
according to Voltaire the only treaty not sworn to and never 
broken Penn s fair methods of dealing with Indians and scrup 
ulous care always to pay them well for their land preserved Penn 
sylvama from Indian hostilities during his lifetime 
Immigration of Other Nationalities — ^To this Colony thus 
founded the oppressed and persecuted of many lands came for 
refuge The Quakers soon surpassed all others and were the 
dominant element to the time of the Revolutionary War Some 
of the Quakers were of Welsh stock a large colony settling m the 
Welsh barony m Montgomery and Delaware counties The 
Mennonites came m great numbers in 168 -83 under their re 
markable leader Pastorious and settled in Germantown which 
was long the leading German community in America and the 
home of many early industries in Pennsylvania Other large 
colonies of Germans from the Palatine countries and belonging 
to the Lutheran or Reformed churches settled on fertile lands 
running from Easton through Allentown Reading and Lebanon 
to the Cumberland valley The Moravians founded important 
centres at Nazareth and Bethlehem Finally the Scotch Irish 
Presbyterian m religion an active restless pioneer element ar 
rived and took up the back country positions on the frontier 
Because of their difference from the Quakers and Germans in 
temperament and because of the peculiar frontier problems which 
they faced they formed an element of opposition to the ruling 
element all through the i8th century After I/70 large colonies 
of Connecticut Yankees settled in the beautiful northern Wyom 
mg and Muncy valleys which were claimed by Connecticut 
Pennsylvania was early involved m senous boundary disputes 
with Maryland Virginia Connecticut New York and Delaware 
the first three involving considerable bloodshed between the set 
tiers before they were decided A decree of Lord Chancellor 
Hardwicke in 1750 settled the Maryland Delaware dispute and 
led to the survey 1763-67 of the boundary between Pennsylvania 
and Maryland by Mason and Dixon a line which acquired con 
siderable importance later as separating the free and the slave 
States In 1784 Virginia agreed to the extension of the hne and 
to the establishment of the western boundary of Pennsylvania at 
a meridian drawn from a point on the Mason and Dixon line five 
degrees of longitude west of the Delaware river The 42nd paral 
lei was finally selected as the northern boundary in 1789 the 
dispute with Connecticut over northern Pennsylvania having been 
decided in favour of the latter State by a court of arbitration 
of the Continental Congress m 1782 In 1792 the Federal Gov 
ernment sold to Pennsylvania the small tnangular strip of tern 
tory north of the 4 nd parallel and bordering on Lake Ene in 
order that the State might have a good port on the Great Lakes 
Upon William Penns death m 171S his widow became pro 
pnetary and after her death in 1733 proprietorship fell to 
John Thomas and Richard Penn ^l&cept for differences between 
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the go\emors appointed by the proprietors and the popular 
assembly over the matter of taxing the proprietors the assembly 
had little to contest for and the degree of civil liberty attained 
in the province was very high On the whole the Colony was 
happy and prosperous trade being good m Philadelphia and the 
Germans having established some of the most thrifty farming 
communities in the Colonies 

Fiench. and Indian Wars —The French and Indian War 
broke rudely in upon this peaceful expansion No longer was it 
possible to keep the numerous 
settlers from trespassing upon 
the Indian s lands or otherwise 
provoking him nor were the 
Scotch Irish of the frontier tern 
peramentaily as pacific and con 
siderate as the Quakers and Ger 
mans had been Furthermore 
the heirs of William Penn were 
guilty of several sharp land deals 
which made the Pennsylvania 
tribes resentful It was fertile 
soil for French propaganda In 
1 750 the French began building The block house erected at 
a line of forts m the Ohio valley 

to back up their claims to the territory among them a fort at 
Presque Isle (on the present site of Erie) Ft Le Boeuf (at Water 
ford in Erie county) and Ft Venango (within the limits of the 
city of Frankim) Virginia claiming western Pennsylvania at ' 
this tune sent George Washington to build a fort at the con 
fiuence of the Monongahela and Allegheny rivers but his work 
men were driven away by the French who finished the fort and 
named it Ft Duquesne Washington met and defeated a force of 
French and Indians at Mountain Meadows but was later be 
sieged in a hastily thrown up breastwork (Ft Necessity) by a 
larger force and forced to surrender The English upon bemg 
informed of the French movements sent an expedition under Gen 
Braddock against Ft Duquesne but on July 9 1/5:5 when but 
a few miles from the fort Braddock s column was set upon 
by the French and Indians and cut to pieces only 459 out of 
I 386 men escaping During this year the frontiers of Pennsyl 
vama suffered greatly scarcely a lone and exposed household 
escaping attack Most of the settlers fled to a hne of 17 forts 
which had been established under Franklins direction in the 
mountain gaps In 1758 a second expedition against Ft Duquesne 
under Gen Forbes was successful The fort was rebuilt and 
named Ft Pitt after the English prime mimster and the lo 
settlement was named Pittsburgh With the fall of Montreal in 
1760 all Pennsylvania came definitely into Enghsh hands 

Indian wars were not past however for when Pontiac s rebel 
lion broke out in 1763 every fort on the frontier was besieged 
and Presque Isle and Venango were easily taken by the Indians 
The settlers again fled back over the mountains Col Henry 
Bouquet after defeating the Indians m a desperate engagement 
at Bushy Run reached Pittsburgh in time to relieve the fort 
and marched on into Ohio where he inflicted heavy defeats upon 
the Indians 

Pennsylvania in the Revolution — ^As the central Colony 
Pennsylvania s attitude in the struggle with the mother country 
was of vast importance The British party was strong because of 
the loyalty of the large Church of England element the neutrahty 
of many Quakers Dunkers and Mennomtes and a general satis 
faction with the liberal and free government of the province 
which had not suffered such catastrophic reverses as had embit 
tered the people of Massachusetts for instance But the Whig 
party under the lead of John Dickinson Thomas Mifflin and 
Joseph Reed was successful m the State and Pennsylvania con 
tributed greatly to the success of the Revolutionary War by the 
important services rendered by her statesmen by providing troops 
and by the financial aid given by Robert Morns (qv) The two 
Continental Congresses (1774 and i775”3i) met m Philadelphia 
except for the months when Philadelphia was occupied by the 
Btitmh army and Congress met m Ianc§ster and York Pa and 
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then m Princeton N J In Philadelphia the second Congress 
adopted the Declaration of Independence which the PennsyKaiiia 
deleo-ation excepting Franklin thought premature at the time 
but vhich was well supported Pennsylvania afterwards Dur 
mg the Revolutionary ^^^ar battles were fought at Brandywine 
(i//7) Paoli(i///) Ft Mifflin (17/7) and Germantovn (177 ) 
and "Washingtons army spent the winter of I///-/8 at Valley 
Forge Philadelphia vas occupied by the British from Sept 26 
I// 7 to June iS I/7S Soon alter the signing of the Declaration 
of Independence a convention of representatives of the counties 
met m Philadelphia and drew up a new State Constitution which 
went into effect in Sept i / / 6 without bemg submitted to a vote 
01 the people It provided for a unicameral legislative svstem 
abolished the office of governor and substituted an executive 
council of I presided over bv a president to be chosen bv the 
legislature With the institution of this new Government the 
proprietorship went out of e\i tence and the Penn heirs were 
compensated by a grant of ii o 000 and the guarantee of titles 
to certain private estates W ith the passing of the old Government 
Quaker dominance also passed out of existence 

Pennsylvama ratified the Federal Constitution m spite of pow 
erful opposition on Dec 2 I/87 and in I/90 revised its own 

Constitution to conform with that instrument the executive coun 
cil bemg abolished the office of governor restored and a bicameral 
legislative system adopted From i 90 to iSoo Philadephia then 
the largest and wealthiest city in the United States was the seat 
of the Federal Government The State capital was moved fiom 
Philadelphia to Lancaster in 1799 and from Lancaster to Harns 
burg m 181 

Progress of Settlement and Industry — ^In 1800 the popu 
lation of the State was 602 000 The years just previous to the 
Revolution and those after the Revolution were years of rapid 
settlement beyond the mountains Settlement in the Upper Sus 
quehanna valley was also rapid in this period Bridges and roads 
were bemg built in every direction and stage coach routes estab 
lished The Philadelphia Lancaster turnpike (1790) was the first 
important turnpike in America In 1806 a bill passed Congress 
providmg for the national road from Cumberland Md to the 
Ohio which passed through south western Pennsylvama and had 
great influence m the development of that section After 1790 
anthracite coal began to be mined near Mauch Chunk and trans 
ported down the rivers to Philadelphia About 1800 iron began 
to be manufactured in Lancaster Coatesville Phoemxville and 
the Juamta valley Upon the opening of the mines thousands of 
Insh began to settle in the mining regions 

Canals and railways came into use in Pennsylvania about the 
same time and both played an important part in the State s devel 
opment Many of the early railways were short hnes to carry 
coal from mines to river banks In 1S34 the Columbia railroad 
and the Allegheny Portage railroad were begun by the State and 
connected with the Pennsylvania canal to form a rail water route 
i from Philadelphia to Pittsburgh Most of the important nvers 
were canahzed so that they became available carriers By 1840 
the burden of debt upon the State from the extensive system of 
internal improvements led to wide spread popular discontent and 
such projects were abandoned The success of railways was by 
that time assured and the State began selling its enterpnses to 
private corporations 

Pennsylvania was usually Democratic before the Cm! War 
owing to the democratic nature of its western and immigrant 
citizens The growth of the protectiomst movement and the de 
velopment of anti slavery sentiment drew it toward the newly 
orgamzed Republican party however and it voted the Lincoln 
ticket in i860 During the Cml War the State was subject to 
raids along its southern border Chambersburg being burned in 
1862 The battle of Gettysburg (July 1863) a defeat of Lee s 
attempt to invade the North was a turning point in the war 

After the Civil War — On the pohtical side the chief feature 
of the State s history after the Cml War was the growth of the 
Cameron-Quay Penrose pohtical machine founded by Simon Cam 
eron strengthened by hiS son James Donald Cameron and con 
tmued under Matthew Stanley Quay and Boies Penrose down to 
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the time of the latter s death m ig i It was based upon the con 
trol of patronao^e the distribution of btate funds the sup 
port of the Pennsylvania railway and other powerful corpora 
tions and upon the ability to persuade the electors tnat it was 
necessary to vote the strict Republican ticket to save the pro 
tective system This machine was not only all powerful n State 
politics but influenced national elections Durm®^ Governor Penny 
packers administration 1900-07 a number of new departments 
amon<y them those of forestry health and highways were created 
\lso under his administration the Pennsylvania State police were 
established as a more efficient body than the State miiitia in 
dealing with stnl es and lawlessness In 1913 the department of 
labour and industry was created and a workmen s compensation 
board set up Gifford Pmchot was nominated by a close vote m 
1922 and afterward elected Under his direction the Adminis 
trative Code of 1923 centralizing^ control and consolidating de 
partments was passed giving the governor much more power than 
he had hitherto possessed In 1927 John S Fisher (Republican) 
was elected to succeed Pmchot 

In the presidential election of 1932 Pennsylvania s normal Re 
publican majority though not destroyed was considerably dimin 
ished And two years later the political reaction thus indicated 
was carried to its consummation when the Democrats elected 
their candidate George H Earle to the governorship captured 23 
out of 34 seats in the House of Representatives and turned out 
of the Senate the veteran Republican David A Reed to make 
room for their own nominee Joseph F Guffey In November 
1935 indeed despite a determined effort the party failed to 
carr} the city elections of Philadelphia but the vote was not suf 
ficiently decisive to show any clear drift in the state back to its 
old allegiance 

Bibliography — ^The official reports and publications of the various 
State departments and T/ie Pennsylvania Manual (annual) aie the 
best sources for recent information The chief historical sources are 
the Pennsylvania Archives (1852-1895) Colonial Records i 68 ^--iypo 
(1852) and S Hazard Register of Pennsylvania (1828-38) The 
Pennsylvania Histoiieal Societv orgamzed in Philadelphia in 18 5 
has published 14 vol of Memons (1826-95) a Bulletin of 13 numbers 
(1845*47) one volume of Collections (185 ) and the Pennsylvania 
Magazine of History and Biography (1877 seq quarterly) See A E 
Martin and H H Shenk Pennsylvania History Told by Contempo 
ranes (1925) T S March A History of Pennsylvania (1915) T K 
Smith The Commonwealth of Pennsylvania (1917) H M Jenkins 
Pennsylvania Colonial and Federal (1903) and G P Donehoo 
Pennsylvania a History (1926) C H Browning Welsh Settlement 
of Pennsylvania (19x2) O Kuhns The German and Swiss Settlements 
of Colonial Pennsylvania (1901) A C Myers Immigration of the 
Insk Quakers mto Pennsylvania (190 ) J F Sachse The German 
Pietists of Provincial Pennsylvania (1895) and The German Sectarians 
of Pennsylvania (1899/ 

PENNSYLVANIA, UNIVERSITY OF, an American m 
stitution of higher learning in Philadelphia Its campus stretches 
from the west bank of the Schuylkill river to 39th street and 
from 34th and Chestnut streets on the north to the Philadelphia 
General hospital and the Philadelphia Commercial museum 
The library contained (1936) S26 000 volumes and received 
^ 000 periodicals Among important collections are the Penniman 
education) Biddle (law) Lippmcott (social sciences) Lea 
history)^ Macauley (romance and an excellent Dante collec 
tion) Pumess (Shakespeare) Franklin papers Curtis collection 
of Frankim imprints and Hale collection of autographs of 
agners of the Declaration of Independence 
The museum has important archaeological and ethnological 
collections The exhibitions largely represent the results of the 
museum s own expeditions to Central and South America Alaska 
various parts of the United States Eg5q)t Palestine and Babylonia 
The undergraduate departments of the university are the col 
lege Towne Scientific school Moore School of Electrical Engi 
iie«ng Wharton School of Accounts and Finance Schools of 
Education and Pine Arts and College of Liberal Arts for Women 
The university also includes the graduate school of arts and 
schools of medicfiife (the first medical school m Amenca 
j law dadtiitry^ veterinary medicme^ the graduate school of 

u midihwe physical education and mihtary sa^ce 
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foundation (child helpm ) H nry Phipps institute (research in 
tuberculosis) and University ot Pennsylvania Press Affiliated 
divisions are Wistar institute of anatomy and biology and Penn 
syivama school of social work 

Admission to undergraduate schools requires the equivalent oi 
graduation from a 4 year hi^^h school The graduate and law 
schools require a bachelor s degree for admission the school of 
medicine ^ years of college study the school of dentistry 
years and the school of veterinary medicine i year About 
I 100 scholarships are granted annually in the undergraduate 
schools Several large groups are for students from the city 
of Philadelphia others are in the gift of the governor and 
State senators In the graduate school there are research 
fellowships ($i 500 each) 16 fellowships ($600 each) m 
physics ($600 each) 6 for women 30 with free tuition an inde 
terminate number in botany i in biophysics ($400) 6 with $ 00 
and free tuition 2 travelling scholarships ($2 000) in diplomacy 
and international law and i travelling fellowship in modern 
languages There are also 2 travelling and 2 resident ($i 000) 
fellowships in architecture and scholarships and fellowships m 
the schools of medicine law dentistry and veterinary medicine 
Tuition fees range from $ 50 to $500 

The present charter fixes the number of trustees at 41 in 
eluding the governor of Pennsylvania as ex officio trustee and 
president Ten trustees are elected by the alumni The directing 
head of the university is the president who is a member of 
all faculties and who presides over meetings of the trustees the 
governor of Pennsylvania taking no active part in the management 
of the university In 1935-36 the instructors totalled i 37 
the students 13 820 

The year ended June 30 1936 showed funds invested m part 
as follows plant funds $ 74 8 704 endowment fund $0 20 
10 general fund $2398071 Private benefactions in 1935-36 
totalled $ 363915 fees receipts rentals etc amounted to 
$3 910 4 Income from invested funds gifts and other receipts 
for designated purposes and the State appropriation aggregated 
$i 840 18 The payment on account of instructional salaries 
totalled $ 250965 Payments on account of other salaries and 
wages totalled $i 392 195 Current expenses and purchases of 
equipment brought the total to $5 7 50 460 

The university publishes The University of Pennsylvania 
Bulletin (Catalogue Directory announcements of Schools pro 
gram and proceedings of Schoolmen s Week contributions f om 
the William Pepper Laboratory of Clinical Medicine and the 
Veterinary Extension Quarterly) Astronomical Senes Reprint 
Series of the Flower Astronomical Observatory Contnhutions 
from the Botanical Laboratory and the Morns Ai boretum Mor 
ns Arboretum Monographs Senes m Romanic Languages and 
Literatures Report of the Henry Phipps Institute for the Study 
Treatment and Prevention of Tuberculosis Educational Outlook 
Law Review Hispanic Review Psychological CUnic Under 
graduate Alumni and News Publications theses presented for the 
degree of Doctor of Philosophy publications of the University of 
Pennsylvania Press University Museum publications American 
Academy of Political and Social Science Annals and Monographs 
Wistar institute of anatomy and biology publications 

Benjamin Frankim in 1749 published a pamphlet entitled 
Proposah Relating to the Education of Youth m Pensdvama 
which led to the establishment of the Pubhek Academy m the 
City of Philadelphia ^ with a board of twenty four trustees and 
with Franklin as president of the board In 1750 there was con 
veyed to the trustees the New Building erected in 1740 for a 
meeting house and chanty school the original trustees (mclud 
mg Frankim) of the New Building^ date from 1740 which is 
therefore regarded by the university as the date of its founda 
tion The academy was opened m January 1751 th^ city having 
voted £200 for the completion of the building On September 
r6 1751 a charitable school for the msttuction of poor Chil 
dr^n giutis in Reading Writing and Anthmetick was opened m^the 
New Bmldmg ^ The propnefcanes Thomas and Richard ffena 
incorporated The Tm^teq^ of the Academy and Chantabfe Sdidnl 
in the Province of Pmwlv^a ^ ^ ^ 
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charter chan<^in<y the name to The Trustees of the College 
Academy and Charitable School etc hereupon William Smith I 
(i/ /~i8o3) of the university of Aberdeen vlo had become I 
rector of the academy in i and had taken orders m the Church I 
of England m I/53 became pro\o t of the college In i 36 Dr : 
Smith established a complete curriculum In i/ 37 the first to lege 
class was graduated 

In 17/9 after fears had been repeatedl> expressed that S mth 
planned to mal e the institution sectarian the State lemshture , 
confiscated the ri hts and property of the college and chartered 
a new corpoiation The Trustees of the Um\t sity oi the State 
of Pennsylvania m 1789 the college was restored to its rights 
and property and Smith a am became its pro\ost in I/Qi the 
college and the university of the State of Penns>lvania were 
united under the title The University of Pennsylvania In the 
year 180 the umversi > purchased new grounds and buildmgs on 
9th Street between Market and Chestnut Streets which it con 
tmued to occupy until the time when it moved to its present site 
m the year 187 

See T H Montgomery A History of the Ijmversity of Fennsylvanza 
from its Foundation to A D ly^o (1900) G B Wood Early History 
of the University of Pennsylvania. (1896) J B McMaster The Uni 
versity of Pennsylvania (1897) G E Nitzsche Official Guide to the 
University of Pennsylvania (1906) and E P Cheyney Umversity of 
Pennsylvania in vol i of Universities and Their Sons (iqoi) 

PENNSYLVANIA RAILROAD COMPANY, a coipo 
ration of the Commonwealth ot Pennsylvania USA is the par 
ent company of a group of more than 100 corporations known as 
the Pennsylvania Railroad System united in one management 
throuo’h ownership of the majority of the stock or long term 
leases or both The company directly owns the principal lines of 
the system in Pennsylvania and under its corporate organization 
directly operates about 95% of tne mileage The Pennsylvania 
traverses practically the entire eastern rmddie belt of the United 
States lying between the Atlantic ocean on the east and the Mis 
sissippi river on the west and stretching from the Great Lakes to 
the southern States This is the most denselv populated region 
in the United States 

By the Act of Incorporation approved on April 13 1846 the 
Pennsylvania Railroad Company was incorporated for the pur 
pose of constructing and operatm a railroad from Harrisburg to 
Pittsburgh On Feb 15 1854 the company opened for service its 
own through line between these cities and on Aug i 1S57 
through purcha e or lease gamed complete control of the entire 
Philadelphia Pittsburgh route 

Iron steel and coal and other raw materials piovide the back 
bone of the Pennsylvania s traffic The company is also a very 
important carrier of miscellaneous manufactured articles fresh 
fruits vegetables and general produce packing house products 
and lumber from the South and West Serving as it does the four 
leading eastern seaports — ^New York Philadelphia Baltimore and 
Norfolk — handies a large proportion of the nation s import and 
export trade In 1934 the Pennsylvania System carried the equiv 
alent of one ton of freight 28 434 610 077 m and one passenger 

3 507 682 818 miles On Dec 31 1934 the system embraced 
1 1 090 m of line and 6 889 m of track On the entire system 

4 10 1 71 m were double tracked 815 74 m had three tracks and 
621 99 m had four tracks At the end of 1934 the rolling stock 
consisted of 5 086 locomotives 657 passenger tram cars 270 515 
freight cars and 3 362 work cars 

The Pennsylvania Railroad System represented at the end of 
1934 an investment m road and equipment and other property of 
$3 103 394 962 Against this sum there were outstandirg in the 
hands of the public securities (stocks and bonds of various com 
pames) amounting to 854 7^7 257 The Pennsylvania Rail 
road Company the parent company had outstanding $658 384 
800 of capital stock divided into shares of $ o each on Dec 31 
1934^ in the hands of 232 99S stockholders whose average hold 
mgs were approximately 56 s shares each The total operatmg 
revenues bf the system m 1934 were $368 892 ^48 The operatmg 
expenses including taxes, were $305 561 318 Net railway operat 
mg mfcome was $63 38i^S3o The average number of bmidoyees* 
system m 19^34 was 1x4^032 iThe totgd payroll for the 
year was IrbS 4 % 7S7 f ^ 
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In 19^5 at a cost of approximately $100 000 000 the Pennsyl 
vania completed the electrification of its entire tracka<^e both 
pa senger and frei ht between New York Philadelphia Balti 
more and Washington This was followed by material increases 
in train speeds in both branches of the service the fastest passen 
c^er traiDb making the 3 rule run m 3 minutes including six 
intermediate steps There was also a general increase of passenger 
tram speeds throughout the steam operated lines freight service 
was placed on a regularly scheduled basis and time in transit 
“^reatly shortened An conditioning of passenger equipment was 
first adopted by the Pennsylvania m 1931 and by the close of 
I 93 d there were operated on the system lines approximately 
I 00 air conditioned cars a number sufficient to permit their use 
on all long distance trains as well as in the electrified New York 
"Washington service 

Collection and delivery of less than carload freight was estab 
lished throuo^hout the Pennsylvania Railroad S>stem and with a 
number of connecting lines on December i 1933 and by the 
close of 1933 the system handled traffic at the rate of more than 
3 500 000 shipments annuali> 

Thiough half ownership in the Pennsylvania Greyhound Lines 
the Pennsylvania Railroad participates in extensive passenger bus 
tra&c in the region traversed by its rails It also holds an interest 
in Transcontinental and Western Air Inc successor to Trans 
continental Air Transport Inc which the Pennsylvania Railroad 
and other interests formed m 19 8 for the purpose of operatmg 
a joint rail and air service between the Atlantic and Pacific 
Coasts In 193O all air transcontinental service was inaugurated 
carr> mg passenger mail and express traffic (M W Cl ) 

PENNY, an Eno-lish com equal m value to one twelfth of a 
shilling It IS one of the oldest of En lish coins superseding the 
sceatta or sceat It was introduced into England by Offa king of 
Mercia who took as a model a com first struck by Pippin father 
of Charlemagne about 735 which was known m Europe as novus 
demniis Offa s penny was made of silver and weighed \ grains 
240 pennies weigh ng one Saxon pound (or Tower pound as it 
was afterwards called) hence the term pennyweight (dwt ) In 
15 7 the Tower pound of 5400 grams was abolished and the 
pound of 3 / 60 grains adopted instead The penny remained with 
some few exceptions the onl> com issued m England until the 
introduction of the gold florin by Edward HI m 1343 It was 
not until the reign of Edward I that halfpence and farthings be 
came a regular part of the coinage it having been usual to sub 
divide the penny for trade purposes by cutting it into halves and 
quarters a practice said to have originated m the reign of Aethe! 
red II In I 5/ m the reign of Henry III a gold penny of the 
value of 20 Sliver pence was struck The weight and value of the 
silver penny steadily declined from 1300 onwards as will be 
seen from the following table — 


Reign 

Weight 

Value in silver 925 
fine atss fid peroz 


Grams 

Penny 

WiUiam I 1066 

22 J 

3 09 

Edward I i3cx> 

22 

3 02 

in 1344 

2oi 

2 78 

III 1346 

20 

2 7$ 

III I35I 

18 

2 47 

Henry IV 1412 

3:5 

2 06 

Edward IV 1464 

12 

I fis 

Henry VIII 1527 

io| 

I 44 

VIII IS43 

10 

I 37 

Edward VI 1552 1 

8 

I 10 

Elizabeth 1601 

7 j 

I 06 


The last coinage of silver pence for general circulation was m 
the reign of Charles II (1661-^62) since which time they have 
only been coined for issue as royal alms on Maundy Thursday 
Copper halfpence were first issued in Charles II s reign but it 
was not until 1797 in the reign of George III that copper pence 
were struck Thiscopper penny weired i oz avoirdupois In the 
same year copper twopences were issued weighing 2 oz but they 
were found too cinxibersonie and were discontinued In i8^o 
bronze was substituted for the copper coinage the allpy contain 
mg 95 parts of croppw four of tm and one of zinc The weight was 
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also reduced i Ib of bronze being coined into 48 pennies as 
against 4 pennies into which i lb of copper was coined The 
hgure of Britannia first appeared on the issue of copper coins 
made in the reio^n of Charles II 
The word penny is also applied colloquially in the United States 
to the American cent the hundredth part of a dollar 

PENN YANs ^ village of New York USA the county 
seat of Yates county at the foot of Lake Keuka 45 m S E of 
Rochester It is served by the New Aork Central and the Penn 
sylvama railways Pop 19^0 5 0 9 m 1930 Keuka 

IS one of the most beautiful of the finger lakes of central New 
York There are many summer cottages around it and on the 
west shore is Keuka college for women (Baptist 1921) The 
region is famous for its grapes apples and gram Among the 
numerous manufactures of the villao-e are buckwheat products 
grape juice vinegar fruit baskets flour paper boats store fix 
tures clothing and canned fruits and vegetables The first settlers 
of Penn Yan were chiefly followers of Jemima Wilkinson (i/5o“ 
1819) a religious enthusia t from Rhode Island who m I/88 
founded the village of Hopeton near Lake Seneca Her followers 
began to desert her before 1800 and gradually the community 
broke up The first dwelling on the site of Penn Yan was built 
in 1799 The village was made the county seat when Yates county 
was created in 18 3 and m 1830 it was incorporated Its name 
was devised from the first syllables of Pennsylvania and Yankee j 
to commemorate the origin of most of the early settlers 
PENNYROYAL, m botany a herb formerly much used in ' 
medicine the name being a corruption of the old herbalist s name 
Pulioll royaii Fulegtum regium It is a member of the mint 
genus and has been known to botanists since the time of Lm 
naeus as Mentha pnleginm It is a perennial herb with a slender 
branched stem square m section up to a foot in length and root 
ing at the lower nodes small opposite stalked oval leaves about 
half inch long and dense clusters of small reddish purple flowers 
in the leaf axils foimmg almost globular whorls It grows m damp 
gravelly places especially near pools on heaths and commons 
It has a strong smell somewhat like that of spearmint due to a 
\olatiIe oil which is readily obtained by distillation with water 
and IS Known m phaimacy as Oleum puhgtz The specific name 
recalls its supposed property of driving away fleas (puhees) Like 
the other mints it has carminative and stimulant properties 
The similar American pennyroyal (Bedeoma pulegiotdes) but 
belonging to a different genus of the mint family (Labiatae) oc 
curs m dry fields from Cape Breton island to Ontaiio and Minne 
sota southward to Florida and Arkansas 
PENOLOGY, penal science that part or division of crimm 
ology which concerns itself with the philosophy and practice of 
society m its efforts to repress criminal activities As the term 
signifies (Lat poena, pain suffenng) penology has stood in the 
past and for the most part still stands for the pohey of inflicting 
punishment on the offender as a consequence of his wrong doing 
but It may reasonably be extended to cover other policies not 
pumtive m character such as probation medical treatment and 
education aimed at the cure or rehabilitation of the offender and 
this is m fact the accepted present sense of the term 
The principal aims of penal science are to bring to light the 
ethical bases of punishment along with the motives and purposes 
of society in inflicting it to make a comparative study of penal 
laws and procedures throughout human history and particularly at 
the present time and finally to evaluate the social consequences 
of the policies m force at a given time Thus conceived penology 
represents a grouping of studies some of which dealing with the 
aims and the moral or social justifications of punishment date 
from a remote past while others having to do with the wider 
social implications of the system have scarcely yet made a begin 
nmg As a modem and therefore a critical science penology may 
properly be regarded as a serious effort to effect a revaluation 
of the concepts theories and assumptions regarding punishment 
foar crime which have for 2 000 years found expression m legal 
philosophical hterature as well as in the penal law 
The Exploration of the animating forces of the nystmi of pun 
carries the penologist far teck mto human nature as weE 
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as mto human history Back of any scheme of punishment is a 
policy and that policy is m its turn the fruit of a living sentiment 
or the result of a strug le between competing sentiments The 
policy that has most persistently dominated and which is still a 
powerful if not controlling factor m penal legislation and practice 
is that of retribution offspring of the sentiment of vengeance 
Whether the offence to be compensated for is confined to an 
individual victim or is conceived of as an injury to the social group 
to which he belongs the immediate reaction is resentment and this 
can be appeased only by expiation or retribution This with 
primitive literalness gave to early society at a comparatively ad 
vanced stage the rule life for life eye for eye tooth for tooth 
limb for limb It still survives in the death penalty for murder 
and in the drastic penalties imposed for rape and other crimes 
which are peculiarly offensive to the moral sentiments or to the 
sense of security of the community Nearly everywhere in the 
more recent stages of social development this motive has been 
supplemented but never wholly supplanted by an unquestioning 
faith m the deterrent effect on potential offenders of exemplary 
te drastic punishments inflicted on actual offenders which m 
practice if not m theory comes to much the same thing 

This policy of retribution is justified and sustained by an ethical 
philosophy which re^^ards punishment as an integral and inviolable 
element m wrong doing as a moral necessity the other half 
of crime This doctrine has been consistently maintained by the 
intuitive or idealistic philosophers from Plato to Thomas Aquinas 
and from Kant to T H Green and his disciples The deterrent 
effect of punishment has also been claimed by adherents of this 
school but its widespread adoption as a pohey has probably been 
due more to the influence of the utilitarian philosophy of Bentham 
Paley John Stuart Mill and Herbert Spencer which makes the 
welfare of society the greatest good of the greatest number 
the aim of all moral activity It is this utilitarian philosophy which 
IS now in the ascendant m penal legislation and which governs 
the view of most modern penologists 

Modern penology dates from the publication of Beccanas 
pamphlet on Cnmes and Punishments in 1764 This repre 
sented a school of doctrine born of the new humanitarian impulse 
of the 1 8th century with which Rousseau Voltaire and Montes 
quieu m Fiance and Bentham m England were associated This 
which came afterwards to be known as the classical school 
assumed every criminal act to be a deliberate choice determined 
b> a calculation of the prospective pleasures and pains of the act 
contemplated All that was needed to overcome the criminal pur 
pose was to provide for each and every crime a penalty adequate 
to overbalance its assumed advantages Excessive penalties such 
as death were unnecessary and therefore unjust This was fol 
lowed a generation later by the neo classical school of the revolu 
tionary period m France which modified Beccanas rigorous 
doctrine by insisting on the recognition of varying degrees of 
moral and therefore of legal responsibility as in the case of chil 
dren and the insane as well as of mitigating circumstances in 
general The doctrine of the individualization of punishment 
that IS to say of the punishment of the individual rather than of 
the crime committed by him which is of commanding importance 
: m present day penology is only a development of this funda 
mental principle of the neo classical school 
1 This normal historical development of penology was interrupted 
during the last quarter of the last century by the widespread ac 
ceptance of the theory of crime and its treatment promulgated by 
the Italian Lombroso and his disciples This at first known as 
the Italian later as the continental school of criminology now 
claims the title of the positive school so called because it pursues 
the positive methods of modem science Its fundamental doctrine 
IS that the criminal is doomed by his inherited traits to a criminal 
career and is therefore a wholly irresponsible actor Society must 
of course protect itself against him but to punish him as if he 
were a free moral agent is as irrational as xt is unethical 
While the enthusiasm for the doctrines of the positive school 
has waned and the alleged facts on which they were based have 
been largely discredited it has nevertheless left a valuable lep<^ 
of influence To it must be given muiih of the credit for the pres 



PENRITH— PENSACOLA 487 


ent active tendency to make the mental study of the criminal an 
essential part of his diagnosis a fact Vrhich has in the last quarter 
century given the psychologist and particularly the psychiatrist 
a leading place in the development of modern penoloc^ical theor> i 
From studies such as these the present school of criminologists i 
have discovered that there is no single formula that accounts tor 
all violators of the penal code while the policy of the individual i 
ization of punishment has taken on the form of mdividuahzation | 
of treatment Indeed the note of the day is research — research ^ 
into the factors whether individual or social which determine I 
criminal activities and research into the resources of the commu ! 
nity for making such disposition of the offender as will effectually I 
protect the former without destroying the latter j 

Bibliography — C Beccana Des Delits et des Femes trans with 
commentary b> Voltaire ( 1 7S8) J \ Farrer Crimes and Pumshments 
With Eno^lish translation of Beccana (18S0) C Phillipson Three 
Criminal Law Reformers — Beccana Beniham Romilly (1923) J F 
Stephens 1 H story of the Cnminal Law of England (1883) G 
Aschaffenburg Cnme and its Repression trans A Albrecht (19x3) 

G Tarde Penal Philosophy trans by E Lindsey (191 ) R Saleilles 
The Indiv duali ation of Punishment tran by R S Jastrow (1911) 

C Lombroso Crime Its Causes and Remedies trans by H P Horton 
(1918) R Garofalo Criminology trans by R W Millar (1914) 

E Fern Criminal Sociology trans by J I Kelly (1917) G Ives 
4 History of Penal Methods (n d ) S S Glueck Mental Disorder and 
the Cnm nal Law (1925) E H Sutherland Criminology (iga^) 

J H Gilhn Criminology and Penology (1926) L N Robinson 
Penology tn the United States (1921) American Institute of Criminal 
Law and Criminology Journal (1911-28) American Prison Associa 
tion Proceedings (1875-19 8) (G W Ki) 

PENRITH5 market town urban district Pennth and Cocker 
mouth parliamentary division Cumberland England 81 m from 
London on the LMS railway Pop (1931) 9065 It is also 
served by the L N E railway A 14th century grammar school 
was refounded by Queen Elizabeth and there are two mansions 
datmg from the same reign which have been converted into inns 
Though there are breweries tanneries and saw mills the town 
depends mamly on agriculture There are some rums of a castle 
Near Pennth on the south above the precipitous bank of the 
Eamont stands a small but beautiful old castellated house Yan 
wath Hall To the N E of the town Eden Hall rebuilt 184 con 
tains the celebrated enamelled goblet the Luck of Eden Hall 

Penrith otherwise Penreth Perith Perath was founded by the 
Cambro Celts In 122 Henry III granted a yearly fair extend 
mg from the eve of Whitsun to the Monday after Trinity and a 
weekly market on Wednesday but before 1787 the market day 
was changed to Tuesday The manor in 1 24 was handed over to 
the Scottish king who held it till i 95 when Edward I seized it 
In 1397 Richard II granted it to the first earl of Westmorland it 
then passed to Warwick the king maker and on his death to the 
crown In 1694 William III granted it to the earl of Portland by 
whose descendant it was sold m 1787 to the duke of Devonshire 
In the 1 8th and early part of the 19th century Pennth manufac 
tured checks linen cloth and ginghams Clock and watch making 
seems to have been an important trade here in the iSth century 
The town suffered much from the incursions of the Scots and 
Ralph earl of Westmorland who died 1426 built the castle but 
a tower called the Bishop s Tower had been previously erected 
on the same site In 1 597-98 2 260 persons perished by plague 
in the Pennth rural deanery During the Civil War the castle 
was dismantled by the Royalist commandant The church of St 
Andrew is of unknown foundation but the list of vicars is 
complete from 1223 

PENRY, JOHN (1559-1593) Welsh Puritan was bom in 
Brecknockshire m 1559 tradition points to Cefn Bnth a farm 
near Llangammarch as his birthplace He was educated at Peter 
house Cambridge and St Alban s Hall Oxford He did not seek 
episcopal ordination but was hcensed as University Preacher 
The tradition of hiS preaching tours m Wales is slenderly sup 
ported they could only have been made during a few months 
of 1586 or the autumn of 1587 At this time ignorance and im 
morahty abounded m Wales In 1562 an act of parhament had 
made provision for translating the Bible into Welsh and the 
Testamtnt was issued m 1567 but the number printed would 
barely supply a copy for eath pansh Aurch 


Indignant at this negligence Penry published early in 1587 
The Aeqiaty of mi Humble Supplication — in the behalf of the 
country of If ales that some order may be taken for the preaching 
of the Gospel among those people Archbishop Whitgift thereupon 
caused him to be brought before the High Commission and im 
prisoned for about a month On his release Penry married at 
Northampton where he lived for some years and set up a print 
ing press It was successively located at East Molesey (Surrey) 
Fawsiey (Northampton) Coventry and other places in Warwick 
shire and finally at Manchester where it was seized in August 
1589 On it were printed Penrv s Exhortation to the governours 
and people of If ales and liew of such publike wants and 
disorders as are tn the seroice of God m If ales as well as 
the celebrated Martin Marprelate tracts In January 1590 his 
house at Northampton was searched and his papers seized but 
he succeeded in escaping to Scotland There he publi bed several 
tracts as well as a translation of a learned theolo ical work known 
as Theses Genevenses 

Returnmc^ to England m September 1592 he joined the 
Separatist Church in London m which he declined to take office 
though after the arrest of the ministers Francis Johnson and 
John Greenwood he seems to have been the regular preacher 
He was arrested in March 1^93 and efforts were made to find 
some pretext for a capital charge Failino" this a charge of sedition 
was based on the rough draft of a petition to the queen that 
had been found among his private papers the language of which 
was indeed harsh and offensive but had been neither presented 
nor published He was convicted by the Queen s Bench on May 
21 1593 and hanged on the 29th 

See the Life by John Waddmgton (1854) 

PENRYN, a market town and port and mumcipai borough 
of Cornwall En^^land m N W of Falmouth on a branch 
of the GW railway Pop (iQoi) 3414 Penryn owed its devel 
opment to the fostering care of the bishops of Exeter withm 
whose demesne lands it stood These lands appear in Domesday 
Book under the name of Treiivel In i 30 Bishop Bnwere granted 
to his burgesses of Penryn that they should hold their burgages 
freely at a yearly rent of i d by the acre for all service Bishop 

alter de Stapeldon secured a market on Thursdays and a fair 
at the Feast of St Thomas The return to the bishop in 1307 
was £7 13s 2M from the borough and £ 6 /S 5d from the 
forum In 13 ii Bishop Stapeldon procured a three days fair 
at the Feast of St \ italis Philip and Mary gave the parhamen 
tary franchise to the burgesses m 1^53 James I granted and 
renewed the charter of incorporation providing a mayor 1 1 alder 
men and 12 councillors markets on Wednesdays and Saturdays 
and fairs on May i July 7 and Dec 21 The charter having 
been surrendered James II by a new charter inter aha confined 
the parliamentary franchise to members of the corporation This 
proviso however was soon disregarded the franchise being freely 
exercised by ail the inhabitants paying scot and lot An attempt 
to deprive the borough of its members owing to corrupt prac 
tices was defeated by the House of Lords in 18 7 The act of 
1832 extended the franchise to Falmouth in spite of the rivalry 
existing between the two borou hs In 1885 the united borough 
was deprived of one of its members Penryn and Falmouth are 
now in one of the county parliamentary divisions of Cornwall The 
corporation of Penryn was remodelled in 1835 the aldermen being 
reduced to four 

Its foreign trade datmg from the 14th century is consid 
erable The extra parochial collegiate church of Glasney founded 
by Bishop Bronescombe m 126;) had a revenue at the time of 
its suppression under the act of 1545 of £221 i8s 4d The town 
hes at the head of the estuary of the Penryn river which opens 
from the main estuary of the Fal at Falmouth Granite which 
IS extensively quarried m the neighbourhood is dressed and 
polished at Penryn and there are also chemical and bone manure 
works engmeenng iron and gunpowder works timber yards 
brewing tanmng and paper making The harbour dries at low 
tide but at high tide has 13 ft of water 

PENSACOLA5 a city of Flonda USA on Pensacola bay (an 
arm of the Oulf of Mexico) 50 m S E of Mobile a port of entry 
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and the county seat of Escambia county It is on F ederal highways 
90 and 13 1 and is served by the Frisco system and the Louis 
ville and Nashville railroad as well as by transoceanic and 
coastwise steamship lines Pop 31 0^5 in 19 o (34% negroes) 
and 31 579 m 1930 by the Federal census The large land locked 
harbour has a controlling depth of 32 feet Its narrow entrance 
(between the island of Santa Rosa on the east and a narrow penin 
sula on the west) is guarded by Ft Pickens and (on the mainland) 
Ft Barrancas headquarters of the IV Corps area coast defence 
Between Ft Barrancas and the city is the principal air training 
station of the U S navy The city (9 / 5 sq m in area) is boidered 
on three sides with water From the bay it rises gently to heights 
commanding wide views and on its eastern and western boundaries 
are Bayou Te\ar and Bayou Chico Theie are 27 public parks 
and near by are many beaches and other pleasure lesorts The 
trafric of the port m 1927 amounted to S79 tons (4 form n 
commerce) valued at $23 429 / The city has a hige wholesale 

trade extensive fisheries dry docks and over 70 manufacturing 
plants with an annual payroll of $8 000 000 Lumber naval stores 
marble mattresses excelsior sails tents awnings ships small 
boats dredges fertilizer brick tile and cotton seed oil are leading 
products Since 1913 a commission form of government has been 
m operation 

Pensacola bay may have been visited by Ponce de Leon m 1513 
It was reached m 1528 by Pantilo de Narvaez with 240 followers 
and m 1540 De Soto established his base of supplies here A settle 
ment which lasted two years was made m 1559 by Tristan de Luna 
and another (on hnd now occupied by the naval air station) m 
1696 by Don Andreas d Arriola who built Ft San Carlos (still 
standing) In 1718 Pensacola was captured for France (then at 
war with Spam) by Sieur de Bienville and recaptured by a Spanish 
force from Havana and m i / 19 was again taken by de Bienville 
who burned the town and destroyed the fort When it was restored 
to Spam m I /23 a new town was built at the west end of Santa 
Rosa island but after a destructive hurricane in 1 754 the survivors 
went back to the mainland building on the present site of the 
city In 1763 when the Floridis were ceded to Gieat Britain 
Pensacola was made the capital of West Flonda and most of the 
Spanish population went to Mexico and Cuba 

During the Revolutionary War it was a refuge for many Loyal 
ists from the North On May 9 1781 it was captured by Don 
Bernardo de Galvez the Spanish governor at New Orleans where 
upon most of the English left though trade remained m the hands 
of the English merchants During the War of 1812 the British 
made it a centre of opeiations and in 1814 entered the harbour to 
take formal possession but were repulsed by Gen Andrew Jackson 
In 1818 Gen Jackson captured the city from the Spanish on the 
ground that they were encouraging the Seminole Indians and m 
18 I Florida as a whole was hnaily transferred to the United 
States the ratification ceremony and transfer of flags taking place 
in the public square (now City Hall park) of Pensacola In 1824 
Pensacola was chartered as a city and was selected as the site of a 
Federal navy yard On Jan 12 1861 the navy yard was seized 
by the State Government but Ft Pickens remained under Federal I 
control and on May 8 1:862 the Confederates evacuated the city 

PENSHUESTj a village in Kent England at the confluence 
of the Eden and Medway 44 m S W of Tonbndge Pop (1921) 
1 j 53I The village has some old houses including a timbered 
house of the isth century It has also a factory of cricket imple 
ments The church is ckefly late Perpendicular Penshurst Place 
IS celebrated as the home of the Sidney family The mansion is 
quadrangular and has a court chapel and hall {c 1341) with open 
timber roof and a mmstrels gallery 

FWSIONARY, a name given to the leading functionary 
legal adviser of the principal town corporations of Holland 
tiecanse they received a salary or pension At first this official 
was toowtt by the name of clerk or advocate ^ The office 
dligii&led m Flanders The earliest ^pensionaries in Holland 
those Dcwt (t 40 ) and of Haarlem (147S) The pension 
4 ry conducted the Ing^ busm^^s of the town and was the secre 
the town council auJ its representative and Ijpokwnan 
of the provincial states Iphe post of peaa^pBary 


was permanent and his influence was great 
In the States of the province of Holland the pensionary of 
the order of nobles {Rtddej schap) was the foremost official of 
that assembly and he was named (until the death of Olden 
barneveldt m 1619) the lands advocate or more shortly the 
advocate The importance of the ad\ocate was much increased 
after the outbreak of the revolt in 15/ and still more so during 
the long period 1586-1619 when John van Oldenbarneveldt held 
the office The advocate drew up and introduced all resolutions 
concluded debates and counted the votes m the provincial as 
sembiy \^hen it was not in session he was a permanent member 
of the college of deputed councillors who carried on the ad 
ministration He was minister of justice and of finance All corre 
spondence passed through his hands and he was the head and 
the spokesman of the deputation who represented the province 
m the states general The conduct of foreign affairs in particular 
was entrusted almost entirely to him 
After the downfall of Oldenbarneveldt the office of lands 
advocate was abolished and a new post tenable for five years 
only was erected in its place with the title of Raad Pensionans 
or pensionary of the council usually called by English writers 
grand pensionary In the stadtholderless regime 1650-72 the 
grand pensionary became even more influential than Olden 
barneveldt himself since there was no prince of Orange filling 
the offices of stadtholder and of admiral and captain general of 
the Union From 1653-72 John de Witt re elected twice made 
the name of grand pensionary of Holland for ever famous during 
the time of the wais vith England The office was abolished after 
the conquest of Holland by the French m 1795 
Bibliography — See G W Vreede Inletdtng tot eene Gesch der 
Nederlandsche Diplomatic (Utrecht 1858) Robert Fruin Geschiedems 
der Staats Instelhngen m Nederland (The Hague 1901) (G E ) 

PENSIONS CIVIL SERVICE, MUNICIPAL, ETC 
The pension scheme for British civil servants is laid down in the 
Superannuation Acts 18^4 to 1919 {See Superannuation ) 
The whole cost of the pensions is borne by the state Pensions 
are awarded by the Treasury and are payable only to those state 
paid permanent cml servants who are admitted into the civil 
service with a certificate from the Civil Service Commissioners 
or who hold their appointments directly from the Crown The 
latter is a very small class Broadly speaking the permanent 
members of the administrative technical clerical and manipuia 
tive grades are pensionable and the members of the industrial 
grades are non pensionable although a certain number of mdus 
trials especially in the dockyards are pensionable 
Under the Acts in force prior to 1909 a cml servant retiring 
at or over the age of 60 and after not less than 10 years service 
was eligible for a pension calculated at of his salary (mean 
mg salary at the date of retirement or in certain cases average 
salary for the last 3 years) for each completed year of his service 
with a maximum of On retirement for permanent ill health 
he was ehgible for a pension similarly calculated if he had served 
for 10 years or more and for a short service gratuity of one 
month s salary for each year of his service if he had served for 
less than 10 years If retired owing to the abolition of his office 
or a reorganization of staf effecting greater efficiency and econ 
omy he could be granted an annual compensation allowance 
which in practice was calculated at of his salary for each 
completed year of his service whether more or less than 10 
years This pension scheme applied to women as well as to men 
Following the recommendations of the Royal Commission on 
Superannuation in the Cml Service the benefits were altered by 
; the Superannuation Act 1909 for all future male entrants and 
for those existing pensionable males who wished to come under 
the new scheme and were allowed to do so on proof of good 
health The old scheme continued to apply to females Under the 
new scheme pension is calculated m eightieths instead of 
sixtieths with a maximum of but m addition to the reduced 
pension and the short service gratuity there iS after two years 
servitoe a limp sum allowance calculated at ^ of salary for each 
cotoj^^ted year of sermoe with a maxteuni of iLthe 

mH servant dies m toe ssrvtoe alt#i» serving^ 5 or mor# 
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Ills legal personal representative may be granted a death gratuity 
of one year s salar} or if greater of a years salary for each 
completed year of service if he dies after retirement on pension 
his legal personal representatives may bt granted a sum equal to 
the excess if any of a year s salary over the total amount received 
m pension and lump sum For male cml servants as a v^hoie the 
new benefits ^eie estimated to be equal m value to the old 
The Act of 1909 also altered the compen ation allowance but 
only for future entrants whether male or female to whatever 
could be granted (whether pension or gratu ty) if the retirement 
had been for ill health If a person m receipt of pension or com 
pensation allowance is re employed in government servnce the 
pension or allowance is suspended or abated so that the pay and 
pension or allowance together do not exceed the pay at the date 
of retirement It is cus omary to rant to women who under 
departmental regulations resign on marriage a gratuity of one 
month s pay for each completed year of pensionable service with 
a maximum of i months pay provided they have rendered not 
less than 6 years service including non pensionable service By 
the Pensions (Increase) Acts 1920 and 1924 small pensions and 
compensation allowances granted before Au^* 4 1914 or with 
certain limitations between that date and Aug 20 19 0 may 
m certain circumstances be increased by from 30% to /0% pro 
vided that the increase does not raise the total income of the 
pensioner (or the joint income of husband and wife) above £200 
(if married) or £150 (if unmarried) Those Acts apply also to 
police and certain municipal pensioners There are special scales 
of pension under special Acts for Diplomatic Officers Colomal 
Governors and certain officials in the Supreme Court The total 
expenditure on these pensions etc in the financial year 19 6-7 
was approximately £6oS5ojS of which £o 055 i 97 was m re 
spect of the Post Office The Digest of Pension Law and Re<^u 
lations for the Civil Service pubhshed by H M Stationery Office 
gives the law and the regulations arranged under the headings of 
their subject matter 

Judicial Pensions — The Lord Chancellor of Great Britain 
receives a pension of £5 000 however short a time he may have 
held office but he usually continues to act as a Law Lord in 
the House of Lords without salary Judges receive pensions — 
in England ranging from £3 500 to £4 000 and m Scotland of | i 
of salary — after 15 years service or on retirement through perma I 
nent ill health County Court Judges Metropolitan Police Magis 
trates and Scottish Sherifs and their substitutes receive pensions 
under special Acts 

Municipal etc Pensions — ^A considerable number of Brit 
ish local authorities have obtained special parliamentary powers 
for giving pensions to their staff The Local Government etc 
Officers Superannuation Act 1922 laid dowfi a pension scheme 
which local authorities other than Poor Law authorities m Eng 
land and Asylum authorities may under certain conditions adopt 
if they wish Under that scheme officials and servants who oc 
cupy pensionable posts are ehgible for pensions towards which 
they have to contribute 5% of their pay Pension is payable after 
not less than 10 years of local authonty service on retirement 
for permanent ill health or at age 65 (or age 60 after 40 years 
service) and amounts to ^ of salary (on the average of the last 
5 years) for each year of service with a maximum of Service 
before contnbutions commenced normally reckons m one hun 
dred and twentieths instead of sixtieths Contributions less any 
pension received are returnable at death or on termination of 
employment before becoming eligible for a pension in some cases 
with and m others without interest The pension scheme for 
English Poor Law officers and servants laid down in the Poor 
Law Officers Superannuation Acts 1896 and 1897 gives benefits 
generally similar to those under the Local Government etc 
Officers Superannuation Act 1922 The employee however, 
contributes only 2% of his pay and service before contributions 
commenced reckons in fuU in all cases but the contribution re 
qumed is if the non contributing service was more than 5 
hut less than r3 years and $% li it exceeded xs y^rs Asylum 
offices othesr than officers of the Metropolitan Asylums Board 
who eleeted to remain undemth© Poor law Officers^ Superannua 


tion Acts are pensionable under the Asylum Officers Superannua 
uon \ct 1909 

School Teachers Pensions — By the School Teachers (Super 
annuation) Act 191S which applies to England and Wales full 
time eachers in schools aided by state grants and in a few other 
schools became eligible for superannuation benefits generally 
similar to those apphcabie to male cml servants who entered 
after 1909 (see under Civil Service) except that pensions are 
calculated on average salary for the last $ years of service The 
whole cost of these benefits was to be borne by the state From 
June I 19 however the teachers were required to contribute 
of their salaries towards the cost of the benefits In 19 5 
follow mg the Report of the Departmental Committee on the 
Superannuation of School Teachers (Cmd 1962) which gives 
a brief history of teachers superannuation in England and Scot 
land prior to April i 1919 the Teachers (Superannuation) Act 
192^5 was passed amplifying the scheme and imposing a contribu 
tion of 5% of salaries also on the teachers employers to com 
mence from April i 1928 The 10% total contributions are on 
the basis of covering the cost of the benefits in respect of future 
service the cost in respect of service prior to April i 19 28 re 
duced by the teachers contributions since 192 remains a charge 
on the Exchequer As regards Scotland the position since April 
I 1919 has been generally similar except that the employers 
contributions commenced from April i 1926 The benefits are 
paid from and the contributions to the Education (Scotland) 
Fund to which the Exchequer contributes each year of the 
net expenditure (benefits paid less contributions received) during 
the year on teachers superannuation in England and Wales 

Police Pensions — Pensions for members of police forces in 
Great Britain are granted under the Police Pensions Act 19 r 
The members contribute 5% of their pay towards the cost of 
the pensions The pension amounts to half of pay after 25 years 
service and two thirds of pay after 30 years service After not 
less than 10 years service smaller pensions may be given on 
retirement for ill health Service before age 20 does not reckon 
There are higher scales of pension for retirements caused by 
injuries received in the execution of duty If a member has 
served for 5 years or more his widow receives a pension of from 
£30 to £50 a year according to his rank but if his death resulted 
from mjury sustained in the execution of his duty the widow s 
pension may in certain circumstances be one third of his pay 
Allowances may m certain circumstances be granted to children 
: until they reach age 16 Members serving on July i 1919 were 
allowed if they wished to remam under the previous pension 
scheme under which a pension of two thirds of pay could be 
earned after 26 years service but 15 years service was neces 
sary to earn pension on retirement for ill health The Report of 
the Committee on the Police Service (Cmd 253) gives some 
account of police pensions prior to 1921 

Ecclesiastical Pensions — ^The pensions of clergy of the estab 
hshed Church in England are regulated by contributory schemes 
under the Episcopal Pensions Measure 1926 for diocesan bishops 
including the two archbishops and under the Clergy Pensions 
Measure 1926 for all other clergy holding ecclesiastical pre 
ferments and offices who were under age 55 on Dec 31 1926 
Before the passing of these measures there were systems of 
pensions for deans and canons and incumbents charged upon 
the incomes of their successors and these remam m force for 
those members of the clergy who had attained the age of 55 on 
Dec 31 1926 

Civil List Pensions — ^These are pensions granted by the 
sovereign upon the recommendation of the First Lord of the 
Treasury and paid (since 1837) from the Consolidated Fund 
By I and 2 Vict c 2 they are to be granted to such persons 
only as have just claims on the royal bmeficence or who by 
their personal services to the Crown or by their performance of 
duties to the public or by their useful discovenes in science and 
attainments in hterature and the arts have mented the gracious 
consideration of their sovereign and the gratitude of their coun 
try A sum of is allotted each year m addition to the 

pensions already in force and a hst of the pensions granted each 
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year is presented to Parliament The pensions paid m 19 6-7 
amounted to £ 686 (See Pensions the United States ) 

(F Sk) 

PENSIONS, MINISTRY OF see Government Depart 

MENTS 

PENSIONS NA¥Y, ARMY AND AIR FORCE In 
Great Britain the retired pay and pensions of members of the 
fighting forces of the Crown and the pensions payable after their 
death to their dependent relatives are regulated by Orders in 
Council as re ards the Royal Navy and Royal Marines Royal 
Warrants as regards the Arm> and King s Orders as regards the 
Royal Air Force The regulations are administered by the Ad 
miralty the War Office and the Air Ministry respectively ex 
cept those relating to retired pay or pension granted on account 
of disablement or death due to service in the World War or in 
former wars which are administered by the Ministry of Pen 
sions Retired pay is granted to officers on retirement usually 
for age ill health or at their own request at rates which depend 
mainly upon length of service and rank held on retirement Offi 
cers with insufficient service to qualify them for retired pay may 
m certain circumstances be granted ratuities 

New scales of retired pay subject to review tnenmally m the 
light of changes m the cost of living were introduced in 1919 
Although the regulations differ in the several forces the follow 
mg figures indicate fairly closely the annual pensions that may 
be earned at the rates m force in 19 8 by officers of equivalent 
rank Admirals of the Fleet £1 69 Field Marshals and Marsha'*s 
of the Royal Air Force never retire but when not employed re 
ceive half pay of the same amount Other Flag Officers General 
Officers and Air Officers up to £i 339 10 o Captains R N 
Colonels and Group Captains RAF up to £846 Commanders 
R N Lieutenant Colonels and Wing Commanders RAF up to 
£564 Lieutenant Commanders and Lieutenants R N Majors 
and Squadron Leaders RAF up to £423 Long seivice pensions 
are granted to Seamen Marines Soldiers and Airmen on dis 
charge after years service m the Royal Navy i in the Royal 
Marines and the Army and 4 m the Royal Air Force Special 
pensions are also granted m exceptional cases 

The basic pension in each service is in 19 9 at the rate of 
i^d a day foi each year of service while additions are granted 
for service m ranks or ratings above Able Seaman Marine Pri 
vate or Aircraftman and on attainment of age 5^ The average 
rate of pension is about £65 per annum Pensions may also be 
awarded to men invalided after at least 14 years service and 
gratuities to men invalided after shorter periods of service Dis 
ability retired pay and disability pensions either m the form of 
additions to the rates for service or otherwise may be granted to 
officers and men who on retirement or discharge are found to be 
disabled above a certain degree from causes attributable to the 
service Pensions are granted to the widows of officers dying 
from wounds injuries or disease attributable to the service at 
annual rates varying from £90 (widow of a Sub Lieutenant Royal 
Navy Second Lieutenant m the Army or Royal Marines or Pilot 
Officer m the Royal Air Force) to £600 (widow of an Admiral 
of the Fleet Field Marshal or Marshal of the Royal Air Force) 
and compassionate allowances of £24 annually to each child 
withm the prescribed age limits 

In cases of death not attributable to the service widows pen 
sions varying from £45 to £300 annually (maximum rates) ac 
cordmg to the husbands rank may be granted to widows and 
compassionate allowances up to a maximum of £16 annually 
to each child These pensions and allowances cannot be claimed 
as a right and are not granted to widows without regard to their 
other means Pensions are granted to the widows and children of 
men only in cases of death attributable to the service The rates 
of widows pension vary from io/6d to 27/6d weekly according 
to the rank of the husband and the age of the widow while the 
dbrldren s pensions are at the rate of ss a week Widows pen 
Sions may be refused or withdrawn at the discretion of the admm 
istemg authonty on account of unworthmess 

The cost for 1926 of the pensions desenbed was ipprommately 
m folow ~ * 



RN&RM 

Army 

RAF 

Officers retired pay 

Men s pensions 

Widows pensions etc 

£ 

2 553 000 

4 320 000 
174 000 

£ 

881 000 
4^11 000 

05 000 

£ 

155 000 

36 000 

13 000 

7 047 000 

8 597 000 ! 

204 000 


The cost during the same year of the pensions granted by the 
Ministry of Pensions m respect of disablement or death attrib 
utable to the World War and former wars was £56 617000 of 
which £3 1^4 000 was paid to disabled officers £26 648 000 to dis 
abled men and £26 8^5 000 to the dependants of deceased officers 
and men (See Pensions the United States ) 

(C M B) 

PENSIONS, OLD AGE see Old Age Pensions Pensions 
THE United States 

PENSIONS PERPETUAL OR HEREDITARY Per 
petual or hereditary pensions in Great Britain were freely granted 
either to court favourites or as a reward for political services from 
the time of Charles II onwards Such pensions were very fre 
quently attached as salaries to places which were sinecures or 
posts which were really necessary were grossly overpaid while the 
duties were discharged by a deputy at a small salary On the 
accession of George III and his surrender of the hereditary 
revenues m return for a fixed cml list this civil list became the 
source from which the pensions were paid (See Civil List ) The 
three pension hsts of England Scotland and Ireland were consoli 
dated in 1830 and the civil pension list reduced to £75 000 the 
remainder of the pensions being charged on the consolidated fund 

The Bradlaugh Agitation — In 1887 Charles Bradiaugh 
M P protested strongly against the payment of perpetual pen 
sions and as a result a committee of the House of Commons 
enquired into the subject (Report of Select Committee on Per 
petual Pensions 48 1887) An appendix to the report contains 
a detailed list of all hereditary pensions payments and allowances 
m existence in 1881 with an explanation of Lhe origin in each 
case and the ground of the original grant there are also shown 
the pensions etc redeemed from time to time and the terms upon 
which the redemption took place The nature of some of these 
pensions may be gathered from the following examples To the 
duke of Marlborough and his heirs m perpetuity £4000 per 
annum this annuity was redeemed m August 1884 for a sum of 
£107 780 by the creation of a ten years annuity of £i 796 17s 
per annum By an act of 1806 an annuity of £5 000 per annum 
was conferred on Lord Nelson and his heirs m perpetuity In 
1793 an annuity of £2 000 was conferred on Lord Rodney and his 
heirs All these pensions were for services rendered and although 
justifiable from that point of view a preferable policy was pur 
sued m the 20th century by parliament voting a lump sum as in 
the cases of Lord Kitchener m 190 (£50 000) and Lord Haig and 
other distinguished commanders at the end of the World War 

Chailes II granted the office of receiver general and controller 
of the seals of the court of king s bench and common pleas to the 
duke of Grafton This was purchased in 18 5 from the duke for 
an annuity of £843 which m turn was commuted m 1883 for a 
sum of £ 2 714 I s 8d To the same duke was given the office 
of the pipe or remembrancer of first fruits and tenths of the 
clergy This office was sold by the duke m 1765 and after passing 
through various hands was purchased by one R Harrison in 1798 
In 1835 on the loss of certain fees the holder was compensated by 
a perpetual pension of £62 9s 8d The duke of Grafton also 
possessed an annuity of £6 870 in respect of the commutation of 
the dues of butlerage and prisage To the duke of St Albans was 
granted m 1684 the office of master of the hawks The sums 
granted by the original patent were master of hawks salary 
£391 IS sd four falconers at £50 per annum each £200 pro 
vision of hawks £600 provision of pigeons hens and other meats 
£182 los total £i 373 IIS 5d This amount was reduced by 
office fees and other deductions to £965 at which amount it stood 
until commuted m 1891 for £18 335 To the duke of Richmond 
and his heirs was granted m 1676 a duty of one sWimg pe%ton 
on all coals exported froffi the Tynetfor consumption m England 
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Ihis was redeemed m 1/99 for an annuit\ of £19 000 which was 
afterwards redeemed for £6^^ 

The conclusions of the committee were adverse to the continu 
ance of such pensions and after its report recommendations were 
adopted by the Government and outstanding hereditary pensions 
were gradually commuted 

PENSIONS POLITICAL In Great Britain b> the Pohti 
cal Offices Pensions Act 1869 pensions were instituted for those 
who had held political office For the purposes of the act political 
offices were divided into three classes (i) those with a yearly 
salary of not less than £5 000 ( ) those with a salary of less than 
£0 000 and not less than £ 000 (0) those with a salary of less 
than £ 000 and more than £i 000 For service in these offices 
there may be awarded pensions for life in the following scale 
(i) a first class pension not exceeding £ 000 a year m respect 
of not less than four years service or its equivalent in an office of 
the first class ( ) a second class pension not exceeding £i 00 m 
respect of service of not less than six years or its equivalent m 
an office of the second class (3) a third class pension not ex 
ceeding £800 a year in respect of service of not less than ten 
years in an office of the third class 

The service need not be contmuous and the act makes pro 
\ision for counting service m lower classes as a qualification for i 
pension in a higher class These pensions are limited m number 
to twelve but a holder must not receive any other pension out of 
the public revenue if so he must inform the Treasury and sur 
render it if it exceeds his political pension or if under he must 
deduct the amount He may however hold office while a pen 
sioner but the pension is not payable during the time he holds 
office To obtain a political pension the applicant must file a 
declaration stating the grounds upon which he claims it and that 
his income from other sources is not sufficient to maintain his 
station in life The act states that not more than one pension can 
be granted in the same year 

It should be added that the act has fallen into abeyance and 
m 1928 no such pensions were being paid The last recipient was 
Lord Chaplin who died in 19 ^ Lord George Hamilton rehn 
quished his pension in the same year 
PENSIONS THE UNITED STATES The soundness 
of a pension system depends principally on whether the system 
contains within itself the power of self perpetuation and not on the 
nature of the organization nor the scale of the pension benefits If 
financial provisions scientifically calculated will provide the pen 
Sion payments as they fall due the system is self perpetuating 
assuming an administration that adheres to its rules This condi 
tion rarely exists except on a reserve basis where enough is accu 
mulated before the pension is granted to pay it during its entire 
existence If a pension system is dependent upon casual collections 
or on a periodic vote of funds out of a corporation treasury it 
does not contain within itself the element of perpetuity and is 
practically always on a cash disbursement basis where the re 
sources are provided as the pension payments are actually made 
When there is no question of the financial adequacy or the good 
faith of the organization as in the case of governments such a 
system is reliable 

The problem of the accrued liabilities must be recognized it is 
the fact that during the past service of all members of a pension 
system there has been no financial provision for that part of their 
pension represented by this past service Either there must be a 
large sum paid down or a proportionate loading of future financial 
provisions or a partial or total repudiation of such past service 
if the pension system is not to start bankrupt A rigid adherence 
to the rules on which the actuarial calculations were made is as 
essential as the calculations themselves (M Sa ) 

Military Tensions — On Aug 26 1776 Congress offered pen 
sions equal to half pay to officers and men disabled in the Revo 
lutionary War with proportionate pensions in case of partial 
disability For all following wars and the various Indian disturb 
ances pension laws of constantly expanding liberality for the sol 
diers their widows and other relatives have been passed For each 
war gjaneraliy ftrst pensions on account of disability alone were 
oassed then pensions m case oP dependence and finally pensions 
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based solel> on ervice however short Politics unavoidably 
figured largelv m this pension legislation Since 1861 outside of 
the liberal gene a! acts 69 54 cases were dealt with by special 
acts of Congress In 190:5 the pensioners exceeded i 000 000 On 
June 19 / there were 4S9 94 names on the pension roils of 
which 30 692 were the re ult of the Civil War The total expendi 
ture for the fiscal year ending June ^0 192/ was $ 30 152 /i 
of which $166 493 09 was for the Civil War $57 3 8 8 for the 
War with Spam and the rest for a few survivors of earher wars 
and for the regular establishment The total expenditure for pen 
sions 1866-19 / was ip7 o97 053 6 / 09 From I//6 the total is 
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War Risk Insurance Act — ^This act became a law on Oct 6 
1917 and proMded allowances for the immediate dependents of 
those in the service compensation for the soldier in the event of 
disability or for his dependents in case of death and war risk m 
surance pro\ iding benefits to the veteran during his permanent and 
total disabihty and to his relatives m the event of his death No 
general pension laws were enacted Insurance protection at a 
peace time rate was provided for every soldier the hazard of war 
being home by the United States Upon application and without 
medical examination insurance was granted against death or total 
permanent disability in any multiple of $500 and not less than 
$i 000 or more than $10 000 The beneficiaries were limited to a 
spouse child grandchild parent brother or sister or to any or all 
of them and during total permanent disabilit} to the injured per 
son The benefits were payable m 40 equal monthly installments 
of $5 /S for each $i 000 of insurance Benefits for total permanent 
disability were payable during total permanent disability without 
limitation as to the number of installments This insurance was 
authorized at the net premium according to the American Expen 
ence Table of Mortality and mterest at 3^% per annum on the 
yearly renewable term basis computed for payment monthly Pro 
vision was made for the conversion of this term insurance into 
other forms of level premium insurance within five years after the 
date of the termination of the war and for the termination of such 
insurance unless converted at the end of such period This hmi 
tation date was later extended by law to include July 19 / 
Within 15 months after the passage of the amendment insurance 
had been granted to more than 4 500 000 apphcants amounting to 
approximately $40 000 000 000 The liability incurred by the 
United States for losses under war risk insurance is approximately 
$i 500 000 000 while the total amount of premium received is 
less than $500 000 000 The monthly benefits payable will extend 
over a period of more than o years after the date of the termina 
tion of the war 

Converted insurance was provided on the net premium basis 
the Government beanng the cost of admimstration and the extra 
losses resulting from the hazards of military and naval service 
Converted msurance is participating and benefits are made payable 
in one sum or other optional settlements elected by the insured 
A recent amendment to this act removed all restrictions as to who 
may be designated as beneficiary under converted insurance A 
large percentage of those in service never paid a premium on their 
insurance after discharge At the present time (1929) approxi 
mately 650 000 veterans are insured under legal reserve policies 
in an aggregate amount of more than $3 000 000 000 This con 
verted msurance is self sustaining and dividends have been paid 
regularly to all policy holders Ail the forms of relief insurance 
and the care of veterans have been consohdated m the Veter 
ans Bureau For the fiscal year ending June 30 1927 the cost of 
this bureau was $405348447 70 Since April 6 1917 the total 
cost of all such operations concerned with the World War has 
been $3 904 592 602 56 (G E I ) 

Civil Service — On May 22 1920 Congress adopted a civjl 
service pension plan Retirement is permissible after 15 years 
of service at ages from 62 to 70 according to certain classifica 
tions of service The amount of pension depending upon length 
of service ranges from 30% to 60% of the average basic salary 
of the employee during the last 10 years of service There is a 
minimum an any case of $i8d a year and a maximum of $x 020 
a year The plan is financed by a deduction oi 3^% from the 
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salaries of ail Government employees tlie Government being 
responsible for ail that may otherwise be needed including the 
accrued liabilities There has been some demand for more liberal 
provisions by associations of civil service employees A more ade 
quate system exists in the Department of State for the permanent 
officers of the foreign service The deduction from pay is 5% and j 
the pensions are higher a maximum pension of $5 400 being possi I 
ble The tieasury will eventually have to pay the cost m excess 
of the contributions and the accrued liabilities 
State and Mtimcipal Pensions — State and municipal pen 
sions began with enabling acts of State legislatures permitting 
municipalities to establish pension plans for hazardous services 
such as the police and fire departments and later for the public 
school teachers The public school teachers plans have gradually 
become to a large extent State wide and in a few instances com 
prehensive plans for all State employees have been adopted 
The earlier plans did not establish a balance between the revenue 
of the system and the pensions promised covering the entire 
period of the plan s existence Outside sources of income which 
could bear no relation to the amount of the pensions and the 
longevity of pensioners were important items of revenue such as 
licences for carrying fire arms deductions for teacheis absences 
etc The ]\ew York City Police Pension Fund was the earliest one 
m force In 1S90 a contribution of % of salary was required It 
bore no relation to the cost of the plan It was however copied 
literally by cities ovei the entire country Sometimes the contnbu 
tions such as an equal amount from each individual were entirely 
unrelated to the pension There was the common error of regard 
mg a balance in the treasury almost inevitable in the early years 
of even the worst constructed system as a real surplus and there 
fore an evidence of soKency (M Sa ) 

Teachers Pensions — Beginning with Chicago m 189^ and a 
State organization in New Jersey in 1896 half of the States now 
have comprehensive systems of teachers pensions and in the 
others theie are many city or county provisions that are develop 
mg toward State wide systems Where the teacher is wholly an 
officer of the Government pensions are likely to be paid entirely 
by the Stale and to be closely related to rigid governmental con 
trol of training certification tenure and salary Free pensions are 
considered and properly as partial compensation but as such are 
generally valued too highly and this keeps salaries unduly low 
lohtical pressuie upon free pension systems has frequently re 
suited m arbitrary changes in regulations that have frustrated 
many hopes Even more frequently friendly legislation has in 
creased the privileges of free pension systems until their cost 
which IS rarely reckoned in advance has become intolerable prom 
ised privileges have been reduced and entire pension systems have 
been modified or abandoned Teachers pensions therefore are 
now most generally provided in part by contributions from the 
teachers — an arrangement that is ethically socially and economi 
cally sound As yet however the teacher s contribution rarely 
bears any precise relation to the benefits that are expected it 
being still quite customary to decide that certain benefits are de 
sirable to require teachers to make modest contributions and then 
to hope that the employing State or city or institution will provide 
the remamdei of the cost whatever it may be The disappoint 
ment of such extravagant hopes however is developing an increas 
:ing agieement that the cost of pensions should be borne by equal 
contributions from the employing organization and the teacher 
that; pension provisions must he carefully related to the funds 
that ate available and that the carrying out of the plans shall be 
guaranteed by contracts between the system and each member 
X.ess agreement exists that the contnbutions of the employer and 
the tocher should be made jointly year by year so as to accu 
mtdate throughout the teachers service There is however no 
way of makiqg certain that the prospective pension will be 
adequate and that the funds necessary to provide the pension will 
be ayail|b^e at the time of retirement 
, ^^erienoe and enquiry agree that retiring aEowances of approx 
h^If of the actjye pay preceding retiremapt tjogether 
Ml penaqni for m^ws of approximately half of the^fettring al 
proyicfo bf^on%ble eoto9rt at a cost that not too 


great for the teacher and the employer The principle of half 
pay however has been the occasion of many ffifficuities on ac 
count of the necessity of estimating the pay over a period of many 
years and adequately preparing for payment The only safe appii 
cation of the principle of half pay is to estimate its cost from as 
many instances of completed and prospective service as are 
available to fix deposits and contributions on this basis usually as 
a percentage of salary and then to promise pensions that are not 
a proportion of any series of future salaries but annuities than can 
be definitely provided for by contracts based on the deposits and 
contributions that are made on a guaranteed rate of interest and 
upon specified tables of mortality Tables can then be provided 
by means of which any teacher can ascertain the amount accumu 
lated by any deposit over any number of \ears and the annuity 
that any accumulation will provide for a man or woman begin 
mn^ at any age according to various options 

Retirement on the basis of age is ordinarily optional at 60 to 
65 and compulsory at 70 A contractual contributory plan allows 
of greater adjustment to individual needs the annuities being 
whatever the sums accumulated will provide at any age chosen 
for retirement Contractual annuities also make possible choice 
of proMSions for a member alone for both himself and his 
widow or for a return to his estate should he die before receiving 
in annuity payment the full accumulation to his credit at the 
time of retirement When annuity accumulations are used for 
benefits other than those of retirement on the basis of age about 
50% is usually devoted to such age retirement ^0% to death 
benefits and 10% each for benefits in case of withdrawal or dis 
ability Disability withdrawal and death benefits reduce the ben 
efits at retirement but teachers appeal to prefer the return of 
their accumulations m these cases even though they must m con 
sequence look forward to smaller allowances on retirement Pen 
sions for retirement on the ground of twenty thirty or forty years 
of service irrespective of age or disability are still common but 
lapidly disappearing Such provisions injure the service by caus 
mg able people to retire early they may extend retirement to a 
third or a half of a beneficiary s adult life and they are so expen 
sive that their cost has been known to approximate one third of 
the entire salary budget 

Allowances m case of disability before the normal age of retire 
ment are desirable because of their relief of individual distress 
and the comfort produced by the removal of apprehension as to 
possible distress in case of disabihty Statistics concerning the 
incidence and continuance of disability among teachers are 
however as yet so fragmentary and untrustworthy that it is diffi 
cult to provide contractual protection against disability Most 
pension systems therefore provide this protection wholly or 
largely at the cost of the employer who is more able than the 
teacher to bear the variations of this load 

Teachers who withdraw from service before the normal age 
of retirement should theoretically continue to retain the benefit 
not only of their own deposits but also of the employer s contri 
butions and the interest accumulations of both This is economi 
cally sound and facilitates desirable changes m teaching positions 
In practice however the employer s contribution is rarely cred 
ited to the teacher who withdraws and his own deposits are some 
times returned without interest Also for teachers who die m 
service before the normal age of retirement only their deposits 
with interest are usually paid sometimes with the proceeds of 
group life insurance provided by the employer 

For the administration of any pension plan it is customary to 
have a small board or committee including the superintendent 
principal or other educational head of the orgamzation together 
with two four or six other persons equally representing the em 
ploying organization and the teachers It is desirable to specify 
; that any factors in a pension plan can be modified as experience 
, may suggest by agreement between the teachers and the eiqploy 
mg organization 

For university and coEege teachers the local pension pl^an$ of 
particular institutions and free pension plans fifce thnt of 
Carnegie Eoun 4 p 4 ;ion; being jgraduaEy sup^sieded by 9pmp^e 
hen^ve contributory *contractqaK such m tbe ^Fodei^te^ 
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Superannu ition S\stem of the En^ish u’ii\ersities and in the | 
Lnited btates the Teachers Insurance and Annuity Association ; 
\Aiiich pro\ide contractuai annuities for the officers and teachers | 
oi some oo uni\ersities coile es and research institutions 

(CFU) : 

Indtistfial Fensions — ^Among the earliest plans were those 
of the American E\press Company (about 18/^5) and the Baiti 
more and Ohio Railroad (about 1884) The United States Steel 
Corporation was Jso amone, the first to establish a pension system 
Pensions for empio}ees are now al owed b\ most railways many 
large banks and some industrial organizations because of age or 
illness after ser\ice rangin upward of IS years There are prob 
abh not fewer than 500 industrial pension programmes ^ ery few 
oi these were m operation before 1900 and probably less than 
100 before 191"^ Almost all began informally as older emplo>ees 
became incapacitated Beginning as a sort of charity pensions m 
industry are coming to be considered as the economical way to 
clear the roils of the less efficient workers and therefore as con 
stitutmg a legitimate char e against production This change of 
attitude has resulted in a change of business practice — an increa 
mg number of industries now setting up annually dunn®^ the active 
life of the workers a reserve out of which to pro\ide pensions 
payable m the future There is an increasing tendency to permit 
or require the payment of a part of the cost by the employees 
through contribution generally made by deduction from pay The 
usual contribution is from 2 to 5% depending on the amount and 
nature of the benefits granted In most places the employees 
contribution is returned on leaving the service 
The customary pension age is from 60 to 70 usually 5 years 
lower for women than for men The amount of pension is gen 
erall} ba ed on a percentage of the average salary received over 
a given period of service sometimes the period over which the 
aaerage is calculated is as short as three years but the tendency 
IS to lengthen the period and in the most modern plans to cover 
the entire period of ser\ice In view of the fact that pensions 
when paid constitute life annuities there is also a tendency to 
employ the ser\ice of life insurance companies in the admimstra 
tion of pension schemes (IK) 

CiittrcB Pensions — The Protestant Episcopal Church was the 
first organization in Amenca according to the Journal of the 
Internahoml Congress of Actuaries to establish a pension sys 
tern after actuaiial calculations It was planned in 1912 and in 
corporated in 1914 being placed under State insurance super 
vision This was an mno\ ation in English speaking countries In 
1916 the church under the leadership of William Lawrence 
bishop of Massachusetts raised $8 / 50 000 to carry the accrued 
liabilities up to the extent of a $600 a year pension for every 
clergyman m ser\ice when its pension s> stem became operative on 
March i 1917 Thereafter the pension system is earned by every 
Protestant Episcopal Church paying an equivalent of 7i% of the 
salary paid to the clergy The assets of the Church Pension Fund 
in 19 8 were approximately $25 000 000 The Presbytenan Church 
in the U S A (North) raised m 1928 the sum of $15 000 000 for 
the accrued liabilities of their pension system and requires each 
congregation to pay 7i% on salaries and the ministers to pay 
2^% Its system is working successfully The Congregational 
Churches have a Pilgnm Memorial Fund of $5 000000 the in 
terest of which helps to pay the 6% contnbutions on the salaries 
of those ministers who join the church is supposed to pay one 
half Other churches such as the Disciples of Christ and the Meth 
odist Episcopal Church axe at work on similar enterprises There 
are still denominations which have not advanced beyond the plan 
of mimstenal relief or are still depending on endowed pensions 
OM Age Pensions — ^At the end of 1935 old age pension laws 
were on the statute books m 38 states the District of Columbia 
Alaska and Hawaii Approximately 330 000 aged were in receipt 
of pensions There were no pension laws in Georgia Kansas 
Louisiana Mississippi New Mexico North Carolina South Caro 
hna South Dakota Tennessee and Virginia A total of $32 000 
000 Was spefit on pensions in 1934 at an average of $x6 16 per 
month Under the 193^ Social Security Act the Federal Goverfi 
ment ifill pay <Sie half of the pension^ ug tO $rs a month per 
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pensioner 

Mothers Pensions — ^The term Mothers Pensions is popu 
lar y applied to the plan by which mothers of dependent children 
recei\e financial assistance from public authority to enable them 
to keep their children with them in their own homes thus avoidm 
the necessity for institutional care Laws providing such assist 
ance or pensions are to be found on the statute bool s of forty 
six of the forty ei ht states as also m the District of Columbia 
only the two states of Georma and South Carolina remaining 
without this legislation Missouri and Illinois were the first states 
to pass legislation of this character both states enacting statutes 
m the year 1911 The Missouri law at first applied only to one 
community within the state — ^Kansas City — ^while the Illinois 
statute was of Statewide application 

In the beginning assistance to mothers was generally limited to 
widows but onl> two states still make such limitations The tend 
enc> now is to include mothers whether widows or not whose 
children are dependent for a variety of reasons where the mother 
IS deserted or di\ orced or where the husband and father is physi 
cally or mentally incapacitated or imprisoned Some laws also 
extend this aid to expectant and unmarried mothers 

In order to establish the dependency of the children it must ap- 
pear that the mother as well as the lather is incapable of canng 
for them without assistance The usual provision m this respect 
IS that a mother is ineli ible if she has personal or real property 
of a value in excess of an amount prescribed in the law and 
this may vary from State to State Also the mother must be of 
good moral character capable of giving good care to the child or 
children and her home must be a suitable one for the child or 
children The aid may be granted until the child reaches the age 
of Sixteen years although a few States have a slightly higher or a 
slightly lower age limit There is considerable variety in the pro 
visions of the laws of the various States regarding the amounts of 
money which may be granted to the mother for the care of her 
children 

The administration of mothers pensions is carried on under 
different methods in the different States The juvenile court is 
the administering agency m fourteen jurisdictions In other 
States the public board of the county town or city which admm 
isters poor relief in general also administers the mothers pen 
sions This method has not usually been as successful because 
mothers are not to be regarded as supplicants for public relief 
but as CO operating agencies with the public authorities in the 
rearing of future American citizens A third form of admimstra 
tion is through specially created county boards usually made up 
of citizens who serve without any compensation 

The trend toward mandatory rather than optional laws now 
established m twenty six States toward State participation in the 
cost in practice in twenty States and toward the setting up of 
state agencies for supemsioa has been noteworthy during the 
last few years 

Federal aid of one third of the cost of pensions limited to $6 
a month for the first dependent child and $4 for any additional 
children has been provided by the Federal Social Security Act of 
1935 Liberalization m the granting of mothers pensions and 
more effective operation of the laws which now aid about 280^ 
000 children of the approximately 750000 needy children can 
he looked for in the near future 

Bibxiographv ^Epstein The Challenge of the Aged (New York 
1928) Epstein Insecunty-^A Challenge to Amenca (New York 
1933) Rnhinow The Quest for Secunty (New York 1934) Dtgest 
of State and Terntonal Laws Granting Aid to Dependent Children 
in their own Eomes November i 1935 Federal Emergency Rdief 
i Administration Division of R^earch Statistics and Finance Lund 
! berg Public Aid to Mothers with Dependent Children U S Childrens 
Bureau Publication No 162 (Revised 1928) Nesbitt Staj^dards of 
PuhUc Aid to Chddrm m their own Bom^SfV S Childrens Bureau 
Publication No 118 (1923) Reports of IT S Childrens Bureau 

(A Ep) 

PENSIONS WAR see Pensions and War Pensions 
PENTAMETER a line Consisting of the first colon of a 
Ii^ametex (q v ) Ivith pefitheimmeral niasculine caesura 
Caesura) twice irepeated thus — 

I 



494 PENTASTOMIDA— PENTHOUSE 




No— but a I most bur|lesquej barbarous 1 espenlment 


Its name (Gr live measure ) seems to be derived from the 
fact that it can be scanned very artificially as five feet 


The second half must always consist of dactyls but spondees 
are allowed in the first half as shown above Diaeresis must 
occur at the end of the first half (see Caesura) In Latin Ovid 
and his ollowers and to a less extent Tibullus and Propertius 
introduce numerous minute refinements unknown in Greek The 
pentameter is seldom found without the hexameter following 
which it makes an elegiac couplet This is used for ail manner 
of subjects but somehow got the reputation (see Ovid Amores 
III 9 4) of being a melancholy metre and its name was ab 
surdly derived from Gr e e lege Say alas alas see Suidas 
s V elegos Hence the modern sense of elegy (qv) 
PENTASTOMIDA, also called Lmguatulida a group of 
parasitic animals of uncertain systematic position but sometimes 
regarded as de^^enerate Arachnida 
(g v) of the order Acan The 
body IS worm like unsegmented 
but superficially annulated the 
alimentary canal traverses it from 
end to end and close to the 
mouth which is encircled by a 
horny ring are two pairs of horny guatula serrata) a nose para 
hooks There are no special or 

gans of respiration or circulation and the nervous system con 
sists of a collar round the oesophagus and a pair of ventral strands 
The sexes are distinct the females are oviparous and the genera 
tivt orifice m the males of all species and in the females of one 
genus Reighai dta opens upon the ventral surface of the fore part 
of the body whereas m the females of the others it is close to the 
anus 

There are three well marked types — Rei^hardta which has the 
gemtai orifice of both sexes opening anteriorly and the hooks be 
hind the mouth is regarded as the representative of a special 
family Reigharduclat Only one species is known namely R 
sternae a parasite of terns and sea gulls Much better known 
are Linguatula (Puitastomum) and Porocephalus (ArmtlUfer) as 
signed to the family Lmguatulidae or Porocephalidae which is 
characterised by the posterior position of the gemtai orifice m the 
females and the situation of the hooks nearly level with the mouth 
Both these forms are of pathogenic importance to man Lingua 
tula serraia (Fentastomum iaenwtdes) is comparatively broad and 
flat and finely annulated The male is less than an inch long the 
female considerably larger When mature they hve m the nasal 
cavities of dogs wolves or foxes and the ova discharged m mucous 
secretion upon vegetation may be swallowed by hares rabbits 
domesticated animals or man The larvae upon hatching in the 
stomachs of these intermediate hosts make their way to the liver 
kidneys lungs or other visceral organs there to remain encysted 
until the host is devoured by the canine carnivore into whose 
nasal chambers they pass to become adult and breed The parasitic 
cycle IS thus veiy like that of tape worms 
porocephalus (Armdhfer) armllatus larger than Linguatula 
has the body cylindrical and marked by a series of upstanding 
thick rick like ridges The parasitic cycle is similar to that of 
Linguatula but the hosts are different The adults infest the lungs 
of African snakes pythons (P regius and P sebae) and Pufi 
adders (Biks nasicorms) The eggs disseminated by these rep- 
tiles are taken up m water or vegetable food by a great variety 
of animals by negroes monkeys ungulates hedgehogs and even 
lions and leopards m whose viscera the immature forms have been 
found encysted Infection of the lungs or other important inter 
nal organs m mm by this parasite may be followed by serious 
pathological results (RIP) 

PENTATEUCH, the Greek name corresponding to the Jew 
ish ninyi W0in (the five fifths of the Torah or Eaw)j and 
apphed to the first five books of the Oy Testatpmt (Genesis 
Btbdus LeviticuSy Numbers Deuteronomy) The Pentateuch 
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together with Joshua Judges and Ruth with which it is usually 
united m Greek mss makes up the Octateuch the Pentateuch 
and Joshua together have recently been named the Hexateuch See 
Bible and the articles on the several books 

PENTECOST, a feast of the Jews is celebrated on the 50th 
day after the Passover (hence its name Pentecost a Greek 
word meaning fiftieth ) and now on the following day also i e 
Sivan 6 and 7 In the Bible where a festival of one day only is 
referred to it is described as the feast of Harvest (Ex xxm 16) 
and the day of the First Fruits (Num xxvm 26) It really 
marked the close of the gram harvest which in Palestine lasted 
seven weeks (from Passover to Pentecost) Hence the name 
Feast of Weeks 

The agricultural character of this feast clearly reveals its 
Canaanite origin (see Hebrew Religion) It does not however 
rank equal m importance with the other two agricultural 
festivals of pre exilian Israel viz the Massoth or feast of unlea\ 
ened cakes (which marked the beginning of the corn harvest) 
and the Astph ( ingathering later called succotli booths ) 
which marked the close of ail the >ears ingathering of vegetable 
products This is clear m the ideal scheme of Ezekiel (xlv 21 
seq ) in which according to the original text Pentecost is omitted 
(see Cornill s revised text and his note ad loc ) It is a later hand 
that has inscribed a reference to the feast of weeks which is 
found m our Massoretic Hebrew text Nevertheless occasional 
allusions to this feast though secondary are to be found in He 
brew literature e g Isa ix 3 and Ps iv 7 In the earhest codes 
viz Ex xxiii 16 (Elohist) and in Ex xxxiv 22 (Yahwist) no 
explicit statement about the time of celebration is given but m 
Deut xvi 9 the time is defined as an interval of seven weeks from 
the beginning of the corn harvest at the end of which the feast 
was celebrated For the later elaboration of sacnfices and ritual 
see Lev xxm 10-21 Num xxvm 26 seq 

See further Saddtjcees and compare generally the article Pentecost 
in D B Hastings Ency Bib and Jew Enc (G H B ) 

PENTELICUS (fipCkqacros or UeureXmov opos from the 
deme HevreX'q mod Mendeh) a mountain north east of the 
Athenian plain height 3 640 ft Its white marble was not regu 
lariy worked until after the Persian wars later all the chief build 
mgs and sculptures of Athens were constructed of it The ancient 
quarries are mostly on the south side the modern quarries on 
the north side There was a statue of Athena on the mountain 

PENTHEUS, son of Agave daughter of Cadmus For his 
legend see Dionysus 

PENTHIEVRE COUNTS OF In the nth and 12th cen 
tunes the countship of Penthievre m Brittany (dep of Cotes du 
Nord) belonged to a branch of the sovereign house of Brittany 
Henry d Avaugour heir of this dynasty was dispossessed of the 
countship m 1235 by the duke of Brittany Pierre Maucierc who 
gave It as dowry to his daughter Yolande on her marriage in 1238 
to Hugh of Lusignan count of La Marche Duke John I of 
Bnttany Yolande s brother seized the countship on her death in 
1272 In 1337 Joan of Bnttany brought Penthievre to her hus 
band Charles de Chatillon Blois In 1437 Nicole de BIois a de 
scendant of this family married Jean de Brosse and was deprived 
of Penthievre by the duke of Brittany Francis II in 1465 The 
countship which was restored to Sebastian of Luxemburg heir of 
the Brosses through his mother was erected for him into a duchy 
in the peerage of France (duchS patne) in 1569 and was after 
wards held by the duchess of Mercoeur daughter of the first duke 
of Penthievre and then by her daughter the duchess of Vendome 
I The duchess of Vendome s grandson Louis Joseph inherited Pen 
thievre m 1669 but it was taken from him by decree m 1687 and 
i adjudged to Anne Mane de Bourbon princess of Conti In 1696 
It was sold to the count of Toulouse whose son was called duke of 
Penthievre This title finally passed to the house of Orleans 

PENTHOUSE, originally any subsidiary or added structure 
attached to a larger building and covere<;i by a roof sloping dowp 
m one slope away from the main wall of the buddmg also any 
bracketed sloping roof projecting from the wall of a building ip 
give shelter to a door window or outside stair modem usage 
the term is applied especially to Sny subsidiary roof construction 
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Upper part of the allerton house new York city illustrating 

ONE OF THE TYPES OF PENTHOUSE (ARTHUR LOOMIS HARMON ARCHI 

TECT) 

and m particular to structures built above the mam roof line and 
recessed behind the extenor wall hne to house water tanks ele 
'vator machinery and occasionally hvmg quarters 

PENTLANDITE This mineral whose composition is usu 
ally given as (FeNi'^S is probably a solid solution of pyrrhotite 
and millente although it is said to crystallize in the cubic sys 
tern It has a bronzy yellow metallic lustre and is not magnetic 
like p>rrhotite It is found mtimately associated with nickehf 
erous pyrrhotite at Sudbury Ontario and may contam as much 
as 0% of nickel 

PENTSTEMON, in botany a genus of plants (family 
Scrophulanaceae) composing about 150 species chiehy natives 
of \orth America with show> open tubular flowers Noteworthy 
species are P laevtgatus (smooth beard ton®^ue) F Dtgttahs (fox 
glove beard tongue) and P hr utus (hairy beard tongue) of 
the eastern and southern States P alpma (alpine beard tongue) 
P cyananthiis (blue beard ton<^ue) and P barbatm (bearded pent 
stemon) of the Rocky Mountain region and P anUrrhtnotdes 
(snapdragon beard tongue) P dzffusus (spreading beard tongue) 
and P centranthtfoUtis (scarlet bugler) of the Pacific States 
these and various others are more or less cultivated The pent 
stemon of the flonst has however sprung from P Hartwegit of 
Mexico and P Cobaea of the south western United States and 
possibly some others The plants endure Enghsh winters un 
harmed m favoured situations They are freely multiplied by cut 
tings selected from the young side shoots planted early in Sep 
tember and kept in a close cold frame till rooted They winter 
safely in cold frames protected by mats or htter during frost 
They produce seed freely new kinds being obtained by that means 

PENUMBRA (Lat paene almost umbra a shadow) in 
astronomy the partial shadow of a heavenly body as cast by 
the sun It is defined by the region in which the light of the sun 
IS partially but not wholly cut off through the interception of 
a dark body See Eclipse 

PENUTIANj a North American Indian language family 
constituted by Dixon and Kroeber {Umv Cahf Publ Am Arch 
Ethn vol XVI 1919) the union of five stocks previously con 
sidered distinct These five are Maidu {q v) east of Sacramento 
river Cahforma Wintun including Patwin to the west Costano 
San Francisco and Monterey bays Miwok central Sierra Nevada 
Yokuts San Joaquin valley The area occupied approximates 
closely to the drainage of the great interior valley of California 
The population estimated at above 50000 in 1770 had shrunk 
to 3 ^00 in 1910 The name Penutian is artificial being a com 
posite of the stems for the numeral word two in two branches 
of the family pen in Maidu Wmtun Aokuts and in Costano 
and Miwok The unity of the family has not been considered 
proved by all authorities but according to E Sapir vanous native 
languages north of California such as Kus Takelma KaJapuya 
Chinook (g D ) * Tsimshian {qv) would te genetically related 
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PENZA, a pro\ance oi the Russian S F b R ui rounded by 
those of Saratov Tambov R>azan Nizhegorod and Uliaiio\sk 
Area 45 90j> sq km Pop (19 6) o 668 The province forms 
part of the Central Russian plateau here reaching a height of 
900 ft It is deeply dissected by n\ers the chief being the Moksha 
flowing north to the Oka the Sura to the \olo'a and the Rhoper 
flowing south to the Don The Moksha and Sura are na\igable 
and other streams are available for floating timber Patches of 
forest occur in the west and also to the east of the Sura river but 
are insufficient for local timber needs most of which are supplied 
bv timber floated down the ri\ers from the north Of the land 
favourable for cultivation 8 9^ is used and agriculture is the 

main occupation Marshes exist m the Rrasnoslobodsk district and 
sandv stretches along the rivers but there is much fertile black 
earth 

The climate is severe with five months of frost a brief and 
hot summer and a rainfall averaging 16-18 inches The tradi 
tionai three held system and primitive implements are obstacles 
to agriculture and the low literacy rate 244% makes progress 
difficult Y/ inter rve and oats are the chief crops lentils are pro 
duced for export and peas sunflower seed potatoes beetroot 
fruit and vegetables are successfully grown Efforts are being 
made to introduce mai e cultivation and to discourage the sowing 
of buckwheat because of its variable yield Sheep dairy and 
working cattle pigs and horses are bred the sheep providing wool 
for the felt and woollen industry and fat for tallow Factory in 
dustnes include saw milling paper and match manufactures 
and woollen cloth felt glass leather tobacco and oil pressing 
works There is a comparatively good railway net but the only 
town with a population of over 16 000 is Penza {qv) There are 
Great Russians Tatars Mordvinians and Mescheryaks among 
its mixed population and the north was mainly settled by refugee 
Raskolniks (Dissenters) 

PENZA, the chief town of the above province situated at the 
confluence of the Penza with the navigable Sura in 53 12 

N 44 59 E Pop (1926) 91 151 The town has sawmills and 
paper and match factories and its position at the intersection 
of north to south and east to west railways and on a navigable 
river has made it an important trading centre for corn timber 
and the products of sheep and cattle raising It dates from the 
17th century and was captured by Pugachev in I/76 It has 
several times been destroyed by fire 

PENZANCE, town and seaport in St Ives parliamentary 
division Cornwall England the terminus of the GW R 325-^ m 
WS W of London Pop (1901) n 342 It is on Mounts Bay 
opposite St Michaels Mount being the westernmost port in 
England The site of the old town slopes upward from the bar 
bour to the west of which there extends an esplanade and modern 
residential quarter The harbour has an area of 24 ac with 
17 to 21 ft depth and floatmg and graving docks There is a 
large export trade in fish Other exports are tin and copper 
granite serpentine vegetables and china clay Imports are prin 
cipally coal iron and timber Great quantities of early potatoes 
and vegetables together with flowers and fish are sent to London 
and elsewhere Nearly two miles inland to the north west is 
Madron (pop 3 /6) The church of St Maddem is principally 
Perpendicular with earlier portions and a Norman front There 
is also a wishing well and the ruins of a baptistry both of ex 
treme antiquity Megaliths are not uncommon Three miles 
north east is Ludgvan (pop i 897) and to the south Paul (5 S13) 
which includes the village of Newlyn 

Penzance (Pensans) was recognized as a port in 1512 by Henry 
VII but Its importance as a fishing village dates from the 14th 
century Dunng the war with Spain the town was devastated 
in 1595 The charter of incorporation was granted m 1614 after 
the town had been rebuilt and a pier erected In 1663 Penzance 
was constituted a coinage town for tin 

The public buildings include a library museum mining and 
science schools the West Cornwall infirmary and a meteorological 
station 

PEONAGE, a form of involuntary servitude which developed 
m Mexico It prevailed extensively in Yucatan and especially m 
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the Valle Nacional wheie cheap labour was required la the 
cultivation of tobacco The be innm of peonage however has 
been traced as far back as the conquest of Mexico by the 
Spaniards Early in the history of Mexico the conquerors worked 
out a scheme by which the poor especially the Indians could be 
forced to do the work of the planters and mine operators The 
word peon became synonymous with the English word labourer 
but it later was restricted in its meaning to those labourers who 
were compelled to ser/e their creditors to pay debts which by 
contract they had pledged themselves to pay in labour Although 
the ijth amendment and legislation of the U S Gov rnment 
prohibited any such involuntary servitude m that country the 
former slave holding States devised certain le islation following" 
emancipation which mi ht make labour compulsory Under these 
State laws employers deceived i norant men by inducing them to 
sign contracts for labour in pa>ment of debts and those who 
might pay fines imposed by the courts to sign other similar 
contracts 

For a number of years peona e continued in the United States 
without any one directing much attention to it because it was 
practised m those sequestered parts where negroes were not 
enli htened and where the majority of the planters raised no 
objection Such practices were authorized by special laws m cer 
tain Southern States and public opinion permitted the practice 
when there were no laws specifically providino* for it The laws 
penalized failure to comply with contracts for employment 
enticement of labourers from their employers violation of a con 
tract with a surety who hid paid the fine of a misdemeanour acts 
of vagrancy and the operations of emigrant agents The laws of 
few States contained similar clauses binding those who rented 
land on shares 

In rural districts far lemoved from the populous centres the 
chain gang system of forced labour under the pretence of farm 
ing out the services of misdemeanants or penal offenders de 
veloped into great injustices A number of cases were brought 
to light in xgoz and 1903 and the offenders were tried The 
jury however failed to convict The practice of leasing short 
term prisoners both blacks and whites to managers of labour 
camps has continued m a few of the Southern States 

Bibxiographt — The Outlook lx\iv p 391 687 Ixxxvii p 319 
Cosmopolitan xxxix 423 \hi 481 The Independent Ivi 409 Col 
hen xhii 26 Nineteenth Century Magazine Ixii 306 American 
Magazme Ixvm 526 hxx 250 The Nation Ixxxn 379 Ixxxv 557 
US Labor Bur Bull vii 27 L M Heishaw Peonage (1915) 
Untied States v Broughton 235 U S 133 (C G W ) 

PEONY see Paeony 

PEORIA, a cit} of north central Illinois USA on the Illi 
nois river where it widens to form Lake Peoria midway between 
Chicago and Samt Louis a port of entry and the county seat of 
Peoria county It has a municipal airport and is a station on the 
Chicago to Gulf airway is on Federal highways 24 and 124 and 
3$ served by the Big Four the Burlington Route the Chicago and 
Alton the Chicago and Illinois Midland the Chicago and North 
Western the Ilhnois Central the Illinois Traction (electric) 
the Minneapohs and St Louis the Pennsylvania the Nickel Plate 
the Peona and Pekm Union the Peona Terminal the Rock Island 
and the Toledo Peoria and Western railways and by river steam 
boats and motor bus and truck lines Pop (1920) 76 121 87% 
native white and 104 969 in 1930 by the United States census 
The local estimate for 1938 including contiguous suburbs was 
ro8 500 The city extends for 8 m along the river (6 000 ft across 
at Its widest point) and has an area of 1 1 5 square miles The com 
mercial and mdustrnl districts he on a plain running back 200- 
5 000 ft from the river to bluffs 200-400 ft high occupied by the 
residential sections Peoria lake the adjacent reaches of the nver 
lis tributary brooks the wooded bluffs canyons and waterfalls, 
provide beautiful scenery m and about the city The pubhc parks 
cover r 4SO acres At the western edge of the city is the 25 ac 
ompus of Bradley Polytechnic Institute a co educational col 
lege of arts and saences (including a school of Horology) founded 
in 1896 by Mrs Lydia Bradley and endowed by her with 
1^^000 QOQ There ate ^ high and 30 elementary fnibhc schobls 
^ f g pilbclnal scbobis 
^ 1^ 


In the heart of the corn belt and of a vast coal field with de 
posits of sand rax el and g>psum in the immediate vicinity the 
centie of a network of railroads and highways and on the water 
way from the Great Lakes to t le Gulf Peoria is a great shipping 
and distributing point has a large wholesale and retail trade 
and has developed important manufacturm industries The 
wholesale and jobbing business is estimated at $^0 000 000 an 
nually The output of the 17 plants situated m the city m 19 7 
was valued at $66 0 7 8 0 Among the principal products are 
commercial solvents washing machines tractors agricultural irr 
plements furnaces oil burners stock feeds and corn products 
In the village of East Peoria (pop 19 o 14) is the plant which 
produced the caterpillai tanks used in the World War (nov used 
for farm tractors) The first successful gasolene motor boat was 
launched on Lake Peoria and in the experiment shop of Charles 
E Duryea was built the first practicable gasolene enmne in the 
United States Before the adoption of national prohibition the 
manufacture of distilled liquors was the city s principal industry 
Peoria is the headquarters of the National Swine Show and ships 
large quantities of fish The city s assessed valuation of property 
for 1927 was $88 /2 80 

Peona was named after one of the five tnbes of the Illinois 
Indians In 1680 La Salle built Ft Crevecoeur on the bluffs op 
posite the present city but it was destroyed and deseited within 
the year A French mission was probably estabhshed m the vi 
cmity as early as 1711 and by i/ $ there was a settlement of 
French and half breeds known by the name of Peona on the 
west shore of the lake This village was abandoned during the 
Revolution but another had been founded about 1778 on the 
present site by Jean Baptiste Maillet and was called by his name 
In Nov 1812 about half the town was burned by a company of 
Illinois mihtia sent to build a fort who alleged that the villagers 
had fired on their boats In 1813 Ft Clark was erected on the 
site of the old village It was evacuated m 1818 and soon after 
wards was destroyed by the Indians Peona was incorporated as 
a town m 1835 and chartered as a city in 1845 In 1850 it had 
a population of 5 095 In 1880 and at each succeeding Federal 
census it has ranked first among the cities of the State after 
Chicago 

FEPE, GUGLIELMO (17^3-1355) Neapolitan general 
born at Squillace m Calabria took part in 1799 m the republican 
movement at Naples inspired by the French Revolution he fought 
against the Bourbon troops under Cardinal Ruffo was captured 
and exiled to France He entered Napoleons army and served 
first under Joseph Bonaparte and later under Joachim Murat 
After commanding a Neapolitan brigade in the Pemnsular cam 
paign Pepe returned to Italy in 1813 with the rank of general to 
help to reorganize the Neapolitan army When the news of the fall 
of Napoleon (1814) reached Italy Pepe and other generals de 
manded from Murat a constitution On Napoleon s escape from 
Elba (1815) Pepe served on Murat s staff m the campaign of 1815 
The Neapolitan officers retained their rank under Ferdinand IV 
(qv) who now regained the throne of Naples While engaged 1x1 
suppressing brigandage m the Capitanata Pepe organized the car 
bonan (qv) into a national militia and was preparing to use them 
for pohtical purposes He had hoped that the long would grant a 
constitution but when that hope failed he meditated seizing 
Ferdinand the emperor of Austria and Mettermch who were 
expected at Avellmo and thus compelling them to hberate Italy 
(1819) The scheme broke down but in 1820 a mihtary revolt 
broke out Pepe was sent against the rebels but while he was 
hesitating as to what course he should follow Ferdinand promised 
a constitution (July 1820) A revolt in Sicily having been re 
pressed Pepe was appointed inspector general of the army In 
the meanwhile the king who had no intention of respecting the 
constitution obtained the loan of an Austrian army with which 
i to restore absolute power Pepe now took command of the army 
I and marched against the Austrians He attacked them at Rieti 
(March 7 1821) but his raw levies were repulsed The army Wis 
gradually disbanded and Pepe went into exile keeping Up M’S con 
nection with the carbonari In 1848 P^ returned to 
where a constitution |?ad again been prodaiiiiC<f 
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commaEd of the Neapolitan arm} which was to co operate with 
Piedmont against the Austrians but when he reached Bologna the 
Ling recalled him and his troops Pepe resigned his commission 
m the Neapolitan ser\ice and crossed the Po with 2000 \olun 
teers to take pait 111 the campaign He joined Manm in \emce 
ard took command of the defending army On the fall of Venice 
Pepe and Manm were among those excluded from the amnesty 
he again went into exile and died in Turin in 185:) 

The story of Pepe s life down to 1S46 is told in his own interesting 
Memone (Lugano 184/) and hxs Narratiue of the E ents at 
Naples in 1820 and 1S21 (I ondon 1821) for the later period of his 
life see the general hi tones of the Risorgimento and the biographical 
sketch in \ol 11 of L Carpi s Rzsorgzmento (Milan 18S6) 

PEFERINO, an Italian name applied to a brown or grey 
\olcanic tuff containing fragments of basalt and limestone with 
disseminated crystals of augite mica magnetite leucite etc 
The typical pepermo occurs m the Alban Hills near Rome and was 
used b> the ancients under the name of lapis albanus as a build 
ing stone and for the basins of fountains Other tuffs and con 
giomerates m Auvergne and elsewhere are also called pepenno 
The name originally referred to the dark coloured inclusions sug 
gestive of pepper corns In English the word has sometimes been 
written pepenne 

PEPO, the t3^ical fruit of the plants of the gourd family 
(Cucurbitaceae) consisting of a large fleshy berry like structure 
with a tough rmd and a spongy seedy interior as m the pumpkin 
squash melon and cucumber (See Cucurbitaceae ) 

PEPPER, WILLIAM (1S40-1808) American physician 
was born m Philadelphia on i 1843 He was educated at 

the University of Pennsylvania graduating from the academic de 
partment m 186 and from the medical department in 1864 In 
1 8 OS he became lecturer on morbid anatomy m the same mstitu 
tion and in 1870 lecturer on clinical medicine From 1876 to 1887 
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he was professor of clinical medicine and in 1887 succeeded Dr 
Alfred Stihe as professor of theory and practice of medicine He 
was elected provost of the umversity m 1881 resigning m 1894 
He IS best known for his System of Medtane (1885-86) He died 
on July 28 1898 at Pleasanton (Calif ) 

PEPPER, a name applied to several pungent spices known 
respectively as black white long ted or cayenne Ashanti Jamaica 
and melegueta pepper but derived from at least three different 
natural otders o| plants 

pepper is the dried fru|f of Piper mgrum (fatnffy Piper 
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aceae) a perenmal ciimbmg shrub indigenous to the forests of 
Tra\ancore and Malabar from whence it has been introduced into 
Ja\a Sumatra Borneo the Malay pemnsula Siam the Philip 
pines and the West Indies It chmbs on tree trunks by roots in 
the same way as iv> and from its climbing habit is known as the 
pepper vine It is one of the earliest spices known to mankind 
and for many ages form d a staple article of commerce between 

India and Europe Tribute has 
been levied in pepper one of the 
articles demanded in 40S by 
Alaric as part of the ransom of 
Rome was ^ 000 lb of pepper 
and its exorbitant price during 
the middle ages was one of the 
mducements which led the Portu 
guese to seek a sea route to In 
dia The discovery of the passage 
round the Cape of Good Hope 
led (1498) to a considerable fall 
in the price Pepper remained a 
monopoly of the Portuguese 
crown as late as the i8th century 
In Great Britain it was formerly 
taxed very heavily the impost in 
1623 amounting to 5s and as late 
as iS 3 to 2S 6d per pound 
The largest quantities of pep 
per are produced in Penang the 
island of Riouw and Johore near 
Singapore Singapore is the great 
emponum for this spice m the 
East the largest proportion being 
shipped thence to Great Britain 
The varieties of black pepper met 
with m commerce are Imown as 
Malabar Aleppy or Tellicherry 
Cochin Penang Sm^^apore and 
Siam 

Pepper owes its pungenc} to a 
resm and its flavour to a volatile 
oil of which It 3nelds from i 6 to 
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2 2% it also contains a yellow crystalline alkaloid called piper 
me to the extent of to 8% which has the same empirical 
formula as morphine C17H19NO3 but differs in constitution and 
properties The only use of black pepper is as a condiment 

White pepper differs from black only m being prepared from the 
npe fruits These after collection are kept in the house three 
days and then bruised and washed m a basket with the hand until 
the stalks and pulpy matter are removed after which the seeds 
are dried It is however sometimes prepared from the dned black 
pepper by removing the dark outer layer It is less pungent than 
the black but possesses a finer flavour 

Long pepper is the fruit spike of Piper officimmm and P 
longum gathered shortly before it reaches maturity and dried 
The former is a native of the Indian archipelago the latter is 
indigenous in the hotter provinces of India Ceylon Malacca and 
the Malay islands 

Ashmti or West African pepper is the dried fruit of Piper 
Clusu a plant widely distributed in tropical Africa occurring 
most abundantly m the country of the Niam mam It differs 
from black pepper m being rather smaller less wrinkled and in 
being attenuated into a stalk hke cubebs (the dried unripe fruits 
of P Cubeba) to which it bears considerable resemblance ex 
temaUy The taste however is pungent exactly like that of pep 
per and the fruit contains pipeme It was imported from the 
Gram Coast by the merchants of Rouen and Dieppe as early as 
1364 and was exported from Benin by the Portuguese m 1485 
In tropical Africa it is extensively psed as a condiment 

Mekgmta pepper^ known also as Gumea grams gtaans of 
paradise (gw) or alligator pepper ^ is the seed of Amoimm 
Mekgmta a plant of the gmger family (See also CAvnKHR 
PnrnBR ) ^ i 
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PEPPER CORN, the fruit or seed 01 the pepper plant 
hence anything very small or insignificant Pepper corn rent is a 
merely nominal rent reserved for the purpose of having the 
tenancy acknowledged by the tenant Building leases frequently 
reserve a pepper corn as rent for the first few years (See 
Rent ) 

PEPPER GRASS, a name "i\en especially m the United 
States to certain species of Leptdium (family Cruciferae) which 
are widely spread as weeds They are erect annual herbs with 
freely branching stems about i to x ^ f t high small toothed or 
deeply cut leaves minute white flowers followed by elongated 
cylindrical clusters of small short stalked flattened nearly round 
slightly notched pods Examples are the wild pepper grass (L 
virgtmamm) with mostly uni\ided leaves found in fields from 
Quebec to Minnesota and southward to Mexico and the West 
Indies and also naturalized m southern Europe and the roadside 
pepper grass (L ruder ale) with narrowly divided leaves native 
to Europe but now naturahzed from Nova Scotia to Texas and 
occurring also m Australia 

PEPPERMINT, an indigenous peienmal herb of the family 
Labiatae and genus Mentha (see Mint) the specific name being 
Mentha pipenta is distinguished from other species of the genus 
by its stalked leaves and oblon obtuse spike like heads of flowers 
It IS met with near streams and m wet places m several parts of 
England and on the European continent where — as also in the 
United States — ^it is cultivated for the sake of its essential oil 
It was however only recognized as a distinct species late in the 
I/th century when Dr Bales discovered it in Hertfordshire and 
pointed It out to Ray who published it in the second edition of 
his Synopsis sUrptum hntamncarim (i6g6) The medicinal 
properties of the plant were speedily recognized and it was ad 
mitted into the London Pharmacopoeia m 1721 under the name 
of Mentha pipentts sapor e 

Two varieties are recognized by growers the white and the 
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black mint The former has purplish and the latter green stems 
the leaves are more coarsely serrated m the white The black is 
more generally cultivated probably because it is found to yield 
more oil but that of the white variety is considered to have a 
more delicate odour and obtains a higher price The white is 
the kind chiefly dned for herbalists When pure the oil 1$ nearly 
colourless and has an agreeable odour and powerful aromatic 
taste followed by a sensation of cold when air is drawn into the 
mouth When ml of peppermint is cooled to 4 C it sometimes 


deposits colourless hexagonal prisms of menthol CJ0H20O which 
are soluble in alcohol and ether almost insoluble in water and 
fusible at 9 F the oil consists chiefly of menthol and a terpene 
called menthene CioHis Oil of peppermint is often adulterated 
with a third part of rectified spirit which may be detected by 
the milkmess produced when it is agitated with water Oil of 
rosemary and rectified oil of turpentine are sometimes used for 
the same purpose 

Peppermint oil is largely distilled at Canton a considerable 
quantity being sent to Bombay also a large quantity of menthol 
The species cultivated m the neighbourhood of Canton is Mentha 
arvensts var glabrata In Japan also the distillation of 0 1 of 
peppermint forms a considerable industry the plant cultivated 
being M arvensis var piperascens The oil under the name of 
hakka no abura is exported from Hiogo and Ozaka but is said 
to be frequently adulterated The menthol is obtained by sub 
jecting the oil to a low temperature when it crystallizes out and 
is separated The two \aneties of M arvensts just named yield 
much more menthol than M pipenta 

Since about 1900 the United States has been an important pro 
ducer of peppermint oil Production on a large commercial scale 
was first attained m southern Michigan Shortly after the World 
War peppermint culture was extended to northern Indiana the 
two States producing m 1925 more than three fourths of the 
world s supply of true peppermint oil 

The volatile oil of Mentha pipenta is a valuable and widely 
used drug Its chief constituents are menthol and menthene 
which IS a liquid terpene The British Pharmacopoeia contains 
two preparations of this oil the Aqua menthae pipentae and the 
Spintus menthae pipentae The oil has the characters of its 
class with certain special features Its local anaesthetic action is 
exceptionally strong and is also powerfully antiseptic These 
properties make it valuable in the relief of toothache and also in 
certain forms of dyspepsia and m colic generally soda mint 
lozenges being a familiar form The characteristic anti spas 
modic action of the volatile oils is perhaps more marked m this 
than m any other oil and greatly adds to its power of relieving 
pains arising m the alimentary canal 
PEPPERRELL, SIR WILLIAM (1696-1759) American 
soldier was bom in Kittery Me then a part of Massachusetts 
on June 27 1696 He studied surveying and navigation and 
joined his father m his ship building fishing and general trading 
business quickly becoming one of the wealthiest and most influ 
ential men m the province He was commissioned captain (171/) 
major lieutenant colonel and in i / 26 colonel of mihtia Pepper 
rell served m the Massachusetts general court (1726-27) and in 
the governors council (1727-59) of which for 18 years he was 
president Although not a trained lawyer he was chief justice of 
the court of common pleas from 1730 until his death In 1745 
he was commander in chief of the New England force of about 
4 000 which with the assistance of a British squadron under Com 
modore Peter Warren besieged and captured the French fortress 
! of Louisburg the garrison of which surrendered on June 16 
Pepperrell and Warren taking possession on the following day 
For his services Pepperrell in Nov 1746 was created a baronet 
— ^the only New Englander so honoured He was active in raising 
troops during the French and Indian War and received the rank 
of lieutenant general m Feb I/59 He died in Kittery Me on 
July 6 1759 ^ , 

See Usher Parsons Life of Sw Willtam Pepperrell Bart (Camuridge 
Mass 1855) based on the family papers L Dame Lne ana 
Character of Sir William Pepperrell Essex Inst Mist Coll vol xxi 
pp 161-176 (1884) The Pepperrell Papers Mass Mist Soc Colt 
ser 6 vol x (1899) Charles Henry Lincoln (Ed) The Journal of 
Sir William Pepperrell Kept During the Expedition Against Louts 
bourg (19x0) and John Francis Sprague sketch m Three Men from 
Maine (1924) 

PEPPER TREE, a tree which has no proper connection 
the trae pepper (Piper) and is really a member of the faihfly 
Anacardiaceae being known botamcally as from the 

Peruvian name Midh It is a native of tropical South Amerw aW 
IS grown in the open air m the south of Europe i^Intrddtl^o 
California it became widely popular as an ornamental tre^ prd: 
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later it \\as found to be a host plant for scale insects very destruc 1 
live to orin e orcliir Js with the result that in citrus districts the 
trees ’i\ere cut down and further plantin°^s discouraged It is a 
mail tree with unequaii> pinnate leaves tilled with volatile oil 
stored m large ceil or cysts which are visible to the naked eye 
and appear like holes when the leaf is held up to the light When 
the leaves are thrown upon the surface of water the resinous or 
oilv fluid escapes with such force as violently to agitate them 
The flowers are small whitish arranged m terminal clusters and 
pohgamous or unisexual with five sepals as many petals ten 
stamens fas lar e as the petals m the case of the male flower 
verv small m he female flower but in both spnnmng from a 
cushion like disk surrounding the base of the three celled ovary) 

The fruit is a small globose pea like drupe with a bony kernel 
enclosing a single seed its fleshy portion has a hot aromatic 
flavour from the abundance of the resm it contams The resin 
IS used for medicinal purposes by the Peruvians and has proper 
ties similar to mastic The very similar Christmas berry tree 
(5 terehinthifolms) native to Brazil with stiffer less pendu 
ious branches more densely clustered flowers and smaller bnght 
red fruit is sparm ly planted for ornament The Japan pepper 
tree is Zanthoxylum ptperitmn the fruits of which have also a 
hot taste Along the Rmera the tree known as Melta Azedarach or 
the Pride of India is sometimes also incorrectly called the 
pepper tree 

PEPSIN, an enzyme or ferment obtained by drying the mucous 
lining of the fresh and healthy stomach of a pig sheep or calf As 
used it is a light yellow brown or white powder or pale yellow 
translucent grams or scales It is only slightly soluble in water and 
alcohol Pepsin digests proteins and is used to help gastric di 
gestion m old people and those m whom there is a deficient secre 
tion of the gastric juice It is useful m chronic catarrhal conditions 
of the stomach the dyspepsia of alcohohsm and m gastric ulcer 
and cancer of the stomach Many vaneties of propnetary pep 
tonizing tablets are on the market and are convenient for the 
preparation of peptomzed milk Predigested foods should not be 
used over a long period or the digestive functions of the stomach 
may atrophy from disuse 

Pancreatic solution derived from the pig s pancreas digested in 
alcohol has the power of converting starch into sugar from the 
presence of the enzyme amylopsin and albumen and fibnn into 
peptones from the presence of trypsin It only acts in an alkahne 
medium and at a temperature under 140 F If used to peptonize 
milk sodium bicarbonate should be added Many commercial 
preparations are on the market 
PEFUSCH, JOHN CHRISTOPHER (1667-1752) Eng 
lish musician of German parentage was born in Berlin He was 
for many years musical director at Lincoln s Inn Fields heatre 
and arranged the tunes and composed the overture for Gays 
Beggar^s Opera doing the hke later for its sequel, Polly In 1737 
he became organist of the Charterhouse BOis later years were 
spent in study m the composition of chamber music and some 
admirable motets and m teaching some favoured pupils among 
these being Boyce Pepusch died on July 20 1752 His Treatise 
on Harmony (anonymous ist ed 1730) is believed to have been 
an embodiment of his rules drafted by his pupil Viscount Paisley 
afterwards earl of Abercorn 

PEPYSj SAMUEL (1633-1703) English diarist was born 
on Feb 23 1633 m a house m Salisbury Court close to St 
Brides Churchyard where his father John Pepys earned on 
the business of a tailor The family can be traced in Cambridge 
shire as far back as the reign of Edward I They rose by slow 
degrees from the class of small copyholders and yeoman farmers 
to the position of gentry In 1563 they had a recognized Vight 
to use a coat of arms The name was pronounced in the 17th 
century and has always been pronounced by the family Peeps 
John* Pepys was a younger son who hke other gentlemen m his 
position in that age went into trade He marned Margaret Kight 

washmaid to my Lady Veere whose brother William was a 
butcher in Whitechapel This was regarded as a mesalliance for 
SamueJ^ refers t# his mother s relations with a certain disrespect 
In 1661 John Pepys inherited small estate at Brampton near 
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Huntingdon where he died in 1680 his wife having predeceased 
him m 1667 

Samuel was fifth child and second son of a large family all of 
whom he survived His first school was m Huntingdon but he 
was afterwards sent to St Paul s in London where he remained 
till 1650 On June 21m that year he was entered at Trinity Hall 
Cambridge but migrated to Magdalene as a sizar on Oct i 
On March 5 16^1 he went into residence obtaining a Spendluffe 
scholarship a month after entering and one on Dr John Smith s 
foundation on Oct 4 i6:)3 In March 1654 he proceeded to 
the B \ degree and m 1660 to hat of M A Nothing is known 
of his university career except that on Oct 21 1653 he was 
publicly admonished with another undergraduate for having been 
scandalously overseene in drink At Cambridge he wrote a 
romance Looe ts a Cheat which he afterwards destroyed 

On Dec i 16^)5 he was married at St Margarets Church 
Westminster to Elizabeth daughter of Alexander Marchant 
Sieur de St Michel a French Hu<menot exile from Anjou who 
had married an English lady named Kmgsimll Pepys had at this 
time no independent means and probably relied on his relatives 
the Mountagus to provide for him On March 6 1658 he was 
cut for the stone an event which he always kept m memory by 
a solemn anmversary In 1659 he went as secretary with his 
kinsman Edward Mountagu afterwards Earl of Sandwich on a 
voyage to the Sound On his return he was engaged as a clerk 
under Mr (afterwards Sir Edward) Downing one of the four 
Tellers of the Exchequer In 1660 he accompanied Mountagu when 
he commanded the fleet which brought King Charles II back 
from exile In that year by the interest of his kinsman he was 
appointed clerk of the acts m the Navy Ofdce but was compelled 
to buy off a competitor one Barlow with an annuity of iioo 
Though he was so ignorant of business that he did not even know 
the multiplication table when he first took of6ce he soon mastered 
the needful mechanical details by working early and late He 
had other posts and honours which came to him either as conse 
quential on his Clerkship or because he was a useful official 

The Official — On July 23 1660 he was appointed a clerk of 
the privy seal but he resigned the office on Aug 17 1662 On 
Sept 24 1660 he was made a justice of the peace In 166 
he was appointed a Younger Brother and in 1672 an Elder 
Brother of the Trinity House In 166 also he was named a 
commissioner for managing the affairs of Tangier then occupied 
by an English garrison In 1664 he became a member of the 
j corporation of the Royal Fishery and in 1665 was appointed 
i treasurer for Tangier In that year also he was elected a Fellow 
of the Royal Society 

Durmg the naval war with Holland (1665-67) he proved him 
self an indefatigable worker As surveyor of victualling the whole 
burden of a most important department was thrown on him m 
addition to his regular duties While the plague was raging in 
London m 1666 he remained at his post when many of his col 
leagues ran away and he manfully avowed his readiness to take 
the risk of disease as others of the Kings servants faced the 
dangers of war He had now gamed the full confidence of the 
lord high admiral the Duke of York afterwards King James II 
When on the termination of the war the navy office was violently 
attacked m Parliament he was entrusted with its defence The 
speech which he delivered at the bar of the House of Commons 
on March 5 1668 passed for a complete vindication The charges 
of mismanagement were well founded but the fault was not m 
the officials of the navy office only and Pepys who was master 
of the details had no difficulty m making out a defence 

Nobody indeed was better acquainted with the defects of the 
Office for in 1668 he drew up for the Duke of York two papers 
of inquiry and rebuke The Dukes Reflections on the several 
Members of the Navy Board s Duty and The Duke s answer 
to their several excuses {See Fepysian mss at Magdalene No 
2242 and Harleian mss 8003 ) In 1668 he went for a fortnights 
tour in the west of England and in i66g he and his wife travelled 
m Holland and France His success in addressing Parliament 
gave him the ambition to become a member of the House of 
Commons He stood for Aldeburgh hut the d^ath of his wife 
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on Nov 10 1669 prevented him from conducting his canvass ' 
m person and he was not elected In 1673 he was however 
returned for Castle Rising The validity of his election was 
questioned by his opponent Mr Offley and the committee of 
privileges decided against him but the prorogation of the House 
prevented further action 

The no popery agitation was now growing m strength The 
Duke of York was driven from office by the Test Act and Pepys 
was accused of popery part y on the ground that he was said 
to keep a crucifix and altar m his house partly because he was 
accused of having converted his wife to Roman Catholicism but 
the charges broke down on examination In 1673 Pepys was 
transferred by the King from the navy office to the secretaryship 
of the admiralty In 1679 he was member for Harwich and in 
the height of the Popish Plot mama he was accused manifestly 
because he was a trusted servant to the Duke of York of betray 
mg naval secrets to the French He resigned office on May 21 
1679 and on the following day he was committed to the Tower 
but he was released on bail on July 9 and m the following Feb 
ruary the charges against him were finally dropped 

In October 1680 he was with the king at Newmarket and 
took down the narrative of his escape after the battle of Wor 
cester In 1676 Pepys had been appointed a governor of Christs 
Hospital and was eiected Master of the Trinity House and in 
1677 he became Master of the Clothworkers Company A pro 
posal to make him Provost of King s College Cambridge in 1681 
came to nothing In 168 he accompanied the Duke of York to 
Scotland and m 1680-84 he was engaged in arranging for the 
evacuation of Tangier He visited the place and kept a diary of 
his voyage and of a subsequent tour in Spam In 1684 he was 
elected president of the Royal Society 

When the Admiralty Commission of 1679 was dissolved m 
1684 Pepys was restored to the secretaryship of the admiralty 
and he retained the office when James II ascended the throne 
His chief work during this period was the establishment of the 
Special Commission of 1686 for the recovery of the navy by 
which its impaired efficiency was entirely restored In 1685 he 
again sat in Parliament as member for Harwich and m the same 
year he was for a second time Master of the Trinity House The 
Revolution of 1688 ended his official career He was dismissed 
on March 9 1689 and spent the rest of his life m retirement and 
except for two bnef imprisonments in 1689 and m 1690 on 
suspicion of being affected to King James m peace He died 
at his friend William Hewers house m Clapham on May 26 
1703 in the 71st year of his age 

His last years were passed m correspondence with his friends 
who included Evelyn and Dryden or in arranging his valuable 
library This was left on his death to his nephew John Jackson 
son of his sister Paulina and in 1724 by the terms of his will 
was transferred to Magdalene College Cambridge where it is 
still preserved 

Tire Diaty — ^Such was the outward and visible hf e of Samuel 
Pep^s public servant whose dihgence was rewarded by success 
The other Pepys whom Sir Walter Scott called that cunous 
fellow ^ was revealed m 1825 when his secret diary was partly 
published The first entry was made on Jan i 1660 the last 
on May 31 1669 when the increasing weakness of his eyes 
which had given him trouble since 1663 compelled him to cease 
writing m the conditions he imposed upon himself If there is m 
all the literature of the w'orld a book which can he called 
^umque^ with strict propriety it is this Confessions diaries 
journals autobiographies abound but such a revelation of a man s 
self has not been discovered The diary is a thing apart by 
virtue of three qualities which ate rarely found m perfection when 
separate and nowhere else m combination It was secret it was 
full and It was honest That Pepys meant it for his own eye 
alcfue IS dear He wrote it m Shelton 5 system of tachygraphy 
puhlidied in X641 which he complicated by using foreign Ian 
gu^es or by varieties of Ins owd invention whenever he had to 
lecord the passages feast fit to be seen by Im savants or by 

f die world iRelypif on cypher be put down whatever 
heftrd fpl or ovwy molion of his^ipndi ewfery 


-PERCEVAL 

action of his body and he noted all this not as he desired it to 
appear to others but as it was to his seeing 

The result is a human document of amazing vitality The 
style is as peculiar as the matter — colloquial garrulous racy 
from simp icity of language and full of the unconscious humour 
which IS never absent from a truthful account of the workings of 
nature in the average man To his credit must be put the facts 
that he knew the animalism and the vice of the Restoration period 
to be what they were that he had a real love of music and gave 
help to musicians Cesare Morelli for instance that though he 
made money out of his places he never allowed bad work to be 
done for the navy if he could help it that he was a hard woxker 
and that he had a capacity for acts of kindness and generosity 

The diary written in shorthand in 6 volumes was included 
among his books at Magdalene On the publication of Evelyns 
diary m 1818 the then master of Magdalene the Hon and Rev 
George Neville decided to publish Pepys s The library contained 
both the short and the longhand copy of Pepys s account of King 
Char es s adventures but its contents were so little known by the 
curators that this key was overlooked The ms was deciphered 
between 1819 and 1822 by John Smith afterwards rector of 
Baldock m Hertfordshire The first and partial edition edited 
by Richard Griffin Neva ie third Lord Braybrooke appeared in 
1825 It attracted great attention and was reviewed by Sir 
Walter Scott m the Quarterly for January 1826 A second edition 
followed m 1828 A third and enlarged edition appeared m 1848- 
49 and a fourth m 1854 A still fuller edition was published in 
1875-79 by Mynors Bright Finally in 1893-99 Dr H B 
Wheatley printed the whole of the diary with the exception of a 
few unprintable passages Pepys s only known publication in his 
life was the Memoir es of the Royal Navy (1690) 

Bibliography — B Wheatley Samuel Pepys and the World he 
lived in (1880) and Pepysiana (1899) Sir Frederick Bridge Samuel 
Pepys Lover of Mustque (1903) Percy Lubbock Samuel Pepys 
(1909) Miss E Hallam Moorhouse Samuel Pepys (igog) J R Tan 
ner Samuel Pepys and the Royal Navy (1920) and Mr Pepys an 
Introduction to the Diary together with a sketch of his later life 
(1925) J Lucas Diibreton Samuel Pepys A Portrait in Miniature 
(1925) translated from La petite vie de Samuel Pepys Londmien 
(1923) W H Whitear More Pepysiana (1927) Arthur Ponsonby 
Samuel Pepys (1928) 

The Life Journals and Correspondence of Samuel Pepys ed John 
Smith (1841) Private Correspondence of Samuel Pepys 167^1*700 ed 
J R Tanner (1926) Further Correspondence of Samuel Pepys 1662- 
1679 ed J R Tanner (1929) 

A Descriptive Catalogue of the Naval Manuscripts in the Pepysian 
Library ed J R Tanner (1903-22) Bibliotheca Pepysmna aDescnp 
tzve Catalogue of the Library of Samuel Pepys (1914- ) The Spanish 
Books in the Library of Samuel Pepys (1921) by Stephen Gaselee 
Pepys s Naval Minutes ed J R Tanner (1926) 

An account of the portraits of Pepys by Sir Lionel Gust is in the 
Occasional Papers of the Pepys Club igo3--i4 (D H J R T ) 

PER ACIDS, that is acids which have oxidising powers m 
virtue probably of an oxygen atom linked to a hydroxyl group 
thus — O— OH are described under the corresponding element 
eg persulphuric acid under Sulphur 

PERCEVAL, the hero of a comparatively small but highly 
important group of romances now forming part of the Arthurian 
cycle Originally the story of Perceval was of the character of 
a folktale and that one of considerable importance and world 
wide diffusion He is represented as the son of a widow la dame 
veuve his father having been slam m battle or tourney either 
immediately before or shortly after his birth The mother fear 
ful lest her son should share his father s fate flies to the woods 
either with one attendant or with a small group of faithful re 
tamers and there brings up her son in ignorance of his name and 
parentage and all knightly accomphshments The youth grows 
up strong swift footed and of great personal beauty but natur 
ally of very limited mtelhgence He spends his days chasing the 
beasts of the forest 

As the result of a chance meeting with a party of kmghts he 
determmes to set forth into the world m seatch of knighthood 
He comes to Arthur s court where he creates a sensatm by h|s 
perspnal beauty and uncouth behaviour He suc«eed$ hy^a cM 
of his m slaying the Red^Kni^t a foe of Artbut^s^ who 
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has \aml> challenged the knights of the Round Table and clothing 
him eif m his armour sets out on a series of adventures which 
diifer m the various versions but the outcome of '9ihich is that he 
become a skilful km ht and regains the heritage of his father 
This the Perceial stor> proper has been reco^-nized by scholars 
as the variant of a widespread folk tale theme designated bv J 
G von Hahn as the Aryan Expulsion and Return Formula which 
counts among its representatives such heroes as Perseus Cyrus 
and Romulus and Remus This particular variant appears to be 
ot British Celtic origin and the most faithful representative of 
the original tale is now ver> generall> held to be the English 
Syr Percy elle of GaUes a poem preserved m the Thornton ms 
of Lincoln cathedral hbrary Here the hero is nephew to Arthur 
on the mother s side and his father of the same name is a valiant 
knight of the court A noticeable feature of the story is the un 
certainty as to the hero s parentage the mother is always a lady 
of rank a queen in her own right or a sister of kings but the 
fathers rank vanes he is never a king more often simply a 
valiant kmght and never of equal rank with his wife 
The connection of the story with Arthur and his court brought 
about an important development the precise steps of which are 
not yet clear Perceval became the hero of the Grail Quest oust 
mg Gawam to whom the adventure originally belonged and the 
Perceval became merged in the Grail tradition Of the Perceval 
Gratl romances the oldest from the pomt of view of ms preserva 
tion IS the Perceval or Conte del Graal of Chretien de Troyes but 
as Chretien had already m a previous poem {CUges) referred to 
Perceval as un vassal de grant renon and states at the com 
raenccment of the Conte del Graal that he is about to rimoier 
the best tale told m a royal court it is quite clear that contrary 
to the theory of Foerster and Golther Perceval is no invention of 
Chretiens but was already a popular hero Unfortunately the 
Perceval was left unfinished so we are without a guide (which 
the conclusion might have afforded) to the precise character of 
Chretiens source and the three writers Wauchier de Denain : 
Gerbert and Manessier who eventually carried the story to a 
conclusion differ widely from each other and were clearly f amihar 
with divergent traditions An interesting problem is that of the 
relation between Chretien s poem and the Parzwal of Wolfram 
von Eschenbach which was long held to be a translation from 
the French poem in spite of the fact that Wolfram himself 
asserts that his source was the work of a certain Kiot and that 
Chretien has told the story wrong A fragment attached to two 
of the Chretien mss relates the birth and parentage of the hero 
the death of his father and flight of the mother (details only 
alluded to by Chretien) in a manner which corresponds curiously 
with the German poem and which taken in connection with the 
knowledge on the part of other writers of features pecuhar to the 
Par ival would indicate that Wolfram was right and that the two 
works are independent denvations from a common source 
We have also two prose versions of the Perceval story the older 
contained in two mss only is attributed to Robert de Borron and 
forms the final section of his trilogy concluding with a version 
of the death of Arthur manifestly derived from a rhyming 
chromcle akin to but not identical with that of Wace The sec 
ond romance the Perlesvaus obviously knew and used this text 
but it IS a much longer and more complicated romance relating 
the adventures of Gawam Lancelot and Perceval (Perlesvaus) m 
quest of the Grail It probably formed at one time the Quest 
section of the prose Lancelot and was later displaced m favour of 
the Galahad version In fact two Pans mss retain its opemng 
adventure as introductory to the Galahad Qmste and m the early 
printed editions the two are found together It was m all proba 
bihty composed towards the close of the 12th century by a Welsh 
monk of Glastonbury and was apparently designed to exploit the 
discovery of the tombs of Arthur and Guenevere in that abbey 
The exact position of the Welsh Mahmogt Peredur son of 
Evrawc is still a matter of debate It certainly contains incidents 
which are found in Chretien but there is also much vfhich. is 
ohviousiy of Welsh and folk lore ongm The theory that it is a 
mere translation of the French poem must bO rejected but its 
exact rdation with that of ether Mublk&p^n *the piraRel 


French v ersions is uncertam (See also Grait the Holy Wag 
KER Richard ) 

Bibliography — For the critical treatment of the subjec*’ see J L 
Weston The Legend of Sir Perceval {2 voh 1906-09) R H Griffith 
Syr Percyvelle of Galtes (Chicago igii) a review of the above 
by E Brugger {Zeztschnft fur Fran Sprache vol xliv ) and 
J D Bruce The Evolution of Arthurian Romance (1923 bibl ) 

(J L W) 

PERCEVAL, SPENCER (i ^62-181 ) prime minister of 
England from 1S09 to 1S12 second son of John 2nd earl of 
Egmont was born m Audley Square London on Nov i I/6 
He was educated at Harrow and at Tnmty College Cambridge 
and was called to the bar at Lincoln s Inn in 1786 becoming K C 
in 1796 Entermfy parhament for Northampton in 1796 he sup 
ported the administration of Pitt In iSoi on the formation of 
the Addington administration he was appointed sohcitor general 
and in 180 he became attorney general An ardent opponent of 
Cathohc Emancipation he dehvered in 1807 a speech on the 
subject which helped to destroy the Grenville admimstration he 
then became chancellor of the exchequer under the duLe of Port 
land whom in 1809 he succeeded in the premiership Perceval 
retained office till he was shot by a madman named Bellingham 
a bankrupt with a <^rievance who had vainly apphed to him for 
redress m the lobby of the House of Commons on May ii 1812 
Bellingham was certainly insane nevertheless he was hanged 
See Spencer Walpole Life of Spencer Perceval (1874) and P 
Treherne Spencer Perceval (1909) 

PERCH, a fresh water fish (Perea fluviatihs) generally dis 
tnbuted over Europe northern Asia and North America and a 
type of the Percidae a family of spiny rayed fishes It inhabits 
nvers and lakes but thrives best in waters with a depth of over 

3ft in large lakes it frequently 
descends to 50 fathoms and more 
It occurs in Scandinavia as far 
north as the 69th parallel 
The species ekbibits many 
variations in shape some speci 
mens being high backed others 
low and long bodied A rich 
greenish brown with golden re 
THE WHITE PERCH (MARONEAMER fiections covers the back and 
icANA) ONE OF 125 SPECIES which are ornamented 

with five or seven dark cross bands A large black spot occupies 
the membrane between the last spines of the dorsal fin and the 
ventral anal and lower part of the caudal are bright vermilion 
The perch is carnivorous and most voracious 
Perch are good wholesome food and highly esteemed m inland 
countries The perch is exceedingly prolific it begins to spawn 
when three years old in April or m the first half of May 
depositing the ova which are united by a viscid matter in 
lengthened or net shaped bands on water plants Other members 
of the Percidae are the pope (qv) and the pike perch (qv) 
See C Tate Regan British Fresh Water Fishes 
PERCHE, a region of France extending over the departments 
of Orne Eure Eure et Loir and Sarthe Its boundaries are Nor 
mandy north and west Maine south west Vendomois and Dunois 
south Beauce east and Thimerais on the north east The greater 
part of the district is occupied by a semicircle of heights (from 
650 to I 000 ft ) stretching from Moulins la Marche to Mont 
mirail within the basin formed thereby he the chief towns — 
Mortagne Nogent le Rotrou and Belleme Stock raising and 
dairy farming flourish in the Perche which is famous for the 
production of a breed of large horses Older apples and pears are 
grown In the middle ages the Perche constituted a countship of 
which Corbon Mortagne and Nogent le Rotrou were successively 
the capitals Under the unctm regme it formed together with 
Maine a gouvermment of which Mortagne was the capital 
PERCIVAL, JAMES GATES (x795*"t^56) American 
j poet philologist and geologist was bom m Berlin (Conn ) on 

Sept IS ^795 Few Americans have been so versatile or no eager 

in the acquisition of learning He was a graduate of Yale, a prac 
tising physiaan an editor^ a hngtnst who knew ten languages and 
who did impoi^t ifmk on WeW^s a prolific poet 
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assistant surgeon and lecturer on chemistry at West Point a 
botanist State geoio^jist of Connecticut (1833-42) and of Wis 
consm from 1854 his death at Hazel Green May 2 1856 

See his Poetical Works (1859) with a biographical sketch by L W 
Fitch J H Ward Life and Letters of James Gates Ferctvat (1866) 

PERCY (Family) This family whose deeds are so promi 
nent in English history was founded by William de Perci {c 
1030-1096) a follower of the Conqueror who bestowed on him 
a great fief in Yorkshire and Lincolnshire The register of Whitby 
Abbey which he founded anew and in later days the heralds 
were responsible for the fabulous origin and pedigree of the 
family By Emma dau^^hter of Hugh de Port a great Hampshire 
baron William was father of several sons of whom Alan the 
eldest succeeded him His grandson William was the last of the 
house in the direct line and left two sisters and coheiresses Maud 
countess of Warwick who died childless and Agnes Agnes de 
Perci had married Joscelme styled brother of the queen {t e 
Adeliza of Louvain second wife of Henry I ) whose legitimacy 
has been questioned and from this marriac^e descended the second 
house of Percy (which name it assumed) till its own extinction 
in the male line five centuries later (1670) By it was brought 
into the family the great Petworth estate in Sussex which 
Joscelme had obtained from his sister who was holding Arundel 
and its fief His son Richard (c ii 70-1 244) and Richards 
nephew William (c iiSo-i 45) were among the barons who rose 
in arms against John but the latter made his peace with Henry 

III and had his lands restored to him Richard de Percy was 
one of the twenty five barons appointed to enforce the observ 
ance of Magna Carta 

Henry de Percy (c 1272-1315) Williams grandson was one 
of Edward I s most active agents m the subjugation of Scotland 
till the success of Robert Bruce drove him out of Turnberry 
Castle and made him withdraw into England Percy strengthened 
his position in the north of England by purchasing lands from 
\nthony Bek bishop of Durham among which was the honour 
of Alnwick the principal seat of the family ever since 

Henry s son another Henry (^: i 99-135 ) did splendid serv 
ice to his sovereign by defeating and taking prisoner David II 
king of Scotland at the battle of Neville s Cross (1346) 

To him succeeded another Henry Percy (132 -1368) a feudal 
baron like his predecessors who fought at Crecy during his 
fathers lifetime and whose brother Thomas Percy 
was bishop of Norwich from 1356 to 1369 Henry Percy ist 
earl of Northumberland father of the famous Hotspur Sir Henry 
Percy (gv) was killed at Bramham Moor m 140S while in 
arms against the Ling and his title and estates were forfeited But 
by an act no less gracious than politic Henry V restored them m 
1:414 to this earls giandson Henry (1394-1455) then a prisoner 
with the Scots whose hberation he procured from the duke 
of Albany during the time of James I s captivity From that day 
the loyalty of the family to the house of Lancaster was steadfast 
ind undeviatmg The 2nd earl died fighting for Henry VI at the 
first battle of St Albans m 1455 the 3rd Henry (14 1-1461) 
was slam on the bloody field of Towton the 4th Henry (1446- 
1489) was killed in quelling an insurrection in the time of Henry 
VII So strong was the Lancastrian feeling of the family that 
even Sir Ralph Percy (1425-1464) a brother of the earl who 
fell at Towton though be had actually submitted once to Edward 

IV turned again and when he fell at Hedgley Moor m Apnl 
1464 consoled himself with the thought that he had as he 
phrased it saved the bird in his bosom 

No wonder then that m Edward IV s days the title and 
estates of the family were for a time taken away and given to 
John NeviUe Lord Montagu brother of Warwick the king maker 
But the north of England was so accustomed to the rule of the 
Percys that m a few years Edward saw the necessity of restoring 
them and did so even at the cost of alienating still further the 
powerful family of the Nevilles^ who were then already on the 
point of rebellion 

A crisis occurred m the fortunes of the family in the reign of 
Henry VIII on the death of Henry the 6th earl (c 1502-1537) 
irho^e brothers Sir Thonmsiand Sir Ingelram Percy much against 


his will had taken part in the great insurrection called the Pil 
grimage of Grace The title was forfeited on his death and was 
granted by Edward VI to the ambitious John Dudley earl of 
Warwick who was attainted m the succeeding reign 

It was restored under Queen Mary to Thomas Percy (1528- 
1572) a nephew of the 6th earl who was one of the three earls 
who took the lead m the celebrated rising of 1572 and was be 
headed at York His brother Henry (c 153 -1585) who sue 
ceeded him was no less unhappy Involved in Throgmorton s 
conspiracy he was committed to the Tower of London and was 
found shot in bed there His son Henry (1567-1632) the next 
earl suffered hke his two predecessors for his Catholicism The 
Crown lawyers sou ht in vain to implicate him m the Gunpowder 
Plot but he was imprisoned for fifteen years m the Tower and 
compelled to pay a fine of £30 000 Algernon (160 -1668) the 
son who next succeeded was a parliamentary general m the Cml 
War The male line of this illustrious family became extinct at 
least in the direct hne in 1670 about five hundred years after 
the marriage of Agnes de Perci with Joscelme of Louvain 

The last earl s daughter Elizabeth a great heiress was mother 
by Charles Seymour 6th duke of Somerset of Algernon 7th duke 
who was summoned (m error) as Lord Percy m 1 7 2 and created 
earl of Northumberland m I/49 On the duke s death in 1750 his 
earldom of Northumberland passed under a special remainder 
with the mam inheritance of the Percys to Sir Hugh Smithson 
bart (1715-1786) who had married his daughter and eventual 
heiress in I/40 and was created duke of Northumberland and 
Earl Percy in I/66 From this marriage descends the present 
ducal house which bears the name of Percy m lieu of Smithson 

See E B De Fonblanque Annals of the House of Percy (1887) 
and G Brenan History of the House of Percy (edited by W A 
Lindsay 1902) both somewhat adulatory and needing critical revision 
Tate History of Alnwick (1866) Hartshornes paper on the Percys 
and their Castles in the Newcastle volume of the Archaeological 
Institute (1852) E A Freeman The Percy Castles (1875) m 
English Towns and Districts G T Clark Medieval Military Archt 
tectwre (1884) G E C(okayne) Complete Peerage (1895) vol vi 
Bishop Percy Northumberland Household Book See also the article 
Northumberland Earls and Dukes of 

PERCY, SIR HENRY, called Hotspur (1364-1403) eldest 
son of Henry ist earl of Northumberland was born on March 0 
1364 He saw active service when he was fourteen at the 
siege of Berwick His zeal in border warfare won the name 
of Hotspur for him from his opponents In 1386 he was sent to 
Calais and raided French territory but was shortly afterwards 
recalled to defend England against a naval attack by France In 
popular story and ballad he is known as one of the heroes of 
Otterburn or Chevy Chase In the summer of 1388 the Scots 
invaded England by way of Carlisle sending a small body under 
the earls of Douglas Mar and Moray to invade Northumberland 
The earl of Northumberland remained at Alnwick but sent his 
sons Sir Henry and Sir Ralph against the enemy In hand to 
hand fighting before the walls of Newcastle Douglas is said to 
have won Sir Henry s pennon which he swore to fix upon the 
walls of Dalkeith The Scots then retreated to Otterburn where 
Percy who was bent on recovering his pennon attacked them 
on a fine August evening m 1388 Douglas was slam in the battle 
though not as is stated by Walsingham by Percy s hand Henry 
Percy was captured by Sir John Montgomery and his brother 
Ralph by Sir John Maxwell Hotspur was released on the pay 
ment of a heavy ransom to which Richard II contributed £3 000, 
and m the autumn his term as warden of Carlisle and the West 
March was extended to five years In 1399 together with his 
father he joined Henry of Lancaster Henry IV gave the charge 
of the West March to Northumberland while Henry Percy re 
ceived the castles of Bamburgh Roxburgh and Berwick and 
the wardenship of the East March with a salary of £3 000 in 
I peace time and £12 000 m war Dunng the first year of Henry s 
reign Hotspur was appointed justiciar of North Wales and con 
stable of the castles of Chester Fhnt Conway Denbigh and 
Carnarvon Henry also gave him a grant of the island of Anglesey 
with the castle of Beaumans William and Rees ap Tudor cap- 
tured Conway Castle on Apnl i 1401 and Peicy m cc^pany 
with the prince of Wales set out recover the place Ferqr pro 
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■\idiiig the funds In Ma> he reported to the the patihcation 
of Merioneth and Carnarvon and before the end of the month 
Con^a> was surrendered to him His demands tor arrears of pay 
were however refused and he had the same difficulty in obtain 
m money for his northern charge that he had experienced m 
Wales Anglesey was taken from him and he was deprived of 
Roxburgh Castle in favour of his rival the earl of Westmorland 
The Scots again invaded England m the autumn of 140 headed 
by the earl of Douglas and Murdoch Stewart son of the duke 
ot Albany but were heavily defeated b> Northumberland and 
Hotspur at Humbledon or Homiidon Hill on Sept 14 Disputes 
with the kin^, arose over the disposal of the Scottish pnsoners 
Percy insisting on his right to hold Douglas as his personal 
prisoner and he was summoned to court to explain It is related 
that when he arrived Henry asked for Dou^^las and Hotspur de 
manded in return that his brother in law Edmund Mortimer 
hould be allowed to ransom himself from Owen Glendower with 
whom he was a prisoner High words followed m the course of 
which Henry called Percy a traitor struck him on the face and 
drew his sword on him Percy is said to have answered this de 
hance with the words Not here but on the field This was 
late in 140 and in 140^ Hotspur issued a proclamation in 
Cheshire stating that Richard II was ahve and summoning the 
inhabitants to his standard He was joined by Douglas Glen 
doAer and Thomas Earl of Worcester who together proclaimed 
the young earl of March kin<=" When he arnved at the Castle 
Foregate Shrewsbury early July i and demanded provisions 
he found the king s forces had arrived before him He retired 
in the direction of Mdiitchurch and awaited the enemy about 3- 
m from Shrewsbury After a long parley the Scottish earl of 
March fighting on the royal side forced on the battle in the 
afternoon the royal right being commanded by the prince of 
Wales Hotspur was killed the earls of Douglas and Worcester 
Sir Richard Venables of Kinder ton and Sir Richard Vernon were 
captured and the rebel army dispersed Worcester Venables and 
Vernon were executed the next day Percy s body was buried at 
Whitchurch but was disinterred two days later to be exhibited 
m Shrewsbury The head was cut off and fixed on one of the 
gates of York 

^ee Northumberland Earls and Dukes of and Percy (Family) 
\Iso Ch'iomque de la tratson et mart de Richard II ed B Williams 
(En Hit Soc 1846) J Creton Histotre du roy Richard II ed 
John Webb m Archaeologta (xx 1824) and Adam of Usks j 
Chrontcon 1377-1404 ed E M Thompson (1876) the authorities 
are cited m detail m J H Wyhe s England under Henry IV (1S84-9S) 
and Sir J H Ramsays Lancaster and York (Oxford 1S92) Holm 
sheds Chronicle was the chief source of Shakespeare s account of 
Hotspui m Henry TV 

PERCY, THOMAS (1729-1811) bishop of Dromore editor 
of the Percy Rehques was born at Bridgnorth on April 13 1729 
He studied at Christ Church Oxford and m I/53 became vicar of 
Easton Maudit Northamptonshire and in 1756 rector of Wilby 
in the same county benefices which he retained until 1782 At 
Easton Maudit most of the literary work for which he is now 
remembered — ^including the Rehques — was completed When his 
name became famous he was made domestic chaplain to the duke 
and duchess of Northumberland and was tempted into the belief 
that he belonged to the illustrious house of Percy Through his 
patrons influence he became dean of Carlisle m 1778 and bishop 
of Dromore in Ireland in I/8 He died on Sept 30 18 ii He 
and his wife (Anne Gutteridge) lie buried in the transept which 
Percy added to Dromore Cathedral The Rehques of Ancient 
English Poetry (1765) was based on an old manuscript collection 
of poetry rescued by Percy m Humphrey Pitt s house at Shifnal 
Shropshire from the hands of the housemaid who was about to 
light the fire with it The manuscript was edited in incomplete 
form by J W Hales and F J Fumivall m 1867-1868 His influ 
ence on Scott and the Romantics was very great 

Percy s other works include editions of the poems of the Earl of 
Surrey (1763) and of the Household Book of the duke of Northumber 
land m 1314 a translation of Mallets Northern AnUqmties (1770) 
See his Life by^Miss Gaussen (190$) See A C C Gaussen Percy 
Prelaw and Poet (1908) The Aehams has been edited by various 
hands notably by H B Wheatfiy (1S76) 
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PERDICCAS, the name of three kings of Macedonia who 
reigned respective!} c /OO b c c 434-4 lo b c and 364-059 ^ ^ 
and of one of Alexander the Great s generals son of Orontes a 
de Cendant of the independent pnnees of the province of Orestis 
\t Alexander s death Perdiccas was probably acting chiliarch 
(vizier) and supported the claim of the unborn child of Roxana 
to the throne Meleagers revolt forced a compromise under 
which Philip Arrhidaeus and the unborn child (if a son) were to 
be joint kings with Craterus as regent for Arrhidaeus and per 
haps Perdiccas for the infant who was duly born a son (Alex 
ander IV ) The Lamian war called Craterus to Europe and left 
Perdiccas m control it was he who divided up the satrapies In 
the ensuing confusion Perdiccas mav be classed among those who 
wished to keep the Empire a unity though personal friendship 
and circumstances first grouped him with Ptolemy a convinced 
separatist a<^amst Antipaler and Antigonus Perdiccas had to 
abandon Alexander s Arabian schemes but set himself to com 
plete the conquest of Asia Minor When Antigonus refused to 
help he invaded Cappadocia m ^ established his most reliable 
subordinate Eumenes there and made progress m Pisidia and 
Armenia Then he called Antigonus to account Antigonus fled to 
Antipater and Craterus and convinced them that Perdiccas was 
aiming at the throne Ptolemy jomed them Perdiccas marched 
to meet the allies failed to force the Nile at Pelusmm and his 
soldiers mutinied and murdered him {See Macedonian Em 
EIRE ) (E R B ) 

PEREDA, JOSE MARIA DE (1S33-1906) Spanish nov 
ehst was born at Polanco near Santander and began his literary 
career by contnbuting articles to a local journal La Ahe^a mon 
tanesa m 1858 In 1864-71 appeared his powerful realistic 
sketches of local life and manners undei the title of Escenas mon 
tanesas and a second series was published under the title of Ttpos 
y paisa jes (1871) These were followed by Bocetos al temple 
(18/6) Ttpos trashumantes (1877) and El Buey suelto (1B77) 
which was mtended as a reply to the thesis of Balzac s work Les 
Petites mishres de la xte con^ugale More and more pessimistic as 
to the pohtical future of his country Pereda took occasion in Don 
Gon alo Gon alez de la Gonzalera (1879) to ridicule the revolu 
tion as he had seen it at work and to pour scorn upon the nou 
oeaux rtches who exploited liberalism for their personal ends Two 
novels b} his friend Perez Galdos Dona Perfecta and Gloria drew 
from Pereda a reply De Tal palo tal asttlla (1880) m which he 
endeavours to show that tolerance m religious matters is disastrous 
alike to nations and to mdividuals The Esbo os y rasgunos 
(1881) is of lighter material and is less attractive than El Sabor 
de la Tterruca (188 ) a striking piece of landscape which won 
immediate appreciation In Pedro Sanchez (1883) Pereda leaves 
his native province to portray the disillusion of a sincere enthu 
siast who has plunged into the pohtical hfe of the capital 
Pereda s masterpiece is Sottle a (1884) a vigorous rendering of 
marine life by an artist who perceives and admires the daily 
heroisms of his fisher folk It has often been alleged against 
the author that he confines himself to provincial hfe to lowly 
personages and to unrefined subjects and no doubt an anxiety to 
clear himself from this absurd reproach led him to attempt a 
description of society at the capital in La Montalvez (1888) 
which IS certainly the least interesting of his performances In 
La Puchera (1889) he returned to the marine subjects which he 
knew and loved best Agam in Penas arrtba (1895) his love of 
country life is manifested in the masterly contrast between the 
healthy labour of the fields and the squalid life of cities 

Pereda belongs to the native realistic school of Spam which 
founded by the unknown author of Lazanllo de formes was 
continued by Mateo Aleman Cervantes Quevedo Castillo 
Solorzano and many others With the single exception of Cer 
vantes however the picaresque writers are almost entirely want 
mg m the spirit of generous sympathy and tenderness which con 
sUtutes a great part of Pereda s charm His realism is purely 
Spanish as remote from Zolas moroseness as from the graceful 
sentimentahty of Pierre Loti Few 19th Century writers pos 
sessed the vmle temperament of Pereda and with the single 
exception of Tolstoy none kept a moral end%more steadily in 
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View This didactic tendency unquestionably injures his effects 
Moreover his grim satire occasionally degenerates into somewhat 
truculent caricature and the excessive use of dialect and techm 
cal terms which caused him to supply SoUle a with a brief 
vocabulary is a grave artistic blemish But he saw knew under 
stood character he created not only types but living personages 
such as Andres Cleto and Muergo in Sotile a Pedro Juan and 
Pilara in La Puchera and he personified the tumult and calm 
of the sea with more power than Victor Hu o displayed in 
Les Ti availleurs de la mer His descriptive powers were of the 
highest order and his style pure of all affectations and embellish 
ments is of singular force and suppleness With all his limita 
tions he was as original a genius as Spam produced during the 
19th century (JFK) 

PERE DAVID’S DEER, an aberrant mu'^e like deer {qv) 
the first evidence of whose existence was m de known in Europe 
by the Abbe (then Pere) David 
who m 1865 obtained the si in 
of a specimen from the herd in 
the imperial park at Pekin The 
front prong of the mam fork of 
each of the large antlers which 
lack brow tines curves forwa d 
and divides at least once while 
the hind prong is of great leng% 
undivided and directed back 
wards m a manner found m no 
other deer The tail reaches the 
hocks and is donkey like m form 
The head is long and narrow 
With a prominent ridge for the PtRE david s deer the mi lou of 
support of the antlers moderate china true home unknown 
sized ears and a narrow and pointed muzzle A gland and tuft 
are present on the skm of the outer side of the upper part of 
the hind cannon bone but there is no gland on the inner side 
of the hock Although new born fawns are spotted the adults 
are uniformly coloured the general tint of the coat at all seasons 
being reddish tawny with a tendency to grey The antleis are 
shed and replaced twice a year a unique feature The true home 
of this deer has never been ascertained all now hving being kept 
in confinement 

PEREGRINE FALCON see Falcon 
PEREGRINUS PROTEUS ( nd cent ad) Cynic philos 
opher of Panum Mysia At an early age he was suspected of 
parricide and was obliged to leave his native place During his 
wanderings he reached Palestine where he became the virtual 
head of the Christian community His fanatical zeal and craving 
for notoriety led to his imprisonment but the governor of Syria 
freed him He resumed his wandering hfe at first assisted by the 
Christians but having been detected profaning the rites of the 
Church he was excommunicated Dunng a visit to Egypt he made 
the acquaintance of the famous Cyme Agathobuius and joined 
the sect Meeting with httle encouragement he journeyed to 
Rome whence he was exiled for insulting the emperor Anto 
nmus Pius Crossing to Greece he finally took up his abode at 
Athens Here he obtained many pupils including Aulus Gelhus 
But having given offence by his attacks on Herodes Atticus and 
finding his popularity diminishing he announced his intention of 
immolating himself on a funeral pyre at the celebration of the 
Olympian games m 165 and actually earned it out Lucian who 
was present has given a full description of the event 

n 

C M Wielands Geheme Geschekte des Fhtlosophen Fereinnus 
FroteUs (Eng trans 1796) this is an attempt to rehabilitate his char 
acter See also Lucian De matte Feregnm Aulus GeUius xn II 
Ammmnus Marcehmus xxuc Philostratus VU Soph n I 33 
J Bernays* Luemn and dte Eymher (187^) E Zrfler Alexander 
ilnci Peregrmus m his Vortrtie and Abhandlungen u (1S77) 
tJberweg Gfmdfi^s^ der Gesck der Fhlmopke Bd I (19^6) 

PEREIRB (fmm% GIACOBBO RODRIGUEZ (17^5- 

rySb) of fte of mute language^ t 7 as hm at 

atL 31715 H# feBiui ipth a 
^ fpm md dfevoied 
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to discovering a method of imparting speech to deaf mutes He 
devised a sign alphabet for the use of one hand Pereire was 
made a member of the Royal Society of London in 1759 He 
died at Pans on Sept 15 1780 
PEREKOP, a village of the Crimean A S S R on the isth 
mus which connects the Crimea with the Continent It was for 
merly a salt trading town but declined rapidly after the opening 
of the Kharkov to Sevastopol railway It was re graded as a 
village in 1925 In ancient times the isthmus was crossed by a 
ditch which gave the name of Taphros to a Greek settlement 
This line of defence having fallen into decay a fort was erected 
and a new ditch and dike constructed in the iSth century by the 
Tatar khan of the Crimea Mengli Ghirai and by his son and 
successor Sahib Ghirai The fort known as Kapu or Or Kapu 
became the nucleus of the town In the middle ages Perekop 
was known as Tuzia In 1706 it was captured by the Russians 
and again in 1738 under Lascy (Lacy) who blew up the fort 
and destroyed a great part of the dike In 1754 the fort was 
rebuilt by Krim Ghirai but the Greek and Armenian inhabitants 
of Perekop formed a new settlem nt at Armyanskiy Bazar (Ar 
meman Market) 3 m south Captured in I/71 the town passed 
into Russian possession with the rest of the Crimea in 1 780 
PERENNIALS, the name given to those plants whose natu 
ral term of hfe or hfe cycle continues for more than two growing 
periods or years in contradistinction to annuals (qv) which exist 
for a single growing period and biennials (g ) whose life term 
embraces only two growing periods Perennials may be woody 
(e g trees and shrubs) or herbaceous (e g ins) 
PEREYASLAVL, a town of the Ukrainian S S R in 50 
4 N 31 30 E at the confluence of the Trubezh and the Alta 
which reach the Dmeper 5 m lower down at the towns port 
the village of Andrushi Pop (19 6) 14975 Though founded 
m 993 by Vladimir the Great of Moscow in memory of his sue 
cess over the Turkish Pechenegs Pereyaslavl has now few re 
mams of antiquity From 1054 Pereyaslavl was the chief town 
of a separate principality As a southern outpost it often figures 
in the iith 12th and 13th centuries and was plundered by the 
Mongols in I o9 Hter times it was a centre of the Cossack 
movement and in 16 8 the neighbourhood was the scene of the 
extermination of the Polish forces known as Tara s Night By 
the Treaty of Pereyaslavl m 1654 the Cossack chieftain Bogdan 
Chmielmcki acknowledged the supremacy of Tsar Alexis of Rus 
sia The town is the centre of an agricultural district and has a 
flour milling industry but no railway 
PEREZ, ANTONIO (c 1540-1611) for some years the 
favourite minister of Philip II of Spam and afterwards the object 
of his unrelenting hostihty was the natural son of Gonzalo Perez 
secretary both to Charles V and to Phihp II Legitimated by 
an imperial diploma issued (1542) at Valladolid Perez became 
secretary of State m 1567 protonotary of Sicily and at the death 
of Ruy Gomez de Silva pnnee of Eboli m 1573 head of the 
despacho universal or private bureau from which Philip gov 
erned by correspondence the affairs of his dominions Juan de 
Escovedo another of the kings secretaries attached after 1574 
to Don John of Austria to check the latter s ambitious schemes 
was sent by John to Rome to obtain the pope s consent to his 
plan for making himself master of England by marrying Mary 
Queen of Scots Perez was shown the pope s letter by his nuncio 
m Spam he informed Philip who authorized him to arrange for 
the murder of Escovedo After several unsuccessful attempts to 
poison Escovedo Perez had him assassinated in a street of Madrid 
on March 31 1578 A prosecution was set on foot by the repte 
smtatives of the murdered man Philip appeared at first willing 
to protect his accomplice ultimately he was the secret instigator 
of those who sought his rum Pdrez was arrested on July 28 iS 79 
The process dragged on until 1589 when on the cve of Being 
condemned Perez escaped to Aragon An Aragonese by bmtb 
by the ancient fueros of fihat kingdom he could claim a pubhc 
trial and so bring into requisition documentary evidence of the 
1;^ I complicity m the deed ^ < 

To avoid Phijiip ordered to I70 trwfered froii pie 

avil pnson m Saragossa the Inqumtw^ OO ^ PwiKO 
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of heresy arising from certain blasphemous expres ions used by 
Perez A popular tumult brole out Perez escaped across the 
PjTenees and dragon "^as punished by losing its ancient fueros 
altogether after a crushing defeat from Philips armies 

Perez -well receded at Pau by Catherine de Bourbon passed 
on to the court of Henry IV of France and both there and m 
England his talents and diplomatic experience as *^ell as his 
■well grounded enmit> to Phihp secured him at first much popu 
Iant> In England he became intimate with Francis Bacon and 
was also much in the society of the earl of Essex A.fter the 
Peace of \ er\nns ( 1598) he lost all political importance his efiorts 
to obtain pardon from Philip III proved vain and he died m 
poverty and obscurity in Pans on Nov 3 1611 

See A Perez Pedazos de Ezstorm (c 1^94) Relactones (Paris 
1598) Carlas- (Bib de Autores Esp xiu) F Mignet Ant onto Perez 
et Philippe II (Pans 1845) J A Froude An Unsolved Historical 
Mystery m The History of the Spanish Armada (London 1892) 

M Hume EspanoUs e zngteses (1903) J Fitzmaunce Kelly Antomo 
Pere (Oxford 1922) 

PEREZ DE AYALA, RAM6N (i88i- ) Spanisli 

novelist and poet was born at Ovnedo Begmning with a volume 
of verse La Pa del Sender 0 (1904) he first attracted notice as 
a no\ ehst by La Fata de la Raposa (1912) Luna de Mtel and its 
sequel Urbano y Stmona (1922) and the short stones El Omhkgo 
del Mundo (19 S) consolidated his literary reputation He was 
ambassador to Great Britain from April 1931 to April 1935 
PEREZ DE HITA, GINES (1544^-1619) Spanish novel 
1st and poet served in the campaign of 1569-71 against the 
Moriscos He relates his experiences in the second part of the 
Guerras a odes de Granada (1595-1604^) which purports to be 
a chronicle based on an Arab original It is in reality a histori 
cal novel The events which led to the downfall of (Iranada are 
related with uncommon brilhancy and the sympathetic transcnp 
tion of hfe at the Emir s court undoubtedly influenced the His ; 
pane Mauresque novels of Mile de Scudery and others | 

PEREZ GALDOS, BENITO (1845-1920) Spamsh novehst I 
was at first engaged m pohtical journahsm but the reception given | 
to his early novels La Fontana de ora (1870) and El Audaz 
(1871) encouraged him to adopt novel writing as a profession 
He had already determined upon the scheme of his Episodios 
nactonales a series which might compare with the Comedie 
humatne Old charters old letters old newspapers were collected 
by him with the minuteness of a German archivist no novehst 
was ever more thoroughly equipped as regards the details of his 
penod Trafalgar, the first volume of the Eptsodtos nactonales 
appeared in 1873 and long before the first senes ended in 1879 
Perez Galdos took rank among the foremost novehsts of his time 
A monument of industry and exact knowledge of reahsm and 
romantic conception the Eptsodtos nactonales were earned on into 
a fifth senes raising the total of volumes to forty six Parallel with 
his immense achievement m historical fiction Perez Galdos pub 
hshed a collection of romances deahng with contemporary hfe 
its social problems and rehgious difficulties Of these the best 
known and perhaps the best are Dona Perfecta (1876) Glorta 
(1877) La Famtha de Ledn Rock (1878) Martanela (1878) 
Fortunata y Jaemta (1887) and Angel Guerra (1891) Nor does 
this exhaust his prodigious activity Besides adaptmg several of 
his novels for stage purposes he wrote onginal dramas such as 
La Loca de la Casa (1893) San Qmntm (1894) Electra (1900) 
and Marmcha (1903) but his diffuse exuberant gemus was 
scarcely accommodated to the convention of theatrical form 

PERFUMES, substances generally of complex composition 
which by reason of their fragrance gratify the sense of smell The 
history of perfumes is closely associated with that of cosmetics 
iqv) and many of the earliest forms were made by digestmg 
odorous vegetable substances with sesame almbnd or ohve oil 
The principle underlying this process is stiE made use of althou^ 
in an improved form and witt be referred to later under Macera 
Uon 

Hattiral Petftiittes---These are the product of plant metabol 
ism a:^ their highest form is found in scent of fredi flowers 
This fragrance is due to the cjpcwrence m the of mmute 
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traces of essential oil which in rose and lavendar is in the free 
state whereas in jasmin and tuberose it is in the form of a 
giucoside Under favourable conditions this complex substance 
IS progressively decomposed in the presence of an enzyme or 
ferment with the formation of a volatile oil The occurrence of 
natural perfume is however by no means confined to the inflo 
rescence but frequently exists in other parts of the vegetable 
organism Briefly it is round in the 

flouers of cassia carnation clove hyacinth heliotrope mimosa 
jasmin jonquille orange blossom rose reseda violet and 
ylang ylang 

fioijvers and leaves of lavender rosemary peppermint and violet 

leaves and stems of ^-eramum emnamon and patchouli 

barks of emnamon and cassia 

jooods of cedar hnaloe and santal 

roots of angelica sassafras and vetivert 

rhi omes of calamus ginger and orns 

fruits of bergamot lemon hme and orange 

seeds of bitter almonds anise and nutmeg 

gums or oleo resinous exudations from m> rrh peru bal am storax 
and tolu 

As mentioned above the odoriferous constituents of the plant 
generally occur as a volatile oil which after separation as de 
scribed below is a highly aromatic mobile liquid This usually 
contams several individual bodies differing chemically and to 
one or more of these the typical odour of the oil is due Chemistry 
has been able in many cases to estabhsh definitely these pnnci 
pal constituents as for mstance the odour of almond oil is 
attributed prmcipally to hen aldehyde of clove oil to eugenol and 
of lemon oil to cttral Where the oil is of complex composition 
the typical odour is beheved to be due to several perfectly blended 
constituents For instance in rose otto the higher ahphattc aide 
hydes m minute traces together with the esters of the alcohols 
geramol and cttronellol undoubtedly determine the distinctive 
rose fragrance The separation of these natural odoriferous ma 
tcrials from the plant is no easy matter since a process that is 
suitable for one is of no use for another because the dehcate 
perfume substance may be destroyed or decomposed or further 
more may be incompletely extracted It will be best to describe 
briefly each process of the plant material under treatment 

— ^This is effected by either boilmg the vegetable 
orgamsm with water in a closed apparatus when the source of 
heat may be an open fire or a steam heated coil or jacket in the 
bottom or by blowing hve steam through the material In each 
case the still is connected at the top with a condenser through 
which the steam passes carrymg with it in suspension the fine 
particles of essential oil the condensed steam and oil emerging 
from the lower orifice On standing aside the oil floats to the top 
and IS separated Distillation with an open fire is the oldest 
process and in places far distant from modern factories this is 
resorted to by the peasants It is however not free from dan 
ger for if the water in the apparatus gets low the material is burnt 
then the odour of the resulting oil is impaired In some parts of 
Bulgaria this method is used for preparmg rose otto and in some 
parts of India for distilling palmerosa oil When steam is used 
for distillation a separate boiler is erected near by and the question 
of damaging the oil by burning is therefore eliminated Generally 
the raw material does not touch the bottom of the apparatus but 
IS supported upon a false bottom or perforated sheet of metal and 
sometimes placed in an open wire basket suspended inside In 
some cases the water used for distillation dissolves part of the 
oil or its constituents It is sold separately as for mstance rose 
water or orange flower water Modern apparatus as used m 
Europe and America is often required to take one ton of material 
such as lavender or peppermint the capacity of the still being 
about I 200 gallons This process is applicable to the majority of 
the vegetable organisms mentioned above the principal exceptions 
being some of the flowers and most of the fruits 
Ixpression — ^The general name of the processes used to ex 
tract the essential oil occurring m the peels of bergamot lonon 
hme and orange fruit? The sponge pocess is ti?ed mandy for 
Imom and oranges cultivated m Sicily and the Calabr^n belt 
Girls cut the fruits either transversely or lon^tudinahy and 
remow the pulp "Pie peel s then steeped in water to make the 
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cells more turgid Men then press this drained peel on sponges 
which absorb the oil The sponges are squeezed and the oil runs 
out into a shallow earthenware bowl placed m front of each opera 
tor As each bowl is filled it is emptied into jars and allowed to 
stand until any juice has separated at the bottom Subsequently 
it IS filtered and packed m copper cans for export The EcueHe 
method consists of rolling the whole fruits about m hollow vessels 
covered with spikes inside The oil cells are broken and the liquid 
flows into a receptacle m the handle It is then clarified as above 
MacJmtes are now largely used to extract the oil from bergamots 
and lemons In some cases the peel is broken and the oil collected 
while in others the whole fruit is subjected to pressure when the 
oil and juice run out together The oil is separated m a machine 
something like a milk separator and comes out at the top (cream 
orifice) Limes are sometimes pressed by the sponge process but 
the greater part of the oil is a by product in the preparation of 
hme juice 

Extraction -—The general name given to the processes used 
for extracting the essence from those flowers to which distillation 
would not be suitable because (i) the high temperature of steam 
would damage some of the unstable aromatic constituents and ( ) ' 
the yield would be inadequate Enjieurage has been employed 
m the south of France for many years and until comparatively 
recently was the process used for extracting all flowers To day 
it is used mainly for jasmm and tuberose and depends upon the 
absorption of perfume by fats Wooden frames called chassis 
each support a glass plate on both sides of which is painted a 
specially prepared and purified mixture of beef and pork fats The 
petals are spread lightly on the layers of grease and the chassis 
piled one upon the other These are left for some hours until the 
grease has absorbed ail the perfume Fresh flowers replace the 
exhausted ones and the process is repeated until the fats are fully 
charged with perfume These fats are known as pomades Macer 
ation differs fiom enfleurage m that the flowers are immersed m 
hot fats or oils at about 65 C The heat ruptures the cells and the 
perfume is absorbed by the fat Roses and all other flowers ex 
ceptmg jasmin and tuberose are treated this way VolaHle sol 
vents are now largely used for extracting the essence from all 
flowers and many leaves and mosses The vegetable organism is 
placed in a senes of hermetically sealed cylinders and petroleum 
ether of great purity is allowed to run through them slowly The 
hst container is connected with a vacuum still and the solvent is 
distilled off and returned to the tank for use again The peifume 
remains behind in the retort and is called a concrete It contains 
the highly odorous essence together with natural and insoluble 
plant waxes The concretes are shaken with strong and pure alco 
hoi for 4 hours m machines called batteuse The perfume and 
some wax is dissolved and the insoluble waxes filtered out The 
alcoholic extract is then placed m a freezing mixture when the 
soluble waxes are separated The solution of the pure flower 
essence is distilled %n vacuo which removes the alcohol and leaves 
behind the so called absolute flower otl This is the most ex 
pensive type of perfumery raw matenal and m the case of jasmm 
IS worth from £3 to £6 an ounce according to the flower crop 
The quantity of this flower used per annum for oil or other of 
these processes has for many years exceeded i 300 tons while in 
the case of orange blossom it is even 2 000 tons 

Ammal Perfeimes — ^These are of great importance m pre 
paring finished perfumes and impart to them life and diffusive 
ness The principal animal perfume is musk This is a dried se 
cretion from the preputial follicles of the male musk deer which 
inhabits the mountainous districts of the Atlas and Himalayan 
ranges The most important commercial variety is known as 
Tonqmn musk coming from Tibet and the plains of Kokonor 
where the ammal is found at altitudes of about 8 000 feet The 
Chinese hunters capture the deer by various means and after kill 
mg It remove the gland completely This is dried to develop the 
odour when it is known as a musk pod After treatment and fre 
quent adulteration with blood earth shot and hide the pods find 
ireir way to Tatsienlu in the province of Szechven This is the 
prmcipal catitre for the trade and pods are then sent to dealers 
m Shiaglmi whence they are exported A quantity of musk is 


retained by the Chinese for medicinal purposes Amber grts is a 
calculus formed m the intestines of the sperm whale It is some 
times found there when the animal is killed but at others is picked 
up in the sea after being expelled The calculus is the product 
of an intestinal disease caused probably by the insufficient diges 
tion of cuttlefish a food much appreciated by the sperm whale 
To find a large piece of ambergris is a rare stroke of luck for 
sailors and one of the largest pieces ever found was stated to 
weigh 248 lb and was valued at £13 200 Ctvet is a soft fatty sub 
stance of foetid odour imported principally from Abyssinia and 
packed in horns It is a glandular secretion of both male and 
female civet cats Castor is another perfume of animal on m 
being the dried preputial follicles and their secretion from the 
Canadian and Russian beaver 

Balsams Gums and Oleo r esms —These are very important 
raw materials for perfumes because they generally have a soft and 
tenacious odour Commercial samples consist of the natural 
exudation from the plant together with extraneous matter which 
is present owing to the crude methods of collection in different 
parts of the world The valuable portion of the material contains 
a small percentage of highly odorous essential oil and a large 
proportion of soluble resin The extraneous matter is eliminated 
by treating the crude substance with alcohol or other solvent 
filtering out the insoluble matter and concentrating the filtrate by 
suitable methods Some of the more important substances coming 
under this head are as follows — Ben otn is obtained from trees 
native to Siam Sumatra and Java Incisions are made in the 
trunk and when the bark is removed the resin flows out as a milky 
sap and dries m the sun Labdaniim is a secretion from the leaves 
of several species of a genus of the rock rose family The modern 
method is to collect the leaves and extract them as described 
above by means of volatile solvents St or ax is a balsam obtained 
from trees occurring m vast forests in the south west of Asia 
Minor It IS collected by the Yaruks who beat the outer bark of 
the tree in midsummer and this causes the balsam to exude into 
the inner bark The outer bark is then removed and the inner 
bark stripped off with knives It is boiled with water when the 
balsam separates and floats to the top 

Synthetics and Isolates are substances of standard quality 
prepared by chemical means An isolate exists m a natural prod 
uct and is separated from it in a nearly pure state Examples of 
this are geramol an alcohol from palmerosa oil carvone a 
ketone from caraway oil eugenol a phenol from clove oil safrol 
a phenolic ether from camphor oil A synthetic is built up from 
other substances but this does not mean that it cannot exist in 
nature There are many instances where a perfumery material 
occurs as one of the constituents of an essential oil but it would 
never pay to separate it because it can be synthesised chemically 
much cheaper Examples are phenyl ethyl alcohol occurring in 
rose otto but synthesised from phenyl acetic esters benzyl 
acetate occurring in jasmin oil but synthesised from benzyl 
alcohol linalyl acetate occurring m lavender and bergamot oils 
but synthesised from acetic anhydride and Imalol Many syn 
thetics however do not so far as is known exist m nature but 
are the result of chemical research Examples are lonone having 
I the odour of violets and synthesised from citrai and acetone 
hydroxy citronellal having the odour of lilies and lilac and syn 
thesised by hydrating citronellal phenyl acetic aldehyde having 
the odour of hyacinths and synthesised from cinnamic acid musk 
ketone having an odour recalling that of ammal musk and syn 
thesised by nitrating butyl meta xylene d cresyl phenylacetate 
having an odour resembling that of narcissus and synthesised 
from coal tar liquors Other important synthetic aromatic chemi 
cals are amyl sahcylate — (odour of clover) anisic aldehyde — 
(odour of may blossom) benzyhdene acetone — (odour of sweet 
pea) beta naphthol ethers — (odour of orange blossom) cou 
mann — (odour of tonka beans) iso eugenol — (odour of carna 
tion) hehotropin— (odour of hehotrope) ethyl protocatechuic 
aldehyde — (odour of vanilla) gamma undecalactone — (odour of 
peaches) methyl phenyl acetate — (odour of gardenia) terpmeol 
— (odour of Mac) ® ^ 

Artificial Flower — ^Thepe are vety widely u^d ih die 
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perfumery industry not only as a basis for finished perfumes but i 
more partituiarl> for scenting cosmetics The misconception 
i^hich exists concerning the crudene s of odour of the e oils is 
altogether unfounded especially ’^hen they have been prepared 
b> an expert It is quite true to say that no perfume offered to 
the public IS entirely made from natural flower extracts It is 
the absolutes skill uiiy blended with the synthetics balsams and 
animal extracts that impart the delicious softness of odour so 
much appreciated The question of price generally decides ho^ 
much of the natural substance shall enter the artificial compound 
For instance a good jasmin oil made without any absolute would 
cost about two shiliin s an ounce If about /o of real Jasmin 
were added (and this proportion is necessary for the best oils) 
then the price would be doubled In many cases the perfume ot i 
flowers has been analysed not completely because so far the 
reactionb are not known for detecting many of the mere traces 
of aromatics present m a flower When a flower perfume has been 
anal>sed by present methods however it is a relatively simple 
matter to prepare an imitation from the known constituents but 
there is always something lacking in the artificial odour In 
order to compensate for this missing link a small quantity of 
the natural extract is used In those cases where the composition 
of the flower perfume is not known the chemist must employ the 
nearest natural substance havmg an odour akin to that being imi 
tated For instance the composition of the perfume of violets is 
not known so a small percentage of cassia absolute is used to 
give a natural finish to the lonone employed as its base 
Finished Perftimes — These are prepared from the artificial 
flower oils by solution m alcohol of about 8o% strength They 
are toned or blended with balsams gums and oleo resins which 
retard the rate of evaporation and small quantities of extracts of 
animal origin are added to give greater persistence and diffusive 
ness of odour In many cases further quantities of flower extracts 
are added to improve the dehcacy of the perfume and the whole 
IS allowed to stand for several weeks or months m glass lined 
tanks to allow it to mature The tenacity of a scent is of the 
utmost importance and the longer a perfume will remain fra 
grant after application to the handkerchief or garment the more 
popular it becomes This is known as fixation and must be con 
trolled during the whole of the process of manufacture Examples 
of fixators are (i) oils — ^patchouh clary sage santalwood veti 
vert ( ) balsams gums and oleo resins — ^benzoin labdanum 
myrrh oakmoss storax (3) synthetics — benzyl cmnamate ethyl 
phthalate coumarm musk ambrette heho tropin vanilhn Many 
perfumes are so called bouquets of flowery odour yet represent 
mg no particular flower In these cases the typical odour is gen 
erally a combination of synthetics one of which is used m suf 
ficient quantity to create a new perfume note 
Bibliography — W A Poucher Perfumes Cosmetics & Soaps 
(2nd ed 1926) vol 1 a dictionary of raw materials sources pro 
duction and uses vol u a treatise on practical perfumery — ^manu 
facture and formulae E J Parry Cyclopaedia of Perfumery 2 vols 
(1925) Raw materials and analytical data E J Parry The 
Chemistry of the Essential Oils and Artificial Perfumes 2 vols (4th 
ed 1922) J P Burveile The Preparation of Perfumes & Cosmetics 
translated from French by E J Parry (1923) G W S Piesse The 
Art of Perfumery (4th edition 1879) E Rimmel The Book of 
Perfumes (1865) historical J C Sawer Odorographia (vol 1 1892 
vol 11 1894) F A Hampton Flower Scent (1925) Gildemeister 
& Hoffmann The Volatile Oils (3 vols 1922) raw materials and 
analytical data R M Gattefosse Agenda du Chimiste Parfumeur et 
Savonnier (1923) L Cuniasse MimonaZ du Parfumeur (1924) 

E Charabot Les Prmcipes Odorants des VegUaux (1912) F Winter 
Handhuch der Gesamter Parfumene und Kasmetic (1926) H Mann 
Die Moderne Parfumene (1921) (W A Po) 

PERGA (mod Mur tana) an ancient city of Pamphyha situ 
ated about 8 m inland at the junction of a small stream (San 
Su) with the Cestrus It was a centre of native influences as con 
trasted with the Greek which were predominant m Attalia and it 
was a great seat of the worship of Queen Artemis here repre 
sented as a human headed cone and a purely Anatolian nature 
goddess There Paul and Barnabas began their first mission in 
Asia Minor (Acts ix 13) A much frequented route into Phrygia 
and the Maear^er valley began at Perga and Alexander made it 
the starting point of his inv^ion of inner Asia Minor Long 
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the metropolis of Famphylia Secunda it was superseded m Byzan 
tine times by its port 4 ttalia which became a metropolis m 1084 
The extensive rums all lie in the plain south of the Acropolis 
The wails are well preserved but of late Roman or Byzantine 
reconstruction The most notable monument is the theatre out 
side the walls on the SW Modern Murtana is only a large 
village 

PERGAMUM orPERGAMLS (mod Bergama) an ancient city 
of Teuthrama a district in Mysia It is usually named Il€pyaiiov 
by Greek writers but Ptolemy has the form Hepyapos 

Little but mythology is known of the city till the time of 
Xenophon but it had been sinking coins since 4 o b c at 
latest Its importance began under Lysimachus In 8^ b c 
Phiietaerus goxernor of the fortress rebelled and Pergamum 
became the capital of a little principality Phiietaerus contrived 
to keep on good terms with his neighbours on all sides (283-26^ 
Bc) His nephew Eumenes (263- 41) succeeded him increased 
his power and even defeated Antiochus II of Syria near Sardis 
His successor Attalus I ( 41-197) won a battle over the Gauls 
and assumed the title of king Other Greek kings m Asia Minor 
reduced Pergameman power to a \ery low ebb about 22 On 
the other hand the influence of the Romans was beginning to 
make itself felt in the East Attalus prudently connected himself 
with them and shared in their continuous success Pergamum 
thus became the political and cultural capital of a considerable 
territory The splendour of Pergamum was at its height under 
Eumenes II (i97-“i:)9) He continued true to the Romans during 
their wars with Antiochus and Perseus and his kingdom spread 
over the greater part of western Asia Minor including Mysia 
Lydia and a great part of Phrygia loma and Cana He left an 
infant son Attalus (III ) and a brother Attalus II (Phila 
delphus) who ruled 159-138 and was succeeded by his nephew 
Attains III (Phi ometor) The latter died in 133 and bequeathed 
his kingdom to the Romans who erected part of it (excluding 
Great Phrygia which they gave to Mithradates of Pontus) into a 
province under the name of Asia Pergamum continued to rank 
for two centuries as the capital and subsequently with Ephesus 
and Smyrna as one of the three great cities of the province and 
the devotion of its former kings to the Roman cause was con 
tmued by its citizens who erected on the Acropohs a temple to 
Augustus It was the seat of a conventus including the cities 
of the Caicus valley and some of those in the northern part of 
the Hermus valley Under the Roman Empire Pergamum was 
one of the chief seats of the worship of Asclepius the Saviour 
Pergamum was the chief centre of the imperial cult under the 
early empire and in Rev 11 13 is referred to as the place of 
Satan s throne It was also an early seat of Christianity and 
one of the Seven Churches The place re fortified by the Byzan 
tines and still retaining its name as Bergama passed into Muslim 
hands early in the 14th century The lower town was rebuilt 
and in the 17th and i8th centuries became a chief seat of the 
great Dere Bey family of Kara Osman Oglu which did not resign 
it to direct Ottoman control until about 1825 It is stiU an 
administrative and commercial centre of importance Excavations 
m the late 19th century at the south end of the Acropolis led 
to the discovery of the Altar of Zeus erected by Eumenes II m 
180 BC to celebrate his victory over the Gauls In very high 
relief and representing furious action these altar sculptures are 
the finest which survive from the Pergamene school which re 
placed the repose and breadth of earlier schools by excess of 
emphasis and detail The summit of the Acropohs is crowded with 
public buildings between the market place which lies at the 
southern point and the Royal Gardens on the north In the inter 
val are the Zeus altar the great hexastyle Done temple of 
Athena flanked by the palace on the east by the theatre and its 
long terrace on the west and by a library on the north and a 
large Corinthian temple of Trajan The residential part of the 
Greek and practically all the Roman city lay below the Acropohs 
on ground now mostly occupied by modern Bergama but west 
of the nver Sehnus on nsmg ground facing the Acropohs are 
the remains of a Roman theatre an amphitheatre and a circus 
See b^de general authopties for Am Minor J Ballawav Constan 
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tinople etc (1797) W M Ramsay Letters to the Seven Churches 
(1904) and especially the publication by the Royal Museum of 
Berlin Alterthumer von Pergamon (1885 sqq ) Operations at Perga 
mon 1906—1907 in Atheiusche Mitieil (1908) xxxiii 4 G Leroux 
La Pretendue basiiique de Pergame in Bull Cor Eell (1909) 
PP 3S sqq 

PERGOLESI (or Pergolese) GIOVANNI BATTISTA 
(1710-1736) Italian musical composer was born at Jesi near 
Ancona on Jan ^ 1710 He was sent by a noble patron to com 
plete his education at Naples where he became a pupil of Greco 
Durante and Feo for composition and of Domenico de Matteis 
for the violin His earliest known composition was a sacred drama 
La Conoersione d% S Gughelmo d Aqmtama between the acts of 
which was given the comic intermezzo II Maestro dt musica These 
works were performed in 170I probably by fellow pupils at the 
monastery of St Agnello Maggiore Pergolesi was then com 
missioned to write an opera for the court theatre and in the 
winter of 1731 successfully produced La Sallustia followed in 
173 tsy Rtctmero which was a failure Both operas had comic 
intermezzi but in neither case were they successful After this 
he abandoned the theatre for a time and wrote thirty sonatas for 
two violins and bass for the prince of Stigliano In September 
1 73 he returned to the stage with a comic opera in Neapolitan 
dialect Lo Frath tnammorato which was well received and in 
1733 he produced a serious opera II Pngtomer to which the 
celebrated Serva padrona furnished the intermezzi About this 
time (i 733 *~i 734 ) Pergolesi accompanied the duke of Maddalom 
to Rome The failure of LOhmpiade at Rome in January 1735 
was followed by a conspicuous success with his comic opera II 
Flamtmo at Naples in September of the same year In 1736 he 
was sent by the duke of Maddalom to the Capuchin monastery 
at Pozzuoli the air of the place being considered beneficial to 
cases of consumption Here he is supposed to have written the 
celebrated Stabai Mater Paisiello however stated that this work 
was written soon after he left the Conservatono det povert dt Gesu 
Crnto m 1729 Of quite a different nature was the humorous not 
to say improper Scher 0 fatto at Cappucctm dt Pozzuoh Pergolesi 
died prematurely on March 17 1736 and was buried m the 
cathedral of Pozzuoli 

Bibliography — ^The most complete life of Pergolesi is that by E 
Faustim Fasxm (Ricordi 1900) G Annibaldi s 11 Pergolesi in Po zuoU 
vita inttma (Jesi 1890) gives some interesting additional details de 
n\ed from documents at Jesi but is cast in the form of a lomantic 
novel H M Schletterers lecture in the Sammlung mmikahscher 
Vortrage edited by Count P von Waldersee is generally inaccurate 
and uncritical but gives a good account of later performances of Per 
goksis woiks in Italy and elsewhere Complete hsts of his composi 
tions are given in Eitner s Quellen Lexicon and in Grove s Dictionary 
(1927) 

PERGOLESI, MICHAEL ANGELO, an 1 8th century 
Italian decorative artist who worked chiefly m England to which 
he came about 1770 Like Cipriani he was brought or attracted 
to England by Robert Adam H© worked extensively for the 
Adams and his designs are typical of much upon which their 
reputation rests He designed furniture mantelpieces ceihngs 
chandeliers doors and mural ornament with equal felicity The 
centre panels of his walls and ceilings were often occupied by 
classical and pastoral subjects painted by Cipriani Angehca Kauff 
mann Antonio Zucchi her husband and sometimes by himself 
Pergolesi was in large measure responsible for the designs for the 
painted satinwood furniture some of this painted work was 
apparently executed by his own hand 

The chief source of information upon his works is his own pubh 
cation Designs for Various Ornaments on Seventy Plates a senes 
of foho sheets without text published between 1777 and 1801 

PERI, JACOPO <1561-1633) Itahan composer was born 
at Florence on Aug 20 1561 of a noble family After studying 
tmder Crlstoforo Malvezzi of Lucca he became maestro di cap 
pelia^ &st to Ferdinand duke of Tuscany and later to Cosmo II 
He was a member of the hterary and artistic circle which fre 
Quented the house of Giovamn Bardi conte de Vernio where the 
fevnral of Greek tragedy twth its appropriate musical declama 
tern a fayouHte subject of discussion The poet Ottavio 
Ibthlpom $Upphed a drama with the title of Dafm to which Peri 
mustc,^ahd altfem|ife at oparh performed 


pnvatel> in ^97 m the Palazzo Corsi at Florence In 1600 
Rmuccmi and Peri were commissioned to produce an opera on the 
occasion of the marna<="e of Henry IV of France with Maria de 
Medici This work (L Eundtee) attracted a great deal of atten 
tion and the type once publicly established the musical drama was 
set on the road to success by the efforts of other composers and 
the patronage of other courts Pen afterward wrote recitatives 
to Rmuccim s Ananna (1608) an opera Adone for Mantua 
(16 o) and La preceden a delle dame for the court of Florence 
(16 s) He died in Florence on Au 12 1633 

Pen s Dafne (which has entirely disappeared) and L Eundtee 
(printed at Florence 1600 reprinted Venice 1608 and Florence 
1863) are of the greatest importance not only as being the earliest 
attempts at opera but as representing the new monodic and 
declamatory style which is the basis of modern music as opposed 
to the contrapuntal methods of Palestrina and his contempoianes 
Of his work only L Ewtdice and the Vane mustche a una due a tre 
voct (Florence 1609) survive 

See R Rolland Hzstoire de I opira en Europe avant Lulh et Scarlatti 
(189s) 

PERIANDER (625-585 b c ) the second tyrant of Corinth 
In contrast with his father Cypselus the founder of the dynasty 
he IS generally represented as a cruel despot The Greek tradition 
however is probably derived from a prejudiced source There is 
no doubt that he was ruthless with the remains of the nobility 
A careful sif mg of the available evidence would rather tend to 
represent Penander as a ruler of probity and insight and the 
firmness and activity of his government is beyond dispute His 
home administration was so successful that he was able to dispense 
with direct taxation and combined with the far seeing colonizing 
activities laid the foundations of Corinth s commercial and in 
dustnal prosperity Penander further appears as a patron of 
literature for it was by his invitation that the poet Anon came 
to Corinth to orgamze the dithyramb To promote and protect 
Corinthian commerce he established colonies at Potidaea and 
ApoUoma in Macedonia at Anactorium and Leucas in north 
western Greece and he is said to have projected a canal through 
the isthmus In Greece proper he conquered Epidaurus and 
annexed Corcyra He cultivated friendly relations with the 
tyrants of Miletus and Mytilene and maintained a connection 
with the kings of Lydia of Egypt and possibly of Phrygia 

Penander was reckoned one of the seven sages of Greece and 
was the reputed author of a collection of maxims ( 
m 2 000 verses The letters ascribed to him are spurious 

See Herodotus m 48-53 v 92 Aristotle Politics v 6 10-12 
Heracleides Ponticus in C Muller sFmg hist graec 11 212 Nicolaus 
Damascenus ibid m 393 Diogenes Laertius De viUs clarorum phil 
osaphorum 1 ch 7 Cambridge Ancient History (vol ui 1925) 

PERIANTH, the term used m botany to denote the outer 
covering of the flower composed of more or less modified but 
non reproductive leaves and divided usually into an outer often 
greenish whorl the calyx of sepals and an inner often brightly 
coloured whorl the corolla of petals {See Flower ) 
PERIBOLOS or PERIBOLUS, in architecture a sacred 
enclosed space usually contaimng a temple altar or shrine espe 
cially used of such enclosures in ancient Greece but occasionally 
of the enclosed consecrated ground around an early mediaeval 
church which was the hmit to which its rights of sanctuary 
extended 

PERICARDIUM, DISEASES OF THE (For anatomy 
see Coelom and Serous Membranes ) The serous sac in which 
the heart is contained may be the seat of inflammation (pen 
carditis) along with the cardiac valves and heart muscle in the 
course of acute rheumatism or other acute diseases The normal 
shiny appearance is then lost the membrane becomes congested 
and inflammatory serum exudes into the cavity In this stage 
the visceral and parietal layers grate upon one another mth the 
heart s beat and give nse to a friction rub ^ over th^ front of 
the chest which can be heard with the stethoscope and may be 
ptoeptible to the hand As mpre inflammatory todatiofi is pc^ed 
out the surfaces are separated and fnction disappears I'rbm tte 
point the course of the diseasb mxi^s aecolrdini ^ th6 mSm 



PERICLES 


malion ad\aTices or rtcedes If it ad\aiices fluid may accumulate 
in thx. sac to an extent that seriously impedes cardiac action 
I’vhile It the ptncardi is accompanies or loilow^ pneumonia the 
fluid become purulent In either e\ent exit must be i\en to 
the fluid urgitail> It the disease recede the roughened pericar 
dial sui faces a^am come into contact throu^-h absorption of he ex. 
uded fluid and friction reappears Later fibrous adhesions are 
formed between the two layers of pericardium over a greater or 
smaller area sometimes the\ become universally adherent and 
the cd\it\ IS obliterated Exudation of fluid into the pericardial 
cavitv apart from inflammation occurs in certain diseases of the 
kidnex and is then often unaccompanied by s>mptoms thou h it 
IS a very grave omen In rupture of the heart or of certain van 
eties of aneurism the pericardial sac is suddenly filled with blood 
Distress is extieme and death occurs after a few seconds f om 
mechanical interference with the action of the heart Other con 
ditions affectm^ the pencardium either act by inducing inflam 
mation or are so rare that they cannot be considered here 

(W S L B) 

PERICLES (c 490-4 9 B c ) Athenian statesman was born 
ibout 490 B c the son of Xanthippus and A«^ariste His father 
took a prominent part m Athenian politics and in 479 held high 
command in the Greek squadron which annihilated the remnants 
of \eixes fleet at Mycale through his mother the me e of 
Cleisthencs he was connected with the former tyrants of Sic>on 
and the family of the Alcmaeonidae His early training was com 
mitted to the ablest and most advanced teachers of the day 
Damon instructed him in music Zeno the Eleatic revealed to him 
the powers of dialectic the philosopher Anaxagoras who lived m 
close friendship with Pencles had great mfluence on his cast of 
thought and was commonly held responsible for that ca'^m and 
undaunted attitude of mind which he preserved in the midst of 
the severest trials 

The first important recorded act of Pericles falls in 463 when 
he helped to prosecute Cimon on a charge of bribery after the 
latter s Thasian campaign but as the accusation could hardly 
have been meant seriously Pencles was perhaps put forward only 
as a lay figure Undue prominence has commonly been assigned 
to him in the attack upon the Areopagus in 462 or 461 (see 
Areopagus Cimox) which was mainly the work of his semor 
colleague Ephialtes To Ephialtes likewise we must ascribe the 
renunciation of the Spartan alliance and the new league with 
Argos and Thessaly (461) 

Kot long after however when Ephialtes fell by th dagger : 
Pencles undoubtedly assumed the leading position in the State , 
On sev eral later occasions and throughout the period 443-4 9 b c 
he held the office of strategus (general in command) and to the 
end of his life he remained the most influential speaker in the 
ecclesia (popular assembly) The beginning of his ascendancy 
IS marked by an unprecedented outward expansion of Atheman 
power In continuance of Cimon s policy 00 ships were sent to 
support the Egyptian insurgents against Persia (c 459 b c ) 
while detachments operated against Cyprus and Phoemcia At 
the same time Athens embarked on several wars m Greece proper 
An alliance with the Meganans who were being hard pressed by 
their neighbours of Corinth led to enmity with this latter power 
and before long Epidaurus and Aegma were drawn into the 
struggle On sea the Athenians after two minor engagements 
gamed a decisive victory which enabled them to blockade Aegma 
On land their general Myromdes beat off two Corinthian attacks 
on Megara which had been further secured by long walls drawn 
between the capital and its port Nisaea nearly a mile distant 
In 457 the Athenians and their allies ventured to intercept a 
Spartan force which was returning home from central Greece At 
Tanagra m Boeotia a pitched battle was fought in which both 
Pericles and the partisans of Cimon distinguished themselves 
The Spartans were successful but did not pursue their advantage 
and soon afterwards the Athenians seizing theit opportunity 
sallied forth again and obtained the submission of all Boeotia 
save Thebes and of Phocis and Loens In 455 Tolnjides secured 
Naupa^^tus on Ihe Corinthian gulf in 454 Pencles hnnsdif made 
a descent tipon Oeniadae at tik mouth of the gulf Thee years 
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marl the zemth of Athenian greatness Yet the dram on the 
country s strength vvas severe and when news arnved in 45^ that 
the Eg>ptian armament had been destroyed by the Persians a 
reaction set in and Cimon was empowered to make peace with 
Sparta on the basis of the status quo For a while the old anti 
Persian policy ao^ain found favour m Athens and Cimon led a 
great expedition against Cypius but on his death hostilities weie 
suspended and a lasting arranf^ement with Persia was brought 
about It v\as probabi> in order to mark the definite conclusion 
of the Persian \\ar and to obtain recogmtion for Athens work 111 
pumshing the Mede that Pencle now proposed a pan Hellenic 
conc^resb at Athens to consult about the rebuilding of the ruined 
temples and the pohcmg of the seas but owing to the refusal of 
Sparta the project fell through 

Pencles may now have hoped to resume his aggressive policy 
m Greece proper but the events of the following years com 
pletely di illusioned him In 44/ an Atheman army which had 
marched into Boeotia to quell an msunection bad to surrender 
in a body at Coroneia and the price of their ransom was the 
evacuation of Boeotia Upon news of this disaster Phocis Loens 
and Euboea rev olted and the Meganans massacred their Atheman 
garnson while a Spartan army penetrated into Attica as far as 
Eleusis In this cnsis Pencles induced th^^ Spartan leaders to 
retreat apparently by means of a bribe and hastened to re 
conquer Euboea but the other land possessions could not be 
recovered and in a thirty years truce which was arranged in 
44^ Athens definitely renounced her predominance in Greece 
proper Pencles foreign policy henceforward underwent a pro 
found change — ^to consolidate the naval supremacy or to extend 
it by a cautious advance remained his only ambition While 
scouting projects for interference in distant countries he occa 
sionaiiy made a display of Atheman power abroad as m his expe 
dition to the Black sea (after 44 b c ) and m the colonization of 
Thuni (445-443 B c ) which marks the resumption of a west 
ern policy The peaceful development of Atheman power was 
interrupted by the revolt of Samos m 440 Pencles himself led 
out a fleet against the seceders he won a first engagement but 
unwisely divided his armament and allowed one squadron to be 
routed In a subsequent battle he reduced the town itself 

Turning to Pencles policy towards the members of the Delian 
Lea«-ue we find that he frankly endeavoured to turn the allies 
into subjects (see Delian League) A special feature of his 
rule was the sending out of numerous cleruchies (q v) which 
served the double purpose of securing strategic points to Athens 
and converting the needy proletariat of the capital into owners 
of real property The land was acquired either by confiscation 
from disaffected states or in exchange for a lowering of tribute 
The chief cleruchies of Pencles are Thracian Chersonese (c 450 
B c ) Lemnos and Imbros Andros Naxos and Eretna (before 
447) Brea in Thrace (446) Oreus (445) Amisus and Astacus 
m the Black sea (after 445) Aegma (431) 

In his home policy Pencles carried out more fully Ephialtes 
project of making the Atheman people truly self governing His 
chief innovation was the introduction of payment from the public 
treasury for State service He provided a remuneration of one to 
two obols a day for the jurymen and he created a theonkon 
fund which enabled poor citizens to attend the dramatic repre 
sentations of the Dionysia In connection with this system ot 
salaries should be mentioned a somewhat reactionary law carried 
by Pericles m 451 by which an Atheman parentage on both sides 
was made an express condition of retaimng the franchise and with 
It the nght of sitting on paid Junes The measure by which the 
archonship was opened to the poorer citizens (457 b c ) may also 
be due to Pencles (see Archon) 

The last years of his Me were troubled hf a new pOnod of 
storm and stress A conflict between Corcyra and Connth the 
second and third naval powers of Greece, led to the simuitane 
ous appearance in Athens of an embassy from either combatant 
(433) Pencles had as it seems resumed of late a plan of west 
em expansion by renewing aUianOes with Rhegium and Leontim, 
and the favourable position of Corcyra on the trade route to 
. ftcily and Itsdy as “w#! m its powerfid fleet doubt helped to 
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induce him to secure an alliance with that island and so to commit 
an unfriendly act towards a leading representative of the Pelopon 
nesian League Pericles now seemed to have made up his mind that 
war with Sparta the head of that League had become inevitable 
In the following spring he fastened a quarrel upon Potidaea a town 
in Chalcidice which was attached by ancient bonds to Corinth and 
m the campaign which followed Athenian and Corinthian troops 
came to blows A further casus belli was provided by a decree 
forbidding the importation of Megarian goods into the Athenian 
empire presumably in order to punish Megara for her alliance 
with Corinth (spring 43 ) The combined complaints of the m 
jured parties led Sparta to summon a Peloponnesian congress 
which decided on war against Athens failing a concession to 
Megara and Corinth (autumn 4^2) In this cnsis Pericles per 
suaded the wavering assembly that compromise was useless 
because Sparta was resolved to precipitate a war m any case An 
embassy calling upon the Athenians to expel the accursed family 
of the Alcmaeomdae clearly aimed at Pericles himself as its chief 
representative was left unheeded and early in 431 hostilities 
began between Athens and Sparta and their respective allies {see 
Peloponnesian War) 

At the same time Fancies was being sorely hampered by his 
adversaries at home The orthodox Conservatives and some demo 
crats who were jealous of his influence while afraid to beard the 
great statesman himself combined to assail his nearest friends 
The sculptor Pheidias {qv) was prosecuted on two vexatious 
charges (probably in 433) and before he could disprove the 
second he died under arrest Anaxagoras was threatened with a 
law against atheists and felt compelled to leave Athens A scan 
daious charge against his mistress Aspasia which he defeated 
by his personal intercession before the court was taken very much 
to heart by Pericles His position at home scarcely improved 
during the war His policy of abandoning the countryside was 
unpopular with the land owning section of the people who from 
the walls of Athens could see their own property destroyed by 
the invaders At the end of the first year of war (early m 430) 
Pericles made a greit appeal to the pride of his countrymen m 
his well known funeral speech But in the ensuing summer after 
a terrible outbreak of plague had ravaged the crowded city the 
people became thoroughly demoralized Pericles led a large 
squadron to harry the coasts of the Peloponnese but met wnth 
little success On his return the Athenians sued for peace though 
\\ithoiit success and a speech by Pericles had little effect on their 
spirits Late m 430 they deposed him from his magistracy In 
iddition to this they prosecuted him on a charge of embezzle 
ment and imposed a fine of 50 talents A revulsion of feehng 
soon led to his reinstatement apparently with extraordinary 
powers But the plague which had earned off two of his sons 
ind a sister had left its mark also on Pericles himself In the 
autumn of 429 he died and was buried near the Academia where 
Pausamas (150 ad ) saw his tomb A slightly idealized portrait 
of Pericles as strate$us is preserved to us m the Bntish Museum 
bust No 549 which is a good copy of the well known bronze 
original by Cresilas 

If we now endeavour to give a general estimate of Pericles 
character and achievements it will be well to consider the many 
departments of his activity one by one In his foreign policy his 
standpoint was at all times purely Athenian We nay clearly 
distinguish two periods in his administration of foreign affairs 
At first joining to Cimons anti Persian ambitions and Themis 
tocles schemes of western expansion a new policy of aggression 
on the mainland he endeavoured to push forward Athenian power 
in every direction and engaged himself alike m Greece proper 
m the Levant and m Sicily After Qmons death he renounced 
the war against Persia and the collapse of 447-445 had the effect 
of completing his change of altitude Henceforward he repressed 
all schemes of adventure and confined himself to the gradual 
expansion and consolidation of the empire It is not quite easy 
to see why he abandoned this successful policy in order to hasten 
on a war with Sparta and neither the Corcyrean alhance nor the 
Megarian decree seems justified by the facts as known to us 
though commercial motives may have played a part which we 


cannot now gauge In h s adoption of a purely defensive policy 
at the beginning of the Peloponnesian War he severely tried the 
temper of the Athenians but m the mam his policy was sound 
and the disasters of the war cannot fairly be laid to his charge 
In his attitude towards the members of the Delian League Pericles 
likewise maintained a purely Athenian point of view and his 
appropriation of federal funds for Athenian purposes is difficult 
to justify But he could hardly be said seriously to have oppressed 
the subject cities Under Pericles Athens also attained her greatest 
measure of commercial prosperity and the activity of her traders 
all over the Levant the Black sea and the West is attested not 
only by literary authority but also by many Attic coins and vases 

Pericles home policy has been much debated since ancient 
times His chief enactments relate to the payment of citizens 
for State service These measures have been interpreted as an 
appeal to the baser instincts of the mob but this assumption is 
entirely out of keeping with all w e know of Pencles general atti 
tude towards the people over whom Thucydides says he practi 
cally ruled as a king We must then admit that Pericles sin 
cerely contemplated the good of his fellow countrymen and we 
may believe that he endeavoured to realize that ideal Athens 
which Thucydides sketches m the funeral speech — an Athens 
where free and intelligent obedience is rendered to an equitable 
code of laws where merit finds its way to the front where mill 
tary efficiency is found along with a free development m other 
directions and strangles neither commerce nor art In accord 
ance with this scheme Pencles sought to educate the whole com 
mumt> to political wisdom by giving to all an active share in 
the government and to tram their aesthetic tastes by making 
accessible the best drama and music It was most unfortunate 
that the Peloponnesian War ruined this project by diverting the 
large supplies of money which were essential to it 

Pericles also incurred unpopularity because of his rationalism 
m religious matters yet Athens m his time was becoming ripe 
for the new culture and would have done better to receive it 
from men of his circle — Anaxagoras Zeno Protagoras and Meton 
— ^than from the more irresponsible sophists The influence of 
Aspasia on Athenian life though denounced unsparingly by most 
critics may indeed have been beneficial inasmuch as it tended 
towards the emancipation of the Attic woman from the over 
strict tutelage m which she was kept As a patron of art and 
literature Pencles was a still greater force He counted Sophocles 
and probably also Herodotus among his personal friends and he 
left a profound impression on the mind of Thucydides He is 
largely responsible for the splendour of Attic art in his time for 
had he not so fully appreciated and given such free scope to the 
genius of Pheidias Callicrates and Ictmus Athens would hardly 
have witnessed the raising of the Parthenon and other famous 
structures 

Of Pencles personal characteristics we have a peculiarly full 
and interesting record He was commonly compared to Olympian 
Zeus partly because of his serene and dignified bearing partly 
by reason of the eloquence with which he held friend and foe 
spellbound The same dignity appeared m the grave beauty of 
his features though the abnormal height of his cranium afforded 
an opportunity for ridicule of which the comedians made full use 

Ancient Authorities — Our chief source must always remain Thu 
odides (1 and n 1-65) whose insight into the character and ideals of 
Pencles places him far above all other authorities The speeches which 
he puts into his mouth are of special value m disclosing to us Pencles 
inmost thoughts and aspirations (1 140-144 11 3S-46 n 6o«'64) 
Thucydides alone shows sympathy with Pencles but he was by no 
means a blind admirer Of other 5th century sources Aristophanes is 
obviously a cancatunat pseudo Xenophon {de repubUca Athenien 
stum) a mere party pamphleteer Plato while admiring Pencles mtel 
lect accuses him of pandenng to the mob Aristotle m his Poktics and 
especially in the ConsUtuUon of Athens which 1$ valuable in that it 
gives the dates of Pericles enactments as derived from an official docu 
ment accepts the same view Plutarch (Pencles) gives many interest 
mg details as to Pericles personal bearing home Me and patronage 01 
art literature and philosophy but he reproduces scandalous anecdotes 
m a quite uncritical spirit ^ ^ , > i 

For Pencles politics see E Abbott Pencles and the Golden Ap oj 
Athens (1898) Ad Schrmdt. Das Penkletsche Zeitdfer and tjj.e rele 
vant parts of the gener^ histones tl Greece hor Pericles buiidings, 
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see E A Gardner Amient Athens (1Q02) and M L d Ooge The j 
tcropohs of it he ns (190^) See ^theiss Histojy Greece itcent 
History and Greek Art (M C ) 

PERIDOTITE^ a plutonic holo crystalline rock composed m 
large part 01 oii\me and almost or entirely free from felspar 
The rocks are the most basic or least siliceous plutonic rocks and 
contain much iron oxide and magnesia Hence they have dark 
colours and a hio^h specific gravity (c, o and over) In some pen 
dotites such as the dumtes oiivnne greatly preponderates over 
all other minerals It is always m small rather rounded crystals 
without good crystalline form and pale green in colour Most 
of the rocks of this group however contain other sihcates such 
IS augite hornblende biotite or rhombic pyroxene and often two 
or hrte of the e are present By the vanous mineral combina 
tions different species are produced e ^ mica pendotite horn 
blende pendotite enstatite pendotite Of the accessory minerals j 
the commonest are iron oxides and chromite or picotite In some 
pendotites these form segregations or irregular masses which are 
of importance as sources of the ores of chromium Platinum and 
the nickel iron compound awaruite are found in rocks of this class 
in New Zealand Red garnet (pyrope) characterizes the pen 
dotites of Bohemia The diamond mines of South Afnca are situ 
ated m pipe or volcanic necks occupied by a pendotite breccia 
which has been called kimberlite In this rock in addition to dia 
mond the foiiowmg minerals are found hypersthene garnet bio 
tite pyroxene (chrome diopside) limemte zircon etc 

Some pendotites have a granular structure eg the dumtes 
ail the crystal grams being rounded and of nearly equal size a 
few are porph>ritic with large individuals of diallage augite or 
hypersthene Some are banded with parallel bands of dissimilar 
composition the result probably of fluxion m a ma^^ma which was 
not quite homOtjCneous The great majority of the rocks of this 
group are poikilitic that is to say they contain olivine m small 
rounded crystals embedded in large irregular masses of pyroxene 
or hornblende The structure is not unhke that known as ophitic 
m the dolerites and arises from the ohvine having first separated 
out of the liquid magma while the p>roxene or amphibole sue 
ceeded it and caught up its crystals In hand specimens of the 
rocks thp smooth and shining cleavage surfaces of hornblende and 
augife are dotted over with dull blackish green spots of ohvine 
to this appearance the name lustre mottling has been given 
Although man> pendotites are loiown in which the constituent 
minerals are excellently preserved the majority have undergone 
much mmeralomcal alteration The olivine is specially unstable 
and IS altered to serpentine while the pyroxene and amphibole are 
in large measure fresh In some cases the whole rock is changed 
to an aggregate of secondary products Most serpentines (qv) 
arise m this way See also Picrite ( J S F ) 

PERIER, CASIMIR PIERRE (177 7~i 832) French states 
man was born at Grenoble on Oct ii 1777 the son of a nch 
hanker and manufacturer Claude Perier (1742-1801) who was 
one of the first directors of the Bank of France of his eight sons 
Augustin (i773“iSo3) Antoine Scipion (1776-1821) Casimir 
Pierre and Camille (1/81-1844) all distinguished themselves in 
industry and in politics Casimir joined the army of Italy m 1798 
On his father s death he left the army and with his brother Scipion 
founded a bank in Pans He opposed the ruinous methods by 
which the due de Richelieu sought to raise the war indemnity 
demanded by the Allies in a pamphlet Reflexions sur le pro^et 
d emprunt (1817) followed in the same year by Dernibres reflex 
tons m answer to an inspired article in the Momteur In 
the same year he entered the chamber of deputies for Pans tak 
mg his seat in the Left Centre and making his first speech m 
defence of the freedom of the press Re elected for Pans in 1822 
and 1824 and in 18 7 for Pans and for Troyes he sat for Troyes 
until his death Under Louis Philippe Pener became president 
of the chamber of deputies and sat for a few months m the cabi 
net without a portfoho 

On the fall of the ministry of Laffitte Casimir Pener who had 
arifted more and more to the Right was summoned to power 
(Maj;ch 13 i%3i) and in a year he restored civic order in France 
and re established her credit^n Europe Pans was only held jn 
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check b> the premiers determination revolts at Lyons and 
Grenoble were also put down The minister refused to be dragged 
in 0 armed m ervention in tavour of the revolutionary Govern 
ment of Warsaw bat he constituted France the protector of 
Belmum by the prompt expedition of the army of the north 
against the Dutch in Auo- French influence m Italy was 

as erted by the audacious occupation of Ancona (Feb 3 183 ) 
and the refusal of compensation for injuries to French residents 
b> the Portuguese Government was followed b> a naval demon 
stration at Lisbon In the spring of iS^ during the cholera out 
break in Pans Perier visited the hospitals with the duke of Or 
leans He fell ill the next day and died on May 16 183 

His Opinions et d scours were edited by \ Lesieur (2 vols 1838) 

C Nicoullaud published m 1894 the hrst part {Castmtr Pener depute 
de I opposition 18 1/ -18^0) of a study of his Me and policy and his 
mini try is evhaustivel> treated by Thureau Dangm in vols 1 and 11 
(1884) of his Histoire de la monarchie de pallet 

For the family m general see E Choulet La Famtlle Castm r Pener 
(Grenoble 1S94) 

PERIGEE, m astronomy that point of the moons orbit or 
of the sun s apparent orbit at which the moon or sun approaches 
nearest to the earth (Gr Trept near 7?j the earth) The suns 
pengee and the earth s perihehon {q 0) are so related that they 
differ 180 in longitude the first being on the line from the earth 
toward the sun and the second from the sun toward the earth 
The longitude of the solar pengee is now loi that of the earth s 
penheiion 281 

PERIGORD, as a French province formed part of the mill 
tary government of Guienne and Gascony and was bounded on 
the north by Angoumois on the east by Limousm and Quercy on 
the south by Agenais and Bazadais and on the west by Bordelais 
and Saint onge It is now represented by the departments of Dor 
dogne and part of Lot et Garonne Pengord was in two divisions 
Perigord blanc (cap Pengueux) and Pengord noir (cap Sarlat) 
Under the Roman empire it was included m Aquitama secunda 
and it afterwards formed the diocese of Pengueux From the 8th 
century it had its own counts who were feudatones at first of the 
dukes of Aquitaine and afterwards of the kings of England In 
the 15th century the county passed to the dukes of Orleans and 
in the 1 6th came to the family of d Albret becoming Crown land 
agam on the accession of Henry I\ 

See the Dictionnaire topographique du depart ement de la Dordogne 
by the Vicomte de Gourgues (1873) the Bulletin of the Sociite his 
tongue et archeologique du Pengord (1874 seq) linventazre som 
matre de la Collection de PSngord in the Bibliotheque nationale 
(1874) J L Dessalles Histoire du Pengord 3 vols (Liboume 
1S83-86) 

PERIGUEUX, a town of south western I ranee formerly 
capital of the old province of Pengord now chief town of the 
department of Dordogne /9 m ENE of Bordeaux on the rail 
way between that city and Limoges Pop (1931) 30940 Vesunna 
was the capital of the Petrocom allies of Veremgetonx when 
Caesar invaded Gaul The country was afterwards occupied by 
the Romans who built a second city of Vesunna on the right bank 
of the Isle opposite the site of the Gallic town The barbanan 
invasion brought this prosperity to a close St Front preached 
Ch istianity here m the 4th century and over his tomb there was 
raised a monastery which became the centre of the new town 
called Le Puy St Front The ate was pillaged by the Saracens 
about /3i and in 844 the Norirans devastated both quarters 
The new town soon began to rival the old city m importance and 
it was not until i 40 that the attempts of the counts of Pengord 
and the bishops to mfrmge on their municipal privileges brought 
about a treaty of union During the Hundred Years War 
Pengueux was twice attacked by the English who took the ate 
in 1356 and the whole town was ceded to them by the Treaty 
of Bretigny but returned to the French Crown in the reign of 
Charles V The county passed by marnage into the hands of 
Anthony of Bourbon faiher of Henry IV and was converted 
by the latter into royal domain During the Huguenot wars 
Pengueux was frequently a stronghold of the Calvinists who m 
1575 did great destruction there and it also suffered dunng the 
I troubles of the Fronde 

The town standing on a height on the nght bank of the Isle 

* 
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s divided into three parts On the slope of the hill is the mediaeval 
town to the west is the modern town to the south of the modern 
town IS the old Roman town 01 cite Three bridges connect 
Pengueux with the left bank of the Isle where stood Vesunna 
the capital of the Petrocorii Hardly a trace of this old Gallic 
town remains but not far ofc on the Plateau de la Boissiere the 
rampart of the old Roman camp can still be traced On the right 
bank of the Isle in the Roman city there have been discovered 
some baths of the first or second century supphed by an aque 
duct 4 m long which spanned the Isle A circular building 
called the Tower of Vesunna stands at what was formerly the 
centie of the city It is believed to have been originally the cella 
or mam part of a temple probably dedicated to the tutelary 
deities of Vesunna The amphitheatre now m rums had a diam 
eter of i ft that of the arena bemo^ 870 ft and dates from 
the or even the nd century The counts of Perigueux used 
it for their chateau and lived in it from the i th to the end of 
the 14th century In 1644 ^t was given over by the town to the 
Order of the Visitation and the sisters built their nunnery with 
stones from it Of the rums of the cite the Chateau Barnere is 
an example of the fortified houses formerly common there Two 
of Its towers (thud or fourth century) foimed pait of the forti 
fied enceinte the highest tower is of the tenth century and the 
part now inhabited is of the nth or i th century and was 
formerly used as a burial chapel The bulk of the chateau is of 
the 1 2th and some of the windows of the i6th century 

The chief mediaeval building m the cite is the (nth and 12th 
centuries) church of St Etienne once the cathedrd it has a fine 
carved wooden reredos of the i/th century and a tomb of a bishop 
of the 12th century In the mediaeval towm known as Le Puy 
St Front is the cathedral of St Front which till its restoration 
m the 19th century was of unique architectural value Nearby 
are the remains of an old basilica of the 6th century above which 
rises the unique Byzantine nth century belfry It is composed of 
two massive cubes placed the one above the other in retreat with 
a circular colonnade surmounted by a dome To the south west 
of St Front the buildings of an old abbey (nth to i6th century) 
surround a 15th century cloister Of the fortifications of Le Puy 
St Front the chief rehc is the Tour Mataguerre (14th century) 

Perigueux is the seat of a bishop prefect and court of assizes 
and has tribunals of first instance and of commerce and a board 
of trade arbitrators The trade of the town is m pigs truffles 
vegetables brandy poultry pies known as patis dc Pengord and 
all kinds of preserved foods There are quarries in the adjacent 
vicinity 

PERIHELION, in astronomy the point of nearest approach 
of a body to the sun (Gr irept, near rjkws sun) The earth is at 
perihelion about Jan 3 

PERM, a British island m the Strait of Bab el Mandeb and 
96 m W of Aden Pop about 200 Formed of volcanic rocks 
it stands on the shallow threshold of the Red sea 2 m from the 
Arabian shore and is about 3^ m long with an area of 7 square 
miles It IS horse shoe shape and a good harbour (depth of water 
30 ft ) occupies the concavity on the south side It is a coaling 
and revictuallmg station for vessels Penm the Diodoros island 
of the Penplus was garrisoned from x799*-r8oi by a British force 
and m 1857 m view of the cutting of the Suez canal annexed to 
Great Britain becoming a fortified charge of the Aden residency 
It IS a cable station and has a lighthouse on the eastern end of 
the island 

PERMO BEL VA6A (1500-1547) a painter of the Ro 
man school whose true name was Pekjno (or Piero) Bixonac 
CoRsr He was born near Florence on June 28 1500 Permo was 
fir$t apprenticed to a druggist but soon passed into the hands of 
a tne&ocre painter Andrea da Cen and when eleven years of 
age of Ridolfo Ghirlandajo The painter, Vaga from Toscanella 
undertook to settle the b<^ m Rome but first set him to work m 
Toscanella Permo when he at last reached Rome, was poor and 
no clear prospect beyond journey work for trading decorators 
He was eixentnafiy entrusted with some of the subordinate work 
Wdertak^n by Raphael m the Vatican He assisted Giovanni da 
m tte rttcOo and a^heslno decorations of the loggii of 
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the Vatican and executed some of those small scriptural subjects 
which go by the name of Raphael s Bible —Raphael himself 
furnishing the designs Penno s examples are Abraham about to 
sacrifice Isaac Jacob wrestling with the \ngel Joseph and 
his Brethren the Hebrews crossing the Jordan the Fall and 
Capture of Jericho Joshua commanding the Sun to stand still 
the Birth of Christ His Baptism and the Last Supper 
He also painted after Raphaels drawings the fi ures of the 
planets on the ceiling of the great hail of the Appartamenti 
Borma He executed many other works about Rome 

After Raphaels death in 15 o he executed several works m 
dependently in Rome m the churches of S Marcello and Tiimta 
de Monti He then returned to Florence where his work was 
much appreciated On his return to Rome m 15 3 he associated 
himself with Giulio Romano and Penm whose sister he marri d 
After Le Sacco di Roma in 1527 he settled in Genoa where he 
was employed m decorating the Dona Palace He ornamented 
the palace and frescoed historical and mythological subjects in 
the apartments fanciful and graceful arabesque work sculptural 
and architectural details Among the principal works are the 
War between the Gods and Giants Horatius Codes defendm 
the Badge and the Fortitude of Mutius Scaevola H also 
did some work in Pisa in the Duomo and elsewhere Finally he 
returned to Rome where Paul III allowed him a regular salary 
He worked m the Sala della Segnatura (Vatican) on the mono 
chrome decoration of the basement to replace Fra Giovannis 
woodwork decoration which had been destroyed in the Sacco of 
1527 he was engaged in the decoration of the Sala Reale begun 
by Paul III when his health gave way and he died on Oct 19 
1547 He IS buried in the Pantheon (W MR) 

PERINTHUS (Turk Esh Eregh Old Heraclea) an ancient 
town of Thrace on the Propontis 2 m W of Selymbria strongly 
situated on a small peninsula It was a Samian colony founded 
about 599 Bc for trade with Thrace and beyond Its original 
name was Mygdoma later it was called Heraclea Thraciae or 
Heraclea Permthus In 340 bc it successfully resisted Philip II 
of Macedon and rivalled Byzantium in importance 

PERIODICAL The term periodical refers to reviews and 
magazines appearing monthly or at longer intervals it has also 
been applied to weekly and other newspapers but these are for 
the most part excluded here The date in parentheses is the date 
when the periodical was first published 

The general output of literature reflects changes in the consti 
tution of society (m the large sense) and of the political outlook 
but whereas in books we find an index to the life and thought of 
a generation the periodical is or should be a mental chart record 
ing from day to day the level of average educated intelligence of 
its readers 

It may be said generally that there have been five definite 
epochs m periodical literature its birth in the seventeenth cen 
tury Its jubilee m the ei<^hteenth century when Addison and 
Steele did their brilliant work its rapid expansion in the first 
half of the nineteenth century the revolt of the specialists in the 
latter half and the vast output of the present with popular 
approbation as its objective 

The Early Periodicals — ^The beginning of the periodical was 
in the 17th century when catalogues of books (1646) were first 
issued The bare titles of books however did not seem sufficiently 
attractive catalogues being in the opinion of many dry things 
; scarce able to raise in men that gust and appetite to learning 
Short notices were added by the bookseller or by his hack The 
1 amalgamation of the titles and the commentaries brought the no 
tices into greater prominence until they became the leading fea 
tures A further strong impetus was given to this new departure 
i by the Journal des Sgavans which began to be printed in France 
m 1665 and by Britain s Acta Phlosopkca (1665) from both of 
which editors drew material A httle later they also made ab 
stracts from the Acta ErudUorum issued m Germany in 1682 
The French Journal was entirely devoted to giving its readers 
summaries of books Its publication has contmued up to the 
present time with only one short break the end of the 
0ghteenth century Th^ Pkhsopkcal Trausact^ons df the Royal 
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Socie > (166^} toll owed in imitation of and with a sin liar scope 
to thi French Joirml Tht aim was stated to be to give some 
account ot the present undertakm s studies and labours 01 the 
Ingenious in n an> con iderable parts of the world These two 
journals were in reality the parents of the periodical In the 
11 ttJh 'Memorials for the Ingenious (16S2) a further develop 
men may be regi tered wh n an original contnbut on made its 
appearance tor the first time A few years after it was followed 
b\ the Lmoersd Eistoncal Bibhotheque (1686) which announced 
Its intention of printing reviews of the most important bool s and 
the quality of the author if known This seems to be the first 
attempt at periodical criticism and the first time that it is 
recorded that an editor asked for contnbutions from the learned 
The mno\alion was welcome Periodicals began at once to m 
crease ^n interesting attempt on account ot its novelty and 
originality was the Athenian Ga ette (1690) the forerunner of 
"Notes and Queries and Answers m which undertaking Samuel 
\\ esley was partner with John Dunton the editor Defoe appears 
as one of the contributors to this magazine when it was issued 
under the name of the Athenian Mercury In 169 Dunton issued 
supplements in which natural history and natural phenomena 
were dealt with thus still further widening the scope of the pen 
odica! The Compleat Library (i69X~“9 also printed for John 
Dunton) came next in order of time and importance with a defi 
mte plan allotting a given space to original contributors and to 
the reviews of books This magazine contained the elements of 
criticism as understood to day The Works of the Learned 1691 
by J de la Crose deserves mention because it has been said to 
be the first hterar> periodical Side by side with these attempts at 
giving the public serious reading were penodicals which though 
vulgar and obscene reflect the manners of the day The best 
known was Edward "Ward s London Spy which is full of well 
drawn sketches of London hfe 

Essay Periodicals — K. new phase in periodical literature 
be^an wnth the eighteenth century The chief representatives 
are the Tatler (1709) which estabhshed the essay periodical 
as a type the Spectator (i/ii) the Guardian (1712) and 
the Examiner (1710) PoMics now became blended with liter 
ature All the great writers then were pohticians Swift and 
Boimgbroke wrote diatribes for the Examiner and filled its pages 
with personal attacks against the leading men and women of 
the day Addison and Steele used their pens in the Spectator 
and Guardian to defend Whig principles The former attained 
such popularity for its outspoken articles that its sale rose to 
4 000 The e journals were the only medium then existing of 
telhng men what was happemng in politics and the only guide 
available for those who desired a lead Addison and Steele owed 
their position as public men to the bnUiant essays they wrote 
The pen was their only weapon for neither was an orator The 
success they achieved however was checked by the Stamp Act 
passed to cuib the licence of the Press and to restrain frank 
criticism Owing to its restnction several periodicals were com 
pelled to cease printing They had gone a step further than their 
predecessors in giving current news social and legal and m 
criticising books on hterature history and travel Perhaps the 
two most interesting of the century are the North Bnton (1762) 
and Gentlemans Magazine (1731) The former was edited by 
John Wilkes (g v for its history) 

The latter the Gentlemans Maganne though not then the 
leading monthly is better known to us than any other of the 
older penodicals It contained summaries of events at home and 
abroad scraps of art and antiquity and short and accurate 
obituary notices now so often consulted by the genealogist 

THE MODEEH BRITISH PERIODICAL 

The modem periodical burst upon the world with a singular 
glory at the very beginnmg of the mneteenth century The 
three outstanding periodicals were the EMbmgh (1892-1929) 
the Quarterly (1809) and Blackwood (1817) 

The story of the founding of the Edmburgk is recorded in fuH 
m Cockburns^X# of Lori Jeffrey A gmxrp of young 

Huen "among whom were gy<^ey Stmth# Henry Brougham and 


Francis Je&rey resolved after some consultation to^^ether to 
start a new magazine to be called the Edinburgh Review the aim 
being to erect a higher standard of merit and secure a bolder 
and a purer taste m literature and to apply philosophical prmci 
pies and the maxims of tru h and humanity to politics The 
venture took hape and the first number appeared in October 
ibo The etfect says Cockburn was electrical It was an 
entire and instant change of everything that the pubhc had been 
accustomed to m that sort of composition The learning of the 
new journal its talent its spirit its writing its independence 
were all new The Edinburgh Renew ceased publication m 19 9 

The Tory spmt was roused to action by the Ednburdi To 
maintain their pnnciples the Quarterly and Blackwood came out 
as rivals These three journals together maintained the political 
and literary note of the founders the political predominating 

The important monthlies are the Dublin Review (1836) the 
Fortnightly Review (1865) established as a kind of English 
Revue des deux Monies the Contemporary Re tew (1866) the 
Nineteenth Century (1877) which took the foremost place m the 
pohtical and literary field (it was renamed m 1901 the Nineteenth 
Century and After) the National Review (1883) of recent penod 
icals the London Mercury (1920) and Life and Letters (19 8) 
monthlies and the Round Table (1910) the Criterion (19 ) 

and The Review of English Studies (19 o) quarterlies take a 
leading place 

The Popular Magazine — ^In the next fifty years the crowd 
of magazines hurtle against each other on the bookstall and m 
reading rooms No sooner has one outstripped the other in popu 
larity than another starts in the race seeking to surpass its rival in 
excellence and di<=^mty Their names seem legion and the hetero 
geneity bewildermg Chambers Journal (1832) AU the Year 
Round (1859) ^^0 Cornhill (1S60) Macmillans Maga tne 

(i860) Temple Bar (1861) and Longmans Maga me (1883- 
1905) are typical 

The begmnmgs of these magazines have resolved round the 
question of supply and demand Competition between publishers 
was now alive and active All the Year Round had Charles 
Dickens as editor Thackeray David Masson and George Augus 
tus Sala edited three others Since their object was to beguile the 
leisure hours of the pubhc fiction was preferred to politics 

The Cornhill the most characteristic example of the spirit of 
modernity that was creeping in was launched by Mr George 
Smith m i860 with the idea of making the popular serial the chief 
attraction Though the plan cannot be claimed as original the 
enterpnse necessary to carry it out belongs to Mr Smith His 
scheme was the first definite move in this direction The novelty 
of it lay in uniting the popular lure of the serial with the literarv 
work of the more serious reviews A pleasant record of the 
foundmg of this magazine is given in the History of the House 
of Smith Elder 

Childrens Magazines — ^An outstanding feature of the late 
19th century is the development of literature for the young pnn 
apally due to the spread of education In a world bent on mtro 
duemg new methods and making expenments in the upbnngmg 
of children with encyclopaedias and ictionaries expressly written 
that they may be comprehended by them it is not surprising that 
the serial for boys and girls should also fiE an important niche 
The best magazines contain a mixture of fiction science and prac 
tical suggestions to young people in a variety of crafts which might 
appeal when grammar becomes tedious The credit for originating 
this speaal kind of hterature seems to belong to the New World 
The Young Misses Magazine (1806) of Brooklyn apparently led 
the way and was then f oUowed by many others until in the seven 
ties of the nineteenth century the avalanche of printed matter 
began to move forward and has never ceased to advance The 
first to appear were Little Folks (1871) The Boys Own Paper 
(1879) and The GirlP Own Paper (1880) Among the most popu 
lar monthlies m England are My Magazine (1914) formerly the 
ChMrens Magazine (1911) ably edited by Arthur Mfee and 
Ckdi EducaMon (1924) In the United States St Nicholas (1873) 
and YoutMs Compamon (1827) caE for mention 

Hktoiical md Sc49l3ttiflc ]Stogazm€s<--The revolt of the 
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eigh les and nineties as we have termed this ne\t period though 
not quite accurate when one comes to examine details is sig 
nificant of this period when historian antiquarian and scientist 
first became aware that the ordinary periodical did not meet 
their requirements A glance at the dates when the principal 
historical and other scientific magazines were founded will bring 
conviction to those who would be inclined to question this con 
tention A few samples are sufficient to show the tendency 

The Emghsh Historical Review began in 1886 the Classical 
Revttdi) in 1S87 the Church Quarterly Review in 1875 Asiatic 
Quarterly in 1886 (since 1914 called the Astatic Review) the Law 
Quarterly in 1885 the Magazine of Art in 1S78 and the Western 
Antiquary m 1883 Hibhert Journal (1902) is theological and 
philosophical ^ 

The Commg of lilttstrations — ^The late igih century is ' 
notable for the first magazine that made illustrations a distinct 
feature Many had already inserted full page illustrations and 
woodcuts m the sixties but none of these approached to what w 
now accept as an illustrated magazine The English Illustrated 
Maga me (18S4) may perhaps be considered the parent of lilus 
trated periodicals though no doubt the biblio°^rapber would name 
an earlier one The continually changing attitude of the public 
IS clearly shown by George Augustus Sala who had stated m 
Temple Bar (1861) that with due regard to the interests of his 
readers he preferred to gne them sixteen extra pages of print 
rather than an illustration or two 
The journahsm of our own day was quick to take the suggestion 
thus received Populansation is its keynote Innumerable pub 
lishers adopted the view of Sir George Newnes that a magazine 
should give wholesome and hanniess entertainment to crowds 
of hard working people craving for a little fun and amusement 
and should provide the public with light literature and a large 
upply of illustration to please the senses The failure of Mr 
W T Stead to see eye to eye with Sir George Newnes when the 
RevtetSi} of Reviews was brought out resulted in the issue of the 
Strand Maga me in logi The design of that magazine was that 
it should contain stones and articles by the best British writers 
and special translations of the chief foreign authors Its policy 
was to change individual features as soon as there were signs 
that the public were tired of them No limit was to be put to 
illustration It was a bold move and even the publishers felt 
that they were embarking upon the wildest extravagance m 
furnishing no fewer than a hundred and ten illustrations in a 
single number It must be remembered that this was before 
the general adoption of process engraving and that woodcuts 
were still m use The success which followed was phenomenal 
Though fiction predominated many articles of a scientific nature 
comprehensible to the lay mmd were printed One notable ex 
ample deserves mention namely the contribution of Professor 
Langley on his own aeroplane with a picture of its flight which 
may be said to be the first representation of the working of 
an aerial machine The penodical market is now crowded to re 
pietion with magazines of this kind of very varying meiit and 
popularity 

Art Journals— The number of journals on Art is legion in 
every country they do not properly come into the scope of this 
article but mention may be made of the pnncipal ones in Eng 
land the Studio (1893) the Connoisseur (1901) the Burlington 
Magazine (1903) Apollo (1925) and Work (1924) 

Canada — Canada naturally did not show the same literary 
activity m the iSth century as the mother country but the stand 
ard to which it has attained gives it precedence among British self 
governing dominions The fiirst monthly in Eastern Canada or 
Nova Scotia as it was called was The Nova Scotia Magazine 
(1789--92) and in Canada proper The Camdtm Magazine (Que 
bee 1823-25) In addition to these there were the bilingual 
Qmbec Magazine (X791--93) a quarterly and several others en 
tirely in French LAbetUe canadienm (x8i8) La Bibhoth^gm 
Cmad$eme (1825-30) contmued as VOhservatew (X830-31) 
and the Magasin du Bos Canada (1832) The Literary Garland 
had a longer hie (xSaS-^So) than most of those that preceded and 
was for sctee time the only English magazine published in Canada 


A senes of interesting French Canadian reviews followed the 
foremost La Revue canadienne (1864) contained the best wnting 
of contemporary French Canadian men of letters A short hved 
serial The Bystander (1880-83) was edited by Goldwin Smith 
The quite modern publications are The Queens Quartedy (1893) 
the organ of the Queen s University Kingston Ont The Cana 
dian Forum (19 o) The Dalhousie Review (19 i) Mention 
should also be made of the University Magazine the organ of 
McGill University now no longer issued and Le Canada Fran 
gats (1888) published by the Umversite Laval de Quebec 

Australia and New Zealand — ^There has not been any lack 
of literary venture in the great Southern colonies but among the 
many magazines issued in the 19th century only one or two can 
lay claim to any real merit But it must be remembered that the 
learned societies print Journals or Transactions which m a small 
community supply the need The Sydney University Maga me 
(1855 ^^d 1878-79) contmued as The Sydney University Re 
view was of some importance and of literary value The best 
magazine now is probably The Bulletin m which many noted 
Australian writers have first made their mark Apart from The 
Bulletin there are tvo monthlies Life and Steads Review The 
former is popular and illustrated while the latter is a copy of the 
well known Review of Reviews The Lone Hand (1907) and the 
New Triad New South Wales take the lead among popular serials 
A journal of outstanding merit The Economic Record the organ 
of the Economic Society of Australia and New Zealand cannot 
be included among literary reviews 

UNITED STATES 

The periodical made its appearance in America later than in 
England After the struggle with Great Britain was over the 
Americans with the enthusiasm of a young nation exerted them 
selves to the utmost to lay the foundation of a national literature 
One of the items in their programme was the penodical which 
they took special care to encourage From the very beginning it 
seemed to them an essential vehicle of culture The postal 
authorities with a generosity uncommon in modern days stimu 
lated its circulation by the grant of hberal terms for postage 

In imitation of The Gentlemans Maga me Benjamin Frank 
lin founded The General Maga me (1741) at Philadelphia but 
its life was short Several attempts to bnng out new periodicals 
were made during the next thirty years but none seemed to grasp 
what the public wanted The Penmylvama Magazine (1775-76) 
perhaps the most notable was the joint work of Robert Aitken 
and Thomas Paine 

The most important magazines of the 18th century were 
The American Museum (1787) The Universal Asylum and 
Columbian Maga me (17 go) The Monthly Anthology (1803) 
an interesting Bostonian experiment in which the study of Belles 
Lettres predominated estabhshed by Phineas Adams it was 
taken over a few months later by the Anthology Club of which 
Ticknor Everett William Tudor and Bigelow were members 
The Salmagundi (1807) for which Washington Irving wrote The 
Literary Magazine (1803-07) whose editor was Charles Brock 
den Brown and the Port Folio (1809) issued in 1801 as a weekly 
newspaper and then m 1S09 transformed into a monthly This 
last named exercised a considerable influence over the literary life 
of the period by its disinterested devotion to pure literature Its 
editor Joseph Denme received the nickname of The American 
Addison 

A peculiar feature of the iSth and early 19th centuries m 
Amenca was the desire of every town of any size to have its 
own magazine run by its own small literary coterie Each group 
wished to express its own opinion and to direct the literary taste 
of its fellow townsmen An interesting and creditable example 
of these provincial attempts was The Medley (1803) issued in 
Lexington Kentucky The premier place in periodical literature 
belongs to The North American Review (X815) It is the only 
one that survived through the troublous days that followed its 
inception Its list of contributors contained among others the 
names of Edward T Channmg Richard Hen^r Dana John 
Adams George Ticknor Darnel Webster and George Bancroft Its 
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tirbt editor William Tudor ga\e as the reason for establishing it 
a desire to emancipate A.merica from undue subser\ience to 
England m literary matters After a period of comparative 
dullness and pros> it emerged to new life m 1S64 under 

the joint editorship ot Lowell and Charles Eiiot INorton 
Holmes Lowell and Emerson — \ few years later the 
Aortk Amtncan Re ttw was followed by The Dmied States 
Literary Ga ette (18 7) to which Longteliow made many 

contributions b> the Ntii England Maga tne famous 

as the medium selected by Oliver Wendell Holmes for the chapters 
of his Autocrat of the Breakfast Table by Lowells Pioneer 
(1840) a short h\ed publication not without interest since it 
contained tales by Poe and Hawthorne and by The Dial (1840- 
44) published quarterly by a group of New England transcen 
dentalists with Emerson as its second and unwilling editor I 
wish it to live he wrote in his diary but I do not wish to be 
Its life Neither do I hke to put it into the hands of the Humamty 
and Reform men because they trample on letters and poetry nor 
m the hands of scholars for they are dead and dry It was not a 
financial success and ended with an existence of four years 
Among other periodicals of high standing were the Kmcker 
bocker Maga tne (1833) an early and successful popular magazine 
published m N ew Y ork (after a succession of well known editors 
Lewis Gaylord Clark assumed control of the magazine until it 
ceased to appear in 18^9) the Boston Quarterly Review (1838) 
merged five years afterwards with the Democratic Review and 
the Southern Literary Messenger (1834) 

Not unworthy of mention are two successful magazines of the 
lighter kind Godey s Lady s Book (1830) and Grahams (1841) 
Poe Longfellow and Holmes wrote for the former while Lowell 
Hawrthorne and Simms contributed to the latter When the mid 
die of the century was reached and more especially after the 
Cml War competition between publishing houses began in 
earnest The position of the North American Review the sole 
survivor of the early 19th century was assailed on every side 
Its most senous rivals were Harpers Maga me (1850) The 
Atlantic Monthly (1857) and some years later Scribner s Maga 
me (1870) The Century (1881) and The Forum (1885) 

The financial difficulties of the preceding generation were 
gradually overcome by the new processes in printing by the 
great ad\ance m the art of illustration and by the increased 
facihties of transport while the rapid development of advertising 
has also done a great deal to secure the commercial success of 
the periodical unfortunately often to its detriment 
The outstanding feature of the oth century is the dechne in ■ 
popularity of the quarterlies with their long and heavy reviews 
and the nse of the magazine with short well wntten essays 
charming stones and illustrations of artistic excellence Among 
the many reviews devoted to literature it is difficult to select the 
best but attention must be called to the American Mercury 
(1924) and to The Bookman (iSgs) a purely literary monthly 
of some years standing Foreign A§cnr$ (1922) is a recent im 
portant periodical dealing with political questions for the most 
part outside the United States 

PRAKCE 

The Journal des Sgavans in France the first number of which 
appeared m January 1665 is acknowledged to be the parent of 
modern periodical literature The credit of having mooted the 
idea IS due to Denys de Saiio who at the time was regarded as 
a genius and inventor for having framed the scheme Its intention 
and scope is given in the Rncyclopedte methodtque il a ete 
mvente pour le soulagement de ceux qm sont ou trop occupes ou 
trop paresseux pour lire les livres entiers 
One of its principal successors the Nouvelles de la Republtque 
des lettres (X684) though published at Amsterdam was edited 
by Bayie who had retired to Holland where ui spite of the com 
parative liberty of the press nothing had as yet been issued 
resembling the Journal A very few years after the Memotres 
pour sermr a Ihistmte des sciences et des arts known by the 
name^of Joufiuil de Trevowc (1701—67) was brought out under 
the auspices of the Jesuits Tlieir pnmaJy object was to defend 


religion from attack and it was probably for this reason that 
it incurred the displeasure of Aoltaire Its course ran so smoothly 
that for thirt> years the printers of the little town of Trevoux 
were kept bus> until it became more convenient to transfer the 
headquarters of the Journal to Pans Simultaneously the 
Spectator and Ta ler were appeanng in England giving a new 
impulse to periodical literature The French cliaractensticaily 
a\erse from imitation hesitated and refused to follow the hnes 
laid down by Addison and his companions It was not till i/ 
that Marnaux made his unsuccessful attempt to ri\al the English 
men by issuing" his Spectateur frangais (17 ) The Spectateur 

smsse (17 Le nou eau Spectateur (i and others came 
after but were of little value Le Pour et le Centre (i/ 3--40) 
edited by the Abbe Prevost and full of anecdote and miscellaneous 
information had also some trait in common with the English 
re\iews \nother periodical of high rank of the i8th century — 
Voltaire proclaimed it the chief journal — ^was the Journal encyclo 
pedtque (lySb- o) founded by P Rousseau who earned on his 
work for many years under the protection of the Count of Horion 
minister of the prince bishop of Liege When the latter died 
Rousseau was compelled to transfer the Journal from Liege to 
Bouillon on account of the philosophical articles it contained but 
permission was given him to establish his presses there 

Development of the periodical in France has not been quite 
so rapid as m En land and elsewhere though it has proceeded on 
similar hnes The cheapness of books has probably had a con 
siderable influence What the French term Journaux de lecture 
or de recreation like the Gentleman s Maga me made their 
appearance late m France and have not met with the same re 
markable success as in England and America The first genuine 
example may be said to be Le Journal pour tons (18^5) an lilus 
trated literary magazine which was much sought after The 
periodicals of the specialist seem to have started a httle earlier 
than in England the first law journal {Journal du Palais) ap 
peared m 1672 the first medical journal {Nouvelles decouvertes 
dans toutes les parties de la medectne par Blegn>) m 1679 
The leading reviews to day are — Revue des deux Monies 
(18 9) Nouvelle Revue (1S79) Revue bleue (1863) Revue de 
Pans (1894) Le Mercure de France (1S90) Revue de Franco 
(18/ 1) Revue Eebdomadaire (189 ) and Chromque des Lettres 
frangatses (1922) 

I GERMANY 

The Acta Eruditorum (168 ) the earlmst of German period! 
cals as has been mentioned above was not only hmited m the 
choice of subjects to mathematics physics and botany but was 
also handicapped by the use of the Latin language Nevertheless 
German men of science like Leibnitz the botanist Ettmulier and 
the mathematician Pfautz combi led to make the Acta a central 
meeting ground where the results of their researches might be read 
The plan turned out so successful that others decided to try the 
same expenment In consequence a large number of similar 
journals issued from the press Christian Thomasius professor in 
the Umversity of Halle and the founder of journalism in Ger 
many led the way with the first learned periodical m the German 
language Schertz und Emsthaffter Vernunf tiger und Emfaltiger 
Gedanken uber oiler hand lusttge und nutzkche Bucher und Fragen 
(1688) Twenty years later soon after the English periodicals of 
Addison and Steele had reached Hamburg the Germans taking 
these especially the Spectator and the Guardian as models 
brought out Der Vernunf tier (1713) Die Lusttge Fama (1718) 
Disconrsen der Maler (1721) But the culminating point was 
reached when F Nicolai introduced his Brief e die neueste Literatur 
betre fiend (1759) to the world and enlisted as collaborators Less 
mg and Mendelssohn Nicolai offered a yearly prize of 50 thalers 
for the best tragedy an early example of rewards offered by a 
periodical This move had a considerable influence on the dra 
matic literature m Germany m those days The Frankfurter 
Gelehrten Anzetgen (1772) formerly Frankfurter Gelehrte Zeittmg 
(1736) followed a few years later and is chiefy interesting because 
Goethe wrote for it as a young man and similarly the Jenatsche 
Litteratnr Zeitmg (1804) of which Goethe may be said to have 



[VARIOUS COUNTRIES 


516 PERIODICAL 


acted as editor m chiei But Der Teutsche Mercur (1//3--89) 
stands out more prominently than most of the preceding and its 
appearance marks a further stage in the history of this branch of 
liteialure 

Geimany split up as she was into a variety of states was just 
beginning to show signs of an awakening to a new pohtical con 
sciousness while editors and waters were forced to note events in 
the world beyond their boundaries and to discuss politics The 
happenin s m America and France drove them into new currents 
of thought When at last the century was drawing to a close 
politics were displacing literary matter in the pa«yes of the 
periodical so completely that the editor of Mtmrva (179 ) 
wrote the best poems are unread men are craving for the 
journals to satisfy their political appetite 

Fifty years later after the Revolution of 1848 the periodical in 
Germany as everywhere else underwent another phase Editors 
with a view to increasing their circulation appealed to a wider 
public of intelligent readers for support The ma azines became 
more attractive and their matter lighter Among these may be 
cited Westernmnns Mon at she fte Unsere Zeit (iSsy) Gar 

te?tlaube (1853) The number of monthly publications has gone 
on increasing ever since until at the present moment they may 
be reckoned in thousands The trend of development does not 
differ much from that in other countries while the reading public 
of Germany is less given to this form of literature than in 
England 

The best Inown are the Pretisstsche Jahrbucher (1838) the 
Deutsche Rundschau (1874) Htstonsche Zeitschnjt (1859) 
Neuc Rundschau (1889) Dte Literatur (1898) and Deutsche 
Vtertelyahrsschnft (19 j) 

OTHER EUROPEAN COUNTRIES 

Holland — The oldest periodicals in Holland are the Exam 
mator (1719) and Den Amsterdamschen Hermes (17 - 3) In 
1837 De Gtds was founded as the organ of Liberalism and at the 
same time of a new movement m literature It is still the most 
important of Dutch reviews although it lost its literary leadership 
when Dir Nteuwe Gtd^ started m 18S5 and has never quite regained 
it Of twentieth century literary periodicals Bet Eaagsch Maand 
Mad (ig2i) and De Stem (19 o) are important 

Italy — ^The conditions under which literary men worked m 
Italy were different from those in other countries Here the 
church interfered to a greater degree in the production of books 
while the fact that Italy was broken up into a number of petty 
states militated against the circulation of literature It was unwise 
for writers to touch on politics and religious matters for the most 
part were barred s motion of the church being always necessary 
when anything new was conceived Nevertheless the Journal des 
Scavans had its imitator in Rome when Cardinal Ricci began to 
print II Gtormle de L%Uerat% (1668-79) and Venice always m 
the forefront in hterary activities issued the Cdlena dt Mmerva 
(1696) The nvalry however of the various academies and 
princes acted as a continual curb and the outlook of editors and 
writers remained circumscribed for a long penod Even m the 
xSth century when Baretti undertook to pubhsh La Frusta let 
terarm (1763) liberty of the press was still unheard of Baretti 
so mercilessly attacked the writers of Italy and even the ruhng 
pmces that after a few years of precarious existence the Frusta 
was suppressed He had also incurred displeasure by his disap 
proval of the opinions of a coterie of young men in Milan whose 
organ ll Cag^ was greatly influenced by French thought The best 
modern penodicals are Nuova Antalogm (1866) a bi monthly 
Xm Cnkca (1903) edited by B Croce La Remsta d Italm (1897) 
La Rassegm ttdiam (1918) Remsta d% cultma (1920) La CuU 
(1922) B Convegna (1919) mdLe opere e % Gtorm (1922) 

l^laiidL-The position m Poland has always been difficult 
owing to pohtical turmoil to the partition of Poland and subse 
qvmi Draconian measures of both Russian and Prussian govern 
ihents The first monthly seems to have been the Fmnt§tmk of 
%rtkowafa (1782^92) Vfhm Russia became more liberal in 1905 
lie peas began to revive^ hut the modern period does not start 
Tie pi^senl revif w» m french and are 


intended to gi\e information to the foreigner 

Portugal — In Portugal the Jornal Enctclopedtco (17/9) and 
subsequently 0 Panorama (1837-68) were the chief serials The 
latter was concerned with history and lette s and Herculano pub 
iished his historical tales in it The nearest approach to the 
English Nineteenth Century were the Revista umversal (1841-59) 
the Revista Peninsular (1855-56) and the Reoista de Portugal 
0 Institute which began m 1853 still continues and is a scientific 
and literary review and the Lusitania (19 4) which is literary 
artistic and historical 

Russia — In Russia the Academy of Sciences led the way by 
the issue of a monthly (1755) and four years later the first 
private undertaking the Trudolyubivaya P chela (i /59) came out 
Snortly after Novikov a distinguished man of letters in the reign 
of Cathenne II brought out two or three serials (1777-8 ) 
simultaneously but throughout the whole of the i8th century the 
public in Russia does not seem to have fancied this kind of publi 
cation subscribers were few and entirely confined to readers m 
Moscow and St Petersburg (Leningrad) In the 19th century 
the most representative magazines were the Vestmk Evropy 
(1802-30) edited by the historian Karamsin the BibUoteh dlya 
Chtenjya (1834) Ibc Hi'st to obtain any commercial success the 
Sovremmemk (1836) founded by Pushkin the Russkaya Stanna 
(1852) limited to archaeology and history but of considerable 
value the Russky Vestmk (1856) edited by the well known pub 
licist Katkov the Vestmk Evropy (1866) a continuation of the 
earlier Vestmk to which the novelist Turgenev contnbuted the 
Russkoe Bogatstvo (1878) Russkaya Misl (1881) Letopis 
(1913) edited by Maxim Gorki The latest comer the Novy Mir 
(New World) is the chief journal m present day Russia 

Scandinavian Cotintnes — ^The northern countries of Europe 
Sweden Norway and Denmark have never lagged behind in the 
production of literature The earliest periodical in Sweden was 
Svenska Argus (i7o>^) moulded on Addisons and Steeles Spec 
tat or Of modern reviews the following are worth mentioning 
Ord och Bild (1892) N 01 disk Tidskrift (1878) which prints his 
toncal and philosophical essays and studies but excludes articles 
on political and religious topics and Det nya Sven e (1907) a 
very conservative organ For special information on the early 
history of periodicals m Sweden Sylwan s Svenska pressens his 
tona tntill 1772 (1896) should be consulted In Norway UgentUge 
Korte Afhandlmger (1760) claims pnonty Samtiden (1890) 
started by Gerhard Gran m Bergen and transferred about igoo 
to Oslo IS now the leading Norwegian journal It is edited by 
Prof J S Worm Muller In Denmark Nye Tidender om laerde 
Sager (1720) is the oldest cntical periodical The leading month 
hes are Tilskueren (1884) Gads danske Magasin (1906) and the 
latest Dansk Udsyn (1921) 

Spam — ^In Spam the periodical came much later than in 
France and it was m the beginning dependent on its French 
prototype The earliest examples date from the middle of the 
1 8th century the two best known being Efemendes Barometn 
comedteas matntenses (1743-47) edited by Fernandez Navarrete 
and tbe Dtario de los Literates de Espana (1737-42) A third 
Memorial literano (1784) might be added 

Durmg the reign of Ferdinand VII (1784-1833) and of his 
predecessor literary men worked under great disadvantages The 
censorship of the press was active and the church viewed pnnted 
matter with suspicion The numbers who subscribed to penodi 
cals were few while their distnbution in the provinces was diffi 
cult The life of a new periodical was therefore often short both 
the editor and the author receiving but a poor reward for their 
labour In spite of these restnctions however there are two or 
three worth noting — MtsceUnea de Comer cio Artes y Literatur a 
(1819-21) and El Censor (1820-22) 

When Cnstina became regent m 1833 those antagonistic to the 
press lost much of thar power and many new penodicals began to 
come out To a great extent they also began to free themselves 
from foreign influence 

The pubhcation of reviews is one of the most characteristic 
features of present day Spam they are geneirally4iter#y JEvery 
town or province has itB mm Orgawi The most important general 
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re\iew of tbe oth century was La Lectura but it has now 
ce sed to appear At present there is La Reotsta de Ocadefite 
(19 edited b\ Or ega > Gasset Restdencta published by the 
Residercia de Estudiantes Madrid 1 also good and of greater 
interest than its title would impl> Mention may also be made of 
the Gaceta hterana La Pluma (1919) and La Revtsta ktspano 
(imencana de ciencms iHras y artes (1921) 

Switzerland — ^The ^OiJa Utteiana heloettca (1/O3-15) of 
Zurith IS the earliest literary periodical which Switzerland can 
show This was followed by the Bibhotheqiie itaUqtie (i 8-36) 
and the Bibl otlwque bntannique (1796-181^) both pubhshed at 
Gene\a The leading Swiss periodicals now are La re%ue meip- 
suelle (Gene\a 189/) La Remie de Geneve {1919) Btbko 
theqiw umversdle (1S16) dead Revue Smsse (18^8) amalgamated 
m 1 8^ 8 as the Biblwtheque umvcrselle et revue smsse La Smsse 
romande (1S85) only lasted twelve months Theologie et phi 
losophte (i868“i8/ ) an account of foreign literature on those 
subjects was continued as Revue de theologie et de philosophie 
(iS/o) at Lausanne Among later periodicals may be mentioned 
Archives de ysychologte de la Smsse romande (1901) edited by 
Flournoy and Claparede Jahresver etchms der schweizenschen 
Unt ersitatsschnften (1897-1S98) Untersuchungen ur neueren 
Sprach mid Literatwgeschichte (190^) Zmngliana MtUetl 
ungen ur Geschchte Zwmgh und der Reformation (1897) 

Bibliography — Hisxori (Brzt sh and general) A Andrews 
History of British Journalism to 18 (2 vols 1839) Cucheval 
Clangn> Hhtotre de la presse en Angleterre et aux Mats Vrus (18^7) 

R S Crane and F B Raye A Census of British Newspapers and 
Periodicals 1620-1800 (ig2‘j) W Graham The Beginnings of English 
Literary Periodicals (ig26) R R Madden History of Irish Periodical 
Literature to the middle of the igth century (2 vols 1867) A R D 
Elliot Reviews and Magazmes Early Years 19th Century in Cam 
bridge History of English Literature (v 12 1915) P de Swzy 
d^premont La Presse a travers les ages (1929) 

Europe Johann WmcLler Die period Presse Oesterreachs (1875) 

E Hatin Btbhograpkie de la presse penodique frangatse (1866) 

L Salomon Gesch d deutschen Zeztungswesen (3B 1900 06) 

C Diesch Bibhographie d germanistischen Zeitschnften (1927) H 
Wuttke Die deutschen Zeitschnften (1870) Juan Criado y Dcmm 
guez Antiquedad e zmportancia del penodismo espanol (1892) E 
Gonzalez Blanco Hist de penodismo desde sus comien os hasta nuestra 
epoca (igig) B Lmd tedt Sven es penodiska litt sv (1645-1899 

i89:)-I902) 

United States Cambndge History of En^hsh Literature Suppl A 
hist of American Literature (4 vols 191S-21) 

II Indexes The chief subject indexes to periodicals are — Library 
Assoaatzon of the United Kingdom Subject Index to Penodtcals 
(1917- ) Royal Society of London Catalogue of Scientific Papers 
iSoo-igoo (19 vols 1867-19 5) W F Poole Index to Penodcal 
Literature (various eds New York and Boston 1853-1908) Readers 
Guide (and International Index) to Periodical Literature (New 
York in prog 1911- ) D Jordell Ripertoire bibkographique des 
pnncipales revues frangaises iSgf-gg (3 vols 1S98-1901) Inter 
nationale Bibhographie der Zeitschnften hteratur etc (Leipzig m 
progress 1897- ) Camera det Deputatz Bibhoteca Catalogo 
JegS Scntti cant nelle publtcazzoni penodzche (sp 1885-95) 

III Guides and Lists British Museum Catalogue of Pnnted 
Books Periodical Publications 1881-91 Catalogue of Penodtcals m 
the Ltbranes of Toronto (Toronto X924) R S Crane and F B 
iCaye A Census of BnUsh Newspapers and Penodtcals 1620-1800 
(1927) List of Serial Publications m South iustrakas Public Library 
(pving publication dates of first and last vols ) Adelaide (1914) C 
Mitchell Newspaper Press Directory (1850- ) Sell s W orld s Press 
1920 The Times Tercentenary hand list of Engksh and Welsh 
Newspapers Magazmes and Reviews (1920) Willing s Press Guide 
5Sth year 1928 

Danish S Dahl and Th Dossing Dansk Tidssknft Index (1916) 
Dutch Nijhofis Index op de Nederlansche Penodieken van allge 
meen mhoud (in progress 1922- ) French Argus de la Presse 
Nomenclature des journaux et revues en langue frangatse paratssant 
dans k monde entier (1922) Catalogue des pinodiques smsses Bthlt 
oth^que Nattonah a Berne (tgtj) German Mosse Zeitungs Katalog 
(1923) Spexhug^ Zeitschnften Adressbuch Ausgahe 55 (1929) Vogel 
sang Adressbuch der fremdsprachtgen Zeitschnften und Zettun en 
(1927) Italian see Annuano d stampa ttal (1927-28 pp 427-606) 

United States W Beer Check List of American Penodicah 1741^ 
iSoo (1923) H O Severance Guide to the Current Penodtcals and 
Senals of the United States (1920) Frank Luther Mott A History of 
Ameman Magazmes xf4i-i8so (1930) (C T H W) 

PERIODIC CURRENT, as applied to radio is alternating 
current m whith the frequency is detemamed by the electilc^ 
constants of the circtiits m whkJi it flows 


PERIODIC LAW, THE The classification of the elements 
in the strict chemical sense is a comparatively recent problem 
for It was not until about the beginning of the 19th century that 
the two kinds of chemical substances elements and compounds 
were clearly diiferentiated The early years of the century wit 
nessed a rapid de\elopment in analytical chemistry the art of 
distinguishing difterent chemical ubstances and the consequent 
building up of a \ast body of knowledge of the chemical and 
physical properties of both elements and compounds This rapid 
expans on of chemical knowledge soon necessitated classification 
for on the classification of chemical knowledge are based not onlv 
the systematized literature of chemistry but also the laboratory 
arts by which chemistry is passed on as a living science from one 
generation of chemists to another The elementary substances 
are few in number rather less than a hundred with distinctive 
properties whereas compound substances are extremely numer 
ous in the order of a million with properties correspondingly di 
versified and often overlapping The fact that many compounds 
contain elements m common renders classification easy whereas 
elements having no chemical components are not readily ame 
nable to classification It thus occurred that the classification of 
elements lagged many years behind that of compounds and in 
fact no general agreement had been reached among chemists as 
to the classification of elements for nearly half a century after 
the systems of classification of compounds had become established 
in general use 

Probably the earhest steps towards the classification of the ele 
ments were taken by J W Doberemer between 1817 and 1829 
when he showed that certain triads of elements possessed close 
relationships between their members the alkaline earth metals 
calcium strontium and barium for example having many prop 
erties m common those of strontium being a mean between those 
of calcium and barium Similarly in the halogen triad the prop 
erties of bromine are a mean between those of chlorine and lodme 
while m the alkali metal triad the properties of sodium are a mean 
between those of lithium and potassium J B A Dumas L 
Gmelm E Lenssen Max von Pettenkofer and J P Cooke be 
tween 1828 and 1854 expanded Doberemer s suggestions by 
showing that similar relationships were more extensive than be 
tween triads of elements fluorine being added to the halogens and 
magnesium to the alkahne earth metals while oxygen sulphur 
selemum and tellurium were classed as one family and nitrogen 
phosphorus arsenic antimony and bismuth as another family of 
elements 

Many attempts were subsequently made to prove that the 
atomic weights of the elements were expressible by an arithmet 
ical function and m 1862 A E B de Chancourtois proposed a 
classification of the elements based on the new values of atomic 
weights (q 0) consequent on Stamslao Cannizzaro s system of 
1858 De Chancourtois plotted the atomic weights on a hehcal 
curve such that corresponding points difered by 16 the atomic 
weight of oxygen This curve brought closely related elements on 
to corresponding points and he suggested in consequence that 

the properties of the elements are the properties of numbers a 
remarkable prediction in the light of the modern view that the 
elements are characterized by the natural numbers from umty on 
wards which express the numbers of electrons in atoms (See 
Atomic Numbers ) In the following year 1863 JAR New 
lands proposed a system of classification of the elements m the 
order of atomic weights the elements being assigned ordinal 
numbers from umty upwards and divided into seven groups having 
properties closely related to the first seven elements hydrogen 
lithium beryllium boron carbon nitrogen and oxygen This sep 
tenary relationship was termed the law of octaves by analogy with 
the seven intervals of the musical scale A somewhat similar 
classification was put forward by Wiiham Odhng a year later, 
and in 1869 Dimtu I Mendelfev as a result of an extensive 
correlation of the properties and atomic weights of the elements 
proposed the penodic law by which thfe elements arranged ac 
cordmg to the magmtude of atomic weights show a periodic 
change of properties ’ 

the Eeriodie of fhe llements as proposed 
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by Mendeleev in 1869 had fe-w advantages over the classifications 
of Newlands and Odlmg the families of elements m all three classi 
fications being arranged m horizontal rows The principal virtue 
of Mendeleev s classification lay in the fact that he clearly recog 
nized that the outstanding periodic property of the elements is 
valency ) Valency is a number that expresses how many 
times the equivalent v eight of an element is contained m its 
atomic weight As the equivalent weight of an element is the 
weight of it which combines with displaces from combination 
or is otherwise chemically equivalent to unit weight of hydrogen 
the valency of an element is simply the number of atoms of 
hydrogen that are equivalent to an atom of the element m chemical 
combining capacity Mendeleev s classification was essentially a 
classification by valency the elements falling into seven families 
With valency from one to even respectively This classification 
by valency was further emphasized by Mendeleev m 1871 when 
he put forward an improved form of the periodic table in which 
the families of elements were arranged in eight vertical groups 
having valency from one to eight This form of the table has 
continued unchanged to the present day and on it is based prac 
tically the whole modern system of arrangement and classification 
of chemical Inowledge Moreover on this periodic arrangement 
IS ultimately based the bulk of scientific knowledge of the elec 
tromc structure of atoms 

After the formulation of the periodic law and classification by 
Mendeleev numerous attempts were made to express the law in 
rigid terms and the classification in a completely unambiguous 
form Most of these which have no longer even historical impor 
tance served merely to demonstrate that the octet arrang ment by 
\ aiency is indispensable to the classification of the elements The 
discovery of the inert gases argon etc by Lord Rayleigh and 
Sir William Ramsay from 1S94 onwards introduced a new com 
plication into the periodic classification The properties of argon 
indicated that it should be placed between the hi«^hly electro 
negative clement chlorine and the highly electro positive element 
potassium that is between a halogen element and an alkali metal 
\$ the inert gases have no v dency Mendeleev propo ed to create 
i new zero group to accommodate them thus increasing the 
number of groups or families from eight to nine despite the 
fact that several places in group VIII were unoccupied For 
example neon is the sole element having atomic weight between 
that of fluorine in group \ II and that of sodium m group I and 
could thus hive been accommodated in one of the vacant spaces 
of group VIII of Mendclee\ s table The other inert gases could 
liso be fitted into the remaining vacancies of group VIII 

This classification of the elements into eight families or groups 
having valency from one to eight respectively presents certain 
momaiies For example only one element hydrogen precedes 
the inert gas helium of group VIII though there are seven other 
gioups The inert gas argon has atomic weight greater than potas 
Slum in group I though it should have smaller atomic weight 
according to its position in the group VIII preceding the proper 
ties of cobalt indicate that it should precede nickel in the classi 
fication though its atomic weight is slightly greater the atomic 
weight of iodine in group VII is less instead of greater than that 
of tellurium, m group VI the triad of elements iron cobalt and 
mcM require to be placed in group VIII in order that univalent 
copper shall fall into group I and similarly with the triads 
ruthenium rhodium palladium and osmium indium platinum 
The anomalies relating to the position of hydrogen and that of 
these tnads are inherent m the periodic classification The anoma 
lies relating to atomic weight are however only apparent 

Mendeleev assumed that the periodicity of properties was a 
function which depended pnmanly on the magnitude of the atomic 
weights It IS certain that this is not strictly true and that the 
order of the elements follows another function the numbers of 
ekeirons in atoms known as the atomic numbers (gv) These 
numbers are based on the theories of Sir Ernest Rutherford and 
Niels Bohr as to the structure of atoms In Rutherford s theory 
an atom consisis of a central massive nucleus surrounded by nearly 
massless negatively charged electrons sufficient m number to 
jaeutrahze the positive nuclear charge Bohr 5 theory involved a 


quantitative explanation of the lines in the spectra of atoms m 
terms of the nuclear charges and was utilized by H G J Moseley 
to determine the nuclear charges from X ray spectra Moseley s 
work showed that atoms adjacent in the periodic classification 
differ by unity m nuclear charge and therefore by one electron 
Assuming that iron had 6 electrons as the 26th element in the 
chemical order Moseley showed that cobalt had 27 and nickel 
8 electrons despite the fact that nickel has a smaller atomic 
weight than cobalt The method was successfully applied to the 
other periodic anomalies and it was proved that the true order 
of the elements in the classification is that of atomic number not 
atomic weight The periodic law consequently states that the 
properties of the elements are periodic functions of their atomic 
numbers 

The Abridged or Typical Classification -—Examination of 
the prooerties of the elements in the order of atomic number 
shows that the elements fall into senes or periods of eight families 
having valency from one to eight respectively The first series 
consisting of hydrogen and helium may be regarded as a rudi 
mentary or primitive period hydrogen being the prototype of all 
the valent elements and helium the prototype of all the non valent 
or inert elements The eight elements succeeding helium lithium 
to neon form a period of eight groups from I to VIII The next 
eight elements from sodium to argon form a similar period of 
eight groups These two octet periods may be regarded as gener 
alized types for the classification of the remaining elements In 
stead of eight however there aie 18 elements up to the next 
inert gas krypton Of these 18 only eight exhibit close resem 
blance to the preceding elements of the two short typical periods 
These eight elements are potassium calcium gallium germanium 
arsenic selenium bromine and krypton — exactly sufficient to 
fill the eight groups of this 4th period This arrangement leaves 
a gap of ten m atomic number between calcium (20) and gallium 
(31) by excluding the ten elements from scandium to zinc These 
ten elements exhibit a gradual transition in properties from close 
lesemblance to calcium on the part of scandium to close 
resemblance to gallium on the part of zme The ten excluded 
elements may consequently be regarded as a first transition series 
bridging a gap in atomic number and in properties between more 
t>pical elements of the period 

Similar considerations apply to the 18 elements from rubidium 
to the next inert gas xenon ten elements from yttrium to cadmium 
being excluded and relegated to the second transition senes 
leaving a typical period of eight elements rubidium strontium 
indium tm antimony tellurium iodine and xenon In the next 
period the sixth 32 elements occur from caesium to the inert gas 
radon Nevertheless as m the two preceding periods only eight 
elements are closely related to those of the short typical periods 
these eight being caesium barium thallium lead bismuth polo 
mum the unknown halogen element 85 and radon 24 elements 
from lanthanum to mercury are consequently excluded and rele 
gated to the third transition series In the last period radium 
alone shows close resemblance to elements in the typical periods 
and the remainder actinium thorium protoactinmm and uranium 
are consequently relegated to the fourth transition senes 

The typical classification of the elements shown m Table I 
thus consists of 7 periods each consisting of eght groups each 
period except the rudimentary ist and the incomplete 7th com 
mencmg with an alkali metal and ending with an mert gas This 
arrangement illustrates the extreme regularity 0! the periodicity 
of properties of the elements included in this abridged classifi 
cation It further reveals that basic or alkaline character m 
creases steadily m each vertical group from a minimum in period 
one to a maximum in period seven and decreases steadily in each 
horizontal period from a maximum in group I to a mmimum in 
group VIII This decrease in basicity in each period however is 
not quite uniform but occurs by a senes of leaps all the elements 
yielding alkaline hydroxides being in groups I and II those 
3rieldmg amphoteric hydroxides (soluble m both acids and alka 
hs) being included m groups III and IV while all the acidic and 
non basic elements are included in groups V to ^11 T^e ele 
ments can thus be further classified into an alkdme class of two 
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groups I and II and amphoteric class of two groups III and I\ 
and a fion alkaline or acidic class of four groups V to VIII It , 
ma> further be observed that where elements exhibit variable 
\alency this 'variation occurs by two or four units Elements 
of group III for example exhibit variable valencies of three and 
one those of group IV \alencies of four and two those of group 
V valencies of five three and one and so forth This variation 
of valency by two or four units is intimately related to the three 
main classes of elements the alkaline class of two groups the 
amphoteric class of two groups and the non alkaline class of four 
roups a reduction in valency of two or four units bemg accom 
panied by an increase m basic character equivalent to a decrease 
m group number of two or four umts Thalhum of group III for 
example on reduction from valency three to one exhibits the 
properties of an alkali metal of group I with valency one 
The \ariations m alkaline character of the elements of Table I 
as one proceeds either along the horizontal periods or down the 
\ ertical family senes lead by a sort of cross hatching to a mam 
festation of resemblances between elements otherwise unrelated 
in the classification For example these variations explain the 
close resemblance of beryllium and aluminium two metals which 
are not in the same group or period In a similar way resem 
biances anse between hthium and magnesium and between boron 
and silicon So pronounced is this diagonal resemblance m the 
periodic table that a line drawn between beryllium and boron 
and between alummium and sihcon and continued diagonally 
across the table completely separates all the metaibc from ail 
the non metaibc elements and allocates hydrogen and arsemc to 
the non metals and antimony to the metals All the known non 
metals are in the abridged classification (Table I ) which also 
includes a space for the missing halogen (eka iodine) 

The Transition Series — The elements excluded from the 
abridged classification as showing considerable divergence m prop 
erties from the typical elements of the first two octet periods are 
ten m the 4th period ten in the sth period twenty four m the 6th 
period and four of the five known elements of the 7th penod 


Examination of the properties of the ten transition elements of the 
4th penod reveals that these elements can be arranged m a period 
of eight groups III IV V VI VII VIII I and II scan 
Qium the bgbtest element being proper to group III and zinc 
the bea'viest element proper to group II the triad iron cobalt 
and nickel bemg included within group VIII A similar arrange 
irent holds good for the ten transition elements of the 5th period 
yttrium the hghtest being proper to group III hke scandium and 
cadmium the heaviest to group II like zinc the tnad ruthenium 
rhodium and palladium bemg included ■within group VIII 

In the 6th period however there are 4 transition elements 
The heaviest nine exhibit extremely close resemblance to the 
heaviest nine of the two preceding transition periods celtium 
(hafnium) thus bemg proper to group IV like zirconium and 
titanium while mercury is proper to group II like cadmium and 
zinc the triad osmium indium and platinum hke its two fore 
runners bemg included withm group VIII Group III alone re 
mams unoccupied and 1 5 elements remain in this transition senes 
These 15 elements the rare earth metals from lanthanum to 
lutecium all exhibit characteristic tnvalency and an extremely 
close resemblance to yttrium and scandium of the preceding two 
penods The 15 elements are consequently all proper to group III 
Of these 15 however lanthanum alone is characteristic in yielding 
a strongly alkaline hydroxide and diamagnetic salts The remain 
mg 14 elements cerium to lutecium may therefore be relegated 
to a transition sub senes lanthanum remaining as the typical 
group III element of this transition penod thereby reduced to 
ten elements closely resembhng the ten m each of the preceding 
transition periods The 14 excluded elements (see Table III ) can 
not be arranged to form a period as none of them exhibits vdency 
higher than four or lower than two They thus constitute an 
anomalous sub senes of this transition penod 
In the last period the 7th the transition series includes only 
the radioactive elements actinium thonum protoactmium and 
uranium with valency from three to six respectively These ele 
ments may therefore be allocated to groups III IV V and VI 


Table II Transition ClassiiicaUon 
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Table III Rare Earth T ansition Siihseries (period 6 group III ) 


Class 
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of the transition period As there is no gap in atomic number be 
tween actinium (89) and thorium (90) similar to the gap of 14 
between lanthanum (57) and celtium (72) in the preceding transi 
tion period it may be regarded as certain that the transition ele 
ments of period 7 do not include a rare earth sub senes similar 
to that of period 6 

The transition classification shown m Table II consists of four 
similar periods comprising an octet of groups from III to II each 
period containing a triad of elements m group VIII and a single 
element m each of the other groups This classification resembles 
the abridged or typical classification m that basic character de 
creases in each period from a maximum m the lightest to a mini 
mum m the heaviest element and increases in each group from a 
minimum in the hghtest to a maximum in the heaviest element 
The transition classification differs from the abridged classification 
in that valency differences of one unit m an element can exist 
that all the elements are metals and that nearly all can yield col 
cured salts at all stages of valency whereas the valency difference 
for elements m the abridged classification is invariably two or four 
units 

I he Complete Periodic Classification — On combining the 
abridged classification (Table I ) with the transition classification 
(Table II ) the full periodic classification including the whole of 
the known elements is obtained and is shown in Table IV 

Seven mam periods suffice to include all the elements a rudi 
mentary period of two elements two simple or short periods each 
of eight elements and four complex or long periods each consist 
mg of two sub periods Each penod comprises eight groups com 
mtncmg with I and ending with \III the simple periods and the 
first sub periods of the long periods terminating with inert or 
noble gases whereis the second sub periods of the long periods 
terminate with noble metals To indicate the close resemblance 
of hydrogen in its umvalency to the alkah metals and to the halo 
gens it IS included m both groups I and VII hehum being m 
eluded m group VIII from its close resemblance to the other noble 
gases despite the fact that it differs from them in possessing only 
two instead of eight potential valency factors or electrons 

The transition elements are shown m thm type to distinguish 


them from the elements most closely allied to the typical elements 
of the first two octet penods To preserve the symmetry of the 
octet classification the 15 rare earth elements of group III 
succeeding barium in atomic weight are represented only by their 
most typical member lanthanum the other 14 being shown m 
detail in a footnote to the table 

Mendeleev stated that a natural law only acquires scientific im 
portance when it yields practical results m elucidating unex 
plained phenomena in disclosing unrecognized occurrences and m 
evoking verifiable predictions The periodic law has been used m 
the classification of the elements m the determination of atomic 
weights of elements from equivalent weights m correcting atomic 
weights in the prediction of the existence and properties of new 
elements and in the determination of the electronic structures of 
atoms It was used by Mendeleev to determine the atomic weights 
of indium and beryllium which were then m dispute and could not 
be settled as only the equivalent weights were known In the 
same way Mendeleev was enabled to predict the existence and 
properties of eka boron eka aluminium eka silicon eka manga 
nese dwi manganese and eka tantalum now identified with the 
elements scandium gallium germamum masurium rhenium and 
polonium respectively Similarly the discovery of the noble gases 
hehum and argon (crude) led to the prediction of eka hehum and 
eka dwi and tri argon now known as neon krypton xenon and 
ladon respectively (See Atmosphere ) 

Intefpretation of the Periodic Law — ^The recognition of 
the existence of a definite periodicity in the chemical properties 
of the elements particularly with regard to valency soon led to 
many hypotheses as to the inner meaning of the periodic law At 
first attempts were made to express this periodicity m terms of 
mathematical relations between atomic weights but after the 
periodicity of properties was found to be a function of atomic 
numbeis instead of atomic weights investigations were almost 
solely directed to the relations between elections m atoms All 
modern interpretations of the periodic law are based on hypotheses 
as to the electronic structures of atoms and all possess the com 
mon feature that they postulate tacitly or exphcitly the existence 
of a natural law of uniform atomic plan to which all atoms con 
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PERIODONTOCLASIA— PERIODS OF ART 


foim Essential^ this is that the electronic structural pattern 
ot e\ery atom is a recapitulation o the patterns of all atoms 
ha\ing fe^er electrons 

Examination of the periodic classification at once reveals that 
the most ba ic or aikaii iormm<^ atoms have electrons •v^hich are 
most ea ih detached and that in general basic character is pro 
portional to electron mobility Take for example the thallium 
atom it pos esses a sm^^le most feebly attached electron re ponsi 
ble tor the po\\eriuI alLahmty of its hydroxide m which the 
xalency is unity it further possesses two more firmly attached 
electror b\ which it becomes tnvalent and yields an oxide of 
relat\el> feeble basicity It is evident that the electrons in an 
atom are not ..li equall> firmly bound but that there is a pro 
gressive increase in firmness of bmdm as more and more elec 
Irons are disclosed by increase of valenc> If different atoms are 
compared this rule of increase of firmness of electron binding with 
valency increase is still found to hold true bivalent magnesium 
for example being less basic and having more firmly bound elec 
trons than univalent sodium This eneral feature is abundantly 
evident in the abridged classification (Table I ) in which basic 
or alkali forming character decreases steadily in each period from 
group I to group VIII 

The maximum firmness of binding of electrons observable in 
the elements of group VIII m each period leads to curious re 
suits Helium of atomic number and with 2 electrons is chenu 
cally inert The next element hthium of atomic number 3 and 
with ^ electrons is definitely only univalent and thus possesses 
2 electrons which resemble the helium 2 in being unavailable for 
chemical combination by valency From hthium valency and 
firmness of electron binding increase to a new maximum in neon 
which IS chemicaliv inert like helium In each period the same cir 
cumstances are observable leadin^^ to the conclusion that the 
inert gases represent specially stable arrangements of electrons 
This arrangement is obviously one of electrons for helium and 
8 for all the other inert gases 

The fact that each period begins with a univalent alkah metal 
followmg an inert gas of the previous period involves that each 
alkah metal contains the stable structures of all the preceding inert 
gases and similarly for every other element m the classification 
The bivalent group II element radium foi example must contain 
the structures of the inert gases radon xenon krypton argon 
neon and helium and must therefore contain the seven electron 
groupings 8 8 8 8 8 2 in order of decreasing firmness of 1 
electron binding that is from the atomic nucleus outwards 
the last 2 being the valencv electrons The number of elec 
tron groups is 7 radium being in the 7th period In Bohr s theory 
of atomic structure based on spectral evidence these groups of 
electrons are referred to as quantum groups and are characterized 
by quantum numbers from i to 7 which are identical with the 
ordinal numbers appropriate to the various chemical periods 
This description of electron groups by quantum numbers is con 
vement to avoid confusion between the facts of periodic classi 
fication and those of electronic structure / 

Law of Urn form Atomic Plan — It has been indicated that the 
elements in each chenucai penod fall into three classes an alkahne 
an amphoteric and a non alkahne class consis mg of 2 2 and 4 ele 
ments respectively per period It has further been indicated that 
valency variation occurs only by two units that a bivalent ele 
ment can never be umvalent a quadrivalent element never tnval 
ent This involves that 2 valency electrons in an atom are most 
firmly bound 2 less firmly bound and any remaining least firmly 
bound Sulphur with 6 electrons for example can be bivalent 
with 2 weakly bound electrons quadrivalent with a further 2 naore 
firmly bound and sexavaient with a further 2 still more firmly 
bound Hence the inert gas octet of electrons composes three 
sub groups the first with 2 electrons most firmly bound the 
second also with 2 but less firmly bound and the third with 4 
electrons least firmly bound This 224 sub grouping is disCemi 
ble throughout all the periods shown m the abridged classification 
and IS thus present m each quantum group of electrons in ail 
atom^ ♦ 

In the 4th chemical period ten elementa mtervene betw^ 
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groups II and III and form a transition senes and it can be 
shown that none of the ten transition elements possesses more than 

electrons of the 4th quantum group and that all the 10 more 
firmly bound electrons are proper to the ^rd quantum Examma 
tion of the transition cla sification bow-s that it is divisible into 
two classes {see Table II ) the first consisting of 4 elements with 
high natural xalencies and the second of 6 elements with low 
natural xalencies This division of the transition penod corres 
ponds with a divi ion of the ten electrons into two sub groups of 
4 more firml> and 6 lesb firmly bound This sub grouping is gen 
eral throughout all the transition senes and leads to the conciu 
Sion that the 3rd 4th and sth quantum groups can be extended 
from the 2 4 sub grouping of the inert gases to 2 2446 
discernible onwards from umxalent copper silver and gold 
respectively 

In the 6th chemical period 14 elements intervene between 
groups III and IV of the transition classification and form a 
transition sub senes It can be shown that the firm ness of binding 
of the 14 electrons concerned relates them to the 4th quantum 
group This sub senes can further be shown on various grounds 
to be divisible into two classes the first comprising the six cerium 
earths and the second the eight lutecium earths (usually referred 
to as the yttrium earths ) This division of the sub series corres 
ponds with a division of the 14 electrons into two sub groups of 
6 electrons more firmly and 8 less firml> bound The 4th quantum 
group is thus extended from the sub grouping 2 4 4 6 to 2 2 

44668 

From the foregoing g^oup and sub group schemes the structure 
of the heaviest atom uramum with 9 electrons may be deduced 
to contain the groups 281832 1886 comprising the sub 
groups 22242 446224466S22446 

224 222 The precise form of the law of umform atomic 
i plan IS now evident The maximum numbers of electrons in main 
I groups are equal to twice the squares of the natural numbers 
2(1^ 2 3^ 4^)=2 8 18 3 the number of sub groups in a main 
group IS equal to one less than twice the natural number char 
acterizmg the group the 4th group having X4~i“7 sub groups 
the numbers of electrons in the sub groups of a mam group are 
equal to twice the natural numbers taken m duplicate the last 
sub group being unduphcated and equal to twice the natural num 
her characterizing the mam group the 4th group having the sub 
groups 2(1 I 2 2 3 o 4)==2 244668 This law of um 
form atomic plan discloses clearly the inner meaning of the pe 
nodic law of chemistry m terms of the arrangement of electrons 
within atoms 

Bibliography — J N Fnend A Text book of Inorganic Chemistry 
vol 1 p 26s (1917) J W Mellor A Comprehensive Treatise on 
Inorganic and Theoretical Chemistry vol 1 p 248 (1922) J D Mam 
Smith Chemistry and Atomic Structure (London 1924) 

(J 0 M S) 

PERIOBONTOCLASIA or PYORRHEA ALYEO 
LARIS see Pyorrhoea 

PERIODS OF ART An art penod is that duration of 
time within which the mam arts both fine and apphed show 
a general recognizable trend or group of characteristics These 
characteristics which the reader will find descnbed under the 
vanous articles hsted at the end of this article like those of 
the human beings who created them are usually complex and 
difficult to describe often being wholly unrecognizable until the 
observer has equipped himself with a considerable experience in 
the identification comparison and classification of vanous works 
of art and even when he is so equipped these charactenstics 
are sometimes found to be the basis of irreconcilable discussion 
so far as details are concerned by the greatest of experts That 
there are however specific charactenstics upon which the ma 
^onty of authorities agree and which clearly indicate the tinie and 
geographical location on the earth s surface wherein some certain 
work of art was conceived and made cannot be denied It is on 
such eiipert classification quite as mtich as upon the deductions 
of archaeological research that the whole fabric of the history 
of art as well a$ ote un^Jetstandmg of the extent and charactens 
tics of the vanoiis cultural periods is Ji^sed 
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PERIODS OF ART 



The hart which extetide over th foHowIno four paoe gl es a chronol gfc f and ge g aphloal outline of the various periods of art throughout the world 
location i I d! ted by the name of the unt y r gene al rea pe fled at the t p f the I mns f th ha t Th years starting t 6000 B C or 
y ar in extent and the later es b Ing finally r due d n th ec nd pa t f the hart t 100 ye in xt nt 

Th first part f th ha t co r the time f m 6000 B C or earlier t AD 350 the eo nd frorh A P 350 to the pr s nt time It hould 


had b en arrived at 

In the ind c ti n of a given per od $ lid line sh ws the length f time d ring whi h it influ nee w felt If the beginning o nd of th lin i 

had a def! te beg ning r end suoh s did ma y of those in China id ntified by th dyna ti s in wh h th y rred 

The dat ngs of th earli t p i d ar neees ar ly vague ft n being leg nd y In cha acter and on equ ntly freq ently the fl Id of c ntr ver y 

latt r part of this arti le well as by the author under whose strict super isl n ea h stat m nt wa a f Hy w ghed and heeked U d r th heading 

of gr at do bt th omm n n mes fo thes cultures are thereto e g en S m larly the d isi ns nd the he dings A gean and Greece and Italy 

Civilization s ems to have dev loped from barbarism first in Egypt In the Tigro Euph te Val! y in India or in China though authorities diffe as 

tur® or such racial quest ns as may a ise in a oonsiderafio of p e hi toric India In Ch na whe e the bronze age preceded that of Eur pe the mor r 

America Is used in the broad sense to Include also th earliest uitu es of the Pueblo area n the southwe t rn United States 

It Is interesting to note that the period between 500 B 0 and 350 B C coinciding with the beginning of the iron age In o tl»rn Eur p^ witness d 
the Etruscan in Spain th Phoenician and Carthaginian In Western Asia the ea ly Persian apd fn Ily in China the Ch u Dynasty which produced 
hi* studies and keeWn m nd the relative growth and decline of the art of various ectf of the ea th m a w y that would be ve y difficuit otherwise 
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0 that fear u d r t ndfng f th tim f oc th du tl n nd th rel ti n hip f th s p lod an b ga ed at gl Th g ograph a! 

rfi a e gro p d nt ect n Id at d at th I ft ha d td nd t will b t c d th t th t ar n t on t t th ea H a b g 2000 


b n t d th t th g or ph al di In f th ec d se t n d ff from those of th first w no t th f a t that m re definite dem r ati n politically 


dotted it show a grad Id I pm nt r dec! e If ther $ an ab upt b sinning r end terminated by a small ro U th how th I the per d 


B t thi compil t on r pr se t th n ns f th be t fo nd d pi ons and h b n ar f lly brought t g the by tK a tho Itie enume ated the 
Goth T t n H 11 tatt a e In I d d umb r f Europea ultu I e p on espe t e f th tu I c al rigi s whi h liil a matte 
a ailed by th I It ral nam without c id at on of any f th ex t g r i I diff e r miiarltes 

to whi h culture ame earl r It w not th ught dv able to ttempt t !nd t th dlff r ng II elem nt that reat d Ch Idean nd S m ri n c I 
less leg ndary dyna te f H ia nd Sha g h ve be ndl ated in a rdan with th d ti g f the Ch n s hron ! s while the heading C nlral 


th X lienee of the Greco Scythian p r d 1 th© ternt ry now known a Ru a wh le In Greece the P cl an ulture wa t it he ght in Italy 

cm f tb m t bet t ful bro z k w t the oil to of t -Klay Th th read r will fi d It possibi th gh the use f th cha t to 0 g I e 

to br ng togeth r f n vari uree* fmnf m tion ^ 
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PERIODS OF ART 



It was found necessary In the above second section of the chart on the periods of a t ot only to make smaller subdivisions of time ra gins from 250 
Seoortphloal subdivisions becau e of the alter d m re numerous nd m r defnit nation I dem cations The count les of Eu ope separated and though 
partly distinct from b t pa all I with th onti t Kore and Japan tho gh closely bound to China f nd their own expression and finally North 
new cuitu e In this rea Mmy uthorltles Include C llnglan and Romanesque under the general tttle of Romane que Art and the line between early 
Syrian under We te n Asia are sometimes oonsid red varl nl form of Ih Byzantine even the widely dl e gent Armenian style is occasionally call d 
shores of the Adriatic 

A new u e for these oha ts is Htu trat d In this second n that of the study of one single pe lod f art such as ih© Cothio and its development 
Early and Rayonnanl etyle In France followed almost Immediately by Its H e In Germ ny Sp n and England I ter In Scandinavia and still later 
oharfrcteristics that made the Baroque so appealing at I ter date Gothic art so n became flamboyant as Indeed It immediately afterwards became In 
there was a revival In G thic art b tween A D ISOO and A D 1900 not only in Germany France and England but In America where the original 
in the various countries and the approximate dat^ easily fixed in ramd 
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ye r t 100 years owl q i th ontlouaily i e jng peed j the devel pm ni of art p lod ih oh t the wo Id but t t!te and add to the 

there wa a t g m i I nfluen c ach b g n m 1 nd v dual n tl nal de elopment Engl d sta ting with the Rom n p rlod dev loped 

Am rlo wh h had kn wn ly P bl o Itu e 1 1 the 17th Ce t ry be m nhab ted by Eu p ans wh b ought to t nd de el p d n ntirely 

Ch t a w rk nd tarn w k f the Ital an Roman sq style I qu te tmpos ble to fix d fi It ly B th th C pti und North Afr oa a d the 

By^antl e The wo d Byza tin a used n the h rt is nfned to that rt prod d d r the d cl I flu n e of C stantinople m Greece and n both 

I the va 0 s untries wh oh f It its Inf! With this s cti n It may b se that G thi rt sta ted between A D 1100 and A D 1200 In th© 
I It ly who It nflu ce la t d f ly a ompa at v ly hort tim giving way t the R nai sane In G rmany p rhaps be aus© of the same nat onal 
Fran whil In England It was afl the rig n I Int oduct fi st the" deco at d tyle d I ter th perpe di ular style It may also be se n that 
pe i d had never ex sted In th ame way the flu tic© of the Roman the Car Ilnglan and R manesque as well s many other p rlod can b traced 





























































































PERIOECI— PERISCOPE 


\s was pointed out m the no es under the first chart in the 
reference to the period between 300 bc and bc there 
eenib to occur at times a nearh world wide stimulus or depres 
ion m the held of art From An 1400 to 1500 that great 
mo\ement called the Renaissance prevailed through southern 
Europe at the same time the Gothic movement m northern 
Europe was still producti\e western \sia saw perhaps its highest 
pinnacle m painting pottery making rug weaving and the other 
arts and m the Far East the great himg Dynasty (1068 to 1644) 
w s at Its hei ht It seems strangely ine'^plicable that though the 
individual causes seem to diter m some cases being due to re 
iigious fervour m oth rs the pomp resulting from great wealth 
the results v^ere neveitheless equally worthy 
\ct when we study that small part of the history of man of 
which we have records we find that the development of civiliza 
tion has extended over only a comparatively briet period of time 
and that it has in the vanous parts of the earth been parallel 
and consistent Thus though we of the western world may look 
down upon the civihzation ot the Far East perhaps because 
the East did not produce such efficient battleships it is evident 
on closer study that the Chinese are very much like the West 
erners They understood and used bronze at about the same 
time and though they have never taken the same interest in 
iron and steel it was their invention of the lens and gunpowder 
which made possible these modern battleships 

^ot only were there a number of cultures which originated at 
about the same time but it must be kept ir mind that from 000 
years ago (at just the time these cultures began to take on marked 
individual characteristics) travel inspired by commerce and war 
commenced to bind together the races of man with an ever 
stronger bond It is therefore not so surpnsmg that at certain 
given times man s development in the vanous parts of the world 
should be such as to produce simultaneously great artistic 
achievements 

The tremendous wars which the Mongols waged under Jenghis 
khan and which influenced the East and West alike may have 
dammed the flood of production until it rose to the irresistible 
pressure which found expression m the courts of the Mmg Dy 
nasty as well as m those so similar ones of Renaissance Italy 
The religious fervor whi h made Gothic art possible was not dis 
similar to that felt m Western Asia and China and both were 
probably the result of the oppressions of war and at the same 
time reactions against a too materialistic wealth 
This consideration leads us to question what now seems to be 
the world trend What can be hoped for the immediate future? 
To a remarkable degree the improved methods of travel and 
communication are bringing together the vanous peoples Na 
txonai characteristics are being so blended as to show signs of a 
loss of identification The Japanese artist is like the French 
influenced by Cezanne and there are American sky scrapers in 
China Undoubtedly this is going to prove a happy thing for all 
art as well as for civilization though just now the process is a 
discouraging one There is bound however to emerge a func 
tional art with a world wide appeal 
A much more threatening element is that easily perceived 
interest on man s part in the new toys provided him by a bounti 
ful science The publics of all countnes are becoming so inter 
ested m the moving pictures that there is little time to spare 
for looking at paintings Similarly the radio the automobile and 
a thousand other inventions bid for man s amusement and time 
and compete with all artists How long it will take the world to 
adjust itself to this melting down of vanous characteristics and 
to the building up of wider and more profound charactenstics 
how long It will take artists to adjust themselves to the new 
competitive demands and learn to make use of the inventions of 
science rather than combat them or have them make use of art 
IS a question that cannot yet be answered but it is certain that 
until these two obstacles are overcome there can never be great 
art such as there has been in the past 
Thus we must get out of the habit of thinking that the last art 
IS the best art There is more loss than gam to be seen when the 
earher ^rts such as those of Jplgypt or China or Greece are 
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weighed m the scale against the modern m spite of (or perhaps 
because ot) all the new means available to artists of to day which 
these earlier civilizations did not know 

The following articles deal with the vanous penods of art 
A.RT Archaeology Stone age Falaeohtktc MesoUthtc Neo 
hthtc Bronze Age Iron Age Hallstatt Egvpt Art mid 
Archaeology Architecture Indian and Sinhalese Art and 
Archaeology Babylonia and Assyria Phoenicia Etrus 
CANS Carthage Western Asiatic Architecture Persia 
Archaeology Persian Art Painting and Calligraphy Par 
thia Pleblo Greer Art Roman Art Byzantine Art 
Chp^ese Architecture Chinese Painting Chinese Sculp 
tlre Japanese Architecture Japanese Painting and 
Prints Japanese Sculpture Illuvinated AIanuscripts 
Romanesque Art Gothic Art Renaissance Art Baroque 
Louis Stylfs Rococo Modern Art Modern Architecture 

Thanks must be given for their kind assistance m providing the 
facts upon which the charts in this article have been constructed 
to Professor Alfred W Tozzer Dr Herbert J Spmden Dr 
Ananda k Coomaraswamy and Alan R Priest 

Bibliographies on the various penods will be found at the end 
of the abov e mentioned articles (W E Cx ) 

PERIOECI, m Greek Penotkot m ancient Laconia the class 
intermediate between the Spartan citizens and the helots {q 0) 
Ephorus says (Strabo viii ^^4 seq ) that they were the original 
Achaean inhabitarts of the country (Gr it^plolicol — dwellers 
around ) The term however came to denote not a nationality 
but a pohtical status and afterwards included Arcadians on the 
northern frontier of Laconia Dorians especially in Cythera and 
m Messenia and lomans in Cynuria They inhabited a large 
number of settlements varying in size from important towns like 
Gythmm to insignificant hamlets They possessed personal free 
dom and some measure of communal independence but were 
under the immediate supervision of Spartan harmosts (governors) 
and subject to the general control of the ephors They were ex 
eluded from all Spartan offices of state and from the assembly 
and owing to the absence of any legal right of marriage (eTiyapia) 
the gulf between the two class s was impassable See Sparta 

PERIPATETICS, the name given m antiquity to the fol 
lowers of Aristotle (qv) either from his habit of walking up and 
down as he lectured to ks pupils (Gr irepcTraretp to walk about 
or from the TrepLiraros covered walk) of the Lyceum {See 
Aristotle ) 

PERIPATUS, a genus of remarkable worm hke Arthropoda 
(gv) belonging to the class Onychophora (qv) The name is 
often loosely used to denote all members of this class which is in 
many respects intermediate between the segmented worms (Annel 
ida qv) and the Arthropoda (insects spiders crabs etc ) 
though most nearly related to the latter There are about 40 
I species of Pertpatus found chiefly in tropical Amenca tropical 
Africa and the East Indies 

PERISCOPE, an optical instrument used m land warfare and 
m submarine navigation to enable an observer to see his sur 
roundings while remaining under cover or submerged It mvan 
ably includes among its optical elements two mirrors or reflecting 
prisms to change the direction m which the hght travels the first 
to divert it down the mtenor of a tube and the second to guide it 
into a direction convenient for observation In addition there is 
usually a more or less complex telescopic system and in some 
types devices are added for taking ranges for measuring the 
speeds with which vanous objects are moving for searching the 
whole sky and for varying the magnifying power of the tele 
scope 

The simplest type of periscope consisting of a tube and two 
mirrors at its ends placed parallel to one another and at an angle 
of 45 with the axis of the tube is not of recent origin but the 
great developments which have been made in modem times are 
due to requirements for submarine navigation These develop 
ments secure a large angular field of view when the tube is of con 
siderable length and yet of restneted diameter and give an en 
larged image As in other military instruments^ clear vision 
through the periscope even under adverse conditions is of grear 
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importance and the beam of light brought to the observer s eye 
mu t therefore be of a diameter lar e enough to till his pupil when 
It IS somewhat \/idely opened These vanous conditions tend to 
be opposed to one another so that the design of each instrument 
represents a compromise which may vary over a considerable 
range as more or less importance is attached to one or the other of 
these requirements 

A typical submarine periscope consists externally of a tube 
about 30 ft lon°" and 6 in in diameter except foi a length of from 
two to three feet at the top where the diameter may be reduced 
to two inches or even less At the lower end a length of several 
feet of the full diameter is required for passing through the long 
stuffing box where the instrument enters the hull of the sub 
marine A diameter of about six inches is needed to resist the 
bending moment caused by the resistance of the water as the 
submanne advances an increase in the diameter adds to the re 
sistance offered by the periscope to the boats progress The 
narrowing at the top is introduced to make the part which pro 
jects above the surface of the water less conspicuous The optical 
effects of this constricted portion are so pronounced that the 
dimensions assigned to this part detennine the design of the 
instrument It is debatable whether the tendency has not been 
to attach too much importance to this reduction m the diameter 
of the tube 

If an observer looks through a series of tubes of the same diam 
cter but of different lengths placing his eye close to the end of 
the tube his field of view will be smaller with a long lube than 
with % short one The factor govermng the extent of the field of 
MSion IS obviously the proximity of his eye to the front end of the 
tube Thus in a periscope the only way of increasing the field of 
view is to locate the eye virtually near the lop of the tube by 
inserting therein a system of lenses which in addition to satisfy 
mg other conditions will form an image of the observer s eye m 
the required position These further conditions ensure the trans 
mission to the real eye of all the light (assuming for the moment 
that ail losses of light on refraction through the lenses of the m 
strument may be neglected) that reaches the virtual eye position 
roughly tin v involve the insertion m the tube of a lens at inter 
V Us proportional to the distance of the virtual eye from the open 
end of the tube Thus if the field of view is to be doubled the 
number of lenses needed m a tube of given length and diameter 
must be doubled Two tubes the length and diameter of one 
being twice that of the other wiil give the same field of view but 
the diameters of the light beams transmitted wiU be in the ratio 
two to one Since diameter of beam and angular field are recipro 
caily proportional the angular field may be doubled in the large 
lube for a fixed number of lenses without reducing the illumination 
below that obtained with the smaller tube It follows that for a 
given angular field and a given diameter of emergent beam the 
number of lenses required is proportional to the length of the tube 
and inversely proportional to the square of its diameter As an 
illustration the number of lenses required to transmit a given 
beam down a tube three feet long and two inches in diameter will 
transmit the same beam down a tube 27 feet long if the diameter 
IS mci eased to six inches 

The chief objection to an increase m the number of lenses in 
an instrument is the reduction in the brightness and clearness of 
the image it involves The brightness suffers because the amount 
of light transmitted through the instrument is decreased owing 
to rdlaction absorption and scattering the clearness is dimin 
ished because of the transmitted hght a decreasing proportion 
IS concerned with the formation of the real image the rest form 
mg spunous images or appearing as mere fog When these addi 
tional tenses belong to a narrow part of the mstroment their 
powers being inversely inoportional to the interval between 
successive lenseS^-^thai is^ proportional to the inverse square of 
the diameter of the tube— are Mgh^ and their ejects m introduc 
w$ fcremovfthte aberrations such as chromatic aberration and 
mrrattire of field cmmponim$fy peat BVchu the optical 
jof view that ftwrowmess in the tube even for a abort tength 
tte * 
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roughly similar to that obtained by direct vision Usually angular 
magnification of one and a half is preferred An angular field of 
about 40 IS ordinarily attained with an emergent beam of diam 
eter 4 or 5 millimeters 

The use of a simple telescope in addition to the top and bottom 
reflectors would not allow such a field of view to be attained in a 
periscope of normal length The typical method of developing 
more complex telescopes to meet the conditions consists m adding 
one telescope to another with their objectives facing one another 
The resulting ma mfymg power is the ratio of the magnifyino- 
powers of the component telescopes and may therefore be kept 
down to the low value desired while the leading lenses which 
constitute the eyepiece of the first telescope are of the small 
diameter needed A system of this kind will yield satisfactory 
images near the axis whatever the separation of the two objectives 
may be but in the outer parts of the field owing to the obliquity 
of the corresponding beams between these lenses the brightness 
of the image is reduced as the separation is increased There is 
thus a limit to the len^^th attainable by the use of two telescopes 
but the addition of more telescopes gives correspondmgly greater 
lengths 

In many periscopes a higher power than one and a half nearly 
always six can be mtroduced instantly m place of the lower power 
without any change in the focus or displacement of the centre of 
the field of view In order to avoid loss of light or reduction of 
the field as seen by the observer (the apparent field) the 
change of power must be effected at the top of the instrument 
that IS in the narrow portion of the tube This requirement of 
course adds to the difficulties msepaiable from a narrow tube 
Of the many different means of changing the power employed by 
different makers only one will be illustrated 

When it IS required to search the complete sky the top re 
Sector must consist of a prism or alternatively of two prisms 
placed with their reflecting bases close together and parallel to one 
another The way in which iwht from different altitudes is directed 
down the tube is evident from fig i 

Principles of Construction — ^The accompanying series of 
illustrations (figs 2 to 4) show the general pnncipies of construe 
tion together with the appearance of the two ends in one of many 
patterns made by Messrs Barr and Stroud Fig 2 shows dia 
grammatically the arrangement of the optical parts in a bifocal 
periscope giving a field of view of 40 with a power of and a 
field of 10 with a power of 6 The system will be considered first 
as a high power instrument Light enters through the plane 
parallel plate a which is sealed into the tube making a watertight 
joint immediately afterwards it is reflected downwards by the 
prism h and is then refracted in turn by the lenses e f and g, 
which constitute an inverted astronomical telescope Of these e 
corresponds to the eye lens / to the field lens of the eyepiece and ^ 
to the object glass This telescope is followed by a second com 
pnsing four lenses h k m and n the objective k a collector 
lens which may be moved along the axis of the tube for focusing 
and the remaining pair m and n together constitute the eyepiece 
of the periscope The lower reflector is the pnsm Ij to which the 
lens m of the eyepiece is cemented 

The first telescope produces an inverted image of angular mag 
nification measured by the ratio of the focal lengths of e and i 
The second telescope magnifies this image m a ratio depending on 
the relation of the focal tength of the pair of tenses h and k to that 
of the eyepiece m and By a proper selection of these focal 
lengths a power of six can be obtained The inverted image formed 
by the first telescope is remverted by the second so that objects 
viewed through the penscope present their natural appearance To 
obtain a power of one and a half with a correspondmgly augmented 
fi.eld[ Messrs Barr and Stroud introduce a Galilean telescope 
which gives an upright image m front of the system, just described 
Smee a dimimshed angular magnification is to be obtained the 
negative lens c of the Gahlean telescope precedes the objective d 
When the high power is in use the tenses 0 and d are ^wung to one 
■ side as at ci and di against the side of the tube Fig 2 shows the 
: imths of two h&mm through the low power system thnt ateng tne 
I ms having the full fcms seoiaom admitted by the tenses f «d 



PERISSODACIYLA 


529 


and the other from a point at the edge of th field sho\Mng by its 
smaller cros section the diminution in illumination -v^hich takes 
place 

Fik 0 ho\vs the upper end of a B^rr and Stroud pen cope of 
the sL> searching tvpe The lov^er end is illustrated m fig 4 
To enable the observer s line of sight to be directed to an> part 
ot the honzoE the instrument is rotated about its b.tl b> the 



Fig I — DIAGRAM SHOWING HOW LIGHT FROM DIFFERENT ALTITUDES 
IS DIRECTED DOWN THE PERISCOPE TUBE 


Fig 2 — GENERAL PRINCIPLE OF TYPE OF PERISCOPE USED IN SUB 
MARINES 

Figs 3 & 4 — sky searching type showing upper and lower ends 
handles shown m fig 4 When not in use the handles can be folded 
out of the way The e> epiece (between the handles in fig 4) has a 
rubber cushion which serves as a protective guard In focus with 
the image of external objects are seen the graduations of vertical 
and horizontal scales These scales enable the observer to make 
a fair estimate of the apparent sizes of objects and approximate 
distances The bearmg scale is projected into the field of view by 
means of a small pnsmatic telescope As a result of this projec 
tion the bearing scale appears in the top of the field of view so as 
to be readily seen by the observer without takmg the eye from the 
eyepiece 

In addition to readmg the bearmg it is important that the 
observer should be able to bnng any object into the centre of 
the field of view without removing his eye from the eyepiece 
This involves control over the angle of elevation of the hne of 
sight and ability to adjust the focus By rotating one of the han 
dies about its axis the top prism of this penscope may be adjusted 
for elevation The two milled heads which are shown projecting 
from the bottom of the penscope m fig 4 control not only the 
entire focusing adjustment but also regulate the light filters The 
change of magnification or power is brought about by rotatmg the 
second handle 

In ordinary use the* low power telescope is employed and a 
change is only made to the high power when it is desired to ob 
serve an object more minutely than is possible with the low 
power As the low power embraces an angular area sixteen times 
as great as the high power large regions can be observed much 
more rapidly than with the high power 
Special provision has to be made for desiccating the air in the 
interior of the penscope from time to time The material of the 
tubes must be non magnetic and not liable to be corroded by sea 
water Very shght action of this land is senous since it causes 
the tube to work stiffly in its watertight gland 
Ihe principle^ of construction of periscopes for use on land 
are the^'same as those descnbcd^for naval miruments The oon 


dUion to be satisfied are in general less stringent thin in suD 
marine periscopes and in he absence of important special fea 
tures it is unnece sary to gi\e illustrations of these instruments 
See the article Penscope in Dictwfmry of Applied Physics 
voi 4 (T Sm ) 

PERISSODACTYLAj an order of hoofed herbivorous 
rrammals including the tapirs horses rhinoceroses and their ex 
tmct relatives in ail of which the number of digits (toes) on each 
hmdtoot IS either three or one The name Perissodactyia ( odd 
toes ) was given b> Sir Richard Owen to distinguish the group 
fiom the Artiodact>la or even toed ungulate (hoofed) mammals 
in which the number of functional digits on each foot is usually 
ei her lour or two 

The earliest known perissodactyls (Lower Eocene) had four 
toes on each forefoot and three on each hmdtoot These numbers 
axe still retained m the feet of the existing tapirs but in the ances 
tral rhinoceroses the outer digit of the forefoot (corresponding 
to the fifth of the human hand) gradually became reduced and 
finally disappeared leaving three toes on each forefoot and three 
on each hmdfoot as in existing rhmoceroses In the horse family 
the earliest known members started with four functional digits m 
each hand and three in each foot the only traces of the first and 
fifth toes of the ancestral mammals being the mner and outer wrist 
bones (carpals) that formerly supported these digits In the 
course of time the whole foot of the early horses grew very long 
the side toes were lifted off the ground became much reduced m 
size and were finally eliminated the chief traces of the second and 
fourth toes of the ongmal five toed foot being the splint bones 
or vestigial metacarpals on the side of the greatly enlarged middle 
toe This symametncal middle toe of the horse therefore represents 
the logical extreme of the initial penssodactyl tendency for the 
axis of symmetry to pass through the middle or third digit rather 
than between the third and fourth digits as in the artiodactyls 

Both the penssodactyls and the artiodactyls were originally 
small swift footed herbivorous mammals m which the wrist and 
heel were raised far above the ground and the animals ran on the 
enlarged nails or hooves of their principal digits The numerous 
resemblances between penssodactyls and artiodactyls are chiefly 
independently acquired adaptations to similar habits Even in 
Lower Eocene times (perhaps 60 million years ago) representa 
tives of the two orders differed so o^reatlv in skeleton and dentition 
that they must have been derived from widely different families 
of primitive placental mammals of the Cretaceous epoch The old 
concept of the Penssodactyla and the Artiodactyla as being sub 
orders of a single group the Unguiata Vera or Diplarthra is erro 
neons and the two sub orders are in fact wholly distinct 

As noted above the oldest known perissodactyls are found in 
the Lower Eocene of biorth Amenca and Europe It was formerly 
beheved that these were in turn derived from Phemcodus (qv) 
but more recent palaeontological research shows that Phem 
codus was a specialized side branch of its own order the Condy 
larthra and is definitely excluded from the ancestry of the 
Penssodactyla by numerous details of specialization The direct 
ancestors of the Eocene Penssodactyla remain unknown How 
ever the comparative morphology of the dentition and of the 
skeleton indicates that the Penssodactyla like other orders of 
placental mammals were denved eventually from small insectiv 
orous placental mammals of the Cretaceous period The origin 
and evolution of the numerous families of penssodactyls from 
Lower Eocene through many ascending horizons of the Tertiary 
has been intensively studied in Europe and North Amenca and 
then palaeontological history is more fuliy known than that of 
any other mammalian order 

The early Eocene penssodactyls were mall animals with four 
toes on each forefoot and three on each hmdfoot The upper 
molar teeth bore four pnnapal cusps with two oblique cross 
crests running from the two inner cusps forward and Outward 
toward the outer side The two mam outer cusps were comcal 
the second set further m toward the middle than the first so that 
the outer half of the crown was obhque Each lower molar crown 
was more or less W^-sh^d m top view The premolats were net 
yat moknform although flhe last upper^reipqkr (p^) was abewly 
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well on the road toward the molar pattern The front teeth (in 
cisors) were all present small and not peculiarly specialized 
Horses • — From such a form the line leading to the horses began 
to lengthen the middle digits and hft the side toes off the ground 
m the upper molar teeth the oblique cross crests became markedly 
twisted while the mam outer cusps became broadly crescentic 
the upper premolars gradually became more molariform until 
three of them equalled or even surpassed the molars m size and 
compleMty The subsequent evolution of the horse family is 
treated elsewhere (see Equidae Hoese) 

Tapirs — In the line leading to the tapirs the number of toes 
did not change but the animals larger heavier and their 
feet broadened In the cheek teeth the cross crests became less | 
oblique more transverse finally becoming two high straight 
sharp edged ridges shearing with similar ridges on the lower 
molars The most distinctive feature is the trunk or proboscis 
m which the nose and upper lip are combined into a mobile more 
or less protrusile organ The proboscis of the tapir however has 
no finger like projection of the tip and lacks the mobility and 
daptability of that of the elephant The corresponding alterations 
m the skull of the tapir are far less than in the case of the eie 
phant involving only a moderite retreat or retraction of the 
nasal bones The middle septum or cartilage of the nose also is 
far more conspicuous and extended further forward (see Tapir) 
Thus the skeleton as a whole retains much that was charactenstic 
of the earliest Eocene members of the order The feet for in 
stance have the same number of digits and arrangement of all 
the elements as m the very earliest Perissodactyla and the rest of 
the skeleton is also primitive except for the modifications of the 
nasal region for the support of the proboscis Even the cross 
crested molars are much like those of the Eocene lophiodonts 
(family Lophiodontidae) which were however intermediate 
between the tapirs and the rhinoceroses 
Palaeotheres — ^The family of the palaeotheres (Palaeo 
theriidae) was charactenstic of the Eocene of Europe and was 
closely related to the horse family The typical genus Palaeo 
themm resembled a tapir m general proportions but had three 
instead of four toes on each forefoot it had at most only the 
beginning of a proboscis the upper molar crowns compnsed 
a W shaped outer wall and two oblique cross crests united with 
the two conical inner cusps The palaeotheres are connected with 
the horses through such small light limbed forms as Falaeoplo 
ihenum 

Titanotliefes — ^The titanothere family (Titanothenidae) 
ranged from the Lower Eocene of Wyoming to the summit of 
the Lower Oligocene in South Dakota Nebraska and Saskatche 
wan Representatives have also been found m the Eocene of 
Europe and m the Upper Eocene and Lower Oligocene of Mon 
goln The oldest known titanotheres (EoUtanops) were about as 
large as a sheep but shaped more like a tapir except that they had 
no proboscis while the nose and lips were possibly somewhat horse 
like The most distinctive character is found in the upper molar 
teeth the crowns of which had a W shaped outer wall two conical 
internal cusps and vestigial cross crests The lower molar crowns 
were W shaped This general type of molar was retained through 
out the history of the family the chief modification being that m 
the later forms the W shaped outer wail of the upper molar crowns 
became higher and more curved toward the mid line of the palate 
while the internal cusps remained conical and low 
During the Eocene and Lower Oligocene the titanotheres be 
came differentiated into numerous genera and over 100 species 
The fossil remains of the Oligocene were formerly abundant in 
the * Big Badlands on the White nver m South Dakota and 
Nebraska The pnmitive penssodactyl numbers of four toes on 
the forefeet and three on the hmdfeet were retained throughout 
the family In the mam lines leading to the Lower Oligocene end 
forms the size of the body increased until a bulk surpassing that 
Of the largest recent rhinoceros was finally attained Of the 
middle sized gmera Of the Middle and Upper Eocene the most 
notable was the genus Pdmosyops compnsmg animals larger than 
tapirs with mdespreadmg feet broad rounded skull and low 
Orowned circular cusped ^molars At the opposite extreme was 


the genus Dohchorhmm with an extremely elongated skull and 
snout laterally compressed but not long feet and upper molars 
with deepened outer wall and flattened outer cusps The genus 
Manteoceras ( prophet horn ) was more or less intermediate be 
tween these extremes but possessed a small bony swelling above 
and m front of the eye on each side of the skull In later forms 
this swelling became more and more pronounced until m the 
Ohgocene titanotheres it grew into huge transversely paired bonv 
outgrowths from the naso frontal junction above and in front of 
the eyes The shape of these bony protuberances differed m the 
numerous genera and species In the more primitive Olio^ocene 
forms the horns were more or less three sided with a pointed 
tip but in the more advanced genera they were broad transversely 
and compressed anteroposteriorly (Brontothenum) or erect with 
cylindrical section (Megacerops) or club shaped (Br onto ps r ohm 
ttis) or three faced with a rounded recurved tip (Menodm) The 
skulls of these genera were relatively long (Brontothenum 
Menodus) or wide (Brontops rohustus Megacerops) or of mter 
mediate proportions (Allops) The skeleton ot the largest titano 
theres abounded in adaptations for the support of the huge bodies 
Whereas the earliest forms had rather narrow hands and feet the 
later giants of the race had very broad four toed forefeet parallel 
to those of the hippopotamus and broad short three toed hind 
feet paraUel to those of the rhinoceros The angles of the elbows 
and knees which were well bent in the earlier running forms 
opened out in the larger forms as m other graviportal mammals 
while the ilium spread widely across the back to support the 
weight of the viscera The great monograph on the titanotheres 
by H F Osborn affords one of the clearest and most interesting 
demonstrations of the facts of evolution yet recorded 

Chalicotheres — ^The family of the chalicotheres (Chaheo 
thenidae) has been described under Ancvlopoda Here it will 
suffice to note that the primitive hoofs grew into long curved claws 
which seem to have been used for scratching the ground perhaps 
m search of water and succulent tubers The earliest known dial 
icothere Eomoropus of the Eocene of Wyoming retained the 
primitive penssodactyl numbers of four toes in the forefeet and 
three in the hmdfeet while the upper molars approximated to the 
Eocene penssodactyl type 

Rhinoceroses — ^The family of the rhinoceroses (^ee Rhiko 
CERO s) IS connected with that of the lophiodonts by such forms 
as Hyrachyus of the Eocene of North America Hyrachyus has 
been called the cursorial rhinoceros because by comparison with 
its massive modern relatives it was distinctly light limbed Some 
what smaller than a South Amencan tapir it resembled that 
animal m the general configuration of its body and limbs It did 
not however have a proboscis and unlike a rhinoceros it had no 
horn above the nose Ail its front teeth of both jaws were un 
specialized not yet like those of later rhinoceroses Its upper 
molar teeth however had already begun to foreshadow the 
rhinoceros type in the obliquity and marked flattening of the 
outer surface of the hinder outer cusp although the two outer 
mam cusps were not yet submerged in the general outer wall 
None of the known species of Hyrachyus were directly ancestral 
to the hnes leading to the later rhinoceroses some of the fore 
runners of which (named Prohyracodon and Eotrtgonms) were 
already established during Eocene times In Trtgomas of the 
Lower Ohgocene the true rhinoceros characters of the molars and 
premolars were well defined and the second lower incisors had 
begun to be enlarged as tusks On the other hand Tngomas was 
hornless and retained four toes on each forefoot and the upper 
canines though small were still retained Most of the later 
Ohgocene rhinoceroses had eliminated the fifth or outer digit of 
the forefoot and had also lost the upper and lower canines In 
Dicei athenum a small rhinoceros abundant m the Lower Miocene 
of Nebraska a small transversely placed pair of oval horn swell 
mgs developed near the tip of the nasal bones This group became 
extinct during the Miocene Meanwhile the aceratheres ^ or 
! hornless rhinoceroses of Europe were numerous dunng the Ohgo 
I cene and Miocene and some of them probably gave nse to tho 
I Imes leading to the modern Sumatran and Indian rhinoceroses 
I In addition to these centra! |orms there were many 
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Side lines In the Miocene and Lower Piiocene of \orth \menca 
ind Europe were swarms of extremel> short foo ed hippopotamus 
like rhinoceroses {Teleoceras etc ) with massive heads and very 
high crowned molars and a single horn on the tip of the nose 
The two e\i tino- species of African rhinoceroses and the related 
woolly rhinoceros ot the Pleistocene of Europe are very higniy 
specialized their exact derivation is unknown The strangest of 
li \ as the fossil Balucktthenum from the Upper Oligocene of 
Turkestan Baluchistan and Mongolia a titanic animal with a skull 
over four feet long and an estimated height at the shoulder ot 
13 feet 

Beside all these true rhinoceroses there were two extinct 
groups to which some authors give the rank of distinct families 
namel> the hyracodonts and the am'vnodonts The hyracodont 
were small cursorial forms with rhinoceros like molar teeth and 
unspecialized front teeth Of these the ver> small Tnplopus of 
the Middle and Lpper Eocene had exceedingly long slender three 
toed feet The Ohgocene Hyracodon was much larger — about the 
ize of a calf — with stockier feet Both genera were exclusively 
\orth American The amynodonts were larger forms the oldest 
of which appears m the Upper Eocene of Utah It was followed 
in the Lower Oligocene of the Big Badlands region of South 
Dakota by Metamynodon a somewhat hippopotamus like form 
with enlarged tusk like upper and lower canine teeth and very 
elongated oblique outer walls of the upper molars the stout fore 
feet retained four digits the spreading hindfeet had the usual 
three toes of the rhinoceroses Members of the same family have 
been found m the Lower Oligocene or Uppermost Eocene of 
Burma Europe and Mongolia 

Origin of the Order — ^The Penssodactyla as an order prob 
ablv originated m the northern hemisphere perhaps in basal 
Eocene times from some as >et undiscovered relatives of the 
Eocene cond>larths or protoungulates By Lower Eocene times 
the group was well represented m western North America and 
western Europe and was already beginning to diverge into numer 
ous families which have been classified by Osborn in five super 
families namely the Hippoidea (containing the lines leading to 
the palaeotheres and horses) the Chalicotheroidea (or chaheo 
theres) the Titanotheroidea (or titanotheres) the Tapir oidea (or 
tapirs and lophiodonts) and the Rhmocerotoidea (or rhinoceroses 
hyracodonts and amynodonts) B} Upper Eocene times the order 
was well represented m Burma and Mongolia It was not until 
late Miocene or Phocene times that the horses and tapirs pene 
trated into South America and the group never reached even the 
outposts of the Australian region In Africa which is now its 
greatest stronghold it is conspicuously absent from the Upper 
Eocene and Lower Oligocene of Egypt and is not known until 
the Miocene or Phocene On the whole the existing Penssodactyla 
represent a beaten order which has been gradually crowded out 
by the ruminant artiodactyls Of its surviving families the rhino 
ceroses and tapirs seem doomed to extinction unless preserved by 
stringent regulation The zebras however seem to have a better 
chance of survival m certain districts 
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PERISTYLE, in architecture a range of columns surround 
mg the outside of a building or an enclosed room and also a 
range of columns surrounding or enclosing a court The term 
IS sometimes applied to the inner colonnaded court of a Roman 
house reserved for family use m contradistinction to atrium 
{qv) the outer or more public court 
PERITONITIS, inflammation of the peritoneum {See 
Coelom and Serous Membranes ) It may be acute or chronic 
and either localized or diffused 

Aettfe peritonitis commonly follows such conditions as hernia 
and obstruction of the bowels ^wounds peSetratmg the abdomen^ 


perforation of viscera as in ulcer of the stomach and of the in 
testme m t>phoid fever bursting of abscesses or c>sts into the ab 
dominal cavit> and extension of inflammation from some abdom 
mal or pelvic organ such as the appendix the uterus or bladder 
\t first localized it ma> afterwards become general The changes 
in the peritoneum are congestion exudation of l3miph in greater 
or less abundance at first greyish and soft thereafter yellow be 
coming tough and causing the folds of the intestine to adhere to 
gether eliusion of fluid either clear turbid bloody or purulent 
Acute peritonitis usually begins with a shivering fit vomiting 
and pam in the abdomen with extreme tenderness so that pressure 
even of the bed clothes cannot be borne The patient lies on the 
back with the knees drawn up to relax the abdominal muscles the 
breathing becomes rapid and shallow and is performed by move 
ments of the chest only the abdominal muscles remaining 
quiescent — ^which is not the case in healthy respiration The ab 
domen becomes swollen b> flatulent distension of the intestines 
which increases the distress There is usually constipation The 
kin IS hot the pulse is small hard and wiry the face is pinched 
and anxious When the peritonitis is due to perforation — ^as may 
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IM ANCIENT ARCHITECTURE 

happen m the case of gastric ulcer or of ulcers of typhoid fever or 
m the giving way of a loop of strangulated bowel — the above 
mentioned symptoms and fatal collapse may all take place m from 
twelve to twenty four hours The puerperal form of this disease 
which comes on within a day or two after childbirth is often 
rapidly fatal The actual cause of death is the absorption of the 
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poisonous bacterial products formed in the peritoneal cavity | 
Cliroiiic peritonitis may follow a localised acute attack or i 
iia> be tuberculous In the former case the gravest symptoms 
having subsided some abdominal pain continues and there is 
spelling of the abdomen due to thickening of the peritoneum and ' 
the presence of fluid This Lind of peritomtis may also develop 
slowly without any precedm acute attack 
Tttberetilous peritonitis occui either alone or in association 
with tuberculous disease of a joint or of the lungs Often it is 
associated vith tuberculous mesenteric o^lands particularly m : 
children The chief symptoms a e abdominal discomfort or pain 
and distension ot the bowels The patient may suffer from either 
constipation or diarrhoea or each alternately \long with these 
local manifestations there may exist high fever rapid emaciation 
and loss of strength But some cases of tuberculous peritonitis 
present few symptoms of any kind In some case the neighbour 
ing coils of intestine having been glued together a collection of 
serous fluid takes its place m the midst of the mass and being 
walled m by the adhesions forms a rounded tumour dull on per 
cussion but not tender or painful Such cases when occurring m 
women are apt to be mistal en for c ystic disease of the ovary 
The sole treatment of acute pcntomtis is sur 3 cal 
PERIWINKLE, the populir name of a genus of Gastropod 
molluscs (Litionna) of wide distribution in temperate and cold 
seas They ire ail of small size and have spiral roughly globulai 
shells which in some species are smooth in others ornamented 
vith low spiral ribs Some So living species of Ltttorma have been 
described and there are many fossil forms The common British 
LtUonna Idtof oa about an inch long has a wide range of colour 
variation This species appeared on the shores of New Brunswick 
and Nova Scotia between 1850 and i860 and was found on the 
coast of Marne in 186S It hi since spread rapidly along the 
American coast and is now common as far south as Delaware 
Bay Among species native to North American shores are L 
rudts very abundant from New Jersey to the Arctic ocean and 
found also on the Paciflc coast and L pdhata common from 
New J ersey to f ir northern shores Both the last named species 
are smaller than L htiorea L trrorata about equal m size to L 
httorea is frequent from Vineyard sound to Florida 
Systematically the periwinkles are plated among the Taemo 
glossate Peciimbianchs and are allied to the nver snails (Vtvtp 
ma) and the cowries (Cypraea) The anatomy of certain species 
has been studied and has been found to exhibit a peculiai modifli 
cation of the gills tht filaments of which are prolonged across the 
surface of the mantle cavity (see Mollusca) and are broken up 
into vascular bnnehes so as to transform the mantle cavity mto 
an organ of aerul respiration Ltttorma httorca is sometimes 
found beyond high water mark and has been found half a mile 
from the sea 

According to Blegvad Ltiiorma Uitorea is both herbivorous and 
carnivorous feeding on algae seaweeds and small molluscs and 
Crustacea (Ostracofe) The majority of the species seem to be 
found m the Lammana and Fucus zones of the sea shore The 
eggs of these molluscs are deposited either singly or in masses 
Some species (eg^ L ruin and nerttotdes') are viviparous and 
the free swimming larval stages are suppressed 
PenwinMes are to be reckoned among the most common edible 
moUusos In 1922 3 245 tons were delivered in Billingsgate fish 
market 

Bet M Caulery and B Felseneer Bull Sa France et Belgique 
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PERIWINKLE, the name given to various species of the 
botanical genus Vtma of the dogbane family (Apocynaceae) 
The name periwinkle is possibly taken from pervmka the Russian 
name of the flower which m turn is derived from pervt first 
as it is one of the first flowers of spnng The lesser periwinkle 
(F mmot) with Mac blue flowers | in across an evergreen 
trmlrng perenntai native to Europe and found m the Bntish 
has run wild thrdMhout eastern North Amenca The sum 
^ Jar greater periwinkle (F fmjor) with purplish blue flowers 
a across conttnerttal Europe haa, become 


naturalized in En land The Madagascar periwinkle (F rosea) 
is of world wide distribution m the Tropics (See Apocynaceae) 
PERJURY, an offence defined as intentionally false testi 
mony given under oath The English law relatmo- to perjury is to be 
found in the Perjury Act 1911 a statute passed to consolidate 
and simplify That Act in its schedule repeals no fewer than 
132 enactments that formerly dealt with the subject By s i 
of the Perjury Act 1911 if any person lawfully sworn as a 
witness or as an mteipreter m a judicial proceeding wilfully 
makes a statement material in that proceeding which he knows 
to be false or doe not beheve to be true he shall be guilty of 
perjury and shall on conviction thereof or indictment be liable 
to penal servitude for a term not exceeding seven yea s or to 
imprisonment with or without hard labour for a term not ex 
ceedmg two years or to a fine or to both such penal servitude 
or imprisonment and fine The exp ession judicial proceeding 
includes a proceeding before any court tribunal or person hav 
mg by law power to hear receive and examine evidence on oath 
Where a statement made for the purposes of a judicial proceed 
mg is not made before the tribunal itself but is made on oath 
before a person authorized by law to admmi ter an oath to the 
person who makes tne statement and to record or authenticate 
the statement it shall for the purposes of this section be treated 
as having been made in a judicial proceeding A statement made 
by a person lawfully sworn in England for the purpo es of a 
judicial proceeding — (a) m another pait of his majesty s do 
mimons or (^) m a British tribunal lawfully constituted in any 
place by sea or land outside his majesty dominions or (t:) in 
a tribunal of any foreign State shall foi the purposes of this 
section be treated as a statement made in a judicial proceeding 
m England Where fo the puiposes of a judicial proceeding in 
England a peison is lawfully sworn under the authority of an 
Act of parhament — (a) in any other part of his majesty s do 
mimons or (b) before a British tribunal or a British officer in 
a foreign country or withm the jurisdiction of the Admiralty of 
En^'iand a statement made by such person so sworn as afore 
said (unless the Act of parliament under which it was made 
otherwise specifically provides) shall be treated for the purposes 
of this section as having been made m the judicial proceeding 
in England for the purposes whereof it was made The question 
whether a statement on which perjury is assigned was matenal 
is a question of law the determination of which rests solely upon 
the court of trial 

False statements on oath made otherwise than in a judicial 
proceeding false statements with reftrtnee to marriage false 
statements as to births or deaths false statutory declarations 
and other false statements without an oath and false declara 
tions to attain registration for carrying on a vocation are declared 
misdemeanours and are punishable on indictment by punishments 
varying fiom seven years penal servitude to 12 months hard 
labour with the alternative or addition of a fine 
Offences as to making false declarations as to mairiages births 
and deaths and false statutory declarations can be dealt with 
summanly (Cnmmal Justice Act 1925) but aH offences de 
dared to be perjury punishable as perjury or as subornation 
of perjury must be tned on indictment at assizes except those 
relating to false statutory declarations 

Stihomation of Perjury is procuring a person to commit a 
perjury which he actually commits in consequence of such pro 
curement If the perjury is not actually committed the offence 
is incitement and now by s 7 of the Perjury Act 1911 every per 
son who aids abets counsels piocures or suborns another per 
son to commit an offence against the Act shall be hable to be 
proceeded against indicted tried and punished as if he were a 
pnncipal offender and every person who incites or attempts to 
. procure or suborn another person to commit an offence 
: the Act IS guilty of a misdemeanour and on conviction ttereot i 
' on indictment, is habje to imprisonment or to a fine or to both 
Before the Act was passed corroboration was required apd ftow i 
by s Xo it IS provided that a person shall not be haWe 1 1 
convicted of any offence against this Act, or of my # fl 
dared by any other Aci to be penury or suborwioi qf 
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or to bt puni h bit a perjiir> or ubornition oi perjur> holev 
upon the ttidenct of one \\itness as to the talbit> o an> s ate 
nen ik ed to b fa se \n oath includes an atfimiation 
or dechration and the epe ion swear liLewi e mcmdcs 
altirm or declare 

Ip the Lni cd State perjar} ha been made a felony in most 
state b\ t ^Jte These statutes o'enerally embody the common 
lav dtfini on os the crime hou h commonK e iendin®^ he more 
anci Et CO icep ion of the judicial proceeding in \ inch the nerjury 
had to be committed to ail situations where th administration 
ot n oath is made lawiul StM-tute also embrace as a distinct 
ottense that oi false \ earing This dirfers from perjury prm 
cii alh in ha it is not ar es ential in red ent of fa! e wearing 
tint he It timom need be a to fact ma eual to the inquiry 
PERKIN, SIR WILLIAM HENRY (iS^S-iqo^) Enghsh 
chemist the discoverer of aniline d>es was born in London on 
March i iS^S He attended the City of London school and 
devoted all his pare time to chemistry m 1853 he entered the 
Rovil college of chemistry and tudied under A W von Hof 
IT nn (g j to whom he later became an assistant He devoted 
his evenings to private investigations m a rough home laboratory 
and was inspired by some remarks of Hofmanns to undertake 
the artificial production of quinine In the course of his evperi 
ments (1656) he 0 idized impure amhne with potassium bi 
chromate and obta ned a black product from which he was able 
to extract a bluish substance with excellent dyemg properties 
his was the lust artificial or aniline dye to be prepared and it 
sub cqucntlv became known as aniline purple or mauve A 
pat nt for the process of manufacturing the dye was taken out m 
1 8:) 6 (En'y Pat 1804) and with the aid of his father and brother 
Perkin set up in works at Greenford Green near Harrow 
for the commercial production of mauve In this way the great 
aniline dye industry which has assumed such large proportions 
was founded (See Aniline Dyes ) Perkin also had an impor 
tant share m the development of artificial alizarin (qv) which 
has nov entirely replaced the red dye of the madder root C 
Graebe and C T Liebermann in 1S6S prepared the substance 
synthetically from anthracene but their process was not prac 
ticable on a large scale soon afterwards Perkin patented a com 
merciai process which secured for his Greenford Green woiks a 
monopoly of alizarin manufacture for se ral years He also 
earned out investigations on other dyes and on flavouring ma 
tenals m the course of wi ich he synthesi ed coumann (gv) 
the odoriferous principle of woodiuft and the tonka bean About 
1874 be abandoned manufacture and devoted himself exclusively 
to research In 1878 he discovered the Perkin reaction for the 
preparation of unsaturated acids e g cinnamic acid (qv) which 
depends on the condensation of aromatic aldehydes with the 
salt of a fatty acid Later he made a comprehensive study of 
the relation between chemical constitution and the rotation of 
the plane of polarization of light in a magnetic field (see Iso 
meeism) and calculated the magnetic rotatory power of various 
elements and radicles Perkin was awarded the Royal medal of 
the Royal Society in xS/p and the Davy medal m 1889 he also 
received many other English and foreign honours He was knighted 
in 1906 and died at Harrow on July 14 1907 See Jour Chem 
Soc 1908 p 214 L Meldola A G Green and J C Cam 
Jtibtlee of the Dtscooery of Mauve and of the Foundatton 
of the Coal Tar Colour Indus ry by Sir W E Per km (Perkin 
Memorial Committee 1908) 

PERLITE or PEARLSTONE, a glassy volcamc rock 
which when hammered breaks into small rounded masses often 
of a pearly lustre the reason being the many small cracks travers- 
ing Its glassy substance These cracks mostly take a circular 
course and often occur m groups one within another they bound 
the httle spheres into which the rock falls when it is struck^ and 
the concentric fissures reflecting hght from enclosed fiim.ft of air 
are t|ie cause of the pearly lustre Longer straight cracks run 
across the sections separating areas m which the arculax fissures 
preponderate By decomposition the fissures may be occupied hy 
secondary imnqj^als the glass itself often undergoes ehwge along 
the cracks by becoming finely* crystalline m difil m 


appearai ce and slightiv opaque m section In polarized light the 
perhtic criass is a ualiv isotropic but ometimes the interior of 
some of the spheres has a slight double refraction apparently du 
to s ram M^n^ rocks which are ciyp otrjr staliine or felsitic and 
not Lss> have perfect periiac structure and it seems probable 
that the e were on ii 11> vntreous obsidians or pitchstones and 
have in time been devitrihed to a finely cr>stalline state Oc 
ca ionail> m olivine and quartz lounded crack not unlike periitic 
tructure ma> be obseived 

Alany perhtic rocks contain well developed crystals of quartz 
telspar augite or magnetite etc and in the fine giassv base minute 
rvstallites oiten abound Some have the resinous lustre and the 
high percenta cs ot combined water which distinguish the pitch 
stones other are bright and fresh obsidians and nearly all the 
older ex mple are dull cr>ptocr>stalline felsites According to 
their chem cal compositions the> range from ver> acid rh> elites 
to trachytes and andesites and the dark basaltic glasses or tachy 
lytes are sometimes highl> perhtic It is probable that most per 
lite are of intrusive origin as indicated by the ^i^eneral absence 
of steam cavities but some perhtic Hungarian rhyolites are be 
lieved to be lavas Rocks of this kmd are found m Meissen 
baxony as dikes of reemsh and brownish pitchstone Other ex 
amples are furnished by the Tertiary igneous rocks of Hungar> 
(Tokay etc ) the Eu^anean Hills (Italy ) and Ponza Island 
(Mediterranean) 

In mmeraiogicai collections rounded nodules of brown glass 
varying from the size of a pea to that of an orange may often be 
seen labelled Marekamte They are found at Okhotsl Siberia m 
association with a large mass of perhtic obsidian and are the more 
coherent portions of a perlite Thev arc subject to considerable 
internal strain and when struck with a hammer or sliced with a 
lapidary s saw they often burst into fragments — ^as do Frmce 
Rupert s drops In their natural condition the marekamte 
spheres are doubly refracting but when they have been heated 
and very slowly cooled they lose this property and no longer ex 
hibit any tendency to sudden disintegration 

In Great Britain Tertiary vitreous rocks are not common but 
the pitchstone which forms the Semr of Eigg is a dark andesitic 
porphyry with perhtic structure in its glassy matrix A better 
example however is provided by a perhtic dacitic pitchstone 
porphyry that occurs near the Tay Bridge the tachylytic basalt 
dikes of Mull are occasionally highly perhtic (J S F ) 

PERM, a town of Russia in the Uralsk area on the left bank 
of the Rama river in 58 N 56 E Pop (1900) I/0500 It 
has an important position on the railway since the products of the 
Urals converge on the town partly by rail and partly by nver 
It IS planned to continue the kne north of Perm now terminating 
I at Kotlas to Sorok on the west of Lake Onega and thus link Perm 
and the Urals with Murmansk The town manufactures agricul 
tural machmery especially separators for the Siberian dairy in 
dustry and has sawmills and timber works cardboard match and 
leather factories The Perm district was formerly occupied by a 
Finnish tnbe the Permyaks speaking a language closely related 
to that of the Komi (Zmans) and they are stiE to be found on 
the upper Kama In 156S the Russian merchant princes the 
Stroganovs estabhshed a settlement here named Brifldhanovo 
which received the name Perm in the 17th century In 1723 cop 
per works were founded near the town which under the official 
name of Perm became an administrative centre in 1781 The 
former government of Perm is now merged in the Uralsk admm 
istrative area 

PERMALLOY see Alloys and Teu;phone 

PERMANENT COURT OP INTERNATIONAL JUS- 
TICE The Permanent Court of International Justice was 
created by an international agreement concluded at Geneva 
Dec 16 1920 and consisted of a statute for the estabhsbment 
of the court and a protocol of signature by which 52 states have 
declared their acceptance of the statute and of the jurisdiction of 
the court At the close of 1927 this protocol had been ratified 
by 40 of the 52 signatories^ mcludmg all the pnncipal powers 
■ except Russia and the Umted States of America On Jan 28 
192a the Senate pi the United States^ upon the formal wtotive 
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of tlie President advised and consented that the United States 
adhere to the protocol of Dec i6 19 o with certain reservations 
designed to put the United States upon an equal footing in 
respect of the court with the several members of the League of 
Nations Germany simed the protocol on Dec 10 19 6 and 
ratified it on March ii 1927 

I CONSTITUTION AND JURISDICTION 

Judges — ^The court consists of ii judges and four deputy 
judges who are elected for terms of nine years and may be 
re elected The seat of the court is at The Hague It holds regular 
annual sessions and unless otherwise provided by rules of the 
court the regular session begins on June 15 of each year and 
continues as lono* as may be deemed necessary to finish the cases 
on the hst It elects its own president and vice president appoints 
its ovin reo-istrar and makes its own rules regulating procedure 
The president and registrar are required to reside at the seat of 
the court If at any time the full number of ii judges cannot be 
present the deputy judges are called upon to make up the number 
nine judges being necessary to make a quorum The statute 
requires that the members of the court shall be a body of inde 
pendent judo^es elected regardless of their nationality from 
amongst persons of high moral character who possess the quah 
fications requiied in their respective countries for appointment 
to the highest judicial offices or are jurisconsults of recognized 
competence m international law 
Not more than one national of any state at one time may be 
member of the court The members receive regular salaries and 
are not permitted to exercise any political or administrative func 
tion or to act as agent counsel or advocate m any case of an 
international nature Every member is required before taking 
up his duties to make a solemn declaration in open court that 
he will exercise his powers impartially and conscientiously 
Litigants — Only states or members of the League of Nations 
can be parties to cases before the court The rights of a private 
person therefore can be brought before the court only by the 
Go\ernment of the state or quasi state of which he is a citizen 
The court is open unconditionally to the members of the League 
of Nations and also to the states mentioned m the annexe to the 
League Covenant and it is open to other states upon condition 
of their accepting the jurisdiction of the court and undertaking to 
carry out in good faith its decisions and not to resort to war 
against a state complying therewith The jurisdiction of the court 
comprises all cases which the parti s refer to it and all matters 
specially provided for in treaties and conventions m force 
There was much discussion whether this jurisdiction should be 
made generally compulsory so that whenever one party to any 
international controversy wished to bring the case into court the 
other party would be bound to submit to the jurisdiction Many 
states being unwilling to subject themselves to so comprehensive 
an obligation the question WetS disposed of by including in the 
protocol and statute an optional clause which the several states 
were at liberty to sign or refrain from signing and under which 
the states signing recognized as compulsory m relation to each 
the jurisdiction of the court in legal disputes concerning 
(^^the interpretation of a treaty (6) any question of inter 
national law (c) the existence of any fact which if established 
would constitute a breach of an international obligation (d) the 
nature or extent of the reparation to be made for the breach 
of an international obligation At the close of the year 1927 this 
optional clause had been signed by 27 states France and Germany 
were the only great powers included in this list Since the court 
began its work its jurisdiction under the head of matters 
specially provided for m treaties and conventions has been en 
larged by many new treaties and conventions providing that dis 
putes between the parties shall be submitted to the court 
Ffocedttire and Practice— The statute requires the court to 
apply in its decisions (i) international conventions whether gen 
eral or particular establishing rules expressly recognized by the 
contesting states (2) international custom as evidence of a 
general practice accepted as law (3) the general principles of law 
recogni 25 €d by civilized nations (4) judiaal decisions and the 


teaching of the most highly qualified publicists of the various 
nations not as binding but as subsidiary means for the determina 
tion of rules of law 

The official languages of the court are French and English The 
hearmo-s are pubjic Every decision is by a majority of the judges 
present at the hearing The judgments are required to state the 
reasons on which the decisions are based They are delivered in 
open court and are printed and published in a regular series of 
reports They are final and without appeal but a judgment is 
binding only between the parties and in the particular case Dis 
senting judges are entitled to deliver separate opinions 

Special chambers of fi\e judges each are appointed by the 
court for thiee years to hear and determine labour cases arising 
under Pt XIII of the Treaty of \ersailles and cases relating to 
transit and communications under Pt \II of the Treaty of Ver 
sallies In such cases the judges are assisted by technical assessors 
With a view to the speedy dispatch of business the court forms 
annually a chamber of three jud^^es who at the request of the 
contesting parties may hear and determme cases by summary 
procedure 

Special pains are taken m the statute to ensure that m each case 
there shall be m the court some judge familiar with the laws cus 
toms and peculiarities of each country which is a party to the 
controversy and if in any case there is no member of the court 
coming from the country which is a party litigant that party may 
name an additional judge to sit m the court in that case For 
this purpose several parties in the same interest are reckoned as 
one party only 

Advisory Opinions — ^The court has provided by rules for 
giving an advisory opimon upon written request from the Assem 
bly or the Council of the League of Nations containing an exact 
statement of the question accompanied by all documents likely 
to throw light upon it When such a request is received the 
registrar is required to give notice to the members of the court 
to the members of the League of Nations ^0 the states mentioned 
in the annexe to the Covenant and to any international orgamza 
tions which are likely to be able to furnish information on the 
question Opinions are given only after hearing all parties con 
cerned and after deliberation by the full court and the requests 
and opinions are printed and published m a special collection of 
reports 

II ELECTION OF JUDGES 

The judges and deputy judges of the court are elected by sepa 
rate concurrent votes of the Council and the Assembly of the 
League of Nations a majority vote of the members of each of 
those bodies being necessary to an election The voting is confined 
to a list of eligible candidates nominated by the members of the 
old Permanent Court of Arbitration at The Hague established by 
the Hague Conferences of 1899 and 1907 That Court of Arbi 
tration was made up by each power signatory to the Hague Con 
vention for the Pacific Settlement of International Disputes 
selecting not more than four persons who were required to be of 
known competency in questions of international law of the highest 
moral reputation and disposed to accept the duties of arbitrators 
The persons thus selected were inscribed as members of the Court 
of Arbitration in a list which was sent to all the contracting 
powers 

When a controversy was to be brought before the Court of 
Arbitration five persons were to be selected from this hst by the 
parties to constitute the tribunal to hear and determme the case 
The hst of members of the Court of Arbitration accordingly really 
constitutes a panel from which in each case the arbitral tribunal 
IS selected and this panel is composed of as many little national 
groups as there were states signing the Hague Convention and 
making appointments under it Under the statute of 1920 creating 
the Permanent Court of International Justice when a judge of 
the new court is to be elected each of these national groups in 
the old court is called upon to nominate not more than four candi 
dates not more than two being of their own nationality All the 
nominations thus made are entered m a single list to which the 
votes of the Council and the Assembly for the new judges are 
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confined 

The experience of manv years his shown that the character 
of the men appointed to the old Court of Arbitration has been 
such as to 'Withdraw them to a great degree from the most disturb 
mg influences of local politics and to make them speciailv famihar 
With the persons who would be fitted for judges of the new court 
and the statute conferring the power of nomination upon them 
contains an express proMsion that before making these nomma 
tions each national group is recommended to consult its hio'hest 
court of justice its legal faculties and schools of law and its 
national academies and national sections of international acad 
emies de\ oted to the tudy ot law The statute creating the new 
court also lays down for the guidance of the Assembly and Council 
in casting their \otes the following rule At every election the 
electors shall bear m mmd that not only should all the persons 
appointed as members of the court possess the quahflcations 
required but the whole body also should represent the mam forms 
of cmhzation and the principal legal systems of the world 

If after three meetings there remains a vacancy for which no 
candidate hall have obtained an absolute majority of votes both 
m the assembly and m the council then a joint conference com 
mi tree is provided for which shall endeavour to agree and report 
upon a candidate and the conference committee may by unam 
mous agreement go out of the hst of nominations for a candidate 
If the conference fails then the judges of the court already elected 
may proceed to fill the vacancy by selection from amongst the 
candidates voted upon in the assembly or in the council 

m ORGANIZATION AND WORKING 

The first election of judges to constitute the court was held at 
Geneva on Sept 14-16 1921 The list of eligible candidates pro 
posed by the members of the old Court of Arbitration included 89 
names and from this hst ii judges and three deputy judges were 
elected by concurrent ballots of the Council and Assembly and a 
fourth deputy judge was chosen upon the report of a conference 
committee accepted b> both bodies The judges elected were re 
spectiveiy citizens of France Great Bntain Spam Denmark the 
Netherlands Switzerland Italy Japan Brazil Cuba and the 
United States of America The deputy judges were citizens of 
Norwa'v Rumania the Serb Croat Slovene state and China The 
members elected met at The Hague on Jan 30 1922 and proceed 
ed to organize the court by electing Judge Loder (Holland) as 
president and Judge Weiss (France) as vice president appointing 
Mr Ake Hammarskjold (Norway) as registrar and adopting rules 
regulating the constitution and working of the court and proce 
dure before it I 

The first session for the transaction of judicial business opened 
on June 15 192 The regular sessions provided for were held 
thenceforward and during the years 1922-27 there were six regular 
and SIX extraordinary sessions Dunng the same period the court 
heard considered and gave decisions m ten contested international 
cases and upon requests for advisory opinions Most of the 
questions considered were novel difficult and important and many 
of them presented differences of opinion which required an author 
itative decision if the establishment of peace and order m Europe 
on a reasonable working basis was to proceed after the extensive 
rearrangements caused by the Treaty of Versailles The 23 judg 
ments and opinions rendered were accepted as final The existence 
of the court is maniiestly be«'inmng to affect international discus 
Sion of disputes and to be recognized as affording a means of eb 
tape from those international deadlocks which have seemed in 
soluble because neither party felt willing to humiliate itself by 
surrendering its position 

IT EYODUTION OF THE COURT 

The Permanent Court of International Justice is not a product 
of any one mind or group or negotiation It is a growth of many 
years dunng which a multitude of men familiar with mternational 
affairs have collaborated m an effort to adapt to the conditions of 
international controversy the idea of justice under which m cm 
lized commum^es judicial decision has superseded pnvate war 
Many projects designed to accopphsh this result were devised and 


pubhshed by individuals trom the i6th down to the close of the 
19th century without much apparent effect In the meantime 
however provi 10ns for arbitration became more frequent in inter 
national treatie» and the practice of setthng international disputes 
by arbitration increased Nineteen international arbitrations are 
registered during the first half of the 19th century and ii/ during 
the second half The Hague Conterence of 1899 greatly facilitated 
the practice of mtemationai arbitration by providing a general 
system with well considered forms of procedure an establish d 
secretariat and an available list of suitable arbitrators 

Justiciable and Non justiciable Questions — ^The next step 
m development was a realization of the distinction between the 
arbitration of controversies between nations and the judicial deci 
sion ot justiciable questions Arbitrators selected ad hoc by the 
parties for the decision of a controversy proved quite likely to 
negotiate a settlement Men of the highest character m such a 
position had a tendency to act under a sense of diplomatic obliga 
tion according to which the legal rights of the parties were merely 
elements m determining what it would be wise to do Bv the time 
the second Hague Conference of 190/ met a considerable opinion 
had arisen that for the decision of international questions of legal 
ri ht it was necessary to create a permanent tnbunal composed of 
judges who were judicial officers and nothing else and who would 
devote their entire time to the trial and decision of international 
causes by judicial methods and under a sense of judicial responsi 
bihty and who were so selected that the different systems of law 
and procedure should be fairly represented 

After very full discussion the conference of 190/ declared itself 
m favour of this 'view It adopted a draft project for such a court 
which however remained incomplete because it proved impossible 
to reach an agreement on the mode of selecting the permanent 
judges The numerous smaller powers were insistent upon their 
rights of equal and independent sovereignty and upon an equal 
voice m the selection of judges as a logical incident to that sov 
ereignty The great powers were unwilling to agree to a court m 
I the constitution of which they would have practically no voice 
j commensurate with their populations and interests as against the 
I overwhelming majority of smaller states Throughout the confer 
ence and durmg the seven years that elapsed between 1907 and the 
outbreak of the World War there were constant but unavailing 
negotiations for an agreement upon some mode of electing the 
judges 

At the close of the War the 14th article of the Covenant of the 
League of Nations required the newly created Council of the 
League to resume this effort and to formulate and submit to the 
members of the League for adoption plans for the establishment 
of a Permanent Court of International Justice In pursuance of 
that instruction 12 international la'wyers resident in as many 
different countnes were invited by the Council to act as a com 
mittee to prepare plans for the establishment of the proposed 
court Upon this invitation such a committee met at The Hague 
(June 16 1920) consisting of members from Great Britain 
France Spam Belgium Holland Norway Italy Japan Brazil 
and the United States After long discussion this committee on 
July 24 19 o reported a plan contaimng the arrangements for 
the election of judges above described With some amendments 
in the Council and Assembly particularly regarding junsdiction 
that plan was incorporated m the statute of Dec 16 1920 

Many ot the provisions embodied m the statute creating this 
court had their origins during these long years of discussion in the 
necessity of reconciling the opimons of a great number of nations 
diftenng xn their circumstances m their modes of thought and 
feeling and m their conceptions of what would contribute to inter 
national justice The statute probably does not conform to what 
would be produced in any single country hut it probably does 
include substantially all the useful provisions upon which the mem 
hers of the community of nations were willmg to agree in the year 
1920 

Bibliography — H W V Temperley A History of the Peace Con 
ference of Pans vol 6 pp 4Sx-^9 (1924) Draft Scheme to the In 
stttution of the Permanent Court of International Justice (speaal 
supplement to the offioal journal of the League of Nations No 2 
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Sept 1920) The Permanent Court of International Justice (descnp 
tive booklet Lea ue of Nations Senes) A P Fachiri The Permanent 
Court of International Justice its Constitution Procedure and Work 
(19 s) M 0 Hudson The Peimanent Court of International Justice 
and t le Question oj American Participation (Harvard Univ Press 
1925) Antonio Sanchez de Bustamante The W orld Court (1925) 
several pamphlets on the court were issued by the World Peace 
Foundation between 1920 and 196 (E R ) 

PERMEABILITY, MAGNETIC The force between two 
magnetic poles vanes as the proauct of the strengths ot the poles 
and inversely as the square of the distance between them It de 
pends also on the nature of the intervenm medium In the 
C G S electio magnetic system of units unit pole is defined as 
one which repels an equal pole at a distance of one centimetre m 
cmpt\ space with a force ot one d>ne Let F be the force between 
two poles of strengths mi m at a distance r apart Then m a 

\acuum i^= More generaliv Ihe constant ix 

depends on the medium and is known as the permeability The 
permeability may also be defined as the ratio of the magnetic in 
duction B to the mametizmg force H the induction being a 
measure ot the magnetic force which would be everted on unit 
pole placed m a narrow crevasst m the medium perpendicular to 

B 

the direction of the magnetic force Thus /x = — The conception 

H 

of permeability is due to Faraday who spoke of it as conducting 
power for magnetism and the term was introduced by Kelvin 
m 18/ j 

Substances are divided into two mam magnetic classes — dia 
magnetics with the permeability /z less than i and paramag 
netics with jjl greater than i In diamagnetics the directions of 
the magnetization and the magnetizing force are opposite in 
paramagnctics the same For most substances the peimeabihty 
differs very little from i and does not viry with the magnetizing 
field A few paramagnetic substances below certain critical tern 
peraiures are ferromagnetic having magnetic properties resem 
bimg those of iron The permeability of ferromagnetics (which 
include iron nickel md cobalt and some of their alloys) is a 
function of the magnetic forte and generally depends on the 
pie\aoub history ot the specimen The permeability may be very 
laxge the maximum for some dynamo steels and iron nickel al 
lo>s being greater than 10 000 A knowledge of the permeability 
characteristics ot iron and non liloys m paiticular is of great 
technological importance Material having a high permeability for 
definite langes of magnetic force is generally required in the con 
struction of electrical machinery (See Magnetism ) 

PLRMEAMETER an instiument for measuring the permea 
bihty of a sample of iron or steel md more generally for exam 
ming the magnetic characteristics The name was first applied by 
S P Thomson to an apparatus devised by himself in 1890 In 
this the sample in the iorm of a rod is surrounded by a mag 
netizmg coil and the mechanical force required to detach one end 
from an iron yoke of special fonn is measured by a spring balance 
The force varies as the square of the induction so that the 
induction and hence the permeability for a known magnetizing 
field can be calculated The measurement of the tractive force is 
also the basis of the du Bois magnetic balance permeameter 

In commercial routine magnetic testing measurements of a 
number of corresponding values of the induction B and of the 
magnetic field H ire required The Thomson and du Bois per 
meameters are rapid and have been much used but they are 
unsatisfactory for accurate work The most accurate method of 
magnetic testing is the ballistic method using ring shaped speci 
mens It is however desirable to carry out tests with ordinary 
bars and a number of permeameters have been devised in whidh 
the same general method is extended to bar shaped specimens 
The induction through a bar can be readily measured m the usual 
my by i^urroundmg it by a search coil connected to a ballistic 
galvanometer (or fluxmeter) but the calculation of the mag 
netmng field is usually a matter of difficulty owing to the de 
tfiagheWng efi^ects pf ends of the bar By clampipg tfie bs^r rq 
1^ yoke of iroq^ a ccmMtxm of appremumte endlessness is 

the hm and yoke together fonmng a ma^etic 


This IS done m the pioneer bar and yoke method of Hopkinson 
In the crude arrangement the joints (between the bar and yoke) 
and the yoke itself introduce great uncertainties In Ewing s double 
bar and yoice test these errors are eliminated by a method involv 
ing a double senes of measurements with two lengths of the bars 
(See Magnetism ) 

One of the most accurate permeameteis is the double bar 
permeameter of C W Burrows In this ti\o approximately equal 
bars are clamped in yokes at then ends The bars are surrounded 
by magnetizmcr coils and on reversing the magnetizing current by 
means of a senes of search co Is connected to a galvanometer a 
test can be made as to whether he induction remains uniform 
along the bar under test There will generally be \ ariations along 
the bar owmg to the action of the joints and yokes but this 
may be compensated by adjusting the current in subsidiary 
magnetizin'^ coils When uniformity of induction along the bar 
IS attained the magnetic field is that corresponding to the current 
m the main magnetizing coil so that the field corresponding to the 
measured induction is accurately known 

For details of this permeameter and of others such as that of 
F P Fahy which have come into general use the technical 
hterature should be consulted 

Bibliography — D W Dj e Magnetic Measw ements m A Diction 
ary of Applied Physics Vol II (London 19 ) T F Wall Applied 
Magnetism (London 1926) T Spooner Properties and Testing of 
Magnetic Materials (New Yori and London 1927) (ECS) 

PERMIAN, a geological term designating the uppermost 
system of rocks of the Palaeozoic eia and sugo-ested by Sir R 
Murchison m 1841 from their "real development m the Russian 
Province of Perm 

Towards the close of the Carboniferous period a great dia 
strophic revolution of the earth s surface resulted in the upheaval 
of many parts of the crust and rearrangements of large areas of 
land and sea In certain regions the movements were simple 
either up or down whilst m others they gave rise to mountain 
building accompamed and followed b\ denudation Thus m some 
cases Permian rocks are conformable to the Carboniferous whilst 
in others they are separated from them or still older rocks by an 
un onformity In western Europe for example mountain ranges 
known as Armoncan (Armorica Bnitan>) m central Euiope the 
Vanscian Alps m Nor h America the Appalachian and in Russia 
the Urals weie elevated at this time 
On the othei hand m parts of eastern and southern Europe 
central Asia Australia and America the Carboniferous seas were 
persistent and there is a continuous suite of maune sediments 
bridging the interval between the Carboniferous and Peimian of 
western Europe Such intervening or Ir m ition beds whether of 
marine or continental type are termed Permo Carboniferous 
Confusion has arisen and still persists to some extent by the 
inclusion m the Permian of deposits which are really C irbomf erous 
or Tnassic m age especially m areas where the continental type 
of deposit was prevalent Such areas were characterized by their 
aridity and resembled the Arab Caspian region the Arizona 
desert and similar tracts of the present day t e inland drainage 
I basins embracing m places inland seas salt lakes and lagoons The 
sandy plains or depiessions were bordered by mountains gashed 
by canons usually dry but occasionally hushed by torrential rams 
In Europe the Permian consists of (i) the twofold or Eyas 
type of Germany and (2) the Russian type The Dyas occurs m 
great thickness flanking the Harz mountains and m the Rhine 
provinces Thuringia Saxony Bavaria and Bohemia (Czecho 
Slovakia) Two major divisions are recognized of which the upper 
overlaps the lower and covers a greater area They are as fol 
lows — 

Zechstem (Marine series) Upper — ^Anhydnte gypsum rock 
salt dolomite marl foetid shale and hraestone Middle 
mite (SUnkschefer and Great Dolomite) and gypsum 
Zechstem Limestone, Rupferschiefer and conglomerate 
Rothhegende (Terrestrial Senes) Upper -^Red sandstofiet aid 
shales with melaphyre and conglomerate, f 

and conglomerates on black shales, poor coals andUlay V 

tod sheets of melaphya^e (lava) ,^ed and grey 
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impure !m € tore=^ t base 

The cla} iron on ot the Rothi egende (Lo-v^er Lebach beds 
of the ^lar rc ion) ha\e ^ Ided a rich f^una {irchtgosaiirus 
Ltc ) ara tloia (H al hm Cailtp tns) 

0\trl in^ the Ztchstem con^ omerate is th Kupferschiefer a 
thm black niv^ri ha^ contaimnc^ bitumen copper ore plant and 
fi n remai s Copp i ore amounts to no more than but has 
men IS to th chiet copper mines m German} (Man feld etc ) 
Ot ^nimais remains m the Zechslem the limestone 
thick contain h greater number although the> how s ms of j 
po\ert\ it \er occur m the Great Dolomite 
In Ihurinma a Brtozoa reef m the Lo\er and ^iiddie Zech 
ctem e\tenG d for miles alon<=^ the western md southern margin of 
tht Zechstein ei and m addition to Br>ozoa contains a rich 
fauna \ Inch bears witness to tne maduai desiccation of the sea 
and the dvmg out of mdi\idual species 
Beas of sah occur m the Upper Zechstein north of the Harz 
and aie worled amongst other places at Stas furt where rock 
salt I 00 ft thick IS followed b} i^o ft of potash and magresia 
salts 

Eastwards the Zechstein extends into the Baltic provinces and 
the eastern Mps 

In south eastern Russia the same t} pes are recognized but there 
IS an alternation of terrestnai and manne beds throu°^hout the 
whole s}»tem They cover an enormous tract chiedy in the prov 
mce 01 Perm (and extend in o ^sova Zemlya and Spitsbergen) 
Following the Caibomferous conformably they consist of sand 
stones marls shales conglomerates and limestones — ^the latter 
containing a f luna sim lar to that of the Zechstein Intercalated 
With these are beds of rock salt g}psum and coal At the base are 
terrestnai beds with plants chiefly of Permian affimties 
On both sides of the Alps the Permian is represented mainly by ! 
thick red sandstones and conglomerates which pass up imper 
ceptibiy into the Trias In the eastern Alps are the Grodner 
Sandstones (with a Zechstein dolomite) and the Verrucano Con 
glomerate also found m the Appenines Rothhegende plants ap- 
pear m the Brescian Alps whilst Kupferschiefer plants occur at 
\eumarkt (Tirol) m the Venetian Alps and m Hungary 
In England the Permian is represented mainly by the German 
facies but to some extent also by that of southern Russia and is 
exerywhere unconformable to the Carboniferous whilst m France 
only the Rothliegende is defimtel} recognizable its lower members 
passing up gradually from the Coal Measures (Autun) 

Durham and the south east corner of Northumberland pro 
vide the classic area in England the s quence being as follows — 
Passage Beds (Permo Trias) — ^Red marls with sandstones 
gypsum or anhydrite and in lower part 
Marls with salt and thm magnesium limestone — 170-500 ft 
Magnesian Limestone Series (Zechstein) 

Upper Magnesian Limestone — ^up to 250 ft (Hartlepool 
Anhydrite Bed) 

Middle Magnesian Limestone with reefs — ^300 ft 
Lower Magnesian Limestone — ^up to 240 ft 
Marl Slate (= Kupferschiefer) 

Yellow Sands quartzose (^Rothgehegende) 

The yellow quartz sands are unfossihferous but the Marl slate 
contains fish remains of Kupferschiefer type 
The Middle Magnesian Limestone comprises a broad chain of 
Bryozoa reef knolls flanked by bedded dolomites This reef 
affords an example of a fauna locked m a sea m which the forms 
were dwarfed and gradually exterminated as the conditions of life 
became unfavourable According to Trechmann the reef resembles 
that of Possnach and other localities in the Gera district of 
Thuringia (see above) and may be contmuous with it beneath 
cover 

Traced southwards into Nottinghamshire the Magnesian lame 
stone Senes becomes thinner by the successive disappearance of its 
higher members and what is left takes on a shore facies The 
Zechstein sea shrank by desiccation its margin in Durham moving 
south and east m Nottinghamshire north and east in Thuringia 
north and wes^ 

Sh^lock has recently that the ti|^ part; pf the Mm 


nesian Limestone Series of Durham is equivalent — ^b} lateral pas 
s ge to Bunter depo its 111 Nottinghamshire (see Trias) There is 
cert inl> a frequent upward passage from many British Permian 
deposits irto tho e which are Tnassic Hence the probability is 
that certain beds clas ed as high Permian ma> be equivalent to 
others class d a low Bunter 

In central En land venous depo its — ^red marls sandstones 
conglomeiates and brecuas — ^which ucceed the Caibomferous 
rocks conformably and were previous!} allotted to the Rothlie 
c,ende have been relegated to the Carboniferous Certain overt} 
mg unconformable depo its are still considered to be of Lower 
Permian v.ge as m plates (e & Coll} burs Sandstone south Lanca 
sn re) the} w.re succeeded bv fossiliterous m-rls and bands ol 
magnesian hmestone iepre&entm«- part of the Zechstein 

\ branch of the Zechstein sea penetrated into parts of Lanca 
shire west Cumberland and the \ ale of Eden (Westmorland) and 
into Ireland near Belfast (Cultra) in Tyrone and the Lagan 
valley 

The Pennth Sandstone of the \ale of Eden with its included 
sheets of hmestone breccia ( brocLrams ) is usual!} attributed to 
the Rothliegende It has its approximate counterpart m the sand 
stones conglomerates and breccias of Arran (Baliymichael and 
Lamlash Sandstones ^ Upper Permian) the Brodick Breccia and 
Sand tone and the Dumfries and Mauchlme Sandstones of south 
Scotland In Ayrshire and south Lanarkshire they comprise basic 
lavas tuffs and volcanic necks 

The Hilton Plant beds of the Vale of Eden are correlated with 
i the Marl Slates or the Kupferschiefer of Germany whilst the 
Magnesian Limestones of west Cumberland (associated with brock 
rams and gypsiferous shales of Permo Tnassic age) and Ireland 
and possibly the Vale of Eden point chiefly to a Middle Mag 
nesian Limestone age although the Upper may also be present 
in Ireland 

Deposits of supposed Permian age intimately connected with 
the Trias occur in Devonshire 

In southern Europe central and southern Asia marine sediments 
of Permian age were deposited in a central ocean named by E 
Suess Tethys which from time to time had connection with 
the Atlantic and of which the present Mediterranean is a 
shrunken remnant 

In the Karawanken and Cannthian mountains limestones with 
swollen FusuUna and some species recalling the Permo Carbon 
iferous of Nebraska follow directly on or are in intimate con 
nection with the manne Carboniferous A Bellerophon limestone 
with a rich Permo Carboniferous fauna occurs in southern Tyrol 
Fustdtna limestones with an extraordinary number of Ammo 
noidea some similar to those of the Artinsk stage others of newer 
genera occur in Sicily In Asia a similar rich Permian fauna 
occum near Djulfa in the valley of the Araxes and the Artinsk 
fauna appears again at Bokhara 

The lowest part of the Productus Limestone of the Indian Salt 
Range represents approximately the Artinsk stage The higher 
part IS Middle and Upper Permian At the top (which is succeeded 
by Tnassic formations) is a rich fauna of Ammonoidea Nautili 
Productidae etc some of the forms being common to the Zech 
stem Marine Permian deposits occur also in the northern zone 
of the Himalayas in Burma and at Timor in the Moluccas 
whilst in the northern part of the Malay Peninsula the Permo 
Carboniferous (and probably Permian) consists of marine lime 
stones which become more shaly towards the east and south (Raub 
Senes) 

Beds equivalent to a part of the Permian of Russia occur m 
North America but as there is frequently a complete upward 
transition from Coal Measures there is some disagreement as to 
where the Ime between the two should be drawn The flooding by 
the sea northward and eastward of the continent continued 
throughout Pennsylvanian (Upper Coal Measure) tunes it then 
began to retreat south westward and m early Permian times the 
contment had again nearly emerged l^us the greater part of the 
marine development in Kansas and south-west Te^^as is replaced 
by contm^tal red beds in Oklahoma northern Texas^ and the 
southern Great PlainiriComtry In Oklahoma tpm^ndous amounts 
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of gypsum are incorporated m the red beds 
In Texas the beds classed as Permian (/ 000 ft ) m the suite 
are the Wichita (or Wreford of Kansas) followed by the Clear 
Fork Double Mountain and Capitan of Trans Pecos in Penn 
sylvania the Dunkard in Prince Edward Island Nova Scotia 
and New Brunswick Permo Carboniferous beds consist of soft 
red shales and sandstones 

To the south of the Tethys the dominant feature of the southern 
hemisphere (and a smaller part of the northern) at this period 
IS a vast pile of shales and coals of a deltaic and terrestnal facies 
compnsinor what is known m India as the Gondwana System 
which ranges m age from Permo Carboniferous to Jurassic 
In Peninsular India the coal bearing Damuda senes (about 
10 000 it ) contains the peculiar Glossopteris flora with such 
forms as Glossopteris Gangamopterts and Sagenopteris At the 
base is the Takhir series including a fossil boulder clay or til 
lite A glacial boulder bed occurs also at the base of the 
speckled sandstones beneath the Productus Limestone of the Salt 
Range Similar formations have been found m Afghanistan 
In Africa the thick Dwyka series at the base of the Permo 
Triassic Karroo system extends from the southern to the central 
parts of the continent with a honzontal range of 800 miles The 
Dwyka conglomerate at or near its base is a tillite (maximum 
I 500 ft ) which forms a sheet encircling the Karroo basin It is 
succeeded by the Upper Dwyka shales and these by the coal 
bearing Ecca beds both with the Glossopteris flora 
At Bacchus Marsh and other places in Victoria coal bearing 
beds with the Glossopteris flora are mterstratified with the glacial 
deposits (which occur also as moraines in South Australia and 
Tasmania) whilst m Western Australia the Lyons Conglomerate 
analogous to similar deposits in New South Wales — associated 
With a marine Permo Carboniferous fauna — can be traced without 
break from south south east to north north west through 3 of 
latitude 

In New Zealand the Permian (said to be 7 ooo~io 000 ft thick) 
contains neither coal nor evidence of ice action but includes 
lava flows 

Glacial conglomerates associated with rocks of Permo Carbon 
xferous age occur in many parts of South America typically 
Brazil and Argentina an both cases with strata containing 
Glossopteris 

In the Falkland Islands Permo Carboniferous beds with Glos 
soptens overlie a tilhte and with these the coal beanng Beacon 
Sandstone of South Victoria Land (Antarctica) which also con 
tarns Glossopteris is tentatively correlated 
The Gondwana continent margined by sediments with the 
Glossopteris flora was probably traversed by alpine chains with 
valley glaciers spreading out as piedmonts on the shores of inland 
basms and land locked seas The movement of ice in India was 
apparently northward m South Africa southward 
Certain tiUites occur also m North America about Boston 
Mass but here the movement was from north to south as in the 
Pleistocene period 

Glacial moraines are said to occur in the Lower Rothliegende 
of Westphalia in Germany 

The fauna of the continental types of the Permian generally 
possesses a terrestnal facies and comprises insects molluscs crus 
taceans flsh amphibians (Labyrmthodonts) and reptiles {Palaeo 
hattena Proteromurus etc ) the latter now making their first 
appearance The richest and most varied fauna of amphibians 
and reptiles is that of America especiaUy Texas and Oklahoma 
where it had an independent and isolated development 
The fauna of the inland seas shows signs of degeneration but 
forms living m the open seas such as Tethys flourished and fol 
lowed a normal course of development and new forms made their 
appearance Ammonites (Medhcottm W agenoceras etc ) so 
characteristic of the Meso^soic era began to appear and are 
associated with Bryozoa corals and molluscs The last representa 
lives of the tnlobites occur in the Permian of North Araenca 
Plants are represented by many survivors from the Carbon 
iferous g Cahmites) others show that a change of type was 
m progress The distinctive Gldssopteris flora was that of a cool 


climate (B Sm ) 

PERN, a name sometimes given to the honey buzzards (see 
Buzzard ) 

PERNAMBUCO, a north eastern Atlantic State of Brazil 
Area 0S312 sqm pop (1930) 2869814 It comprises a com 
parativeiy narrow coastal zone a high inland plateau and an inter 
mediate zone formed by the terraces and slopes between the two 
Its surface is much broken by the remains of the ancient plateau 
which has been worn down by erosion leavmo^ escarpments and 
ranges of flat topped mountains called chapadas capped in places 
by honzontal layers of sandstone The coastal zone is low well 
wooded and fertile It has a hot humid climate relieved to some 
extent by the south east trade winds This region is locally known 
as the mattas (forests) The middle zone called the caatinga or 
agreste region has a drier climate and lighter vegetation The 
inland region called the sertao is high stony and dry and fre 
quently devastated by prolonged droughts (seccas) The climate is 
characterized by hot days and cool nights and is considered 
healthy though the daily change tends to provoke bronchial catar 
rhal and inflammatory diseases There are two clearly defined 
seasons a rainy season from March to June and a dry season for 
the remaining months The rivers of the State include a number of 
small plateau streams flowing southward to the Sao Francisco 
nver and several large streams m the eastern part flowing eastward 
to the Atlantic The largest of the coastal rivers are the Goyanna 
which IS formed by the confluence of the Tracunhaem and Capi 
banbeminm and drains a nch agricultural region in the north east 
part of the State the Capibaribe which hab its source in the Serra 
de Jacarara and flows eastward to the Atlantic at Recife with a 
course of nearly 300 m the Ipojuca which rises in the Serra de 
Aldeia Veiha and reaches the coast south of Recife the Serin 
haen and the Una 

The State of Pernambuco is for the most part agricultural 
the lowlands being devoted to sugar and fruit with coffee m some 
of the more elevated localities the agreste region to cotton 
tobacco Indian corn beans and stock and the sertao to grazing 
and m some localities to cotton Sugar molasses rum (agmrdt 
ente or cachaga) tobacco and fruit are largely exported Coco 
nuts cacao bananas mangoes and other tropical fruits are pro 
duced in profusion but the production of foodstuffs (beans Indian 
corn mandioca etc ) is not sufficient for local consumption Man 
gabeira rubber is collected to a limited extent and piassava fibre 
IS an article of export Orchids are also collected for export in 
the districts of Garanhuns and Timbauba Cotton weaving and 
cigar making are the principal manufacturing industries after the 
large engenhos devoted to the manufacture of sugar and rum 
The railways of the State are parts of the Great Western of 
Brazil railway All these lines concentrate at the port of Recife 

The capital of the State is Recife a city that is commonly 
known among foreigners as Pernambuco There is a number 
of large towns m the State but the 1920 census returns in 
elude their populations in those of the muntapios (communes) 
to which they belong The most important are Be/erros (48 190) 
Bom Jardim (92 515) Brejo da Madre de Deus (48 784) a town 
of the higher agreste region Cabo (31 911) Caruaru (6x 636) 
Escada (63 723) Garanhuns ( i 135 covering six towns and 
villages) Gloria de Goyta (33 6 6) Goyanna (53 854) Limoeiro 
(52 573) Olmda (52 199) the old colonial capital and episcopal 
see Rio Formoso (16126) Timbauba (52526) and Victoria 
(59572) 

Pernambuco at its inception in 1526 was settled by Chnstovao 
Jacques who founded a settlement on the Rio Iguarassu that was 
afterwards abandoned The first permanent settlement was made 
by Duarte Coelho Pereira at Ohnda in 1530 and four years later 
he was granted a capitama of $0 leagues extending from the mouth 
of the Sao Francisco northward to that of the Iguarassu Adja 
cent to this grant on the north was the captanm of Itamaraci 
I granted to Pero Lopes de Souza which covered the remainder 
of the present State The capitama of Pernambuco was ably 
governed and took an active part in the expulsion of the Frendi 
from the trading posts established along the coa^ northwald to 
Maranhao and in estabkshmg Fort|iguese colonies in their pafces 
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In 16^0 Pernambuco vvas occupied b> the Dutch and continued 
under their ruie until i6o4 Aithou^-h an active guerrilla warfare 
%as waged against the Dutch during a large part ot that period 
thev did much to promote the agricultural and commercial in 
terests of the coion> especiali> under the wise administration of 
\Iaurice of Nassau 

In i8i / Pernambuco was the scene of a revolutionary outbreak 
which resulted m the separation of the present States of Alagoas 
and Rio Grande do Norte Ceara and Parahyba having been de 
lached m 1^99 There was another m urrection in iS 2 when the 
Portu uese captain general Luiz de Rego and his garrison were 
expelled and m 1024 dissatisfaction with the arbitrar> proceedings 
01 Dorn Pedro I at Rio de Janeiro led to a separatist revolution 
lor the lormation of a new State to be called the Federaqao do 
Equador There was another outbreak in 1831 and frequent dis 
oiders down to 1848 when they culminated m another unsuccess 
ful re\oiution The population of the Pernambuco sertao has 
alwa>s been noted for its turbulent lawless character due partly 
to distance from the coast where the bulk of the population is 
concentrated partly to di&cuit means of communication and 
partly to the fact that this remote region has long been the refuge 
of criminals from the coast towns 

PERNAU see Parnu 

PERNERSTORFER, ENGELBERT (1850-1918) Aus 
trian politician was bom m Vienna on April 2 / 1850 Acquainted 
since childhood with Viktor Adler Pemerstorfer studied and 
s>mpathized with the young A^ustnan labour movement since his 
earliest days as a teacher In 18 /O together with Adler Fried 
jung the historian and others he formed a league for the study 
of social movements His first pohtical activities were however 
linked W'lth Schonerers extreme German Nationalist movement 
He was one of the authors of the German Nationalist Ltn er Pro 
giamm (1880) but he left this party and entered parliament m 
1S89 as an independent As deputy he enjoyed the right of free 
speech and began to act as the mouthpiece of the Social Demo 
crat party to which he was of the greatest service He joined 
the party m 1896 and sat for it in parliament from igoi until 
his death m latter days being president of its parliamentary 
faction and vice president of the House (1909 1911) Perner 
storfer was rather an advanced liberal who adopted Socialism 
from love of humanity and hatred of absolutism and clericalism 
His own principal interests were literary and educational His 
fearless and generous personality did much for the poorer classes 
of his fellow men in days when they were practically political and 
social outcasts He died m Vienna on Jan 6 1918 
PERNICIOUS ANAEMIA Anaemia Blood 

Pathology of 

PERONNE, a town of northern France capital of an arron 
dissement of the department of Somme on the right bank of the 
Somme at its confluence with the Cologne oS m E by N of 
Amiens by rail Pop (1931) 4 063 The Frankish kings had a 
villa at Peronne and a monastery was founded here in the Ah 
century by or for Scottish monks a collegiate church was built 
and dedicated to St Fursy the first abbot By about i 00 it 
had e cheated to the French crown and Philip Augustus gave it 
a charter (i 09) By the treaty of Arras (1435) it was given to 
the Burgundians bought back by Louis XI it passed again into 
the hands of Charles the Bold in 1465 On the death of Charles 
however m 1477 Louis XI resumed possession In 1536 the 
emperor Charles V besieged Peronne without success It was 
the first town after Pans at which the League was proclaimed in 
1577 Wellington took Peronne in the Germans captured it 
m 1871 and again in 1914 the French retook it March 1917 
lost It again March 1918 and took it finally with Austrahan help 
in Sept 1918 

PEROVSKITE, a mineral consisting of calcium titanate 
CaTiO usually with a small proportion of the calcium replaced 
by iron discovered in 1839 at Achmatovsk in the Urals and named 
in honour of Count L A Perovsky The crystals when found m 
schistose rocks have the form of cubes but when occurnng as an 
accessory constituent of eruptive rocks are octahedral in form and 
microscopic in size although gftimetrically cubic they are always 
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doublv refracting and sometimes show evidence of complex 
mimetic twinning their structure as shown in polanzed light is 
very similar to that of the mineral boracite and they are there 
fore described as pseudo cubic The colour vanes from pale 
yellow to blacLi h brown and the lustre is adamantine to metallic 
In the Urals large cubes occur with calcite and magnetite m a 
chlorite schist and similar crystals are found in talc schist at 
Zermatt Switzerland The microscopic octahedral cr> tals are 
characteristic of melihte basalt and nephelme basalt they have 
also been found m pendotite and serpentine 

PEROWNE, JOHN JAMES STEWART (1823-1904) 
English bishop was born of Huguenot ancestry at Burdwan 
Bengal on March 13 18 3 He was educated at Norwich and 
at Corpus Christi college Cambridge becoming a fellow m 1849 
After holding a chair in King s college London he was appointed 
vice pnncipal at St Davids college Lampeter (186 -/2) He 
was elected canon of Llandaff m 1869 dean of Peterborough 
1878 and m 1891 succeeded Henry Philpott as bishop of Wor 
cester Perowne was a good Hebrew scholar and sat on the Old 
Testament Revision Committee He resigned his see in 1901 and 
died on Nov 6 1904 

PEROZ, Sassanid king of Persia ad 457-484 son of Yazde 
gerd II He rebelled against his brother Homizd III and in 459 
defeated and killed him with the help of the Ephthahtes or White 
Huns who had invaded Bactria He also killed most of his other 
relatives and persecuted the Christians But he favoured the 
introduction of Nestonanism in opposition to the orthodox creed 
of Byzantium With the Romans he maintained peace but he 
tried to keep down the Ephthahtes who began to conquer eastern 
Iran The Romans supported him with subsidies but all his wars 
were disastrous Once he was himself taken prisoner and had to 
give his son Kavadh as hostage till after two years he was able 
to pay a heavy ransom Then he broke the treaty again and ad 
vanced with a large army But he lost his way in the eastern desert 
and penshed with his whole army (484) (Ed M ) 

PERPENDICULAR PERIOD, m architecture the latest 
style of English Gothic roughly embracing the period from 1375 
to the introduction of the Renaissance dunn°^ the i6th and 17th 
centuries It gams its name from the dominance of vertical 
lines m window tracery and wall panelling in windows the 
\ertical mullions sometimes carry unbroken from the sill to the 
under side of the arch and the upper part of the window is further 
sub divided by additional smaller vertical mulhons carried by 
the apex of arches connecting the larger mulhons Continuous 
horizontal lines of arches and cornices are sometimes carried 
across high windows to divide the whole into many small arched 
h<^hts in each one of which could be placed the effigy of a saint 
in stained glass In structure the tendency is toward the reduc 
tion of wall surface the increase of window area the continuity 
of vertical lines and supports and the lavish development of 
decorative vaulting by means of hemes and later the elimination 
of structural vaulting nbs altogether and the substitution of cut 
stone traceried fan vaults {qv) 

Timber trussed ceihngs and roofs were developed to a point 
of great perfection and richness as in that of Westminster hall 
London (1395-99) and in countless simpler pansh churches eg 
Chipping Norton Holy Trmity Hull The period also saw the 
construction of many beautifully outlined and lavishly detailed 
church towers usually square and without spires Those of 
Gloucester cathedral (1450-5/) Magdalen college Oxford 
(1492-1505) the central tower at Canterbury (149s) and the 
west towers of York (143 -70) are typical In decorative detail 
the penod is marked by the introduction of the four centred or 
Tudor arch the covering of wall surfaces with ranges of traceried 
panels chiefly rectangular the general flatness of moulding pro 
files diminished importance of the capital the enclosing of door 
and window arches within a rectangular hood mould and the 
replacement of the earlier naturalism in carved ornament by a 
rather dry incisive and at times mechanical conventionalism 

The Perpendicular Period appears first in work in Gloucester 
cathedral about 1360 but the spread of the style was so rapid 
that by 1380 Petpendicular work wasjbemg built throughout me 
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country It was a style so vital that it yielded but slowly to the 
influx of Renaissance ideas and particularly m Oxford its effect 
IS felt in building well into the 17th century Characteristic 
examples are the choir (io47-77) and cloister (1351-1412) of 
Gloucester cathedral nave and west transepts of Canterbury 
cathedral (1078-1411) choir of York (1389-1407) Km s 
colleo*e chapel Cambridge (1447-1^12) St Georges chapel 
Windsor (completed 1508) Henry VII chapel Westminster 
(completed 151 ) and the hall of Christ Church colle e Oxford 
(16^0) (TFH) 

PERPETUAL MOTION or Perpetuum Mobile in its 
usual significance not simply a machine which will go on moving 
for ever but a machine which once set m motion will go on doing 
useful woric without drawing on any external source of energy or 
a machine which m every complete cycle of its operation will give 
forth more energy than it has absorbed Briefly a perpetual 
motion usually means a machine which will create energy in the 
form of motion 

The earlier seekers after the perpetuum mobile did not always 
appreciate the exact nature of their quest for we find among 
their ideals a clock that would periodically rewind itself and thu 
go without human interference as long as its machinery would last 
The energy created by such a machine would simply be the work 
done m overcoming the fnction of its parts so that its pro 
jectors might be held merely to have been 1 norant of the laws 
of friction and of the d>namic theory of heat Most of the per 
petual motiomsts however had more practical views and ex 
plicilly declared the object of their inventions to be the doing of 
useful worl such as raising water grinding corn and so on Like 
the exact quadrature of the circle the transmutation of metals and 
other famous problems of antiquity the perpetual motion has now 
become a \enenble paradox Still like these others it retains a 
gieat historical interest for as a result of the vain quest there g ew 
up the greatest of ail the generahzations of physical science the 
principle of the conservation of energy 

There was a time when the problem of the perpetual motion 
was one worthy of the attention of a philosopher Before that 
analysis of the action of ordinary machines which led to the laws 
of dynamics and the discussion of the dynamical interdependence 
of natural phenomena which accompanied the estabhshment of 
the dynamical theory of heat there was nothing plainly unreason 
able in the idea that work might be done by the mere concatena 
tion of michmery It had not then been proved that energy is 
uncreatable and indestructible in the ordinary course of nature 
even now that proof has only been given by induction from long 
observation of facts There was a time when wise men believed 
that a spirit whose maintenance would cost nothing could by 
magic art be summoned from the deep to do his master s work 
and It was just as reasonable to suppose that a structure of wood 
brass and iron could be found to work under like conditions 

The principle of the conservation of energy which in one sense 
IS simply denial of the possibility of a perpetual motion rests on 
facts drawn from every branch of physical science and although 
Its full establishment only dates from the middle of the igth cen 
tury yet so numerous are the cases m which it has been tested 
so various the deductions from it that have been proved to accord 
with experience that it is now regarded as one of the best estab 
Iished laws of nature Consequently on any one who calls it in 
question 1$ thrown the burden of proving his case If any machine 
were produced whose source of energy could not at once be 
traced a man of saence (complete freedom of investigation being 
supposed) would in the first place try to trace its power to some 
hidden source of a kind already known or in the last resort he 
would seeh for a source of energy of a new kind and give it a new 
namb 

If $ man l^es to mdulge the notion that after all an excep 
Um to the law of tbp conservation of energy may be founds then 
provided he snhmtts his idea to the test of e;q»riment at ins 
own chaises without annoyipg his neighbours^ all that can be said 
# that ho IS etfteed m unpromising enterprise The case is 
wi& we projector Who copies forward with some 
ipclwto wilp by ingenuity of ita wninvahoe 


to multiply the energy supplied to it from some of the ordinary 
sources of nature and sets to work to pester scientific men to 
examine his supposed discovery or attempts therewith to induce 
the credulous to waste their money This is by far the largest 
class of perpetual motion mongers nowadays 

It was no doubt the barefaced fallacy of most of the plans for 
perpetual motion that led the majority of scientific men to con 
elude at a very early date that the perpetuum mobile was an 
impossibility We find the Pans Academy of Sciences refusin 
as early as 1775 to receive schemes for the perpetual motion 
which they class with solutions of the duplication of the cube 
the tiisection of an angle and the quadrature of the circle 
Stevmus and Leibnitz seem to have regarded its impossibility a 
axiomatic and Newton at the beginning of his Pnnapta states a 
principle which virtually amounts to the same thing 

The famous proof of P de la Hire simply refers to some of 
the more common gravitational perpetual motions The truth is 
that if proof is to be given or considered necessary it must pro 
ceed by induction from all physical phenomena 

By far the most numerous class of perpetual motions is that 
which seeks to utilize the action of gravity upon rigid solids We 
have not read of any actual proposal of the kind but the most 
ob\ious Wing to imagine in this way would be to procure some 
substance which intercepts gravitational attraction If this could 
be had then by introducing a plate of it underneath a body while 
It was raised we could elevate the body without doing work 
then removing the plate we could allow the body to fall and do 
work eccentrics or other imposin<y device being added to move 
the gravitation intercepter behold a perpetual motion complete ^ 
The great difficulty is that no one has found the proper material 
for an intercepter 

Fig I represents one of the most ancient and oftenest repeated 
of gravitational perpetual motions The idea is that the balls 
roUing m the compartments between the felloe and the nm of 
the wheel will on the whole so comport themselves that the 
moment about the centre of those on the descending side exceeds 
the moment of those on the ascending side Endless devices 
such as curved spokes levers with elbow joints eccentrics etc 
have been proposed for effecting this impossibility The student of 
dynamics at once convinces himself that no machinery can effect 
any such result because if we give the wheel a complete turn 
so that each ball returns to its original position the whole work 
done by the ball will at the most equal that done on it We 
know that if the laws of motion be true in each step the kinetic 
energy given to the whole system of wheel and balls is equal to 
that taken from the potential energy of the balls less what is dis 
sipated in the foim of heat by frictional forces or vice versa if 
the wheel and balls be losing 
kinetic energy — save that the 
friction in both cases leads to 
dissipation So that whatever 
the system may lose it can after 
It IS left to itself never gam 
energy during its motion 

The two most famous per 
petual motions of history viz 
the wheels of the marquis of 
Worcester (d 1667) and of 
Councillor Orffyreus were prob 
ably of this type The marquis 
of Worcester alludes to the mar 
vellous performance of his machine m his Century of Imenhom 
(1663) the wheel was 14 feet in diameter and bore 40 weights 
of 50 pounds apiece* 

Orffyreus (whose real name was Johann Ernst Ehas Bessler) 
(1680-1745) appears to have constructed more than one wheel 
his la^t one was 12 ft in diameter and i ft a m feroad it 
sisted of a light framework of Wood covered in with oildoth so 
that the interior was concealed and Was momted on an m 
which had no visible connection wrth any external moyer It W 
exammod and approved of by the land^ave of Hesse 
whose castle at Weissenstm it#s said to hate gone jfof 
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weeks m i sealed room The most remarkable thing about this * 
machine i that it evidently imposed upon the mathematician 
W J sGra\esande mho mrote a letter to \emton giving an ac 
count of hib examination of Ortfyreus s wheel undertaken at the 
request of the landgrave wherein he professes himself dissatis 
fled with the proofs theretofore given of the impossibilit> of per 
petudl motion and indicate his opinion that the invention of 
Ortt>reus is worthy of investigation He himself however mas 
not allowed to examine the interior of the wheel The inventor 
seem to have destro>ed it himself One story is that he did so , 
on account of difficulties with the land^rav e s gov ernment as to a 
licence for it ano her that he was annoyed at the examination b> 
Gra\esande and wrote on the wall of the room containing the 
fragments of his model that he had destroyed it because of the 
impertinent curiosity of sGravesande 

The overbalancing wheel perpetual motion seems to be as old 
as the 13th century Dircks quotes an account of an invention by 
Wilars de Honecort an architect whose sketchbook is still pre 
served in the ficoies des Chartes at Pans De Honecort says 
Many a time have skilful workmen tned to contrive a wheel that 
shall turn of itself here is a way to do it by means of an une\en 
number of mallets or by quicksih er He thereupon gives a rude 
sketch of a wheel with mallets jointed to its circumference It 
appears that Leonardo da Vmci worked with similar notions 
Another scheme of the perpetual motiomst is a water wheel 
which shall feed its own mill stream This notion is probably as 
old as the first miller who experienced the difficulty of a dry 
season One form is figured in the MathemaUcal Magic (1648) of 
Bishop Wilkins (1614-16 2) the essential part of it is the water 
screw of Archimedes which appears m man> of the earlier ma 
chines of this class Some of the later ones dispense with even 
the subtlety of the water screw and boldly represent a water 
m heel pumping the water upon its own buckets 

Perpetual motions founded on the hydrostatical paradox are 
not uncommon Dems Papin exposes one of these m the FMo 
sophtcal Transactions for 1685 The most naive of these devices 
IS that illustrated m fig the idea of which is that the larger 
quantity of water in the wider part of the 
vessel weighing more will overbalance the 
mailer quantity m the narrower part so 
that the water will run over at C and so 
on continually 

Capillary attraction has also been a fav 
onte field for the V am quest for if by cap 
diary action fluids can be made to disobey 
the law of never rising above their own 
level wliat so easy as thus to produce a 
continual ascent and overflow and thus per 
petual motion^ Various schemes of this kind involving an endless 
band which should raise more water by its capillary action on one 
side than on the other have been proposed The most celebrated is 
that of Sir William Congreve (1772-1S28) EFG (hg 3) is an 
mchned plane over pulleys at the top and bottom travels an 
endless band of sponge abed and over this again an endless band 
of heavy weights jointed together The whole stands over the 
surface of still water The capillary action raises the water m ab 
whereas the same thing cannot happen m the part ad since the 
weights squeeze the water out Hence inch for inch ah is heavier 
than ad but we know that if ah were only just as heavy inch for 
inch as ad there would be eqmhbrmm if the heavy chain be also 
uniform therefore the extra weight of ab will cause the chain to 
move round continually in the direction of the arrow 
The more recondite vehicles of energy such as electnaty and 
magnetism are more seldom drawn upon by perpetual motion m 
ventors than might perhaps be expected William Qilbett m his 
treatise De Magnate alludes to some of them and Bishop Wiltons 
mentions among others a machine wherein a loadstone i^ so dis 
posed that it shall draw unto it on a rechned plane a bullet of 
steel which still as it ascends near to the ioadatope may be 
cmitrived to fall through some hole in the plane and so tp return 
unto the place whence at first it hi^ap to move and being there^ 
the loiidstone #11 again attract %i upwa^^s conm^ tpj tw 
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hole it will fall down again and so the motion shall be perpetual 
The fact that screens do exist whereby electrical and magnetic 
action can be cut oft would seem to open a door for the perpetual 
mouon seeker Lnfortunately the bringing up and removing of 
these screens m\oIves m all cases just that gam or loss of work 
which IS demanded by the law of the conservation of energy A 
shoemaker of Linlithgow called Spence pretended that he had 

found a black substance wnichin 
tercepted magnetic attraction 
and repulsion and he produced 
two machines which were moved 
as he asserted by the agency of 
permanent magnets thanks to the 
black substance The fraud was 
speedily exposed but it is worthy 
of remark that Sir David Brew 
ster thought the thing worth men 
tioning in a letter to the Ammles 
de chmne (1818) wherein he 
states that Mr Playfair and Cap 
tain Kater have inspected both 
of these machines and are satisfied that they resolve the problem 
of perpetual motion 

One more page from this chapter of the book of human folly 
the author is the famous Jean Bernoulli the eider We translate 
his Latin as far as possible into modern phraseology In the first 
place we must premise the following (See fig 4 ) (i) If there 
be two fluids of different densities whose densities are m the ratio 
of G to L the height of equiponderating cylinders on equal bases 
will be m the mverse ratio of L to G (2) Accordingly if the 
height AC of one fluid contained in the vase AD be in this ratio 
to the height EF of the other liquid which is in a tube open at 
both ends the liquids so placed will remain at rest (3) Where 
fore if AC be to EF in a greater ratio than L to G the liquid m 
the tube will ascend or if the tube be not sufficiently long the 
liquid will overflow at the orifice E (this follows from hydrostatic 
pnnciples) (4) It is possible to have two liquids of different 
density that wfll mix (5) It is possible to have a filter colander 
or other separator by means of which the lighter liquid mixed 
with the heavier may be separated again therefrom 
Construction—These things being presupposed (says Ber 
noulli) I thus construct a perpetual motion Let there be taken 
m any (if you please m equal) quantities two liquids of different 
densities mixed together (which may be had by hyp 4) and let 
the ratio of their densities be first determined and be the heavier 
to the lighter as G to L then with the mix 
ture let the vase AD be filled up to A 
This done let the tube EF open at both 
ends be taken of such a length that 
AC EF>2L G+L let the lower orifice 
F of this tube be stopped^ or rather cov 
ered with the filter or other material sep 
aratmg the lighter liquid from the heavier 
(which may also be had by hyp 5) now 
let the tube thus prepared be immersed to 
the bottom of the vessel CD I say that 
the hquid will continually ascend through 
the onfice F of the tube and overflow by 
the onfice E upon the liquid below 
Demonstration — Because the onfice F 
of the tube is covered by the filter (by 
constr ) which separates the lighter hquid 
from the heavier it follows that if the tube be immersed to the 
bottom of the vessel, the hghter liquid alone which is mixed with 
the heavier ought to rise through the filter into the tube and 
that top higher than the surface of |;he surrounding hquid 
(by hyp 5?) so that AC^BF^s? L (i+D but since by constr 
AC EF>sL G+L It necessardy follows (by hyp 3) that the 
hghter hqmd wifi flow over fiy the onfice E ipto the vessel helow^ 
and tfiore will meet the heavier and he again mixed witfi it and 
It wfi thm penetrate the ^ter, agam ascend the tube, pad be a 
second time driven through thp upper oiafice Thus„ therefore 
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Will the flow be continued for ever — Q E D 

Bernoulli then proceeds to apply this theory to explain the per 
petual rise of water to the mountains and its flow in rivers to the 
sea which others had falsel} attnbuted to capillary action — his 
idea being that it was an effect of the different densities of salt 
and fresh water 

One really is at a loss with Bernoulli s wonderful theory whether 
to admire most the conscientious statement of the hypothesis the 
prim logic of the demonstration so carefully cut according to the 
pattern of the ancients or the weighty superstructure built on so 
frail a foundation Most of our perpetual motions were clearly 
the result of too little learning surely this one was the product 
of too much (G Cl ) 

The foregoing article by the distine,uished mathematician George 
Chrystal who died m 1911 is de\oted to a delusion which is still 
distiessmgly pre\alent A certain number of weak heads genu 
mely succeed m deceiving themselves with the old fallacies and 
often spend money which they can ill afford m tabng out patents 
for patent absurdities No man of science who has any suscepti 
biiities can receive their communications without a certain com 
passion On the other hand we have the conscious charlatans 
who prey upon a class of people by no means extinct which pos 
sesses great cupidity some money a dangerous smattering of 
science and no sense The form under which the perpetual motion 
IS presented for the benefit of the credulous and affluent has been 
modified of recent years to keep pace with the march of science 
Whereas formerly the perpetual motion engine was usually a me 
chanical arrangement of weights wheels and water buckets or 
such like which did work without a supply of energy to day the 
form under which the invention is presented is usually an elec 
trical one Frequently the vendor or inventor makes no claim 
to create eneigy out of nothing a point to which he directs 
special attention admitting that this is known to be impossible 
bv such shrewd and learned men as the prospective purchaser of 
shares but states that his machine takes in a certain amount of 
electrical eneigy and turns out a greater amount of energy — 
stead> supply of 20 kilowatts is turned into an output of 37 5 
kilowatts sa> The popular confusion between work and power 
and between volts and amperes and electrical energ> renders it 
easy to delude the self satisfied victim and the plausible denial 
of any creation of something out of nothing makes the creation 
of much out of little seem comparatively reasonable 

The latest scientific invention is often made the basis of a per 
petual motion claim m more or less good faith For instance 
shortl} after the liquid air machine became a commercial sue 
cess claims are put forward — not by the inventor of the ma 
chine of course— -that part of the air liquefied by such a machine 
could be made to fuimsh a source of motive power which would 
run the machine itself so that a continuous and increasing supply 
of liquid air could be produced without input of energy once the 
machine was started 

The kind of perpetual motion which has been considered in 
Professor Chrystal s article is against all the ordered experience 
which IS embodied m the first law of thermodynamics This law 
states the equivalence of heat and work as alternative forms of 
energy and denies that energy can be created There is how 
ever nothing m the first law of thermodynamics against the fol 
lowing line of argument Heat is equivalent to work It is possible 
to build machines which turn heat into work Therefore it must be 
possible to build a machine which will take heat from some ordi 
nary body at atmospheric temperature say a pond and turn it 
mto work The pond will of course grow colder but this need 
not disturb us as for a very slight cooling we should obtain a 
large amount of work For instance a pond 200 yards across and 
of an average depth of 6 feet cooling 1 centigrade would yield 
75 OQO horse power hours if the heat lost could all be turned into 
work It IS usual to speak of a machine which could convert the 
heat of surrounding bodies into work as effecting a perpetual mo 
twn of the sewni kmd perpetual motion of the first kmd being 
that which creates energy out of nothing A perpetual motion 
of the second kmd involves no creation of energy but a conversion 
df energy under certain conditions 


The second law of thermodynamics (see Thermodynamics) 
which like the first law is an embodiment of the physical ex 
penence of generations of experimenters and observers of the 
first rank denies that it is possible to derive mechanical energy 
from bodies by cooling them below the temperature of the sur 
rounding object that is it denies precisely that a perpetual motion 
of the second kind is possible For us to be able to convert heat 
into work we must have a source of heat above the temperature 
of the surrounding bodies or m the language of the engineer we 
must have both a boiler and a condenser (although of course 
we need not actually build the condenser but can use the sur 
rounding air as condenser if for any reasons such as exist in the 
case of the locomotive a condenser is impracticable) The bigger 
the difference of temperature between the hot source of heat and 
the cold condenser the big^^er the fraction of the heat of the 
source which we can turn mto work wh n the temperature dif 
ference is zero we can turn none of the heat mto work 

The impossibility of a perpetual motion either of the first or of 
the second kind is implicit then in the two great hws of Thermo 
dynamics which express our knowledge of the behaviour of 
matter m such quantities as are handled m ordinary mechanical 
and chemical processes They are statistical laws and do not 
apply to individual molecules or to small collections of molecules 
but to matter as we deal with it in engineering where the smallest 
particle considered consists of millions of millions of millions of 
molecules ^ When we come down to microscopic and ultra micro 
scopic particles perpetual motion is possible as exemplified by 
the ceaseless movement of tiny particles held in suspension m a 
fluid at a uniform temperature (See Brownian Movement) 
Such movement of microscopic particles however does not enable 
us to derive useful work from the heat agitation of the liquid 
that IS from the perpetual motion of the molecules themsehes 
It does not contradict but supplements our knowledge of the 
behaviour of matter in bulk which tells us that perpetual motion 
IS a mechanical impossibility (E N da C A) 

PERPETUAL PENSIONS see Pensions Perpetual or 
Hereditary 

PERPETUITY, in law the tying up of an estate for a length 
ened period for the purpose of preventing or restricting ahenation 
As being opposed to the interest of the State and individual effort 
the creation of interests indefinite m time has been considerably 
curtailed and the rule against perpetuities m Great Britain now 
forbids the making of an executory interest unless begmmnt^ within 
the period of any fixed number of existing lives and an additional 
period of 21 years (with a few months added if necessary for the 
period of gestation) The rule applies to dispositions of personal 
property (see Accumulation) as well as of real property Sec 
tion 163 of the Law of Property Act 19 5 enacts in effect that a 
remainder to children at an age m excess of 21 years is to be read 
as at ^ I years thereby making the remainder legal instead of void 
(see also ss 164-166 of the Law of Property Act 1925) There 
are certain exceptions to the rule as m the case of limitations m 
mortmain and to chantable uses and of a perpetuity created by 
act of parliament In the United States the English common 
law rule against perpetuities obtains in many of the States in 
others it has been replaced or reinforced by statutory rules (See 
Gray on Ahenatton ) The general tendency of American legislation 
IS to favour tying up estates to a greater extent than was formerly 
approved 

PERPIGNAN, a town of France capital of the department 
of Pyrenees Orientales on the Tet 7 m from the Mediterranean 
and 42 m S by W of Narbonne by rail Pop (1931) 5^44^^ 
Perpignan dates at least from the loth century In the nth 
and 1 2th centuries it was a capital of the counts of Roussillon 
from whom it passed in 1172 to the kings of Aragon In the 13th 
century it belonged to the kingdom of Majorca and its sovereigns 
resided there until m 1344 that small state reverted to the kings 
of Aragon who m 1349 founded a university at Perpignaii Wh^en 
Louis XI occupied Roussillon as secunty for money advanced by 
him to the king of Aragon Perpignan resisted the French arms 
and yielded only m 1475 Roussillon was restored to Aragon by 
Charles VIII and Peispignan wa| agim unsuccessfully 
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in 1^4 under Francis I La er on lioiAe\cr the inhabitants 
angered b> the Spanish go\emor surrendered the town to Louis 
\III The citadel held out until 164 and the place was tormaily 
ceded to France by the treatv of the Pyrenees (16^,9) In 1602 
the bishopric of Elne was transferred to Perpignan 

On the south the town is o\erlooked bv a citadel enclosing a 
castle (13th centur > ) of the kings of Majorca The chapel is a 
mi\tuie of the Romanesque Pointed and Moorish stvies The 
ramparts urrounding the citadel are the work of Louis XI 
Charles \ and \auban The cathedral of St Jean (14th to i6th 
centuries) has a remarkable i /th century reredos 

Commanding the gateway of Notie Dame (14S1) is a curious 
machicolated stronghold of the 14th and i^th centuries 

Perpignan has tnbunais of first in tance and of commerce a 
chamber of commerce and a board of trade arbitrators The higher 
tribunal of Andorra sits at Perpignan Trade is in wine iron wool 
oil and corks 

PERQUISITE, a term properly used of the profits which 
accrue to the holder of an office over and above the re«^ular 
emolument also m law the casual profits such as accrue by 
heriots fines reliefs etc to a lord of a manor above the yearly 
revenue from the copyholds The word is used generally of the 
casual profits allowed by custom to servants or other employees 
PERRAULT, CHARLES (1628-1703) French author was 
born in Pans on Jan i 1628 His father Pierre Perrauit was a 
barrister whose four sons were ail men of some distinction 
Claude (1613-1 688) was a physician and architect and translated 
Vitruvius (16/3) Charles was brought up at the Colie e de 
Beauvais and after quarrelling with his masters followed his own 
bent He took his degree of kcencie en droit at Orleans in 1651 
and was called to the Pans bar where he practised for a short time 
In 1654 his brother became receiver general of Pans and made 
Charles his clerk About ten years later he became Colbert s 
secretary He was controller general of the department of public 
works member of the commission that afterwards developed into 
the Acadenm des inscriptions and in 1671 he was admitted to the 
icademte frangaise 

Colbert s death m 1683 put an end to Perrauit s official career 
and he then gave himself up to literature beginning with Saint 
Paulin eveque de N ole avec une epitre chrehenne sur la penitence 
et une ode aux nouveaux conoerUs The dispute of the ancients 
and moderns arose from a poem on the Stacie de Louts le Grand 
(1687) read before the Academy by Perrauit on which Boileau 
commented in violent terms Perrauit had a will of his own and 
he published (4 vols 1688-1696) his Parallhle aes anciens et des 
modernes The controversy that followed raged hotly both m 
France and England 

The first of Perrauit s famous contes GrtseUdis in verse 
appeared in 1691 and was repnnted with Peau dam and 
Les SouJmts ndtetdes also in verse in a Recueil de pieces 
cuneuses (The Hague 1694) But Perrauit was no poet and the 
ment of these pieces is entirely obscured by that of the prose tales 
La Belle au hots dormant Petit chaperon rouge La Barbe hleue 
Le Chat botte Les FSes Cendnllon Rtquet a la houppe and Le 
Petit poucef which appeared with the title of Eistoires ou contes 
du temps passe avec des morahtes {c 1697) The frontispiece con 
tamed a placard with the inscription Contes de ma rn^re lote 
Perrauit s other works include his Memoir e$ giving much informa 
tion on Colbert s ministry an Enetde travesUe written in coHabora 
tion with his two brothers and Les Hommes illustres qtn ont paru 
en France pendant ce sthcle (2 vols 1696-1700) He died on May 
16 1703 m Pans BCis son Perrauit dArma Court was the 
author of Contes des fees containing the story of Cinderella etc 

Except the tales Perrauit s works have not recently been reprinted 
Of these there are many modern editions e g hy Paul Lacroix (1876) 
and by A Lefebvre ( Nouvelle collection Jannet 1875) also Per 
faults Popular Tales (Oxford 1888) which contains the French text 
edited by Andrew Lang with an introduction and an examination of 
the sources of each story See also Hippolyte Rigault Ei$t de la 
querelle des anaem et des modernes (1856) 

FERRERS (or De Winu^oir) ALICE (d 1400) mistress 
of the Englisl?,king Edward III belonged probably to the Hert 
fordsnire family of Perrers j^lthough ik m also stated that she 
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was of humbler birth She entered the service ot Edward s queen 
Philippa before 1366 and was married to Sir William de Wind 
sor deputy of Ireland (d 1^84) Her mtimacv with the Ling 
began about 1^66 Alice was accused of interfering m the courts 
of law to secure sentences in fa\our of her friends and the parlia 
ment of 1^/6 forbade all women from practising in the law courts 
Alice was banished but John of Gaunt allowed her to return to 
court m June 1^/6 and the parliament of / reversed the sen 
tence against her She was again banished in June 13/7 but this 
sentence was annulled two years later and Alice regained some 
influence at court 

FERROT, SIR JOHN (c 15 /-I09 ) lord deputy of Ire 
land the son of Mary Berkley (afterwards wife of Thomas Per 
rot) was generall> reputed to be a son of Henry \ III and was 
attached to the household of William Pauiet ist marquess of W m 
Chester Perrot was knighted at the coronation of Edward VI and 
though imprisoned during Mary s rei n on the charge of harbour 
mg heretics he receixed the castle and lordship of Carew m Pern 
brokeshire and at the beginning of Elizabeth s reign was entrusted 
with the naval defence of South Wale In 15 o Perrot became 
lord president of Munster in which capacity he hunted down 
James Fitzmaurice Fitzgerald whose submission he received m 
!:>/ Perrot resented the reinstatement of Gerald Fitzgerald isth 
earl of Desmond and after vainly seeking his own recall left Ire 
land without leave in July I5/3 and presenting himself at court 
was allowed to resign his office in which he was succeeded by Sir 
W illiam Drury He returned to his W elsh home where he was oc 
cupied with his duties as vice admiral of the Welsh seas 

In 1^84 Perrot succeeded Arthur Grey Lord Grey de Wilton as 
lord deputy of Ireland and was instructed to divide the confis 
cated estates of the earl of Desmond among English landlords who 
were to supply English labour But his plans were disturbed by 
the raids of the Macleans and the MacDonnells invited to Ulster 
by Sorley Boy whom he reduced to submission in 1^06 In 1585 
Perrot succeeded in completing the composition of Connaught a 
scheme for a contract between Elizabeth and the landholders of 
the province hy whicb the queen should receive a small quitrent 
During his career as lord deput> he had established peace and had 
deserved well of Elizabeth but his indiscretions had made him 
numerous enemies A plan for the conversion of the revenues of 
St Patricks Cathedral Dublin to provide funds for the erection 
of two colleges led to a quarrel with Adam Loftus archbishop of 
Armagh and in Jan i 88 he returned to London in disgrace 
After his return a forged letter purporting to be from him to 
Philip II of Spain gave colour to a charge of treason He was 
found guilty but died in the Tower in September 159 

A life of Sir John Perrot from a MS dating from the nd of 
Elizabeths reign was printed m 1728 Sir James Perrot (is;7i~i6'57) 
writer and politician was his illegitimate son 

PERRY, BLISS (1860- ) American author was born at 

WiUiamstown (Mass ) on Nov 5 i860 He graduated from 
Wilhams college in 1881 (AM 1883) continuing his studies at 
the universities of Berhn and Strasbourg He was professor of 
English at Williams college 1886-93 professor of oratory and 
aesthetic criticism at Princeton university 1893-1900 In 1907 
he became professor of English literature at Harvard university 
and was Harvard lecturer at the University of Pans 1909-10 He 
was the editor of the Atlantic Monthly for the decade beginning 
1899 Although he has written some fiction he is chiefly known 
as an essayist and cntic 

FERRY, MATTHEW CALBRAITH (1794-1858) Amer 
lean naval officer was born in South Kmgston RI April 10 
1794 He became a midshipman in 1S09 served during the 
War of 1812 and in 1813 was made lieutenant In 1826 he 
became a commander and during 1826-^0 was in the recruiting 
service at Boston where he took a leading part m organizing the 
first naval apprentice system of the U S navy He was promoted 
in 1837 to the rank of captam (then the highest actual rank m 
the U S navy) and in 1838-40 commanded the Fulton 11 
the first American steam war vessel In 1S43 with the honorary 
rank of commodore he assumed command of a squadron sent to 
the Afncan coast by the United States under the Webster Ash 
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irton trf^aty to aid m suppressing the slave trade On Oct 
j. 1846 during the Mexican War Perry in command of six 
ssels attacl ed and captured Fronteia and Tobasco thereby 
ittmg 0^ Mexico from Yucatan He relieved Commodore David 
onnei at Vera Cruz on March i 1847 and after a two days 
Dmbardrnent the city wail was breached sufficiently to admit the 
itrance of troops 

Perry s di tmctive achievement was hi negotiation of the treaty 
tween the United States and Japan On July 14 1853 accom 
imea by his officeis and by armtd marines and sailors (m 
11 about :>oo men) he went ashore and presented to commis 
loners especially appoiii ed by the shogun to receive them Presi 
ent Fillmore s letters to the emperor and his own credentials 
few da}S k er the American fleet sailed for Hong Kong with 
tie understanding that Perry would return in the following spring 
0 receive the emperor b repi> Accordingly on Feb ii 1854 he 
eappeared m the Bay of Yedo with his fleet of six vessels and 
iespite the piotests of the Japanese selected an anchorage about 
2m Partner up the bay nearly opposite the present site of Yoko 
nma and within about lom of Yedo (Tokyo) Here on March 
X 1854 was concluded the fiist treaty (ratified at Simoda on 
eb I 185s and proclaimed on June following) between the 
Jnited States and Japan The more important articles of this 
reaty provided that the ports of Simoda and Hakodate were 
onstituted as ports for the reception of American ships where 
hey could buy such supplies as they needed that Japanese vessels 
hould assist Ameiican vessels driven ashore on the coasts of 
Jxpm and that the crews of such vessels should be properly 
Liied for at one of the two treaty ports that shipwrecked and 
other American citizens in Japan should be as free as m other 
countries within certain prescribed limits that hips of the 
United States should be peimitted to trade at the two treaty 
poits under temponry re^’ulations prescribed by the Japanese 
md that privileges grmted to other nations thereafter must also 
bt extended to the Umied States Commodore Perry died m New 
\ ork city on March 4 1858 

See the officiil record Narrative of the Expedition of an Amer 
lean Sqmdfen to the China Sea$ and Japan (1856) The first volume 
of this woil containing Commodore Perrys narrative was also 
ptiblishid sepiratel} A brief biogiaphy of Peny is included in 
Chirk Moiuss Heroes of tiu Naty in America (Philadelphia 
1907) Sii also William E Cnffis s Maithevj Calhaith Perry a Typical 
imermm Naval Officer (Boston 1887) 


PERRY, OLIVER HAZARD (1785-1819) American na 
\al offutr was born at South Kingston RI on Aug 3 1785 
He entered the m\y as midshipman (1/99) with his father 
Christopher Raymond Perry (i /6i“i8i8) a captain in the navy 
ind saw seivice against the Barbary pirates At the beginning of 
the War of 181 he was in command of a flotilla at Newport but 
was transferred (Feb XS13) to 
the I akes Ht served with Com 
modore Chiunccy and then was 
sent from Lake Ontario to Lake 
Ene where he took up the chief 
command at the end of March 
183:3 With the help of a strong 
detachment of officers and men 
from the Atlantic coast he 
equipped a squadron consisting 
of one bug six line schooners 
and one sloop with which supe 
mt force be completely defeated the Bntish squadron under 
C^tptaln Barclay off Amherstburg Perry commanded the Java 
m the Mediterranean expedition of 1815-16 He died of yellow 
fever at Fort of Spam m Tnmdad on Aug 23 1819 

Sm 0 B L3nnaii Commodore 0 S Ferry md the War on the 
Mhm (1905) lames Cooke Mills Okver Bmatd Perry and the Battle 
ft imh Mm <191:3) » &M Charles Oscar Faullin (14 > The Battle of 

mm% JOSEPH (1833-89) Etigteh Mmn 

Wis bom m Aug i»6 1833 "was educated as 4 

Wfe W Mm nato mi 



Perry s flagship the Niagara 



Perry devoted his energies chiefly to solar physics discovered 
the phenomenon known as veiled spots and was a pioneer in 
photographing the spectra of sunspots He journeyed to many 
parts of the world to observe transits of Venus and total eclipses 
of the sun While off the coast of French Guiana on the latter er 
rand he died Dec 27 1889 

See A L Cortie Father Ferry the Jesuit Astronomer (1890) 
PERRY, a city of Dallas county Iowa USA 40 m N W 
of Des Momes on the Raccoon river served by the Chicago 
Milwaukee St Paul and Pacific the Minneapolis and St Loins 
and electric railways Pop 19^0 Federal census 5 881 It has large 
railroad shops packing piants canneries and milk condensing 
plants and there are extensive nurseries in the vicinity 

PERRY, a village of W} oming county New York USA on 
Silver lake 35m S W of Rochester ser\ ed by the Buffalo 
Rochester and Pittsburgh railway Pop 19 0 Federal census 
4 231 It has large knitting mills a conaensed m ik plant and 
other manufacturing industries Silver lake is a summer resort 
The village was founded about 1814 and was incorporated in iS^o 
PERRY, an alcoholic beverage made from pears Made by 
the vinous fermentation of pear juice perry is a product bearing 
the same re ation to the pear as cider iqv) to the apple As m 
the latter case special vaneties of the fruit possessing vinta e 
qualities which render them unsuitable for edible purposes are 
required for the preparation of a beverage of piime quality 
The districts noted for the making of perry are less numerous 
and extensive than those associated with cider production and 
are m general specialized centres in the latter areas Parts of 
Brittany and Normandy in Franc>. and the counties of Gloucester 
Hereford and Worcester m England are the best known sources 
of the beverage The acreage under perry pear trees is much less 
than that devoted to the culture of cider fruit and the total output 
of perry is insignificant in companson wnth that of cider 

The varieties of perry pears do not fall into a natural classi 
ficatior according to chemical composition as m the case of cider 
I apples The following English varieties are most generally 
favoured Aylton Red Barland Blakeney Red Butt Huffcap 
Longland Moorcroft Oldfield Taynton Squash and Rock 
Most kinds of perry pears yield juices of a medium degree of 
acidity and a more or less marked astringency The chief problem 
of perry making is the tendency of the beverage to develop a 
milky turbidity after the final clarification (B T P B ) 

PERRYVILLE, a town of Boyle county Ky USA about 
10 m W of Danville Pop (xQoCi) 349 Here on Oct 8 1863 
Gen Braxton Bragg m command of the Confederate army of the 
Mississippi of about 16000 men with which he had invaded 
Kentucky faced about in his slow retreat across the State and 
^ave battle to the Union army of the Ohio of about 40 000 (of 
whom only about 2 000 were actually engaged) commanded by 
Major Gen Don Carlos Buell Bragg s order to attack was dis 
regarded by Major Gen Leonidas Polk who preferred adopting 
the defensive offensive rather than engage the whole of Buell s 
force At length ter much delav on Polk s part the Confed 
erate army joined battle with McCook s corps The Confederate 
lines were broken and driven back through Perryville where cais 
sons ammunition wagons and 140 officers and men were captured 
Darkness had now come on and in the mght Bragg withdrew 
His losses were reported as 510 killed 2635 wounded and 251 
missing The Union loss was 845 killed 2 851 wounded and 515 
captured or missing The battle was drawn tactically but strata 
gically it was a Umon victory and it virtually closed Braggs 
Kentucky campaign sometimes called the Perryville campaign 
PERSEPHONE was the daughter of Zeus and Demeter 
In cult and in mythology Demeter and Persephone were closely 
associated being known together as the two goddesses the 
venemble or august goddesses sometinues as the great god 
desses The latter is often called Koto ( ^the Maiden’ ) whether 
tibis Insults from the identification of two different goddesses^ or 
' not IS uncertain She is the consort of Hades (Ma Pru^toL Who 
earned her off as she w 4 s gathering flowers ^ ‘ ^ ^ 

Demeter sou^t her in yam m her sorrow^ #she ^ 

fmmne men would have died of hmipr if Zisns haS%ot 
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ptisuaded Hades to iet Persephone go But he had eaten m | 
the underworld the eed of a Dome ranate and thus she could 
not stav awa\ from him for c\er So it was arranged that she 
should spend two thirds (according to later authors one half) of 
e\ery year with her mother and the heavenly gods and should 
pass the re t ot the year with Hades beneath the earth There 
can be little doubt that this is a mythological expression for the 
gro th of \egetation in sprin^* and its disappearance m autumn 
A.S wite of Hades Persephone sent spectres ruled the o-hosts and 
tarried into effect the curses oi men From the head of a d>mg 
person she o Thciiatos (Death) was supposed to cut a lock of 
hiir which had been kept sacred and unshorn throu^^h life (\irgii 
Ae 7 t i\ 698 et seq Eurip Ale /4-/6) 

On the other hand in her character of goddess of spnng 
Persephone was honoured with flower festivals in Sicily and at 
Hippomum in Italy Sicily was a favourite haunt ot the two 
goddesses and ancient tradition a&rmed that the whole island 
was sacred to them The Sicilians claimed to be the first on 
whom Demeter had bestowed the gift of gram and hence they 
honoured the two goddesses with many festnals They cele 
brated the festi\al of Demeter when the gram began to shoot 
and the descent of Persephone when it was ripe Demeter and 
Persephone were worshipped together by the Athenians at the 
greater and less Eleusmian festivals held in autumn and spnng 
respecticely {see Mystery) At Rome Persephone s name was 
corrupted into Proserpina {qv) she was sometimes identified 
With the native Latin goddess Libera The pomegranate was 
Persephone s symbol and the pigeon and cock were sacred to 
her In works of art she appears with a cornucopia or with ears 
of wheat and a cock As the wife of Hades she was represented 
with the insignia of rovalty and a torch The regular form of 
her name was Persephone but \arious other forms occur Pher 
sephone Persephassa Phersephassa Pherrephatta etc 
For bibiio raphy see under Demeter 

PERSEPOLIS, an ancient city of Persia situated some 40 
m N E of Shiraz not far from where the small river Pulwar fiows 
into the Rur (Cyrus) The site is marked by a large terrace with 
Its east side leaning on Kuh i Rahmet (tie Mount of Grace ) 
The other three sides are formed by a retaining wall varying in 
height with the slope of the ground from 14 to 41 ft on the 
west Side a magnificent double stair of very easy steps leads 
to the top On this terrace are the rums of a number of colossal 
buildings all constructed of dark grey marble from the adjacent 
mountain The stones were laid without mortar and many of 
them are still m situ Especially striking are the huge pillars of 
which a number still stand erect These rums for which the name 
Sad Sutun ( the 100 columns ) tan be traced back to the 
4th century are now known as Takkt t Jamshtd ( the throne of 
Jamshid ) That they represent the Persepohs captured and 
partly destroyed by Alexander the Great has been beyond dis 
pute at least since the time of Pietro della Valle 
Behind Takht 1 Jamshid are three sepulchres hewn out of the 
rock m the hillside the facades one of which is incomplete being 
nchly ornamented with reliefs About 8 m N N E on the oppo 
site side of the Pulwar rises a perpendicular waU of rock m 
which four similar tombs are cut at a considerable height from 
the bottom of the valley The modern Persians call this place 
Naksh 1 Rustum ( the picture of Rustam ) from the Sassaman 
reliefs beneath the opening which they take to be a representa 
tion of the mythical hero Rustam That the occupants of these 
seven tombs were kings might be inferred from the sculptures 
and one of those at Naksh 1 Rustam is expressly declared m its 
inscription to be the tomb of Darius Hystaspis concerning whom 
Ctesias relates that his grave was in the face of a rock and could 
only be reached by means of an apparatus of ropes Ctesias men 
tions further with regard to a number of Persian kings either 
that their remains were brought to the Persians or that they 
died there Now we know that Cyrus was buried at Pasargadae 
(g V ) and if there is any truth m the statement that the body 
of Cambyses was brought home to the Persians hia bur3nng 
place must h% sought somewhere beside that of hss father In 
order to identify the graves 0# Persepote m must beat m mShd 
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that Cte las assumes that it was the custom for a Ling to pre 
pare his own tomb durmo^ his liietimc Hence the kings buried 
at Naksh 1 Rustum are probabl> besides Darius Nerxes I 
\rtaxerxes I and Darms II \erxes II who leigned for a \erv 
short time could scarcely have obtained so splendid a monu 
ment and still less could the usurper Sogdianus (Sec>dianus) 
The two completed graves behind Takht i Jamshid would then 
belong to \rtax r\es II and \rtaxerjes III The untini hed one 
IS perhaps that of Arses who reio^ned at the longest two years 
or if not his then that of Darius III (Codomannus) who is 
one of tho e who e bodies aie said to ha\e been brought to the 
Per lan {s e Arian in i ) Another sn all ^roup of rums 
in the same stvie is tound at the village of Takht 1 Ta us on the 
Pulwar 

Since C3 rus was buried in Pasargadae which moreov er is men 
tioned in Cte las as his own city and mce to judge from the 
inscriptions the buildings of Persepohs commenced with Darius 
I it was probably under thi king with whom the sceptre passed 
to a new branch of the royal house that Persepohs became the 
capital (see Persia Anaejit History) of Persia proper As a 
residence however for the rulers of the empire a remote place in 
a difficult alpine region was far from convenient and the real 
capitals were Susa Bab>Ion and Ecbatana This accounts for 
the act that the Greeks were not acquainted with the city until 
It was taken and plundered by Alexander the Great Ctesias 
must certainly have known of it and it is probable that he may 
hav e named it simply liepaat after the people as is undoubtedly 
done by certain writers of a somewhat later date Sir H Rawlm 
son and J Oppert were right m assuming that the words am 
Parsa in this Persia which occur in an inscription on the gate 
way bmlt by Xerxes (D 1 14) sigmfy m this city of Parsa 
and consequently prove that the name of the city is identical 
with the name of the country The form Persepohs (with a play on 
TepffLs destruction) appears first m Cleitarchus one of the 
earliest annalists of the exploits of Alexander 

It has been universally admitted that the palaces or the 
palace (ra ^a<rtX€ta) burned down by Alexander are those now 
m rums at Takht 1 Jamshid Several of these bear evident 
traces of having been destroyed by fire The locality described 
by Diodorus after Cleitarchus corresponds m important particu 
lars with TalJit 1 Jamshid for example in being supported by 
the mountain on the east If Diodorus says that the rock at the 
back of the palace containing the royal sepulchres is so steep 
that the bodies could be raised to their last resting place only 
by mechanical appliances it is evident that he or his source (Clex 
tarchus) who can scarcely have visited the place confounded the 
tombs behind the palaces with those of Naksh 1 Rustum 

In 316 BC Persepohs was still the capital of Persis as a prov 
mce of the great Macedonian empire The city gradually de 
chned but the rums of the Achaemenidae remained as a wit 
ness to its ancient glory It is probable that the principal town 
of the country or at least of the district was always in this 
neighbourhood About ad 200 we find there the city Istakhr 
(properly Stakhr) as the seat of the local governors Thera the 
foundations of the second great Persian empire were laid and 
Istakhr acquired special importance as the centre of priestly wis 
dom and orthodoxy The Sassaman kings have covered the face 
of the rocks m this neighbourhood and m part even the Achae 
menian rums with their sculptures and inscriptions and must 
themselves have built largely here although never on the same 
scale of magnificence as their ancient predecessors The Romans 
knew as httle about Istakhr as the Greeks had done about Per 
sepolis in spite of the fact that for four hundred years the Sas 
sanians maintained relations friendly or hostile with the empire 

At the time of the Arabian conquest Istakhr offered a desperafe 
resistance but the city was still a place of considerable impor 
bance in the ist century of Islam {see CAiarHATE) although its 
greatness was speediiy ecjipsed by the new metropolis Shiraa 
In the roth century Istakhr had beepme an utterly insignificant 
place as may be seen from the descriptions of Istakhr a native 
(c 950) and of Mtdmddasi (c 983) During the foEowing cen 
; turw Makhr gradually declines u^til m a aty^ it owed tp 
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exist This fruitful region however was cohered with \illages 
till the frightful devastations of the x8th centurv and even now 
it IS comparativ ely speaking well cultivated The castle of 
Istakhr played a conspicuous part several times durin*^ the 
Mohammedan period as a strong fortress It was the middle 
most and the hi<^hest of the three steep crags ^ hich rise from the 
valley of the kur at some distance \\ or NW of Naksh 1 
Rustum 

Bibliogrvphi — E Flandin and P Coste Voyage en Perse (1843- 
4 j) F Stolze De Acha fnemdischen und Sassamdtsche t Detikmaler 
nnd Inschrtjten von Perse polls etc (188 ) G Perrot and C Chipiez 
H stoire de I art dais laitiqmte v (1890) F Sarre and E Herzfeld 
Iramsche Pels rel efs etc (1910) See also Dajrius Persia Ancient 
History and Caliphate (Th N A H S E Her) 

PERSEUS, in Greek legend son of Danae and Zeus When 
Perseus was grown to manhood Polydectes king of Senphus cast 
his eye on Danae and in order to rid himself of the son exacted 
of him a promise that he would bring him the head of the Gorgon 
Medusa The Gorgons {qv) dwelt with their sisters the Graeae 
m the west Guided by Hermes and Athena Perseus came to the 
Graeae They were three hags with but one eye and one tooth 
between them Perseus stole the eye and the tooth and would 
not restore them till the Graeae had guided him to the Nymphs 
from whom he received the winged sandals a wallet (kl^cctcs re 
semblmg a gamekeepers bag) and the helmet of Hades which 
rendered him invisible Thus equipped and armed by Hermes with 
a curved sword (harpe) he came upon the Gorgons as they slept 
and cut off Medusa s head while with averted eyes he looked at 
her reflection which Athena showed him in the mirror of her 
shield Perseus put the Gorgon s 
head m his wallet and fled 
pursued by Medusas sisters to 
Ethiopia where he delivered 
Andromeda {qv) from a sea 
monster and afterwards married 
her With her he returned to 
Senphus m time to rescue his 
mother from Polydectes whom 
with all his court he turned to 
stone by showing them the Gor 
gon s head Perseus then gave the 
head of Medusa to Athena and 
with Danae and Andromeda 
hastened to Argos to see his 
grandfather Acnsius once more 
But before his arrival Acnsius 
fearing the oracle had fled to 
Larissa m Thessaly Thither Per 
seus followed him and unwit Perseus and andromeda from 
tingly slew his grandfather by a copy of the original in the 
the throw of a discus Ashamed capitoline museum home 
to return to Argos Perseus gave his kingdom to Me^^apenthes 
(Acnsius s nephew) and received from him Tiryns in exchange 
There he reigned and founded Mideia and Mycenae and became 
the ancestor of the Persides amongst whom were Eurystheus and 
Heracles 

See E S Hartland The Legend af Perseus (1894-96) 

PERSEUS, m astronomy a constellation of the northern 
hemisphere called after the Greek legendary hero It contains a 
double cluster forming an interesting object for low power tele 
scopes The second bnghtest star in the constellation is the famous 
eclipsing variable Algol (q v) 

PERSEUS OF MACEDONIA (b c 212 bc) the last king 
of Macedonia eldest son of Philip V He had his brother De 
metrius killed and thus cleared his way to the throne in 179 
War broke out with Rome m 171 bc when P Licimus Crassus 
was sent to attack him Perseus defeated Crassus at Callinicus m 
Thessaly but m 168 he was annihilated at Pydna by L Aemilius 
Paulus He died in captivity at Alba Fucens {See Maceidonia ) 
PERSHING, JOHN JOSEPH (i86o~ ) American sol 

dier was born near Laclede Mo on Sept 1$ i860 — destined to 
m astonishing a rise from bumble circumstances as Joffre the 
:|rst teommauder in chief i%the World War of the other great 



republic Bv teaching" m a children s school he gained the means 
to study at the kirksviile Mo normal school and then seized 
the chance to compete for entry into the U S Military Academy 
provin" successful Passing out m 1886 he was commissioned in 
the 6th Cavalry and saw immediate service against the Apaches in 
Arizona In 1S90 durm an uprising of the Sioux he served in 
Dakota m charge of the Indian scouts In 1891 he was appointed 
military instructor at the University of Nebraska where he 
took the opportunity to graduate in the law school After being 
instructor in tactics at the L S M litary Academy he serv ed m 
Cuba through the Santiago campaign (1898) where he earned 
from his commander the tribute Pershing is the coolest man 
under fire I ever saw Soon afterwards he had the chance to 
show that he was more than merely brave and energetic for 
sent to the Philippines he pacified by 1903 the fanatical Moros 
of Mindanao through an apt blend of force and diplomacy In 190^ 
he went to Japan as military attache and witnessed part of the 
campaign m Manchuria As a reward for his success m the Phil 
ippines President Roosevelt in 1906 promoted him direct from 
captain to bngadier general passino- him over 862 senior officers 
Subsequently he returned to the Philippines as commander of the 
department of Mindanao and governor of the Moro Province 
Returning in 1913 he was sent from San Francisco m 1916 to 
command the punitive expedition into Mexico against Francisco 
Villa and after the death of Maj Gen Funston m 1917 he sue 
ceeded him as commander on the Mexican border 

On America s entrance into the World War Pershing was chosen 
to command the American Expeditionary Force in Europe an 
honour gamed perhaps not only by his record of achievement but 
also by his proofs in Mexico of extreme loyalty to Government 
authonty under hampering circumstances With his staff he 
reached England on June 9 1917 and four days later landed m 
France To pass from guerilla expeditions m jungle mountain 
and desert to the vast siege then in progress — or stagnation — on 
the western front was an extreme test but in compensation for 
a military experience limited to petty expeditions he brought a 
trained admimstrative sense with the will and knack of carrying 
through plans under difficulties From the start Gen Pershing 
insisted that the integrity of the American army be preserved 
making a firm stand against French tutelage and against the 
French desire to infuse the new blood of America s man power 
into their own military system And while the Washington war 
department was contemplating a limited liability war Pershing in 
France was methodically laying the foundation for an army of 
3 000 000 men — stamped with the Pershino^ seal If this plan 
inevitably slow m fruition imposed a severe strain on the ex 
hausted Allies it was justified not only by the proverbial warning 
against putting new wine into old bottles for the alternative 
would have demanded an unprecedented sacrifice of national pres 
tige If the reahzation of an independent American array would 
be as Pershing felt a serious blow to German morale it was also 
likely to uplift the mihtary spirit and self confidence of the United 
States not only for the moment but for all time 
The disasters of early 1918 seemed to show that a great risk 
had been taken in pursuit of this ideal and they led Pershing to 
place all his resources freely at Foch s disposal But directly the 
crisis began to pass he reverted to his policy and at St Mihiel 
m September it was consummated by the victory of the first 
American army m the first entirely American operation This 
was followed by the Meuse Argonne battle {q v see also World 
War) under Pershing s direction If the attainment of its aims 
was slower and more costly than had been expected Pershing 
had accepted the actual battle ground in deference to his allies 
and against his own preference for a blow towards Metz Even 
so it IS probable that he underrated the difficulties of breaking 
through a strongly organized trench system as well as the causes 
that had sapped the offensive spirit of the French He had a Grant 
like ruthlessness similarly lacking the personal magnetism which 
leads men to lay down their lives gladly but he had the character 
which compels men not only to die but to work grumbling perhaps 
but respecting him # ^ 

It was a just recogniUon of his achievement in creating almost 
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from nothing the \ast structure oi the national arm\ that on 
Sept I 1919 he was connrmed m the permanent rank of general 1 
a grade held previously bv on!) tour Americans — Washington ’ 
Grant Sherman and Sheridan In 19 i he wa appointed chief 
of staff and during his tenure of office he designed the new per j 
manent framework of the United States arm> Subsequent!) ap \ 
pointed by President Coolid e as the United States repre entative 
and ex officio head ot the commission to supervise the plebiscite . 
under the Tacna 4 nca arbitration award he went to A.nca m Jui> ^ 
19 i but owing to health had to resign He returned home in 5 
Feb 19 6 (See Tac\a \rica Question ) (B H L H ) 

PERSHORE, market own Evesham parhamentarv divn | 
Sion Worce ter shire England m \ W of London and 8 m 
SE of W or easier on the G W^ railwa> Pop (19 1)40^^ Var 
ket gardening and fruit growing (especially plums) are carried on 
and agricultural implements are manufactured The churches of 
Hoi) Cross and St ndrew face one another the former bein a 
mitred Btnedictmt aboey Pop of rural district 197 

PERSIA (Iran) a kingdom of western Asia bounded on the 
north by the Caspian sea and the Transcaucasian and Trans 
Caspian territories of Russia on the east bv Turkistan Af han 
istan and Baluchistan on the south by the Persian gulf and the 
Oman gulf of the Arabian sea and on the west by Turkey in 
Asia and the new State of Iraq 

Frontiers — ^The frontier from Mt Ararat to Astara on the 
Caspian sea is that laid down m the treaty of Turmanchai (Feb 
18 8) and further defined in a Convention of July 8 189^ 
The boundary between Rus la and Persia starts from the slopes 
of Mt Airarat (\ghri Dagh) and runs north east to the Aras nver 
which it follows to lat 48 E It then runs for about ^5 ^ 
south east through the Mughan steppes to Pilsowar on the 
Bulgharu river and then south with a bend to the west to the 
A.stara river and port whence it follows the shore of the Caspian 
until it touches the bay of Hasan Quli north of Astarabad East 
of the Caspian and beginning at Hasan Quh Bay the nver Atrek 
serves as the frontier as far as Chat It then extends east and 
south east to Sarakhs on the Tejen river The frontier east of 
the Caspian was defined by the Akhal Khurasan Boundary Con 
vention of Dec i 1881 and the Frontier Convention of July 8 
1893 which separates Persia from Afghanistan and British India 

The eastern frontier extends from Sarakhs on the north to a 
point on the coast of the Gulf of Oman near Gwattar a dis 
tance of some 800 m first following the river Tejen or Han 
Rud to a point near Kuhsan thence almost due south to the 
border of Seisian m Lat 31 N It then follows the line fixed by 
Sir F Goldsmid m 18/2 and by Sir A H MacMahon in 1903-05 
to Kuh 1 Mahk Siah From this point to the sea the frontier 
separates Persian territory from British Baluchistan and runs 
south east to Kuhak and then south west to Gwattar This last | 
section was determined by Sir F Goldsmid s Commission m 1871 ; 

The south boundary is the coast line from the mouth of the 
Shatt el Arab to the vicinity of Gwattar a distance of some $70 
m The islands m the Persian Gulf nearest to the Persian shore 
are Persian territory they are from east to west Hormuz Larak 
Qishm Henjam Farur Qais Hmderabi Shaikh Shu aib Kharag 
and Kharagu 

Southwards from Mt Ararat the frontier dividmg Persia first 
from Turkey later from Iraq extends for about 700 m until it 
cuts the left bank of the nver Shatt el Arab about 12 m above 
Mohammerah whence it follows the high water mark hne of the 
nver to its mouth at Qasbah opposite Fao leaving the fairway 
channel in Turbsh now Iraq terntory This is the hne referred 
to in the Treaty of Erzeroum of 1847 as finally demarcated m 
1914 by Perso Turkish Commissioners assisted by Bntisji and 
Russian Commissioners with arbitral powers appointed m virtue 
of a special agreement concluded in 1913 between Persian and 
Turkish plenipotentianes at Constantinople (P Z C ) 

GEOLOGY 

Persia hes within the great Alpine Himalayan fold system, 
forming the connecting hnk between the Taurus structures and 
those of Afghamstan and Balgchistan it may be divided into 


thiee maioi zone — 

I The Elburz (Elbrus) mountains — folded mountains with a 
thick sedimentar) senes showing moiement towards the north 
Lar e volcanoes are ituated m these ranges 

Central Persia — a hi h plateau region but with large depres 
sions old crvstalline rocks earl) Palaeozoics and IMesozoics 
poorly developed \oIcanoe active throughout the Tertiary 
^ The Zagros system — the moun am belt of S W and S 
Persu stron 1 ) folded and overthrust structures the mo\ement 
ha\ in<^ been directed against the Arabian foreland Some Palaeo 
ZOIC rocks thick Cretaceou and Tertiar) senes 

Geological History — 'Nothing is known of the pre Palaeozoic 
history of Persia Ancient crvstallme rocks granite gneiss and 
schists have been described from man) localities but they mav 
represent m part metamorphosed Palaeozoic sediment 
The oldest manne rocks of Persia are of Cambmn age (prob 
abl) Middle) A shallow sea seems to have transgressed over 
an old levelled surface m Central Persia and in the Gulf region 
Near Kerman and at Narghun 65 miles S W of Isfahan a thin 
senes of tnlobite limestones shales and sandstones has been 
found Farther south the Middle Cambrian is developed m a 
lagoonal facies Fossiliferous limestones and dolomites together 
with sandstones with salt pseudomorphs shales and gypsum 
have been earned up by intrusive salt masses The salt is prob 
ably also of Cambrian age The fossils include tnlobites with 
Ptyckopana affimties in igneous intrusive rocks of post Cambrian 
and pre Cenomaman age are present 

Ordovician and Silurian rocks are unknown m Persia the next 
manne transgression being of Middle Devonian age In the 
Araxes Valley the Middle Devonian is represented by grey argil 
laceous limestone containing Calceola sandalma (L ) etc the 
Upper by reddish limestones with Sptnfer lernetuh Murch On 
the south fiank of the Elburz mountains the Devonian is devel 
oped in an Old Red Sandstone facies Middle Devonian lime 
stones are known near Isfahan At Narghun a limestone of 
either Devonian or Lower Carboniferous age is separated from 
the Cambrian by only 100 ft of white and pmk spotted sand 
stones No angular unconformity has been observed 
Carboniferous hmestones extend in North Persia from the 
Araxes valley through the Elburz mountains Along the Elwand 
range there is a great development of phyliites or grauwackes 
An mterbedded limestone has yielded an Ononastraea type of 
coral probably Lower Carboniferous Permo Carboniferous lime 
stones with a Punjabian fauna occur at Julfa and m Lunstan 
in the Kalian Kuh and Kuh 1 Kellar 
The Upper Permian and the Trias are unknown m Persia A 
thick senes of plant beds perhaps of Rhaetic age is present in 
the Elburz followed by manne Lias and Bajocian East of Lake 
Urmia Upper Lias Callovian and Lower Kimmendgian fossils 
have been found The Upper Jurassic is well developed m north 
Persia extending from Armenia eastward to the Hindu Kush 
In Central Persia Lias plant beanng shales are coal bearing at 
several places along the Ime Hamadan Isfahan Kerman Upper 
i Lias IS marine in the Grestener facies No Jurassic fossils have 
i been found in the Zagros but a senes of red and green radio 
lanan cherts associated with basic intrusive and extrusive rocks 
may be of Upper Jurassic or Lower Cretaceous age 
Lower (Neocomxan) and Upper Cretaceous rocks are wide 
spread in the Elburz In the Zagros mountains Valangiman and 
Aptian are known in isolated localities Upper Cretaceous x well 
developed and from this time onward to late Tertiary sedimenta 
I tion was continuous in the Mesopotamian — ^south west Persian 
I geosyncline Upper Cretaceous consists of limestones locally 
hippuntic and fossiliferous marls often bituminous which attain 
a thickness m places of about 3 000 ft Cretaceous hmestones 
form many of the highest ranges In Centra! Persia Upper Cre 
taceous IS irregularly developed m places resting with marked 
unconformity on older rocks 

Eocene is present throughout the greater part of North Persia 
but It does not attain any great thickness In Central Persia it 
overhes Upper Cretaceous or older rocks unconformabiy and con- 
sists of hmestones and marls with mterbedded tuffs and andesitic 




lava flows In the Zagros mountains Eocetip is . 
nummuhtic limestones or as globigerins J ^ massive 

thickness iiiarls up to 500 ft m 

Oligocene is probably represented bv tuffs , 

and Central Persia in Zagros by limLnuls f “ North 
or Nummuhtes intermedms c^nfortirw^ Lepidocyclma 

Eocene oniormably overlying the 

Miocene unconformably overlies older mrtc ,.t , 

Central Persia It consists of limestones marls North and 
It is not a thick senes except in some t 

such as Dasht i Kavir In the Zagros the t depressions 
represented by a massive lime tone known as Miocene is 
stone and important as the mam reseivoir rort nf 
This IS overlain by the Lower Pars gynsum wm fields 

Miocene marine hmestone group th^Mrfdfe Fws^f if 
a thick series of marls sands and coSmerSs , f 
and Bakhtians) extending m age ui> to TTnnA 
Central Persia Pliocene is present 

Pontian bone deposit with Etpparion gracth> hf! k basins P. 

Maragha m North Persia also m Bal^ban cSLif^i, 

cemented with bitumen ^ntry where it n 

Tecto01.cs — ^Little IS known of 
The lack of Ordovician and Silunan sSSeSs ““cements 
ment Dunng the Mesoaoic Tertiary moSLte ^ 
acted as a Zwischengebirge while strong folHino- 
place in the Elburz on one side and m the Za^rn 
The first folding phase is of Middle CretSeoff f 
tral Persia there was a Cretaceous Eocene “ X 
movements were m the late Tertiary contouiij 1S.MTS 
Pliocene In the Zagros great overthrust the lab 

formed in the inner zones Farther south west 
clinal folding the intensity of which diminishes m X 

of the unfolded Arabian table land CretaSous I ® 

Stones form the higher mountains while the foofbfu^°^^"f f 
^chisively of Miocene and Phoceiie sedXnts^ C 
4 ^ elevated to form a great plateau bS SatSX^ 


vents the exploitation of the many ore deposits of Persia The 
following metals are known — Gold silver lead copper zinc 
tin mercury nickel chrome iron and iron also antimony and 
manganese Lower Jurassic coal is worked on the flanks of Mt 
Demavend foi market m Tehran 

Minor indications of oil are very widespread but as yet the 
only proved oil fields are at Masjid i Sulaiman and Haft Kal 
near Shushtar The production of oil for 1927 was 4 831 800 tons 
(See Anglo Persian Oil Co Ltd ) 

Large deposits of salt gypsum and sulphur are common but 
they are only exploited for local use Precious stones are won on 
a small scale rubies near Meshed turquoise at Maadan near 
Nishapur and at Khun south of Jewezm and north of Shahr 
babek Iron ochie and rock salt mines are worked with profit m 
the Persian gUlf 

See A F Stahl Persien Handhuch der regtonalen Geologie 1911 
H de Bockh and others Tectomcs of Asia British Association 1938 
{See also Persian Gitle Geology ) (G M L ) 

Physical Geography — ^The kingdom of Persia excepting the 
lowlands of Khuzistan and the maritime plains bordering the 
Caspian sea and the Persian gulf forms the western and larger 
half of what is known as the great Iranian phteau raised aloft 
between the valleys of the Tigris and the Indus To the north 
west this plateau is united by the highlands of Armenia with 
the mountains of Asia Minor while to the north east the Paro 
pamisus range and the Hindu Kush hnk it with the Himalayas 
and the highlands of Tibet Between those zones of connection 
the plateau is bounded on the north by the desert steppes 
of South Russia Khiva and Bokhara the scarp being formed by 
the Kuren and Kopet ranges to the east and the mam Caucasus 
range to the west of the intervening depression formed by the 
Caspian sea From Mount Ararat south eastwards the wall of 
the plateau is formed by the Zagros range and its extensions 
running more or less parallel to the course of the wver Tigris and 
the he of the Persian gulf until they reach the Indo Persian 
ftontier m Baluchistan Oh the east the plateah is bounded by 
th^ ranges overhanging the Valley of the Indus ^toW hrea 
thus enclosed ife someiVhat ov^ i^oohoeo hj|les df itlidi 
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Persia occupies upward of 600000 Its a\aa e hei hi abo c 
ea ie\el 1 probabi> about 4000 teet \ar\iiig froui Soco f or 
e\en nore m certain ot the cu er leature to not mo e than 00 
in the n ost depres ed por 10ns of ht centre Tliib gi a 1 > in 
creased elevation toward th rim clearl> demonstrates the Da n 
like character of the plateau The ht of the noun am ranges is 
for the most part fron north we t to south ea t The mam S3 
ttm which extend almo t unbroken for nearly Soo mile iron 
■\zerb ijan to Baluchi tan ma aptly be called he Ce^i ral 
Range I ha many peau 9 000 to 10 000 fee m hei h and 
some of its summPs n e to an eIe\ation of ii 000 feet and near 
kerman of neaily 000 fee (kuh 1 Jupar) The \alieys and 
plains west of the Ceitrai Ran e as tor instance those of 
Mahallat Joshekan Isfahan Sirjan ha\e an ele\a ion of ^5 000 
to 6 ^00 feet those within the lan'^e as Ja p Ardal So Panz 
are about i 000 feet higher and those east of it slope from an 
elevation of 5 000 to 6 000 feet down o the depressions of the 
central plateau which east of Qum are not more than 2 600 
feet and east of kerman i ^00 to i 00 feet above sea level 
Some of the ranges we t of the Central Ranee which form the 
highlands of kurdistan Luristan Bakhtiari and Fars and are 
parallel to it end near the Persian gulf others follow the Cen 
trai Range and take a direction to the east at some point between 
kerman and the sea on the western frontier of Baluchistan Some 
of the western ranges rise to considerable elevations those form 
mg the Turko Persian frontiei west of the lake of Urmia have 
peaks II 000 feet in height while the Sahand east of the Lake 
and south of Tabriz has an elevation of i 000 feet Farther 
south the Takht 1 Bilkis in the Afshar district nses to ii 00 
feet and the Eh end (ancient Orontes) near Hamadan to ii 600 
The Shuturun kuh south of Burujird is over ii 000 feet in 
height the Shahan kuh kuh 1 Gerra Zardeh Kuh and Kuh 1 
karan all in the Bakhtian country west of Isfahan are i 800 to 
I 000 feet m height 

Still farther south towards Kerman there are several peaks 
(Bid Khan Lalehzar Shah kuh Jamal Bariz etc ) which nse 
to an elevation of 13 000 feet or more and the Kuh 1 Hazar 
south of kerman is 14 00 feet m height Beginning near Ardebil 
m Azerbaijan where the cone of Sav elan nses to an elevation of 
15/92 feet (Russian tngonometneal survey) and ending in 
khorasan the great Elburz range presents on its southern or 
inward face a more or less abrupt scarp rising above immense 
gravel slopes and reaches in some of its summits a height of 
nearly 13000 feet and the peak of Demavend northeast of 
Tehran has a height of 18 600 feet There are several impor 
tant ranges m Khurasan and one of them the Binalud west of 
Meshed and north of Ivishapur has several peaks of ii 000 to 
12 000 feet in height In south eastern Persia the Kuh 1 Basman 
a dormant volcano ii 000 to 12 000 feet in height in the Basman 
district and the Kuh 1 Taftan an active tnple peaked volcano in 
the Sarhad district 12 681 feet m height are notable features 

Of the surface drainage of the Iranian plateau as a whole less 
than half iows outwards Taking the area occupied by Persia at 
6 8 000 sq miles the drainage may thus be distributed (i) into 
the Arabian Sea and the Persian Gulf 135 000 sq miles (2) into 
the Caspian 100000 (3) into the Seistan depression 43000 
(4) into the Urmia Lake o 000 (5) into the intenor of Persia 
330 000 The first distnct compnses most of the south western 
provinces and the whole of the coast region as far east as 
Gwattar the second relates to the tracts west south and east of 
the southern part of the Caspian sea The tracts south of the 
Caspian are not more than 20 to 50 miles wide those on the west 
widen out to a depth of 250 miles meetmg the watershed of the 
Tigris on the one side and that of the Euphrates and Lake Van 
on the other and embracing between the two the basin of Lake 
Urmia On the east the watershed of the Caspian gradually 
increases in breadth the foot of the scarp extending considerably 
to the north of the south eastern angle of that sea three degrees 
east of which it turns to the south-east parallel to the axis of 
the Kopet pagh The third drainage atea comprises Persian 
Seistan with part of the Helmund basin and a coftsiderrtile toot 
adjoiifmg it on the west The fourth 1% a comparatively 
area on the western frontier containing the basin of Lake 


shut oh from iht rest of the inland drainage and the fifth area 
tal es m a par ot Baluchistan most of keiman a part of Tars 
all Yezd Isfahan kashan Qum Iraq Kh^mseh kazvin 
Tehran b mnan Damghan Shahrud khurasan and the central 
desert regions 

Fou rivers belonging e\ciu ive y to Per^^ia in reference to the 
Ca pian V a ershed are the Safid Rud or kizii Uzam on the south 
V est the Htrhaz on the ou h and the Gurgan and Atrek at the 
so th eastern comer ot that inland sea The Safid Rud rises in 
Per lan kurdistan in abou 50 north and 46 45 east a 
fev miles from Senendij It ha a ver> tortuous course of nearly 
500 m for the di tanct f om its source to the Caspian 58 m east 
01 Rt ht IS only 10 m in a straight line The kizii Lizam takes 
up some important atfiuents and is called Safid Rud from the 
poin^- where it breaks through the Elburz to the sea a distance of 
/O miles It drams 25 000 to 000 square miles of country The 
Herhaz though not important m length of course or drainage 
also like the Safid Rud breal s through the Elburz range from 
the inner southern scarp to the north It rises on the slopes of 
the Kasii kuh a peak 1 000 feet in height within the Elburz 
and about 2^ miles north of Tehran fiows easterly through the 
Lar plateau where it is known as the Lar river and takes up 
several ajffluents turns to the north east at the foot of Demav 
end leaving that mountain to the left and flows due north past 
Amol to the Caspian Its length is about i o miles The Gurgan 
nses on the Armutlu plateau m Khurasan east of Astarabad and 
enters ihe Caspian in 3/ 4 north north west of Astarabad after 
a course of about 00 miles The Atrek nses a few miles from 
Kuchan and enters the Caspian at the Bay of Hassan Kuh in 
^7 I north after a course of about 300 miles From the sea 
to the Russian frontier post of Chat the nver forms the frontier 
between Persia and the Russian Transcaspian re«‘ion 

The drainage of the rivers which have no outlet to the sea 
and form inland lakes and swamps (kavir) may be estimated at 
350000 square miles including the drainage of Lake Urmia 
which IS about 20000 square miles Fourteen small rivers flow 
mto the lake During heavy rams and when the snows on the hills 
melt thousands of streams flow from all directions into the in 
numerable depressions of inner Persia or help to swell the pei 
enmal rivers which have no outlet to the sea These latter are 
few in number and some of them barely suffice for purposes of 
agricultural irrigation and in summer dwindle to small nils 
The great desert region of Persia writes Le Strange {Lands 
of the Eastern Calzphate 1905) stretches right across the high 
plateau of Iran going from north west to south east and dividing 
the fertile provinces of the land into two groups for the desert 
IS continuous from the southern base of the Elburz mountains 
which to the north overlook the Caspian to the and ranges of 
Makran which border the Persian Gulf Thus it measures nearly 
800 miles in length but in breadth vanes considerably for in 
shape this immense area of drought is somewhat like an hour glass 
with a narrow neck measunng only some 100 miles across divid 
ing kerman from Seistan while both north and south of this the 
breadth expands and in places reaches to over 200 miles At the 
present day the desert as a whole is known as the Lut or Dasht 
1 Lut the saline swamps and the dry salt area being more par 
ticularly known as the Dasht 1 Kavir the term Kavir being also 
occasionally applied to the desert as a whole 

Climate — fin winter the prevaihng winds are north easterly 
but in the north are interrupted thr^ or four times a month 
by the eastward f^sage of depressions from the Mediterranean 
bringing westerly winds and moderate rainfall In summer a 
strong dust laden northerly wind blows almost unceasingly for 
about four months This wind is known as the Skamal in June 
it often carries dust far out into the Persian Gulf but in July the 
south west monsoon sets m along the coast and the northerly 
winds are mostly limited to the interior Seistan m Eastern Persia 
is known as The Land of the Winds and is especially noted for 
the Wind of x o days* which sets in at the end of May and 
blows from a little west of north until the end of Septanher 
itocinng % vdoaty pf ovea? 70 rpilfes m hour 

Tie mean annual tewperatune reaches So F ova* the coa^t of 
Mekran and is 75 F at Bushire m the m|enor it is consid 
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erabl> lower owing to the greater altitude and the cold winds of | 
winter The annual variation of temperature is \ery great in the 
north where July is more than 40 T warmer than January but 
diminishes rapidly southward to 2 on the south coast The 
highlands have very severe winters thus Tehran at a height of 
4 000 feet has a January mean of 35 F while extreme tempera 
tures below o F have been recorded in Isfahan The most 
pleasant season on the highlands is spring with a moderate tern | 
perature and ^round still moist from the winter ram and snow In | 
autumn though the temperature is moderate the air is dry and | 
dust> Summer is everywhere very hot the mean temperature in 
July and August exceeding 80 F over almost the whole country 
The day temperature is very high but the nights are cool Maxi 
mum temperatures exceedin no F have occurred at elevations 
of 5 000 feet and even at Dehbrid (8000 feet) 93 F has been 
recorded On the coast the nights are very warm and oppressive 


innual Rainfall in Pasta 


Station 

Lat 

N 

Lono* E 

Altitude 

Period 
of obser 
vations 

Annual 

rainfall 

Lenkoian 

38 

46 

48 

51 

Feet 

-66 

Years 

50 

Inches 

41 62 

Merv 

37 

35 

61 

47 

686 

I 

6 36 

Urmia (Sair) 

37 

28 

45 

8 

6 225 

I 

21 

Resht 

37 

17 

49 

35 

-50 

2 

0640 

Asliurada 

36 

54 

53 

55 

~8o 

19 

17 07 

Astarabad 

36 

52 

54 

26 

-/O 

7-8 

16 28 

Meshed 

36 

16 

59 

35 

3 104 

6 

9 2 

Tehran 

35 

41 

51 

2$ 

4 002 

25 

9 5o 

Isfahan 

32 

40 ! 

SI 

44 1 

5 81/ 

27 i 

4 49 

Seistan 

31 

0 1 

6 

0 

2 000 

9 

X 88 

Husseinabad 

30 

52 

61 


I 600 

5-5 

20 

Bushire 

8 

59 

50 

53 1 

14 

44 

10 39 

Jask 

25 

44 i 

57 

47 

13 

28 

4 SI 


The rainfall is small everywhere except on the Elburz moun 
tains which receive a heavy fall in winter owing to depressions 
which on mate over the Caspian At Resht the annual average is 
56 inches but the amount decreases rapidly eastwards to less than 
20 inches over the eastern end of the range Over the plateau 
south of the mountains the annual total is about 9 inches m the 
north but decreases southward and especially south eastward 
being only two inches a year at Husseinabad and Seistan At the 
head of the Persian Gulf the rainfall is somewhat greater slightly 
over ten inches but the Mekran coast has again a very small 
amount ^^i^srally about 5 inches The rainfall is almost entirely 
limited to the months of October to May inclusive and is heaviest 
from December to March any one of which may be the wettest 
month The rainfall is very spasmodic and more than half the 
annual total may fail in a sin le da> thus 5 53 inches fell m one 
day at Bushire and falls of more than an inch have been recorded 
at Husseinabad and Seistan In consequence of this variabihty 
disastrous droughts sometimes occur Thunderstorms are experi 
enced on a few days each year Taking Persia as a whole the 
snowfall may be said to be very variable and uncertain In the 
maritime areas a fail of snow is naturally a very rare occurrence 
In the highlands on the other hand country over 4 000 feet in alti 
tude IS liable in any winter to be under snow for days and not 
infrequently weeks together between December and April Dur 
mg such periods of severe weather the passes leading from the 
plains to the plateau become closed to wheeled traffic while dur 
ing the ensuing thaw they are httle less difficult for pack animals 
Durmg the AVorld War when British troops were located along 
the Baghdad Enzeh route and the line of communications had nec 
essanly to be kept open great labour was involved m keeping the 
track clear of snowdrifts especially on either side of the Sultan 
Bulagh pass between Hamadan and Kazvin An interesting 
account of the migration of a Bakhtian tribe from the plains of 
Arabistan to their summer quarters m the highlands near Isfahan 
under severe snow conditions is to be found m Grass by C Menan 
Cooper (1925) 

Flora — ^In the provinces of Gilan Mazandaran and Astarabad 
On the Caspian^ from the shore to an altitude of about 3 000 ft on 
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the northern slopes of the great mountain ran^^e which separates 
those provinces from the highlands of Persia the flora is similar 
to that of Gnsebach s mediterranean region At higher altitudes 
many forms of a more northern flora appear As we approach 
inner Persia the flora rapidly °-ives place to steppe vegetation 
m the plains while the mediterranean flora predominates in the 
hills The steppe ve etation extends in the south to the outer range 
of the hills which separate inner Persia from the Persian Gulf and 
the Indian Ocean Beyond this outer range and alon the shore of 
the sea the flora is that of the Sahara region which extends 
eastwards to Sind 

Generally speaking everywhere excepting in the northern low 
lands and in a few favoured spots m the hilly districts the vege 
tation IS scanty In inner Persia the hills and plains are bare of 
trees and steppe and desert predominate The date palm thrives 
well as far north as Tabbas in latitude 33 36 and at an altitude 
of 000 ft and m the south extensive date groves producing 
excellent fruit exist at altitudes of 2 000 to s 000 ft The olive is 
cultivated at Rudbar south of Resht m Gilan and a few iso 
lated ohve trees have been observed in central and southern 
Persia 

Of fruits the variety is great and nearly all the fruits of Europe 
are weU represented The common yet excellent melons water 
melons grapes apricots chemes plums apples are within the 
leach of the poorest Less common and picked fruits are expensive 
particularly so when cost of transport has to be considered for 
instance a good orange costs d or 3d m Tehran while m 
Mazandaran (only 100 m distant) whence the oranges are 
brought it costs ^Jd Some fruits are famous and vie m excellence 
with any that European orchards produce such are the peaches of 
Tabriz and Meshed the sugar melons of Rashan and Isfahan the 
apples of Demavend pears of Natanz figs of Kermanshah etc 
The strawberry was brought to Persia about 1859 much 

cultivated m the gardens of Tehran and neighbourhood the rasp 
berry was introduced at about the same time but is not much 
appreciated Currants and gooseberries are now also grown The 
common vegetables also are plentiful and cheap but only a few 
such as the broad bean egg plant (Solanum melongena) onion 
carrot beetroot black turnip are appreciated by the natives 
Nearly all the European garden flowers can be seen 

Fauna — W T Blanford after a journey taken in 1872 
divided Persia into five zoological zones (i) the Persian pla 
teau from the Kopet Dagh southwards nearly to Lat 8 N 
including all Khorasan up to the Perso Afghan border its western 
limit being indicated by a long line to the north west from near 
Shiraz taking in the whole of northern Persia west of that line 
to the Elburz and the Russian frontier ( ) the provinces south 
and south west of the Caspian (3) a narrow stop of wooded 
country southwest of the Zagros range from the Diyala R 
(then m Turkey in Asia now in Iraq) to Shiraz (4) the Per 
Sian side of the Shatt el Arab and Arabistan (now Khuzistan) 
east of the Tigns and (5) the shores of the Persian Gulf and 
Baluchistan 

The fauna of (i) he described as Palaearctic with a great 
prevalence of desert forms or perhaps more correctly as being 
of the desert type with Palaearctic species m the mora fertile 
regions ^ 
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In tht Caspian pro\mces he found the tiuna on the %\hol 
Palaearctic also most ot he animals bein^t identical ^^ith those ot 
south eastern Europe Some bo\\ever i\ere e entially md genous 
and he observed a singular character given to the fauna by the 
presence of certain eas ern forms unknown m o her parts ot 
Persia buch as the tiger a remarkable deer of the Indo Malayan 
group allied to Cer^us axis and a pit \iper * Halys) 

Coupling the oak forests of Fars ^ith the wooded slopes oi the 
Zagros he found as regards his third duision that home\er little 
knov^n i^as the tract it appeared to con am like the second a 
Palaearctic fauna ^ith a few peculiar species 

\s to the 4th divn ion Persian \Iesopotamia he considered its 
fauna as far a he was m a position to judge to belong to the same 
Palaearctic region as S>na The ^th and last di\ision Baluchistan 
and the shores of the Persian gulf presented he considered 
among those animals common to it and to the highlands for the 
most part desert t>pes whilst the characteristic Palaearctic species 
almost entirelv disappear their place being taken by Indian or 
Indo \frican forms 

Blanford wrote in 18/ 6 but his work is out of date only m 
matters of detail 

Among the mammals it is to be feared that the lion fairly 
plentiful in places at the time he wrote is now practically extinct 
(19 9} no live specimen being m existence in captivity and no 
authoritative report of its occurrence having been received for 
some years past 

The \Iazamdaran tiger though not so plentiful as of yore is still 
to be met with There was at one time a disposition to regard it 
as a distinct race on the score of smallness of size and paleness of 
colour but the charactei of pecimens obtained m recent years 
b> Colonel R L Kennion hardly supports that theory The same 
officer s sporting activities ha\e also demonstrated that the wild 
sheep of Persia are separable into two if not three races one 
found on the southern slopes of the Elburz identical with the i 
Armenian moufflon (Oiis orientahs) a second on the north of 
the ran e of the unal or shapu type and farther eastward in the 
kopet Dagh range another race of the unal type but distinctly 
bigger and described by Dr Lydkker as Ovts vtgnet arkal 

The Caspian red deer is now known to science as Cervtis ele 
phus mural the t}pe locality being the Caspian provinces of 
Persia Of the axme deer and the fallow deer mentioned by 
Blanford no specimens have been forthcoming for many years 

A roe has been found to occur sparsely m the lower slopes of 
the Zagros m Southern Kurdistan and in the neighbourhood of 
Kermanshah This deer is distinguished from other known mem 
bers of the genus Capreolus by the cold grey coloration of its 
winter coat and has accordingly been described as a distinct 
species (Cervus capreolus co%t) the nearest allied species being 
the roe deer of normal dark colour found m the mountains of 
Talish and Mazandaran (C C armemus) Apart from the species 
referred to above the following occur m a wild state m suitable 
localities ibex moufflon wild ass leopard lynx brown bear 
hyaena wolf jackal hog badger fox hare porcupine polecat 
weasel marten Lastly Persia boasts an indigenous cat with a 
world wide reputation From it with careful breeding spring the 
beautiful creatures familiar as Persian Cats 

In the domain of ormthology over 400 species and races of 
birds are known m Persia Since Blanford wrote his work 
much has been don both by British and Russian ormthologists 
Zarudny Witherby and Buxton in Persia and Cox and Chees 
man m the Persian gulf have given a comprehensive account of 
the birds in those regions and have added largely to Blanford s 
list Persia is essentially Palaearctic m its fauna and flora but 
its Aves display a slight infiltration from the Oriental Region 
and perhaps one or two relic species from the Ethiopian Region 
namely Hypercolms ampehnus and Acrocepkalus gnseldts Within 
itself Persia shows many marked differences m its Avian popula 
tion The Elburz mountains appear to have developed slight 
differences among the birds which inhabit them and m many cases 
those living on the damper northern slopes differ from the same 
bird when hviiag on the dry southern slopes Again those birds 
living in South west Persia within any* species show marked 
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differences from tho e ii\mg m the and desert regions of East 
Persia the htter countr> together with its birds more closely 
rtsembiing conditions usual m Central Asia north of the 0 \us Ot 
game birds (Tetrogallus) pheasant (PImsmnm colchtcus) black 
par ndo^e (Francolmu:> ) chukor (Aiectons graeca) the see see 
or sand partridge {Ammoperdt'^) and Indian gre> partridge 
{Francolmus pondictnanus) occur in those pa ts of the country 
suitable to their habii In winter large numbers of wildfowl 
woodcock and snipe visit the countre Flamingoes and pelican 
breed on tie northern shore of the Persian gulf The dryness ot 
the Persian climate !a\ours the rearing of poultry which are of 
good qualitv especially the turkey which can be seen in huge 
dro\es and can be purchased for comparatively small sums 

Ihe fi h principally caught along the outhern shore of the 
Caspian are the sturgeon sagmahi literally dogish for which 
the word is also used (ictpenser riithenus and 4 huso) sheat 
fish or siiure simm or summ {Stlurus glams) salmon azad 
mahi (Salmo salar) trout maseh or qizil (Salma trutta) 
carp kupur {^Cypnnus baikrus mdC carpto) bream subulu 
(ibramts brama) pike perch mahi sufid (Perea luctoperca or 
Sandra luctoperca) There is also a herring which frequents only 
the southern part of the Caspian not passing over the shallow 
portion of the sea from Baku eastwards as it was first observed 
near the mouth of the R Kur it has been named Clupea knrensis 
Our knowledge of the freshwater fish is meagre 

Population — The population of Persia was estimated in 193^ 
at about 000 000 which gives an average of about twenty four 
per sqm Aarious partial censuses have been taken m the past 
and in 19 7 a more complete and general census of the country 
was under way but m 1936 was still incomplete (The Ftnanctal 
& Econo mte Situation in Persia By A C Milspaugh Published 
by the Persian Government 19 6 ) 

Towns — ^With the exception of Tehran only rough estimates 
of the population of towns — on which little reliance should be 
placed as they cannot be substantiated by actual figures — are 
available The principal towns of Persia with their estimated 
populations are — ^Teheran [Tehran] (210000 census of 
1922) Tabriz (200000) Isfahan (80-100000) Meshed (60- 
80000) Hamadan (/O 000) Kerman Kermanshah Shiraz Yezd 
(50-60000) Kazvin (40-50000) Barfurush Kashan Urmia 
(35-40000) Resht Senna (Sinandaj) (30-35000) Zinjan 
( 5 000) Burujird Dizful Khoi Qum ( 0-25 000) Birjand 
Bushire Khunsar Maragha Sabzawar Semnan Shushter (15- 
20 000) Astarabad Ardabil Bandar Abbas Bujnurd Damghan 
I Kuchan Lahijan Mmab Nishapur San Saveh (10-15000) 
Amol Bam Darab Firuzabad Gulpaigan Kazerun Khurramabad 
Lar Lmgeh Mohammerah Nusratabad (Seistan) Nmz Pahlavi 
(Enzeh) Qam Saujbulaq Sultanabad Turbat 1 Haidari (4- 
10 000) 

Constitution and Government — ^Up to the year 1906 the 
government of Persia was an absolute monarchy resembling m its 
principal features that of the Ottoman Empire but with this 
exception that the ruler was not the spiritual as well as the 
temporal head of the commumty His powers were consequently 
qualified by the limitations imposed by the Shared a or divine law 
of Islam In 1905 however the public began to press for reform 
more particularly m the administration of justice and in 1906 
went a step further and forced the reigning Shah to grant a Con 
stitution under which a Majhs or National Consultative Assembly 
should be established This parliamentary body now generally 
referred to as the Majlis was to be representative of various 
classes of the commumty princes clergy chiefs nobles land 
owners agriculturists merchants and tradesmen and racial and 
religious minonties The number of elected deputies who were 
to function during the sessions of 2 years was fixed at 60 for 
the capital and 102 for the provinces to be increased up to 200 
as necessary m 1928 there were t$6 Electors must be males not 
less than 25 years of age while the qualifications for membership 
of parliament were age betw^n 30 and 70 ability to read and 
wnte the Persian language and a good reputation in the con 
stituency Persons serving m the army or navy or other govern 
ment employ were to he considered inehgihle as well^ of course 
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as undischarged bankrupts and persons who had been convicted 
of criminal offences Deputies were to be immune from prosecu 
tion except with the consent of parliament 

By a rescript dated Feb 2 1907 Mohammed All Shah con 
firmed the previous ordinance of Dec 1906 and on Oct 8 190/ 
signed the Constitution in its final form and took the oath of 
kmo'ship prescribed therein in the presence of the assembled 
Majlis As time passed however this monarch chafin^^ under 
the unwonted trammels of constitutional government rashl> at 
tempted to suppress the Majlis and overthrow the Constitution 
but his effort proving- abortive resulted m his enforced abdication 
and exile to Europe and the accession of his son Sultan Ahmed 
Shah (a child of 1 years of age) m accordance h the pro 
vision of the Constitution perpetuating the Kajar dynasty 

During a precarious reign of 16 years this young potentate con 
tnved to alienate the affections of his subjects completely and on 
Oct 31 19 5 the Majiis voted by a large majority for his 

deposition and for the convening of a Constituent Assembly 
which should reform the constitution and appoint the then prime 
minister Riza Khan Pahlavi head of a provisional government 
pending the conclusion of its labours This body elected Riza 
Khan Pahlavi to the throne on Dec 13 19 5 he took the oath 
two days later and on Apr 1 25 1926 was crowned at Tehran 
A.hmed Shah (b 1S9S) retired to Europe on his deposition 
and died in the American Hospital at Neuilly on February 27 
1930 

Under the Constitution the Shah s powers are m general those 
ordinarily accorded to the ruler of a State under a Cabinet system 
of government The prime minister who is the const tutional 
executive actually receives his appointment from the Shah but is 
responsible to the Majlis whose approval and support are of 
course a sine qua non He m turn selects his ministers and intro 
duces them to the Shah and to the Majlis With his ministers 
he cons itutes the Cabinet or Council of Ministers which pos 
sesses general executive powers issues decrees for the enforce 
ment of laws and during the u ual parliamentary recesses 
exercises a measure of provisional legi lative power but the sole 
right of imposing reducing or abolishing taxes making appropria 
tions app oving loans or granting concessions rests with the 
Majlis 

In 1 92 8 the Council of Ministers was composed of the prime 
minister and eight ministers holding the following portfolios War 
Interior Foreign Affairs Finance Justice Posts and Telegraphs 
Public Instruction and Public Works 

POLITICAL AHB ADMINISTRATIVE DIVISIONS 

Persia for purposes of administration was m 1928 divided into 
twenty six provinces which are governed by Governors General 
who in many cases are officers of high rank The provmcial 
governors are directly responsible to the Central Government and 
come under the jurisdiction of the Ministry of the Interior Prov 
mces are sub divided either wholly or in part into districts 
(biduk) each under a deputy governor (mtb til hukumeh) and 
comprising a number or group of villages rather than a definite 
area The buluk however is usually only a name the admimstra 
tive unit being the village Local government in the villages is 
simple the principal authority in agricultural affairs being the 
Kadkkuda or head man In addition to a Kadkhuda many of the 
larger villages appoint as their representatives a number of elders 
or grey beards who take the side of the villagers m the event 
of a dispute In many districts the distribution of water is m 
the Speaal charge of a waterman When a dispute arises over 
water or land it is often submitted to the impartial decision of 
these elders When any case reqmnng a legal judgment anses 
appeal is made to the local Mullahs to the deputy governor or 
even to the governor of the province 

The cities and towns are m general governed by municipal com 
rpssions The last vestiges of the ancient satrapal system of local 
Administration are rapidly disappearing in Persia but for a long 
■tee after its forms had vamshed its spirit prevailed and ad 
ipmistette services anch as the post telegraphs the mint and the 
mttOTon of various teeg wer^ ^farmed out As a result 


admini tration became local and personal and there were no 
uniiorm regulations appl>ing to the whole country To day 
modern and uniform principles of administration are becoming 
universal The Constitution provides that throughout the empire 
provincial and departmental councils shall be established the 
members of which shall be elected by the local inhabitants Legal 
provision has accordingly been made for the election of rural 
and town counci s 

In 19 8 the 6 pro/nces of Persia were as follows — 

(i)Astarabad (13) Kermanshah 

( ) Azerbaijan (Tabriz) (14) Khurasan 

(3) Burujird (i?) Khuzistan 

(4) Dam ban (hitherto com (16) Kurdistan 

bined with Semnan (17) Malay ir 

nov separated) (iS) Mazanderan 

(5) Fars and Southern ports (19) Nehavend 

(6) Gilan ( o) Qazwin (Kazvin) 

(7) Gulpaigan ( i) Qum, 

(8) Hamadan (22) Semnan 

(9) Iraq (23) Shah Rud 

(10) Isfahan (24) Tehran 

(11) Kashan (25) Yezd 

(12) Kerman (26) Zmjan 

Armed Forces — The Persian armed forces consisted in 1927 
of a regular army of some 40 000 men a Gendarmerie (Amnieh) 
of about 7 000 and a pohce force of 5 000 The existing regular 
army is entirely the creation of Reza Shah Pahlavi whose eleva 
tion to the throne of Persia was effected mainly through the 
mstrumentality of the homogeneous force which he had created 
out of the motle> military foimations to which political exigencies 
and periodic aspirations in the direction of reform on the pare 
of the Persian people had at various times given birth The 
more important of these forces were the South Persia Rifles 
organised and trained by British officers the Persian Cossack 
Division commanded by Russian officers the Gendarmerie which 
had made a promising start under Swedish officers during the 
few years preceding the World War and the decrepit remnants 
of the Nizam the old Persian regular army formed and reformed 
by successive missions of European officers of French British 
Austrian and other nationalities since the time when Abbas Mirza 
the son of Fateh Ah Shah first decided that drilled and disciplined 
troops could more effectively oppose Russia than the irregular 
masses of tribesmen upon which Persia had hitherto relied for 
her defence Reza Pahlavi when he became minister of War m 
19 I set himself m the first place to ehminate foreign mfiuenct 
entirely from the army and in the second place to weld these 
various forces with their different organisation their di\erse 
methods of training even their different words of command 
into a uniform and truly national Pensan army obedient to him 
self and imbued with some spirit of patriotism Under his leader 
ship the army officered entirely by Persians rapidly established 
a mastery over the country such as had been unknown for many 
years A degree of security remarkable in comparison with the 
disorder of previous years was achieved and maintained with 
fair consistency the tribes who for long had been almost a 
law unto themselves were brought to submission and the pay 
ment of revenue regularly enforced The country was divided 
into SIX military distncts five of which the Central the North 
Western the Western the Southern and the Eastern with head 
quarters respectively at Tehran Tabriz Kermanshah Shiraz and 
Meshed are each garrisoned by a lashkar (a force approximating 
to a division) and the sixth by a strong independent brigade with 
headquarters at Resht Each of these forces is composed of 
cavalry artillery and infantry with the essential ancillary services 
in proportions and strengths varying according to local needs 
the greatest strength and the most mobile troops being main 
tamed at Tehran whence they are despatched as need arises to 
reinforce the provincial divisions A small air force of 10 to 
15 machines is located at the capital 

Recruitment for the ranks of the army is by conscription 
Officers are recruited partly from the ranks and partly from 
the Mihtary Cadet college at Tehran A considerable fiumlpt 
of officers have m reemt years received tether teteg m 
Europe The Shah perscmally es^^rcises the stenme command 
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and IS a sisted b> a chie ol tafi v^lio con rols the tv^o braiclie 
of the imi) atf the tne ai and the admini ^ ati e The gen 
damene ( 4 m uh) has for its pnncip d duties ihc pcIi of 
the cuuntn out ide the to \ and al o the pa^rollm nd ( m 
CO operation w ith the arm\ ) tl e protc ion ol road t is organ 
ised m n ed units in the prouoition u uaiiv ol one ot ca al > 
to four ot miantry 

Navy — ^The lersian Go\ernmen^ posse ses the following \ 
seh Ptrstpol s Vn old gunboat of 600 tons and 4:^0 ho b ilt 
in 1SS4 m bad condition and of no fightmor \alue lio n 
\n old Bel lan \acbt of ^^9 tons buiit m 1S99 Pthl 1 \n 
e\ miHLSi etptr oi German +>pe built m 191 / co tor oho 
Bums oil fud I \ An Endish \acht formerh enipIo> d on the 
\iger Acquired the Shaikh of Mohammeiab alter the war 
An old gurboit on the Caspian Captured by Soviet fo ces in 
19 o but understood to have been re tored to the Persian Govern 
ment Se era! small river steamers 

Religioa — At the present dav it may be said that vith the 
exception ot Pers an Kurdistan which like the rest of the Kurdish 
d mtiit IS Sunni practicallv the whole of Persia is Shiah Lnder 
this faith the po'wer Yielded b> the priestly hierarchy has aiwa>s 
been very great oivmg no doubt to the fact that the foundatior 
of Society vere based almost exclusively on religious law But 
there is no sacerdotal caste any person capable of reading the 
Koran and interpreting its lavs ina> function as a priest or 
mnllah and a soon as one of them has established a reputation 
for just in erpretation of the shan a or dmne law and a profound 
knowledge of he traditions and articles of faith (usuail> ac 
quired onl> by minv >ears of study at the Holv Places) he is 
accorded the title of Mujtahd This ord which means literally 
one vho strives (te after knowledge) was wi hout aii> 
doubt intended to denote a doctor of law but as it is in fact 
the religious luminaries who interpret ihe law it has become 
synonymous with learned divine or chief pne t Tine was 
when there were only 4 or 5 recognized mujtahids in Persia but 
nowada>s every large town boa ts of one or more of them is 
well as of several mullah or akhunds Nevertheless those of the 
highest eminence and repute seem to gravitate almost invariably 
to the Holy Places of Iraq Karbala «xnd Najaf where they 
live in a great odour of sanctity and whence their decisions are 
announced and accepted throughout Shiah Islam It is to be 
noted that neither the Shah nor the government has any voice 
whatever in the appointment of these mujtahids or of the lesser 
lights on the other hind in every large town where there are 
several mosques there is an important religious functionary called 
the Imam Jtma who does receive his appointment from the 
Government and enjoys certain allowances His function is to 
preach in the principal mosque and to read the Friday oration 
or maintain a deputy for the purpose known as a khatih The 
leader of the congregations prayers is called the Ptshnamaz 
and the crier who calls to prayers the Muazztn Pnests are 
often but not necessarily appointed guardians of the shnnes 
or tombs of honoured scions of the Prophet s line these are 
known as mutawalis and are responsible for the careful ad 
ministration of the endowments The shrines of some of the more 
famous or favourite saints are so richly endowed by pious testators 
as to be able to keep up an immense staff of attendant pnests 
servants and miscellaneous retainers 

Zoroastriamsm— The few remaining Zoroastrians commonly 
known in Persia as gadrs are to be found principally round 
Yezd and Kerman though small communities of them also inhabit 
Tehran Kashan Isfahan and Shiraz They are mostly engaged 
in commerce but have earned the reputation of being expert 
gardeners and individuals are in demand for that purpose through 
out Persia Their interests as a minority community are looked 
after by their co religionists m India whose representative^ either 
resides m Tehran or pays periodical visits They have their 
own deputy m the parhament 

The Armetiiatis of Persia numbering probably 60000 are 
divided into two mam communities the one in and 

the o^er at Isfahan whither they were transplanted hf Shah 
Abbas The larger moiety appertain to the former centre and 


lave thei bi hop located at Tabriz vith scatteied communities 
at Tabriz Khoi Salma'; Lrmia and \Iaragha and in some 
valla es do e to he Tur 0 Persian frontier The other halt v^ith 
I c dquarters and a b at I lahan have small colonies m 
Tch an Hamudan Is ahan ('Juifa) Shiraz Bushire Resht and 
other town Th ^nnenian is an astute man of bu mess and 
enr-i treelv in trade and con mtice often po sessmg consider 
ab p capital but the bulk of them Ii u on the proceeds of agri 
caTurv The prornn nt sei vices of \eprim and other Armenians 
d ring the Persian re olution of 1909 did a good deal to earn 
the good will of the Persian public and relations between the 
two na lonaiities improved con loerably in consequence The 
A.rmc'ii ns also are represented by a deputy in the Majhs 
The Nestorians (gv) whose church has been established in 
Per'^ia since the >ear 4^^ possessed at the time of the out 
break of the \\ orid W ar a large community numbeiing from 
000 to 60 000 souls occupv mg the city of Iirmia and numerous 
to\ns a'^d vill ges m that neighbourhood As a Christian com 
mumty the r s>mpathies we e naturally with the Allies and as 
lon^" as Russia was one of them they had little to fear but on 
Rus las defection in the spring of 1918 they were left m the air 
m a position of great dan er In May 191S a Turkish force 
moving on Tabriz via Urmia was effectively checked for the time 
bv th gallant and stubborn opposition of the Jeius (as they 
were called bv British troops) but later in the summer during 
the absence 0 000 of their best men who had been sent to 

Bijar to bring back a convoy of ammunition supplied by the 
Bntish army in Iraq the Turks made a determined attack on 
Lrmia and the Christian inhabitants feeling that resistance 
was u eless poured out of the town and fled towards Bijar after 
their absent comrades They suffered very great losses on the 
way both from the pursuin'^ enemv and from sickness and priva 
tion The eremy pursuit was indeed checked at Sam Kala by 
the BrUish 14th Hussars but only some 50 000 reached Bijar 
out of 80000 who were believed to have started on the trek 
These were gradually evacuated in batches to a large refugee 
camp prepared for them at Baquba near Baghdad and maintained 
there at British expense until peace had been declared and they 
could as far as possible be repatnated It will be realised that 
this small nation was badly shattered and it is difficult yet to 
ascertain precisely to what extent and in what numbers they have 
been able to re establish themselves 
Protestants Roman Catholics Jews and Bahais includ 
mg Europeans and converted Armenians and Nestorians probably 
number about 7 000 The religious mis 10ns administering to their 
welfare are 

(i) The Board of Foreign Missions of the Presbyterian 
Church of America estabhshed since 1835 (2) The Church Mis 
sionary Society estabhshed since 1869 (3) The Anghcan Mission 
established bv the Archbishop of Canterbury for work among 
the Nestorians (4) The London Society for promoting Christi 
anity among the Jews ($) The British and Foreign Bible Society 
Roman Cathohes European and natives (mostly Armenians) 
number from 4 to 5 thousand and have churches at Tehran Julfa 
and Tabriz served by members of the French Lazanste Mission 
The Jews in Persia number about 40 000 and are to be found 
in nearly all the chief cities m the country but communities with 
synagogues and pnests exist only m the larger cities 
Baha ism formerly Babiism (g u ) is a creed of recent ongm 
which only made its appearance in 1S44 Though for many years 
past the followers of the Bab have been immune from persecution 
by the Persian Government they have from time to time been 
made the target of violent fanaticism on the part of the Shiah 
pc^iuktion There was a bad outbreak in 1903 m Yezd and several 
other towns in Persia and a serious outbreak against them al 
Sultanabad m 19 o Owing to this habihty to persecution the 
majority of Baha is still think it prudent to conceal their beliefs 
so that It IS not possible to make any satisfactory estimate of 
their numbers There is no doubt however that the movement is 
gamn^ steadily m force In so far as it is possible in these ar 
cumstance^ to speak of the Bahais as a community they are 
friends of progress and reform and ready to co operate towards 



PERSIA 


[JUDICIAL SYSTEM 


554 

tbeir attainment 
Instruction — Public instruction properly so called is a 
plant of comparatively recent growth in Persia Pre\ious to the 
reign of H M Nasr ud Dm Shah the people of Persia \^ere 
lamentably uneducated Each town and village it is true has 
generally some sort of school but it was oiten nothing more than 
a class held by a Mullah in the local mosque where children 
were taught the rudiments of the Persian equivalent of the three 
R s and a parrot knowled e of the Koran Comparatively few 
ever mastered the art of writm^^ and anyone who could read and 
write passably styled himself mirza Such as it was however | 
this measure of education could be had cheaply the fees amount 
to less than two shillings per month for each child At that ! 
period there were no higher schools the only form of secondary 
education and that of a very limited extent being provided by 
the Madressel s or religious colleges which cater d for those 
aspiring to the professions of religion law or medicine Every 
town of importance boasted of one or more of these many of 
them richly endowed by pious testators but none of them in 
any way subject to the control of the Government Realising 
how backward his kmgdom was in this respect one of Nasr ud 
Dm s first acts on ascending to the throne was to found an institu 
tion in the capital styled the Madresseh i Shah or King s 
college to be maintained by the State through a Ministry of 
Pubhc Instruction Pupils for this college could be entered at 
all ages and remained as a rule for 6 or 7 years Colleges nonu 
nally on the same basis were opened in due course at Tabriz and 
Isfahan excellent in their way but on too small a scale to make 
any appreciable impression on the general conditions of illiteracy 
In the reign of Muzaffar ud Dm Shah (1898) a further advanc 
was made by the transfer of a number of private establishments 
to State control and the opening of new schools in Tehran and 
other towns From that time onwards education fared better 
mainly owing to the activities of foieign missions Ail these 
were supported by voluntary subscriptions and donations and 
provided instruction for boys and <^irls alike Educational msti 
tutions are still gra\ely inadequate but under the progressive 
regime of Reza Khan Shah Pahlavi the educational system of the 
country is being improved from year to year and greater facilities 
for education provided for both sexes In addition to the Govern 
ment schools educational establishments are also maintamed bv 
the following foreign missions the English Church Missionary 
Society the American Presbyterian Mission the Alliance 
Fran^aise the Alliance Israehte and the French Roman Catholic 
Mission and there are schools run by the Russian and German 
Governments The figures of the Ministry of Pubhc Instruction 
show that for the year 1927 there were in the country 298 Govern 
ment schools 27 national schools 112 private schools 279 
religious schools and 245 foreign schools providing instructions 
for about 250 000 individuals of both sexes 
The religious schools still subsist on their liberal endowments 
but the Government pays the whole of the budget of the Govern 
ment schools and also makes grants to the pubhc private and 
foreign institutions Apart from general education technical 
colleges or schools have been founded for the study of medicine 
fine arts pedagogy engineering and mechanical science and 
chemistry law and political science agriculture and military 
subjects The agricultural school has an American director 
while the law medical and political schools are under the 
supervision of foreign experts of various nationalities A scheme 
15 understood to have been recently approved under which a 
number of promising young students will be sent to Europe 
annually to complete their studies 100 in 1928 200 in 1929 
and so on until a maximum contingent of 600 is reached An 
account of the educational position in Persia at the present epoch 
would be incomplete without reference to the educational work 
of the Anglo Persian Oil Company m southern Persia At Mas j id 
1 Sulaiman two elementary schools have been inaugurated for the 
sons of employees at Ahwaz the Company mamtains a primary 
and a secondary school and at Abadan an elementary school 
btese latter institutions offer education free to all suitable boys 
wjiiether sons of employees or not 


Jadictai System — ^There exist at present in Persia two 
mutually contradictor} judicial systems that of the State as 
expressed in legislation and in decrees and that of the Islamic 
law as traditionally interpreted and administered m Persia This 
duahsm is an essential part of the fundamental laws of 1906 and 
190/ by which the present constitutional system is regulated 
and its abolition is an indispensable preliminary to any serious 
impro\ement in the judicial and legislative system which is 
indisputably the least satisfactory branch of governmental 
activity m Persia and that m which the least progress has been 
made 

Under the fundamental laws of 1906 and 1907 themselves 
contradictory and without logical structure all legislation what 
ever passed by the Majhs must conform to Islamic law and 5 
doctors forming a committee of rehgious law (ulama) are em 
powered to veto any law or part of any law which in their 'view 
contravenes this principle Though this veto has been seldom 
exercised many laws have been enforced without submission 
to such a committee and there is always a possibility that they 
may be declared unconstitutional by a judicial tnbunal or by 
the committee itself 

Apart from Islamic law and from the fundamental laws above 
mentioned the corpus of Persian legislation consists in the mam 
of the following enactments — 

1 Penal Code This is based on French law but is subject 
(under Act i) to Islamic law which treats crimes dealt with 
therein on wholly different lines This fundamental contradiction 
inevitably renders the apphcation of the law by the Courts m 
consistent and uncertain The law itself leaves much to be 
desired 

2 Civil Code is still under preparation It is understood to 
be based on Islamic law with some adaptations from French 
and Egyptian legislation 

3 Code of Civ I Procedure is based on the Russian law of 
1910 and IS now under revision but no improvement seems 
possible so long as the duahsm referred to above is maintained 
and enforced 

4 Code of Criminal Procedure This is based on the Russian 
Code of 1910 and is likewise under revision 

5 Commercial Code is an incomplete adaptation of French 
law which IS considered by experts to be defective especially as 
regards limited liability companies 

6 Civil Service Law Under revision 

7 Registration of Lands and Documents It is understood 
that It IS intended to revise this law which is m many respects 
highly defective 

Jurisdiction over Foreigners — ^Until 1920 most foreigners 
resident in Persia were subject to the jurisdiction of their re 
spective Consular authorities m matters exclusively affecting 
them Thus suits between foreigners of the same nation were 
heard and decided in a Consular Court subject in certain cases 
to appeal to the Courts of the country concerned Matrimonial 
and testamentary cases and similar matters were dealt with m 
hke manner This system of extraterntonaiity which is fre 
quently but incorrectly referred to as the capitulations on the 
analogy of Turkey originated in a voluntary grant made by Shah 
Abbas in 1600 to Sir Anthony Sherley an English knight as an 
inducement to British merchants to enter Persia for purposes of 
trade These and cognate privileges were in course of time ex 
tended to other foreigners but were not formally recognised until 
as part of the settlement of Russia arising out of the disastrous 
war of 1827 they were embodied with certain limitations m the 
Treaty of Turkmanchai Other nations including Great Britain 
were accorded under later treaties most favoured nation treat 
ment In May 1928 extraterritorial jurisdiction over foreigners 
came to an end but the Persian Government agreed to introduce 
certain safeguards in respect of British subjects which may be 
briefly summarised as follows — • 

The rules of international law will be followed by the Persian 
Government in all its relations with foreigners 

In all cml or commercial cases to which one the pa|;ties is 
a foreigner only written evidence will be admitted All judg 
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ments \\ill be m ’v^ntin^ ind T.\ili contain the con idcration of 
and tact on mhich the\ are ba ed Copies oi e\idence and ^ 
judgment be ob ainable 

Only the Courts ubordmate to the Mimbtr> o Justice tMll 
be competent to deal t\ith ca es m '^hich one of the parties is 
a foreigner In the e\tnt ho\\e\er ot tiie proclamation of martial 
lat\ 'yvhen a case brought before a pecial tribunal has been 
established uch a tribunal ma\ take cognizance of the case 
Foreigners can onh be tried b} non religious tribunals 
Persons tv ill onl} be sentenced to impnsonment b\ a police 
court tv ho ask for imprisonmen in lieu of fine Such imprison 
ment shall not exceed a tveek m duration ^o entence of corporal 
puni hment shall be infected on toreiomers 

\o foreigner mav be arrested or impnsoned tvithout a -warrant 
save flagrajite dthctu nor max he be kept imprisoned for more 
than 24 hours xxithout being brought before a magistrate \o 
entry or search of forei^^ners houses or offices mav be undertaken 
without a wa rant 

Foreigners arrested and imprisoned shall have the right to 
communicate with their nearest consul who shall be permitted 
to \isit them 

Facilities for release on bail shall be granted save m cases of 
serious crime 

Trials will b held m public save in very exceptional cases 
The accused is free to choose his own counsel who need not 
be a Persian 

Prisons fuifilimg the necessary hvgienic conditions are to be 
constructed A foreigner sentenced to more than a month s im 
pnsonment may claim transfer to one of these 
In affairs of succession dix orce and status non Muslim Bntish 
subjects m Persia shall haxe recourse to their own Courts if 
they so wish Muslim British subjects will be subject to Persian 
religious Courts till the question is definitely settled 
No tax or impost shall be levied on foreigners which is not 
lex led on Persian subjects 

All judgments gixen by the former tribunals shall stand 
Questions relating to security for costs orders for the payment 
of costs and expenses execution of judgments etc shall be 
regulated by separate conventions 
Bntish subjects are permitted to acquire occupy or possess 
such propertx in Persia as is necessary for their dwelhng and 
for the exercise of their commerce and industry 
Bntish subjects cannot be arrested or suffer restramt m their 
individual liberty in order that civil claims of a pecuniary nature 
against them ma> be provisionally safe except where there would 
seem to be a serious risk that distraint to be made owing to any 
act on the part of a debtor upon that debtor s possessions which 
are actually m Persia would not be effective and could not other 
wise be assured 

Similar safeguards over other foreign subjects will doubtless 
be embodied m due course by the Persian Government m treaties 
with other foreign powers 

AGRICULTTOAL PROBXJCTS 

Generally speaking agriculture m extent yield diversity and 
method has changed little in the past half century — or indeed — 
for centuries m all probabiiit> There is no disposition on the 
part of the sons of landlords and gentry to go on the land and 
apply their education to the development of their properties 
They prefer to remain town dwellers or absentee landlords rarely 
putting back into their properties a proportion of the rents 
received except it be m the form of repairs to qanats 
The method of cultivation of cereals is governed — geographi 
cally for the most part— by the division into irrigated and umm 
gated lands the Caspian zone with a rainfall which may exceed 
50 inches and produces great humidity being to some extent an 
exception though even there the nee fields need irrigation The 
rivers of Persia capable of being worked for irngation by gravi 
tation are few on the northern seaward slopes the Safid Rud 
Harhaz Gurgan and Atrak in the S the Karun Jarrahi and 
Qara Agach w^ch reach the Gulf The main Iranian plateau is 
watered by a number of stteaoj^s mostly inconsiderable length 


which m some \e rs when swollen bx snow or excessive rainfall 
run axxa> to waste m marshes or lakes but are ordmanix dr^ 
watercourses for eight months oi the year In such conditions 
agriculture reiie ^or the most part on irrigation drawn either 
(1 ) graxntation from those rixers holding a supply from sprm«- 
to autumn or more common!} b} (11 ) qanats artificial subter 
rancan canals tartmg from the foot hills and collecting water for 
long distances possibl} i - o miles till they are brought to the 
urface and the stream led above ground to the lands to be irri 
gated 

Cereal and other crops raised bx means of such ir igation are 
watered at regular intervals irom March to June and what are 
known as summer crops from Max till September The return 
on irrigated land for wheat and barlev sown is rarelv more than 
ten fold usuallx much less Side bv side with this irrigation m 
some districts and exclu ixel} m some of the higher altitudes 
on the central Iranian plateau between 6 000 and 8 000 feet dr> 
cultivation dependent entirelx on the rainfall is practised Drv 
cultix ation is indeed the sole resource of the great aliux lal Per lan 
Gulf plain extending from the province of Khuzistan to the south 
ern extremity of Dashti district and m the Sistan belt in the east 
On the shores of the northern end of the Gulf the rainfall ma} 
average i inches at Bushire and at Shiraz 120 miles inland 
across the mountains inches as compared with a bare 3 inches 
m the year at Isfahan on the central plateau 

Wheat and barley are sown after the ground hard baked by 
the powerful summer sun is sufficiently softened by the first ram 
which may be as early as the first week m November or as late 
as the first week in January In the case of barley reaping will not 
be later than the i:,th to 20th of April while wheat is harvested 
from the end of April to the first days of May roughly one month 
earlier than in upper Fars and ^ months earlier than harvesting 
m the altitudes above 6 000 ft A full ploughing season is reck 
oned by the peasants as 40 da} s The ail important factor in 
the dry cultivation as d stinct from the irrigated crop is a sue 
cession of regular and soaking rainfalls between February 15th and 
April I St particularly about March ist If such timely rams 
occur (even if sowing should have been delayed till late Decern 
ber or early January) a yield of 20 times the quantity of seed 
sown IS common as compared with up to i fold in the trans 
montane distncts of Fa s On the other hand excellent rams dur 
ing November to January are often followed bv a hold off of ram 
m late February and Marcn the result of which is a meagre 
harvest hardly returmno^ the seed sown Harvest records in the 
Persian Gulf zone may be summarized over cycles of ii years as 
1 good year 2 to 3 medium 4 poor and or 3 extremely bad 
In years of penury numbers of peasants migrate from spring 
to autumn to work in the date gardens of the Shatt el Arab 

A law for re assessment of the land tax due from pnvate prop 
erties on a basis of 3^ per cent of the average yield of four years 
was passed m 1926 but such re assessment by 1928 had covered 
only a small portion of the country In 1925 the Ministry of 
Finance estimated the total production of wheat in Persia at the 
equivalent of some i 09 000 standard tons (of which Rhurasan 
' province 145 000 Azerbaijan province 145 000 Tars 87 500 
Kerman 72 500 Kermanshah 72 500 Kurdistan 58000) and of 
barley at 568 000 tons while the figures of the Customs admams 
tration for the year March 19 5- 6 give the total export from 
Persia as wheat 460 barley 4^0 standard tons nearly all to 
Russia Export duty i kran per 130 lb 

In years of fair harvest the price of wheat in provincial towns 
may be the equivalent of ss 6d per cwt and upwards rarely 
much less 

The usual ploughing implement is of rough hewn wood with 
an iron shoe for share drawn by a pair of bullocks or donkeys 
furrows being rarely more than 3 to 4 inches deep the seed is 
ploughed in in most cases on sandy soil not prepared by a pre 
hmmary cleaning or manure Reaping is by sickles and the gram 
is trodden out from the straw by bullocks or asses on the thresh 
mg floors of the Biblfe Ridgmg m the European sense is not 
practised By 1928 except perhaps for a few machines in the 
^ Karun valley m the whole country south of Isfahan only two 
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tractors had been introduced fand these by European farmers) 
The experience of the latter is that the deeper ndgino^ by ma 
chiner> and ploa<»-hing before the rams be«yin make bo^-h for 
economy in seed and a tron^-er heavier crop In the Tehran dis 
trict the Government since 19 i has instituted farms for tram 
ing students and given exhibitions of farming machinery while 
certain of the great magnates have imported tractors for their es 
tates but in eneral agricultural macinnery is rarely in use 
The peasants particularly in the south look with no kindly eye 
on such impro ements and are inclined to thv^art experiments or 
chano^es the absence of smiled or reliable mechanics being an ad 
ditional obstacle to the use of agricultural machines 

Rice cultivation flouiishes above all m the Caspian provinces 
Gilan and Mazandaran production there being estimated by the 
Ministry of Fm nre at the equu aient of some 30 000 standard 
tons But thou h this was considered eight ninths of the whole 
production of Per la m all parts where there is inio^ation from 
rixeis and snrin s {te except m the Persian Gulf zone 
Baluchistan and the east) and in the higher altitudes rice is grown 
mainly for local consumption m the form of pilau chiefly it 
being almost as much a staple food as bread especially in the Cas 
plan zone 

In the Persian 3 ear 19 5-6 the expoit of nee — almost all to 
Russia — amounted to 6r 450 standard tons while on the Persian 
shore of the Gulf 20 380 tons were imported from India 

In Giian sowing takes place m March transplanting and 
prickmg out m Ma> and aftei t\vo or three hoeings harvest in 
August or September In South Persia (Fars) early in April the 
seed IS put in a wet cloth or a pit and left for some ^6 days to 
sprout then into a bed till the seedlings are well up where they 
are hnally transplanted into large squares and kept regularly 
flooded till the end of September when water is cut off cutting 
takes place in late October and the stalks are then put under the 
feet of cattle for the paddy to oe separated The yield in some 
southern districts is given as high as 60 fold but is o^eneraliy fiom 
15 to 0 Pnees in the south of Persia are about 26s 8d per 
cwt for the best quality ( champa ) and less than 20s foi 
second grades 

Other cereals grown as summer crops {satfi) for local con 
sumption are maize (Zea mays) sown at the end of May and bar 
ve ted m September beans {Faha vulgans) lentils (Ervum 
lens) millet or sorgo (S Of ghum V dgare) Feas (Ptsum saUvum) 
are grown as a winter crop {shttm) 

Among agncultural products for commerce are — 

Opinin — ^From 1880 cultivation gieatl} increased with, the 
demand from the Fai East both landowners and peasants And 
mg it more profitable to put part of their corn land under poppy 
(Fapaver sommferum L var album DC) It has become one 
of the chief methods for financing the payment of imported goods 
by merchants for in the districts of production the opium season 
releases large sums m cash which passing throu^^h a number of 
hands — cultivator pedlars petty merchants brokers or land 
owners — ^tiii the opium reaches the merchant and is paid for by 
bills on the ports or abroad enable purchases of all kinds of 
goods to be made and impart activity to trade The export of the 
prepared drug weighed 516 lb in 1910-14 875 166 lb in 
193:4-15 and after falling to 255 697 lb m 1921-22 rose again 
to 660 647 lb m 19 2-23 I 077 290 lb in 19 4-25 and 1 130057 
lb in 1925-26 (The prepared drug includes gunpdeh gum and 
other solvents used for adulterating opium to the percentage of 
morphine desired ) This represented an export invoice value of 
£698 416 in 1913-14 £i 5^5 3:21 m 1925-26 The crude sap com 
mg under government excise control in 1923-24 weighed i 340 000 
lb but the Persian Government estimated that total production 
in that year was not less than i 950 opo lb Though a proportion 
IS doubtless smuggled consumption in the country mainly ac 
counts for this difference between 5 and ro per cent of the popula 
Hon m the mterior being reckoned as addicts to opium smoking 
Cotton ({^ossyppim kerbaceum) is grown m nearly ah prov 
jpees of Persia for home conmimption (and the total production 
Jwh estimated as high as 30^000 tons)^ but for export pre 
on ithe Caspiau seaboard^ and m the Khoyaasan 


Isfahan and \azd provinces In the year 1925-6 17/28 tons 
of which eie\en tveifths to Russia one twelfth to British India 
were exported It is too shoF m the staple too weak and uneven 
in quality and contains too many impunties owin^ to the ab 
sence of ginnm<>f machinery to find a market m western or central 
Europe An American variety acciima ized in Asiatic Russia 
has been introduced to Khorassan of recent years and experiments 
have been made since 19 in Fars with American cotton accii 
matized m Iraq It is sown after the danger of frost is considered 
past t e from the end of March to early May flooded by surface 
irrigation water about six times and picked from October to No 
vember according to the climate of the province 
Dried and fresh fruits form an important export and source 
of wealth to the country In the year March 1925- 6 the Cus 
toms gave the total weight as 88 811 tons of a total approximate 
value of £i / 62 090 Of this Russia took 6370 tons of dried 
raisms 4094 tons of dried apricots 2 /52 tons of oranres and 
lime I 853 tons of almonds and other nuts 3 102 tons of other 
fresh or dry fruit while 43 709 tons of dates were exported from 
ELhuzistan province almost entirely to the British Empire and 
Pro ect orates and 280 tons of almonds and pistachio nuts 
Scientific fruit growers m Europe think that the parents of many 
of the cultivated fruits of Europe are to be found in north Azer 
baijan. and the Caucasus region but little or no attempt through 
the centuries has been made to improve stocks by grafting 
The vine grows well m all re 10ns except the Gulf littoral and 
apart from the exports of raisms mentioned above there is a very 
large consumption m the country of the fruit in the fresh or dned 
state The making of wine (and of arak a spirit distilled from 
grapes) forbidden to Muslims is limited to the requirements of 
the country chiefly the Jewish and Armenian communities it 
probably has not increased much since 1666 when Tavernier the 
French traveller noted that the wine of Shiraz (the best known in 
Persia almost entirely made nowadays from grapes of the Khullar 
district) weighed 200 o 5 mans 

Silk — ^The mulberry is grown for sericulture chiefly in Gilan 
and Mazandaran to a lesser extent m Yazd and Kashan In the 
1 6th and i/th centuries the finding of a market for the silk trade 
of Persia was a source of preoccupation and profit for the Safavi 
monarchs and up to i860 the total production annually was 
valued at £1000000 The breeding of silkworms from 1864- 
1890 declined to small proportions (about 90 tons of cocoons) 
owing to the disease pebrine but at the end of the 19th cen 
tury an import to Gilan of selected silk worm eggs from Brusa in 
Turkey led to a revival of the industry the output of dried co 
coons m 1911 being nearly i 700 tons while m the year 1925-26 
some 16 tons were exported chiefly to Italy and Russia besides 
about I 000 tons of raw floss and waste silk One factory for 
spinning silk exists at Resht The hand weaving of silk carpets and 
other stuffs m Kashan Yazd and other places accounts for the 
balance production Pebnne is considered to have died out 
but another disease fiachene is endemic 
Wool — In a country where the rearing and maintenance of 
flocks of sheep is the principal occupation of the nomad tnbes in 
particular and of the peasantry in general it is perhaps remarkable 
that the export of raw wool did not exceed 5 420 tons m 1925-26 
But the explanation is to be sought m the requirements of the 
carpet weaving industry which in addition to home needs in that 
year exported 3 840 tons of non aniline and i 086 tons of aniline 
dyed carpets and rugs valued respectively at £2 163 765 and 
£449 140 In 1925- 6 m order of importance the chief centres 
where the exported carpets were woven were Sultanabad Hama 
dan Tabriz Qum Shiraz, Kerman Khorassan Fars Further 
653 043 lambskins were exported nearly all to Russia 
Tobacco— In recent years excise taxation and the growing 
habit of cigarette smoking have been responsible for the reduced 
acreage under cultivation of that distinct species of tobacco known 
as Ntcottana Perstca ( Tambaku ) for smoking m water ppes 
2 j0 f kahans or hookahs Some 1,028 tons were e^orted almost 
entirely to Egypt in 1925-26 whereas about 18^5 some# 000 tops 
were export^ annually and in Isfajian province al<^e ifl r 990 
the crop was about 3 opo tbns m % 509 ton% '^utun 
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t\i€otiini rnstifi) i cuHivated ib the Lrmia and o her | 
Inc s ne r the Turki h tiontier and was m reduced o C ^ n | 
ibout I"' t enl \ane^ies o! it are now grown for ci aretl 
snioim^ Tambalu for export comes chieflc from Isfahan and 
Ivd h n districts ^Iiat from the S mal an Jahrmn and other n^rts 
of south and ei t F r favoured for home consumpt on 
Forests and Timber — The main tore t belt s ill exi mg in 
Persia lies on the northern lopes of the Elburz range towards the 
Caspian in particular the provinces of Gilan and Marandaran 
Little use has been made of them indus nallv e^ceot m the ca e 
of boxwood v\hich from iS6:> began to be bought b> traders from 
Russia and Europe and from 1806-1909 was exploited to such an 
extent under a monopolv that the lower lands have been largel> 
denuded of tins v Juable wood The export of this walnut and 
other wood has exceeded iso 000 in value in some >ears though 
since X9 0 of small account Kurdistan Luristan and the Balii 
tian are also well wooded m parts South Persia except for the 
northern portion of the Kuhgiiu tribal distnct and a few miles of 
dwarf oaks in central Ears is practically de forested although 
ample supplies for the needs of towns and villages m firewood 
and charcoal still exist No replacement of this cut wood by 
afforestation on the part of the landowners or Government is 
apparently taking place Since 19 6 however a German forest 
expert has been employed to report on these matters and super 
vise the forests of Mazandaran Trees fiounshmg in Persia are 
among others — A.Ider (Alnus gluUiwsa A barbata A cordtfoha) 

A h (Fraxmus excelswr) Beech (Fagus syljaUca) Elm (bhmis 
campesfns U effiesa U peduTtculaia) Wych elm (JJ montmto) 
Hornbeam (Carpnns betuhis) Jumper (Jumpems excelsa J 
COD mums J sabvm) Maple {Acer campestre A pseudo plat 
anus) Oak {Quercus ballot a Q castaneaefoha Q sessth flora Q 
pedmibuhta) Walnut (Juglans mgra) Tamansk {Tammrw) 
various kinds of poplar Jujube {Zt ypJms) etc 
Manttfactures — ^The State is nowadays pnmanly an agneui 
tural rather than an industrial one If we exclude oil products 
bullion and re exports 68% of her exports during the year 196- 
7 consisted of agricultural products and only 25% of articles of 
home manufacture Owing no doubt in a great measure to the 
fact that their wealth is mainly in the form of property and 
kmd Persians themselves cannot readily find money for invest 
ment in industrial enterprise while practically all attempts made 
during the past half century to finance Persian industnes with 
foreign capital have ended in failure Manufactures of gas glass 
sugar matches and cotton textiles have all been tned but have 
all succumbed in turn from one cause or another It is encourag 
mg however to note that some signs of mdustnal revival are now 
apparent An enterprising Kazvtm who for some time has had a 
cotton spinning factory m operation at Tabriz has achieved sufii 
cient success there to enable him (m 1928) to erect works for 
wool spinning m his native town siik is being spun at Resht a 
defunct cotton and wool spinning factory has been restarted in 
Tehran while a new spinning and weaving factory equipped 
with German machinery which was erected m Isfahan in 1926 is 
said to be turning out excellent blankets and rough cloth. It is 
perhaps questionable however whether it could continue to thrive 
but for the accord of strenuous support on the part of the 
Central Government m the shape of cash and contracts and the 
issue of decrees making it incumbent on officials to wear home 
made cloth So much for machme made goods The hand made 
carpets and rugs of Persia which have been so famous for the last 
S centuries still constitute her most important and valuable mdus 
try and in 1925- 6 were exported to the value of nearly 2^ mil 
lions sterling Nevertheless experts are not without misgiving for 
the future of the mdustry owmg partly to the appearance of new 
and more accessible sources of manufacture but also unfortu 
nately to the increasing employment of the aniline dye> 
which has done so much to harm the time honoured reputation 
of the Persian carpet Other countries it is true make use of 
amhne dyes but with them the yarn is dyed fasta: and the 
colours are superior in quality to the crude shades of red and 
fuchsme wkcl^the Persian weaver is pteme nowadays u$e m 
such Ibundance At the same fjme Ghinw ^id Ilidian production 


1 mpil progre s ^nitolia is once roc becomiii«* a se 

nou comoit ioi ard lotus et up in Gr cce bv tl e Greek 
nd \ Hn v\t3\ei expel ed t >m Turki h territory durin^, he 
^^ar are ai 0 be miing Id m le 1 : r inke^^ce elt Another 
intere ting irdustrv is the calico printing of Isfahan ard he 
nei'^hbourhood — "Minche ^er calico kocl printed in colours \s 
a rule one block des gn is used for the whole piece and the 
resulting pnnts are popul r for u e as summer curtains bed 
coverlet and table clothb The material is also used locall} for 
shrouds for the oead for v^hich purpose special designs are used 
bcanng suitable inscriptions from the Koran During the summer 
the dry bed of the Zindeh Rod at Isfahan ma> be s en covered 
^Mth bnght and freshly printed fabrics laid out to dry in the sun 
‘^pace torbids more than brief mention of sev era! other minor arts 
nd industries such as the pierced brass work of Isfahan used 
especiiliy for lamps of beautiful design the repous e silver 
worl of Shiraz and Isfahan the wood carvang of Abadeh and 
Gulpaigan th mosaic and tile work of bhiraz and Kerman and 
last but not least the beautiful decorative painting work earned 
out on lacquered papier mache which the pictorial arti ts of 
Persia have found a facile medium for the expression of their art 
m the form of Qalamdans (reed pen boxes) mirror backs book 
covers Koran stands and such hke articles while in eparable 
from the Qalamdan is the finely engraved seal 
Fisheries — ^The fisheries of the Persian httoral of the Caspian 
are a valuable asset and source of revenue to the State In 1 868 
they were leased as a monopoly to a Rus lan firm th^ conce 
Sion being renewed for short periods from time to time until 1906 
when a long extension was granted to 1025 The upheaval caused 
by the World War having however resulted in failure on the part 
of the concessionnaire to pay the roy ahies the concession was with 
drawn by the Persian Government in 19 iS and leased to another 
Russian firm This lease was short lived for the port of Enzeli 
(Pahlavi) which is the headquarters of the industry soon after 
wards fell into the hands of the Soviet authonties and with it the 
control of the fisheries It is hoped howevei as the result of nego 
tiations which have been in pi ogress (1928) that this nch industry 
will shortly be restored to the control of the Persian Government 
No such concession or regularized fisheries have been m vogue 
in the case of the Persian shore of the Persian Gulf Here the 
ordmary fishing is unrestricted and a considerable element of the 
npanan population take part m the famous pearl fishenes of the 
I Gulf the small port of Lingah being the chief distnbutmg centre 
for the Persian shore 

Hoads — ^The existmg roads m Peisia may be placed very 
roughly into four categories — 

(a) Metalled 2 e consisting of stones loosely thrown on the 
surface which the passage of transport is expected to crush into 
permanent condition— about 700 m 

(b) Partially metalled %e with a light surfacing of stone or 
gravel — about i 70a m 

(c) Unmetalled tracks but passable for hght motor traffic at 
most seasons though sometimes with difficulty — about 3 300 m 

(d) Natural caravan tracks^ 

Tih the Road tax law was enacted m 1926 vanous tolls and 
municipal taxes were levied on merchandise m transport and sup 
posediy spent on the roads but m that year the various imports 
were replaced by a compounded road tax leviable at the frontiers 
on all exports and imports and the road administration placed 
under an American engineer In the Persian Govern 

ment spent £ 40 000 on the construction of new roads and £ 00 
000 on the repair and mamtenance of existing roads The number 
of motor lorries m operation had increased from 103 in 1925 to 
492 m 1926 and 967 in 1927 while motor cars bad increased from 
529 to I 330 m the same period Motor transport is thus tending 
to replace pack transport on a few of the prmapal roads 
The prmapal constructed roads more or less suitable for he^vy 
as well as light motor traffic, are as foUows — 

(i) Tehrm-*Kazvm--Resht--Pahlavi (Enzeb)«=2^o m (This 
xoad was constmeted by the Russ:|ans but ceded to the Per^an 
Gpvoirnment by treaty in war ) 

(a) Ka 5 VinT-Saina 4 l»-"^^TO» 3 ^nrm«= 3 So m 

m 



PERSIA 


[TRWSPORr AND POSTS 


558 


(3) Tehran-Hamadan via Niibaran= 04 m 

(4) Tabri2-Juifa-Kboi = i40 m The hrst section of this road 
runs alono-side the Tabnz-Julfa railway and would lose some of 
1 s utility should the latter be put into runmno- order 

The principal roads of cate ones (b) and (c) lightly 
metalled or unmetalled or partly the one and partly the other 
but generally passable for li ht motor traffic are the following — 

( I ) Tehran-Semnan-Da nghan-Shah Rud-Nishapur-'Meshed = 
58 m 

( ) Tehran-Firuzkuh-Aliabad-Meshed 1 Sar and Ahabad- 
Sari-Bandar Jaz-Astarabad 

(3) Meshed Kuchan Ashgabad (Trans Caspian railway) = 
160 m 

(4} Tehran~Qum~Nazar~Dalijan“Isfahan= 287 fa 

(5) Isfahan~Yezd 1 !Lhast~Shiraz= 90 m 

(6) Isfahan-Nain-'\e2d-Kerman = 400 m 

(7) Isfahan-Sultanabad-Gulpaigan-“Hamadan=267 tcl 

(8) Kazvm"- 7 mjan-Mianeh-Tabriz= 70 m 

(9) Meshed-Turbet 1 Haidan-Birjand-Duzdab (Indian rail 
head) == 600 m 

(10) Bushire“Borasjun-Kazerun-Shiraz = i8o m 

( 1 1 ) Bushire-Bandar Dilam-Hmdiyan-Khalaf abad-Ah w a z = 
550 m (The Khalafabad and Hindi>an rivers are crossed by pon 
loon bridges erected by the A P 0 Co ) 

(12) Hamadan-Malayer-Khurramabad— 190 m 

(13) Mohammerah-Ahwaz (90 m )-“Dizful (190 m) 

( 14) Mohammerah-Abadan = 10 m 

Hallways — In 189 the only railway in operation was a 
metre gauge line connecting the capital with the shrine of Shah 
Abdul Azim 5 miles away used solely for conveying pilgrims to 
the mosque Since then there has been a measure of concrete 
progress Firstly a hne 85 miles in length has been built from 
Tabriz to the Perso Russian frontier making connection at Julfa 
With the Russian Caucasus system From Sofian station on this 
line a branch miles in length takes off to the shores of Lake 
Urmia at Shanfkhaneh These two sections were built by a Rus 
Sian company opened to traffic in 1916 and transferred to the 
Persian Government in 1921 Secondly a short length of 7^ miles 
of narrow gauge line has been brought into operation between 
Resht and Pir 1 Bazar on the Enzeli lagoon whence goods are 
taken by water to Pahlavi Port on the Caspian In addition to the 
foregoing 104 miles of rail were laid by the Government of India 
during the World War from their railhead at Mirjawa to Duzdab 
This IS at present a part of the North western Railway system of 
India but its future at all events as regards the portion in Persian 
territory is uncertain Another stretch of about 35 miles of 
narrow gauge line was built by the Anglo Persian Oil Company 
m 19 3 from Dir i Kazineh on the Karun to the oilfields at 
Musjid 1 Sulaiman but as it is privately owned and is employed 
only for transport to and from the oil fields it hardly comes within 
the category of national railway development The history of the 
railway problem in Persia during the past quarter of a century 
does not however begin and end with the execution of the 
above modest projects A considerable amount of negotiation 
and survey work has at any rate taken place with an eye to 
more ambitious schemes Thus m 1911 a British company The 
Persian Railways Syndicate was formed for the purpose of 
constructing railways in Southern Persia the first of which was 
to be a line from Mohammerah on the Shatt el Arab to connect 
with a line to be built under Russian auspices from Khurruma 
bad to Tehran via Hamadan and Kazvm with an extension from 
Kazvm to Resht which would have given through communication 
betwreen the Caspian and the Persian Gulf and from Tehran to 
the north and south This project was the outcome of negotia 
tions earned on early in 1911 between the British group and the 
Persian Government during the regency of Nasir ul Mulk the 
Russian representative being brought into the discussion later 
m respect of that portion of the line between Burujird and 
TAran lying withm the Russian sphere of influence 
^ As the result a comptehensive scheme of railway construction 
was evolved covenng the mam transport routes throughout Persia 
rt hmig agreed (i) that the railways withm the Russian sphere 


should be built with Russian capital and ( ) that the first railway 
to be undertaken hould be hat from the Persian Gulf to the 
Caspian with a branch from Razvin to Tehran because of its 
<yreater importance in Persian e>es and the greater prospects of 
remunerative working which it offered These arrangements were 
upset bv the fall of M Shuster the Treasurer General of the 
Persian Government (see later History) and then by the World 
War In 19 o the Persian Government intimated to the Syndicate 
that they had now come to the decision that the most needed line 
for construction at the moment was one from Khamkin to Te 
hran connecting with the Iraq line from Khamkin to Baghdad 
and so providmo* speedier communication between Tehran and 
the Mediterranean especially in the event of the contemplated 
Baghdad to Haifa railway taking shape Such a line they con 
sidered would also be of great service to Shiah pilgrims travelling 
to Kerbela They asked the Syndicate to undertake the survey 
of this line on the same terms as in the case of the previous 
survey The invitation was accepted by the Syndicate and the 
survey duly carried out it is the more disappointing therefore 
to have to record that the services thus rendered by the British 
syndicate and their constantly expressed readiness to exercise 
their options for the execution of the projects contemplated have 
borne no fruit and that even their claims for survey work done 
remain unsettled (19 8) Meanwhile a concession for the con 
struction of the southern line above referred to but with its 
terminus on the Khor Musa instead of at Mohammerah as pre 
viously contemplated has been given to a German American 
syndicate Preparations for construction work are understood to 
be m tram and the prospective terminus has been officially styled 
Bandar Shahpur It is clear that the realisation of this project 
traversing as it will the mountainous region of Luristan will be 
no mean engineering achievement and its execution must occupy 
several years but Persia is much to be congratulated on having an 
important trunk railway at last m sight which when completed will 
materially promote the development of her rich natuial resources 

Posts — ^The past history of postal services in Persia has been 
one of considerable interest Down to 1874 there were no regular 
post offices in the interior of Persia nor indeed any at all except 
those maintained by the Government of India m the Persian 
ports of the Persian Gulf Previous to that time arran ements 
for the carriage of letters had been farmed out the head farmer 
being known as the Chaparchi hash and letters and small parcels 
being conveyed by him and his agents at high and arbitrary rates 
and without any responsibility But as one of the results of 
Nasir ud Din Shahs visit to Europe in 1873 officials of the 
Austrian postal service were engaged (1874) and in the course 
of the 3 years following postage stamps were brought into use 
(1875) and some modest experimental services inaugurated be 
tween the capital and outlying distncts The general organisation 
gradually improved and m 1877 with the support of the Govern 
ment of India Persia was admitted to membership of the Inter 
national Postal Union 

In the meantime in 1864 on the urgent representations of its 
local agents the Government of India had decided in the in 
terests of the British communities concerned to establish a postal 
service of its own between Bombay and the ports on both shores 
of the Persian Gulf and m Turkish Arabia mails being conveyed 
under contract by the British India Steam Navigation Co whose 
vessels plied regularly to the Persian Gulf ports and Basrah 
Under these arrangements post offices of the Indian inland system 
were successively installed m the Bnhsh consular agencies at 
Bushire Lmgeh Bandar Abbas and Jask British Indian stamps 
being used for franking the letters On the entry of Persia into 
the International Postal Union the existence of tnese post offices 
assumed a somewhat anomalous aspect and became a fruitful 
source of friction with the local Persian autho-nties At the same 
time their safe and efficient amenities had been a great boon to the 
Bntish and Indian communities in the Persian Gulf and they 
were naturally loth to be deprived of the time honoured privilege 
However in 1920 as the result of friendly negotiations between 
the Indian and the Persian postal authorities on^behalf of thek 
Governments the British Indian offices were withdrawn * 
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Since the en^agtmtnJ- of he \\o \iistrians abo\e ment ontd 
Persian po ai €r\ict ha\e been admmi tered under the upe * 
ibion ot European expert and a is ed b> the gradual improxe . 
ment of road coirmuiiicatioi s nd an increa public demand | 
for facili leb ha\e made sub antial pro res Thu a ’weeklx i 
nail cr\ te is in opera ion (19 8) between Tehran and Pahlavi | 
and between Tehran and the rail head oi the Iraq sy tern at | 
KhaniLm connect rg with the weeLh tran desert service be ween ! 
Ba hdad and Beirut \ii air mail ervice has also been inaumi j 
rated the German Ju’^Ler ComDan} having taken a con rac 
tor a subsidised weekh ir il service between Tehran and Pah 
!a\i Tehran and Bu ^ ire and Tehran and Kuraitu (on the Iraq 
1 rentier ) but his strv ce is still in its infanc> The Tehran 
Pahiavi ectior of the above service links up with a Pahiavi 
Baku section opera ed bv Russians and Per lans but included 
It IS underatood in the contract with Junkers From Baku the 
Ru Sian air line communicate with Moscow 

Telegraphs — L>ing as she does across the most direct course 
from Europe to India Persia finds herself exceptionally well 
equipped m this respect and the history of the countrv in the 
sphere of tele raph} is one of no little interest In addition to a 
ne work of some thousands of miles of local lines belongm to 
the Persian Government worked by Persian tele raphists m the 
Persian character for internal traffic two important trunk lines 
traverse the country owmed by the Indo European Telegraph 
Company and the Indo European Telegraph Department of the 
Government of India and worked by Bntish personnel in the 
Roman character 

The first length of line to be constructed in Persia was a do 
mestic one from Tehran 160 miles m the direction of Tabriz 
This was commenced in i8:)9 finished in 1862 but m the 
year following it was extended to the Russian frontier at Julfa 
where junction was effected with the Russian system In the 
same year a Convention was concluded between the Bntish and 
Persian Governments for the construction of a land ime through 
Persia with the object of linking up the Indian and the European 
systems the project being earned out by Bntish en ineers at the 
cost of the British Gov ernment The alignment chosen was from 
Bao'hdad the last station on the Turkish system to Ivermanshah 
Famadan Tehran Isfahan Shiraz and Bushire on the Persian 
Gulf from whence there was a cable to India But experience 
showed that this hne was so liable to interruption that it was 
unsafe to rely on it for international work and an alternative 
route was accordingly provided by an extension of the Turkish 
land line from Bi hdad to Fao at the mouth of the Shatt el 
Arab and the laying of a short length of cable onwards to Bu 
shire Communication with India was effected for the first time 
in January 1865 completion of this project but the service 
still failed to give complete satisfaction owing to the frequent 
delays which occurred m the passage of messages between India 
and Europe The complaints which arose led m 1866 to the 
formation of committee of the Bntish Parhament which con 
sidered various proposals put before it for the improvement of 
the service with the result that the firm of Siemens and Company 
of London and Berlin offered to construct a double line from 
London to Tehran provided that they enjoyed the effective sup- 
port of H M s Government This bein^^ duly accorded the Com 
pany was able to obtain the necessary concessions from Get 
many Russia and Persia for the passage of the line through 
their territories and an English organisation the Indo European 
Telegraph Company was formed to work the section London 
Tehran while the section Tehran Karachi via Bushxre was 
undertaken by the Indo European Telegraph Department of the 
Government of India Through communication by this route 
was established on January 31 1870 and worked satisfactorily 
Towards the end of the century the largely increased volume of 
traffic pointed to the need for a supplementary line between Te 
hran and Karachi and accordingly m 1901 a further Convention 
was concluded with Persia which provided for the construction of 
a 3 wire line from Tehran via Yezd and Kerman to the Indo 
Persian frontier at Hurmak there to meet an extension con 
&OTCte<f by the Indo Europesy^ Telegraph Department from 
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Que ta This line which was de imaied the Central Persian 
Line wa openea for traffic m 190 By the terms of the cur 
rent Convention which continues until January 194^ me 
Pe Sian Government are entitled to the u e of one of the three 
wires lor me sao-es be ween stations m Per la while the re 
mamm^j wires remain available for international traffic Revenue 
denved from messages originating or terminating m Persia is 
shared between Per la and ^he British or anisations while for in 
temational mes ages ir transit a fixed royalty is paid to the 
Persian Government It we except the occasional local depreda 
tion of irrespon ible tribal riflemen on migration to whom the 
insula ors form an irre 1 tible at raction the telegraph lines and 
operating tatf are treated with universal respect and goodwill 
bv the inhabitant while as a service the per onnel have earned a 
deservedl> high reputation as well as the gratitude of numberless 
travellers who have enjoved their hospitality and co operation 
when m difficulty \t the present time this modest system of 
700 to 800 miles IS probably as efficiently run as any line m 
the world 

Until 1909 the domestic lines of the Persian Government were 
ordinarily farmed out to individuals under contract but since that 
date they have been operated directl> by the Mmistry of Posts 
and Telegraphs lor the Government There were m 19 28 about 
150 oftices m the country with a total length of nearly 10000 
miles Persia became a member of the International Telegraph 
Lmon as far back as i860 

Wireless — In the spring of 192^ a high power wireless plant 
purchabed b} the Ministry of War from the Soviet was erected 
outside Tehran This developed into The Pahiavi Radiotele 
graph Station notified by the Persian Telegraph Administration 
in December 19 7 to the International Telegraph Bureau at Berne 
as bavin been installed and opened for international telegraphic 
correspondence It is understood to work on the continuous wave 
system with a wave length of 4 000 metres 

Telephones — ^A Persian limited company has held a monopoly 
from the Central Government for some 25 years past for the 
establishment of telephone systems m the lownb of Persia except 
those of the Gilan province wherein telephones h ve been installed 
by a local firm Tehran which boasts of some i 500 subsenbers 
and the other principal towns are now equipped and the service 
generally is being improved In addition to these urban services 
communication has also been established in some localities be 
tween one town and another but 100 miles is about the limit of 
distance m these cases 

The British telegraph lines are of course fitted with telephone 
attachments for use between control stations 

Cttxremcy and Weights and Measures — The coinage of the 
country is a silver one and it fluctuates in value according to the 
I market pnee of silver 

The monetary umt is called a Kran with its decimal varia 
tions of higher and lower value viz the Toman ( = 10 krans) 
and the Shahi (=s-^kran) The superscription in Persian is 

Yek Hazar dinar ( = i 000 dinars) a conservative employment 
of the ancient title appearing on the com when first established 
in the country 

The subsidiary coins to the kran are the i shahi and 2 shahi 
pieces One shahi— 05 of a kran (5 cents) two shahis*« 10 of a 
kran (10 cents) there being o shahis to one kran These are 
represented by a good type of nickel coin struck in Birmingham 

Two kran Do Hazar dinar and 5 kran Panj Hazar dmar 
silver coins are also m circulation the 2 kran piece being more 
umversally in demand 

The kran weighs one miscal or 71 04 grams and is of 900 fine 
ness and taking silver at its present (1928) price of and 

allowing for all charges of minting etc it would bring the present 
day mtrmsic value of the kran m sterhng to 4 8d 

In recent years the currency has been greatly improved a good 
deal of it being struck in Russia and m England while through 
the good offices of the Impenal Bank of Persia in assisting the 
Government the currency has been cleansed by persistent with 
drawals from circulation of the short weight short value and 
badly minted corns struck at the Tehtan mmt 



[FINANCE 


PERSIA 


560 

For all practical purpobes there are no gold coins m circulation 
ihough a few gold coins are specially minted each year 
Note Issue — Supplementary to the silver coinage a cumber 
ome medium of currency owing to its weight is the note issue 
of the Imperial Bank of Persia These circulate throughout all 
the large cities of the country in denominations of i 5 10 20 
50 and 100 tomans 

Weights and Measures are not uniform throughout the coimtry 
The Tabriz maund is the unit more universally in use and is equal 
to approximate!} 6 lb 9 oz or 29/O kilogrammes For weigh 
mg heavy solids the Elhaivar (donkey load) is generally com 
merciaUy used equivalent to about 650 lb 
There are various new weights and measures under an act passed 
by Parliament on May 19 6 based on the decimal sys 
tern to be brought into force within three years of its passing 
the Government to create the machinery necessary for its enforce 
ment four months previously by giving notice in e\ery distnct of 
the impending change 

Finance — Of recent years the Persian Go\ eminent has de 
voted much attention to the reform of the methods of collection 
of its revenues and to the presentation of annual financial state 
ments on the lines adopted by all European States Considerable 
progress has been made m both directions and even more would 
ha\ e been achieved but for frequent changes in the administration 
of the Ministry of Finance Doctor A C Milispaugh a U S citi 
zen nominated m 19 at the request of the Persian Government 
by the U S Government as administrator general of Persian fi 
nances was the third westerner to hold that of&ce On the expiry 
of his contract in 1927 has place was taken by a German citizen 
who was simultaneously appointed as treasurer general 
The receipts from all sources for the year ending March i 
19 7 were officially estimated as follows — 



Milhons of krans 

Direct and indirect taxes 

126 

Customs 

92 

Royalties i 

70 

Crown domains and road taxes 

49 

Post and telegraphs 

20 


357 


Expenditure for the same period was estimated at 243 imlhon 
krans made up as follows — 



Mfihons of krans 

Army and police 

ICO 

Civil list 

80 

Public works 

18 

Post and telegraphs 

18 

Education 

II 

Interest on public debt 

7 

Municipal grants 

6 

Parhamentary expenses and salaries 

3 


243 


Receipts thus show a surplus over expenditure of 113 milhon 
krans apart from a sum of about £i 000 000 p a the proceeds of 
a speaal surtax on imported tea and sugar the proceeds of which 
are earmarked for railway construction 
It will be seen from the foregoing that land taxes and customs 
are the most important sources of revenue closely followed by 
the royalties on oil paid by the Anglo Persian Oil Co Ltd (x6% 
on net profits) the total thus paid for the year 1926-19 7 being 
nearly £x 400 000 

The re survey of taxable areas has been attempted but in the 
absence of an accurate cadastral survey and of skilled offiaals 
httle progress has been made it is moreover open to question 
whether the results likely to be obtained would justify the heavy 
#spenditure involved and the mentally unsettling effect of the 
jqber^tions upon the peasant population and on landowners 
The collection of land revenue has been systematized and is 
effected by agents of the central Government ported, through 
put th|e country^ with Mtjgfaetory results / 


The Customs Department is efficiently administered by Bel 
gians who ha\e been in charge of this department since 1902 but 
the proportion of Persians appointed to responsible posts is being 
steadily increased 

The national debt of Persia cannot be precisely sta ed as 
\anous claims an mg out of the War are unsettled but it is esti 
mated at between 3 and 4 million pounds or not much more than 
7s 6d per head of the population and is being steadily reduced 
the Persian Government has at all times scrupulously fulfilled its 
admitted obligations and its financial status since the War has 
been correspondingly satisfactory The action of the Government 
of the U S S R m officially cancelling the Persian debt to Russia 
amounting to ^ ^ million gold roubles and the large sums ex 
pended m Persia bv the belligerents including the British Gov 
einment during the World War greatly contributed to the sound 
financial position m which Persia finds herself to day 

Banking — ^No banking s>stem existed in Persia till 1899 when 
Baron Julius de Reuter obtained a concession for a State bank 

The concession pnmanly conveyed to the bank a monopoly of 
the issue of notes and mining ri hts and contained also other 
pnvileges such as exemption from taxation stamp duties etc but 
subject to payment by the Bank of a royalty of 6% on its net 
profits In the same year the Imperial Bank of Persia was formed 
in London under a British ro>ai charter with an authorised capi 
tal of £4 000 000 m £10 shares of which £i 000 000 was issued 
at £12 per share and fully paid up Despite the conditions under 
which It has had to conduct its business and its varying fortunes 
it has continued to progress and is the repository for the Govern 
ment s funds It has 24 branches m Persia with its chief office 
at Tehran 

Other banks established m the country include branches of the 
New Onentai Banking Corporation at Bushire Isfahan Tehran 
and Tabriz which were latterly (1890) absorbed by The Impenal 
Bank of Persia the Banque de Prets de Perse a Russian institu 
tion which disappeared with the Russian tsarist regime and 
although its assets (and liabihties) were handed over to the Per 
Sian Government by the Soviet as a free gift it has never func 
tioned under its new owners who restyled it the Bank 1 Iran 
(Bank of Persia) and has confined itself to the collection of out 
standing loans 

The Bank t Pahlavt formed as a convenience for Persian army 
officers was established m 1925 but its activities are now con 
fined to minor matters connected with mihiary movement and 
transport of mails etc 

A National Bank is also m process of formation constituted by 
an act of the Majhs in May 1927 It is to be an entirely Persian 
national institution and the direction of its affairs is to be con 
trolled by officials selected by mimsters of State A German citi 
zen was appointed in 1928 as director 

A Soviet owned bank Ruspers is also estabhshed m Northern 
Persian towns its activities being restricted to financing Russo 
Persian trade The Impenal Ottoman Bank has also some agen 
cies in the country 

The mam function of the Impenal Bank of Persia is to finance 
the requirements of the Persian Government and the trade of the 
country both local and foreign In this latter sphere extreme can 
tion IS necessary m view of the special circumstances of the 
country Insistence upon European standards and principles of 
banking has done much to improve conditions yet there is still 
a great deal of room for improvement For example up to quite 
recently there has been no proper safeguard for bills of exchange 
and no machmery exists by which an irregular bill of exchange can 
be noted or protested but an improvement in this respect is fore 
! shadowed by discussions m Parliament of a commercial code 
j the compilation of which has been entrusted to Continental jurists 

Commetce — Persia was formerly a much more generally self 
supporting country than at present and produced almost aB sW 
needed leaving a surplus of certain of her products for expert ^ 
Since the introduction of cheap machine made articles mpi/ of 
the home industries of Persia have languished and to day 
; IS dependent largely on external sources for the^supply of ffiaiy 
^ of her manufactured necessities a g cotton gobds f 
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nif il goods macliiiierv e c Among food comiroaitie*^ largch 
irapor ed are tea and u<^ar The principal export of Per la are I 
ratnnl product iimera ols raw materials (cotton silk wool) 
frm s opium rice slnuh and hide gums and tob cco \iriost 
the orh manufactured product exported by Pe sia is carpet 
The p napal centres of active trade are Tabnz Tehran Kerman 
shah Resht ^iraz Kernian Me bed and Duzdab the chief ports i 
are Pahk\i (Enzeii) Bushire Mohammerah 4 badan and Bandar ^ 
Ibbas 

The \Jue (in thou andb of krans') ot Pei las toreign trade 
mcludirg oil hipments and bullion and specie for the fiscal ^ears 
ending March o for which complete customs statistics are a\ail 

able lb a lollow — 


It ear 

Imports 

E port 

lotal 

X911-1 

^70 20S 

4 0 83 

990 99 o 

191 

567 5(6 

4^6 0 

I 00^ 909 

191^-14 

647 i6s 

45o S 0 

I 103 005 

1914 15 

490 323 

96 05S 

S90 3S0 

1915-X6 

464 lO^ 

0 13s 

S41 43 

1916-17 

h 94 7/1 

433 89s 

928 666 

iQi -18 

468 06 

338 /14 

S06 780 

1918-19 

4 6 287 

270 869 

747 156 

1919- Q 

9 793 

36781/ 

997 610 

19 0-21 

482 35 , 

371 199 

853 3S1 

ig 1-23 

600 1 

502 045 

X III 820 

1922-23 

fig 20 1 

733 983 

I 353 184 

1923-24 

681 322 1 

/68 39 

I 449 714 

19 4“2^ 

7 x 44 o ' 

I I 000 163 

I 771 608 

19 0*^26 

881 0 ^ 1 

I 0^9 390 

I 940 415 

19 6-2/ 

(approx ) 

CS 000 

I 104 000 

r 890 800 


Excluding bullion and specie and oil shipments the total trade 
of Persia amounted to 105^408 in 191^-14 (the >ear immedi 
ately preceding the Mar) and i o4o 9^9 in 19 ^-26 
It would be erroneous to regard this as nece sarily indicatmc^ an 
increase m the volume of Persia s general trade when the mse m 
prices IS taken into consideration 
Table showing the Balance of Trade for the >ears 19 5-26 and 
19 6- 7 (m thousands of krans) — 



19 5-26 

1926-2 f 

Imports — 

Slerchandise 

Bullion and specie 

S34 870 

46 152 

7/9 240 
7360 

Total 

881 02^ 

786 800 

Exports — 

Merchandise 

Buihon. and specie 

A P 0 C shipments 

505 983 

8 719 

j44 688 

441 386 

8 64 

654 3 SO 

Total 

I 059 390 

X 104 000 

Total Irade (afi categories) 

1940415 

I 890 800 

Excess of Exports over Imports 
(all categories) 

178 36s 

317 200 

Excess of Imports over Exp Ms 
(excluding bullion and specie 
and A F 0 C ) i 

28 890 

337 8 S 4 


Thus if buihon and specie and 01^ products are excluded there is 
an adverse balance of trade This adverse merchandise balance 
amounted in 


1919-30 to 44SJ 403 krans (thousands) 

313 S 44 

1923 - 34 298327 

1924- 35 3^083 

showing m general a gradual downward tendency until 1925-26 
when an upward tendency set in It is farobable however that 
Persian €:^orts are under valued as compared With imports and 
that tins adverst balance is largely fictitious 
Tables showing the prmdpa! 4 Htcks 0/ Impart md Esepart — 


Imports 

Percentage of total 

Origin in order of 
importance 

19 0- / 

19 3- 6 

Cotton ti sues 

I 

9 *> 

GBr Br Ind Rus 

Su ai 

7 

lb 

Rus Belg 

Tea 

8 S 

4 

Br Ind 

Cereals and flou 

I 0 

4 4 

Fus Br Ind 

Mineral oils 

4 0 

2 8 

Rus 

Cotton \arn 

I 


GBr Br Ind Japan 

Rice 


0 

Br Ind 

Carriaf^es motors 




and accessories 


I S 

L S \ G Br 

Machine tools 




iron manuf 


b 

G Br Rus Germ 

oollen tis ues 

0 

I f 

C Br France 

Exports 




Mineral oils 

59 

bi 4 

G Br Br Ind Egypt 

Carpets (woollen) 

II I I 

II I 

ESA Turke> G Br 

Opium 

^ / 1 

6 6 

Sin ap Rus Jap China 

Fresh anl dried 




fruits 

9 

/ 3 

Ru Br Ind 

Raw cotton 

b I 

b 9 

Rus Br Ind 

Rice 

I 9 

4 I 

Rus 

Wool 

2 I 

I 

Rus Br Ind 

Hides and skins 

I ; 

3 

Rus G Bi 

Gum tragacanth 

I 3 


C Lr Iraq Rus 

Cotton tissues 


6 

Rus ^ftyh 

Tobacco 


4 

Egypt 


Two of the items of export call for special comment Regard 
mg mineral oils although Persia possesses enormous oil resources 
— this product forming from 50-60% of her annual exports — the 
country nevertheless until recently supplied its needs almost 

entirely from Russia as the diffi 
culties and cost of transport from 
S W Persia of this commodity 
made it impossible to supply the 
markets of Central and N Persia 
from Abadan Energetic steps 
axe now being taken by the 
Anglo Persian Oil Co wnth the 
benevolent assistance of the Per 
Sian Government to place its 
products on the market m N 
and Central Persia in competi 
tion with those of Russia 

OF CRUDE PETROLEUM IN PERSIA blCXt to Oil piOdUCtlOIi the 

F g e fo 1927 are p I mJ y manufacturing of Carpets forms 
the most important of Persian industries the export of this com 
modity constituting about 11% of the total export trade The 
value of carpets exported amounted in 19 4- 5 to loi 881 000 
krans 10 5- 6 to 117 581 000 krans and 1926-27 to 12 563 000 
krans Despite the apparent increase m the trade during the past 
three years there are indications that this special industry of 
Persia is meeting mth increasing competition from the Indian 
Chinese Armenian and Greek productions of a similar nature 
The looms set up m Greece m particular by Greek and Armenian 
weavers expelled from Turkey after the Gieat War are already 
making their influence felt 

Table showing Percentage of Total Trade (including bullion and 
specie and oil shipments) of Persia with the principal countries — 



Percentages 


1926-27 


Great Britain 

" " 

32 

12 

India 

18 

9 

Russia 

18 

60 

Egypt 

1 


Unitm States 

5 

I 

France 

4 


Iraq 

3 

(Included in 
Turkey) 

Germany 

% 

3 

Italy 

2 

r 

Turkey 

% \ 

3 

All other countries 

i \ 

% 


G LLONS 
35 00000 
3000 00 
500000 
000000 
5000000 
000 000 
000000 


Graph showing the production 
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Thus in the year before the World War the trade of Russia 
reached 60^/ of the total trade as a ainst for the British 
Empire To day the po ition is re\ersed being British Empire 
5 /% and Russia 189^ ni 19 5- 6 and 60% and respectively 
m 1926- 7 

Table showing the Principal Lines of Traae into and out of 
Persia in 1925- 6 — 


Direction 

Centre 

Percentage of 

Total trade 

F xcluding 
oil piodu ts 

W 

Rermanshah 


19 

K W 

Tabriz (and Julfa) 

7 4 

10 7 

N 

Pahlavi (Enzeli) 

9 7 

14 0 

NE 

Meshed 

0 

2 8 

SE 

Duzdab (Indian railhead) 

4^ 

6 / 

S 

Bandar Abbas 

2 8 

4 I 

s w 

Bushire 

9 8 

14 I 

S Y 

Mohamnierah 

3 4 

5 

S Y 

Abadan 

0 



Diagram showing the principal lines of trade into and out of 
Persia — with amount of imports exports and total trade 



The total Tonnage of Trade in 1925-26 at all the ports of 
Persia amounted to 4 241 000 tons of which 299 000 tons repre 
sent imports and 3 942 000 tons exports This trade was dis 
tributed as follows — 



Imports 

Exports 

Total 

Caspian Sea 

Pahlavi 

Meshed 1 Sar 

Astara 

Bandar Jaz 

Other ports 

Total Caspian Sea 

(tons) 

79 000 

10 000 

7 000 

Q 000 

8 000 

(tons) 

55 000 

9 000 

9 000 

7 000 

28 000 

(tons) 

134 000 
ig 000 

16 000 

16 000 

36 000 

113 000 

108 000 

221 000 

Persian Gulf 

Abadan 

Mohammerah 

Bushire 

Bandar Abbas 

Lmgeh 

Other ports 

Total Persian Gulf 

64 000 

44 000 
44000 
X4000 

10 000 

10 000 

3 770000 

22 000 

8 000 

5 000 

5 000 i 
24 000 { 

3 834 000 
66000 

52 000 

19 000 

15 000 
34000 

186,000 

3 834 000 

4 020000 

^ Total all ports of Persia 

299 000 

3 942 000 

4 241 000 


Excluding Abadan (the trade of which consisted almost wholly 
of oil shipments) the total trade by way of the Gulf ports was 
ib6 000 tons as compared with 21 000 tons through the ports 
of the Ca pian sea The Caspian bea trade was entirely Russian 
of the Persian Gulf trade ^0% was British the bulk of the 
remainder being Pe sian German and Japanese 
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ARCHAEOLOGY 

The fact that the archaeology of the Iranian plateau is scarcely 
known before an advanced period in the Iron Age is due mainly 
to insufficient exploration and an absence of excavation In Elam 
geographically a part of Mesopotamia but pohtically attached to 
j Persia in modern times as m the 6th century bc civilization 
I began as early as m Babylonia and the two countries were using 
I related types of painted pottery before 3000 bc Some of this 
^ Elamite pottery which has been found at Susa has counterparts 
in a district of Turkestan contiguous to the north east frontier of 
modern Persia and m Sistan on the borders of Persia Baluchistan 
and Afghanistan hence the progress of exploration may be ex 
pected to reveal traces of this very ancient culture at many places 
m the intervening^ plateau if not in the Caspian depression 
: Of life on the plateau m the third and second millennia B c 
I practically nothing can be stated but it may be inferred that 
! dissimilar physical features prevented such a development as 
I took place in Elam which followed in the wake of Mesopotamia 
i Perhaps the older portions of the Avesta which may have been 
composed in Northern Persia early in the first millennium describe 
the conditions prevalent throughout Iran during the early Iron 
Age these reveal an insecurity resulting from an absence of 
large communities which left the small settled population to the 
mercy of nomads and rival chieftains Significant material re 
mams could not be expected from such a society especially 
since unbaked brick and small timber would normally be used for 
building A pair of fire altars of the Zoroastrian cult cut from the 
rock near Persepoiis perhaps antedate the Achaeraenian perrod 
for their mouldings offer no known parallel the only other mono 
ments of early type, rock cut tombs and reheJ^s m the 
mountains which sepaiate the plateau from MesopotamiaP might 
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conttnabi} be due to a local school of the \chaemennn age and > 
m ari\ case ciniiot be more than a centuries older On the , 
routLh trom Mesopo amia to^^vards the Caspian and Turkestan 1 
airtad\ tra\ersed b> cara\ans and occasionally b> Ass>iian ^ 
armitb the local chiefs 'were compelled to construct forts on 
pa tern supplied fron \me\eh but of neither of these nor ot the j 
market town aion®^ the roads ha\e traces >et been found Forti 
bed hill top such as are frequently seen m Persia must go back m 
iran^ ca e to remote antiqmt\ the^ were used in the Bronze A e 
b> the mt alithic people of the Caspian basm but on the 
plateau the one familiar example is the fortress at Pasargadae 
known as the Tahlit t Suhman or Throne of Solomon which has 
been attributed to Cyrus but must ha\e been built later in the 
\chaem md d\na ty or during the Hellenistic \ge because the 
reguiarit> of the masonry indicates Greek influence of about the 
iourth century 

It IS questionable whether there survives so much as a de 
scriplion of an> work of the short lived Median empire which 
grew up m the A.ssvnan sphere of influence m North Persia 
but the monuments of its Achaememd successors are very numer 
ous and represent practically e\ery reign 
buildings at Pasargadae bear the inscriptions of a King Cyrus 
a mo t certainly to be identified with Cyrus the Great founder 
of the Persian empire not with the ambitious pnnee in whose re 
bellion Xenophon took part An oblong hall supported by pillars 
forms the mam feature of each building while small rooms or 
towers projected at the corners and were connected by pillared 
porches The wails themsehes were of mud brick although stone 
was used for the foundations for the pillars for the door ways and j 
for tall blocks at the comer of each room which are notched : 
at the top to contain the beams of the wooden ceiling No evidence 
exists for the presence of an upper storey m any Achaememan 
buiidmc^ indeed the exceptional slimness of the columns would 
render it impracticable the roofs must have been fiat being 
formed no doubt of a thick bed of compressed earth m accord 
ance with the local conditions The king must have required tar 
more accommodation for his large retinue of servants and clerks 
his harem and his guards and these were doubtless housed in 
buildings entirely composed of mud brick and therefore easily de 
stroyed through the action of the weather leaving only the 
stone portions of these two palaces intended respectively for 
private business and for public audiences 

In shape the rums bear a certain relation to the btt hilam or 
pillared house of Syria and Asia Minor sometimes adopted by the 
Assyrians but the t>pe may possibly have been indigenous to 
the wooded hills of Anshan the ongmai principality of Cyrus 
One of his palaces at Pasargadae was lined with a dado of carved 
slabs the few scraps of which appear to represent foreigners 
bringing tribute to the king both dado and subject are almost in 
variable features of the Assyrian palace One side of a doorway 
IS occupied with a relief of a winged genius whose head bears 
a crown imitated from that of Egyptian deities here again the 
composition and details have a clear similarity to Assyrian work 
while the dress is identical with that worn by the last Elamite 
king on the Assyrian reliefs of the late seventh century and by 
figures m the rock carvings of the Zagros mountains The m 
scription cut above the figure I Cyrus the king the Achae 
memd misled former scholars mto the belief that the sculpture 
was a portrait but the formula recurs in various parts of both 
rums and like the similar inscriptions in Mesopotamia refers 
merely to the author of the buildings 

The tomb of Cyrus also at Pasargadae was doubtless con 
structed during bis lifetime In a small court surrounded by 
pillared cloisters stands a stepped platform surmounted by a 
little gabled building that resembles Lycian tombs m western 
Asia Minor which in their details display Greek influence It 
IS therefore not surprising that the base with horizontal 
flutmgs of one of the columns of the cloister resembled to a 
certain extent a type used at Ephesus m the temple begun with 
the help of Croesus but probably completed during the reign of 
Cyrus Trofessoy Herzfeld who mmirmses the Greek influence m 
Persia has recently claimed that the only foreign dements m 


the tomb come from eastern \sia Minor or from the north 
but it IS impossible to denj that the Persian work offers fewer 
analogies to the scantil> known architecture of those regions than 
to the architecture of western As a Minor the phere of Greek 
influence This remark applies also to the so called fire temples 
of Pasargadae and NaLht i Rustam (near Persepolis) tall rectan 
gular buildings of yellow lime tone supplied with a doorwav 
and two tiers of blind windows in black limestone the interior 
contains a small chamber pre umabiy for sepulchral purposes 
mce neither light nor air could be admitted except through the 
door which was carefullv constructed so that when closed it 
hermetican> sealed the chamber The two colour scheme re 
producing the effect of brick and wood characterises the build 
mgs of C>rus so that these tombs ma> be assigned to Camb>ses 
or other members of the familv of Cyrus 

Danus commemorated his storm> accession by a great in 
scnption and relief carved perhaps m 316 upon the cliff at 
Behistun (Bisitun) near the scene of one of his vie ones He is 
shown attended by two nobles at hi back planting his foot upon 
the prostrate bod> of the Magian behind whom comes a line of 
mne other rebels stand ng m chains the last a Scythian wearing 
a tall pointed hat was carved later than the others obliterating 
part of the inscription The symbol of the god Ahuramazda 
which floats in the air above the prisoners is carved after the 
manner of the Assynan Asshur and many of the other details as 
well as the plan of the whole rebel are purely Assyrian But the 
figures project further from the background so that the forms 
require more rounding than was necessary m Mesopotamia while 
the region of the e>es and the folds of the drapery are rendered 
in a more naturalistic style than had ever been seen in these 
countries The nearest parallel to the drapery over the legs of 
Darius and hxs nobles occurs m a column base from the temple 
at Ephesus and the evident attempt to vary the facial types of 
the personages may likewise be due to Greek influence 

Later in his reign Darms began the construction of a new capi 
tal at Persepolis lower down the valley of the river which flows 
past Pasargadae A low spur of rock that projects mto the valley 
from the bounding range of hills was levelled mto three terraces 
and strongly fortified The buildings which arose upon the plat 
form were composed like the palaces of Cyrus of unbaked 
brick reinforced with stone but differ from them in many par 
ticulars Thus the two colour scheme is abandoned the pillared 
rooms are square instead of oblong and much larger than those 
at Pasargadae (the Hall of the Hundred Columns actually meas 
ures two hundred and twenty ffve feet in each direction) small 
rooms are interpolated round the mam hall in the palace for 
pnvate audiences walls bad no dado of carved slabs but were 
broken by stone windows and by niches of the same size and shape 
which served as cupboards or tables doorways bear the feather 
crowned cornice characteristic of Egyptian work instead of a 
simple flat faced dnpstone the columns have their shafts in 
variably fluted instead of smooth their bases and caps have 
elaborate floral ornaments and they terminate in a heavy mem 
her topped by the fronts of two kneeling bulls set back to back 
— a, motive that occurs in older bronzes from Armenia as a 
pedestal for ffgures of deities while complete winged bulls seem 
to have been used m Assyria for the bases of columns The palaces 
bad ceihngs of cedarwood carried on thick baulks that rested on 
the backs of the bulls the ends of the beams penetrated to the 
extenor of the building and on the cornice above these ran a 
frieze of lions 

Sculpture withm the palaces was otherwise confined to the door 
jambs on which the king is seen enthroned walking or stand 
mg with his attendants or unconcernedly stabbing a rampant 
monster in the traditional pose of Mesopotamian art Greek in 
fluence was perhaps responsible for a change in the carving of 
the beard during the reign of Danus at Behistun the king s beard 
IS represented frontally on a profile head followmg the Assynan 
convention while at Persepolis both are invariably seen in profile 
hke the rest of the figure Magmficent double staircases placed 
flat against the walls — ^an architectural innovation — are hned 
with a number of figures of the royal ^ards and also of several 



PERSIA 


[ARCHAEOLOGY 


564 


foreign subjects bunging tribute (see Dress) m rows preceded 
by panels of an allegorical scene of a lion killing a bull There 
remain at Persepolis it is said i 200 figures all monoto 
nously applied to these few subjects and although a space of 
150 years intervenes between the earliest and the latest reliefs 
the difierence m style is insignificant The increase of Greek 
influence — official approval of which is now guaranteed by the 
statement that the sculptor Telephanes was employed by Darius 
and Xerxes (presumabl} the first two kings of those names) — 
results m greater grace and delicacy in the reign of Xerxes to 
whom most of the buildings probably owe their construction 
or at least their completion The mam gateway guarded by pairs 
of enormous human headed bulls at eit ler side bears only the 
name of Xerxes it should also be noted that on the winged 
monsters of the east side the tips of the wings curl upwards as 
m the art of Asia Minor and Greece whereas the Assynan colossi 
which in other respects they so closely lesemble have straight 
wings 

Some of the buildings carry no inscriptions perhaps because 
the death of a kino^ left them incomplete and it is therefore pos 
sible that these fill the gap of 465-^58 between Xerxes and 
Artaxerxes III the only other king whose works can be identified 
His name appears on a palace with rehefs distinguished merely 
by their crudity as well as on a staircase bearing excellent re 
liefs which was added to the side of a palace be un by Darius 
and continued by Xerxes m the latter instance the sculptures 
possibly antedate the inscription by several generations 

The palace at Susa built by Darius and rebuilt by Artaxerxes 
II (404-358) after a fire contains friezes in glazed and coloured 
bricks of hons monsters and archers reaching m the human 
figures a fairly high standard but lacking the freshness of the best 
work at Persepolis which indeed at the time of Xerxes had no 
peer m the world but was soon eclipsed by the over naturalistic 
work of Greece and declined rapidly throughout the fourth cen 
tury Incidentally the Elamites had used glazed bricks at Susa 
m other respects Mesopotamian influence in Persian art was de 
rived from Assyrian rather than Babylonian sources m spite of 
the fact that the Assyrian empire fell before the Medes but 
the Babylonian empire before the Persians themselves Whether 
or not the Median empire acted as an intermediary cannot yet 
be decided and the states of Elam and Anshan may be suggested 
as an alternative the Elamites are known from an inscription of 
Assurbampal to have followed the Assyrian custom of placing 
guardian monsters at the gates but in other relevant points the 
arts of these kingdoms remain obscure 

Further evidence of the decay of Achaememan sculpture is 
obtained from the rock cut tombs of the kings Of those at 
Nakht 1 Rustam near Persepohs one bears the inscription of 
Darius while the remaining three are usually connected with the 
names of his immediate successors while the three similar tombs 
m the cliff behind the platform of Persepohs doubtless belong to 
later members of the dynasty and their sculptures exhibit infenor 
qualities In every case the central part of the sculpture 60 ft 
in width represents the facade of a palace and above (as 
though upon the roof) is set a dais supported by figures of sub 
ject races upon which the king worships the gods whose presence 
IS indicated by the symbol of Auramazda and the Moon The 
interiors of the tombs are simple chambers with niches cut in 
the rock for the reception of bodies but a skeleton has been 
found at Susa buned m a bronze tub and from the Greek accounts 
of his tomb the same practice seems to have been followed 
in the burial of Cyras 

Apart from the royal remains nothing is known of the bmid 
mgs of the age, houses must all have been of mud bnck and it 
IS qtiestiOnable whether any temples existed The only pnvate 
scu^tur^ erf the age are a couple of rehefs found near the capital 
Of the satrAp of northern Asia Minor The Achaememd art was 
eai^tially dynastic not national confined to the king and his 
totnttem The same condition extends to the minor arts the 
wM and ^Iver muamonts afief vessels (sudh^ as comprise the 
P^l|§h Museums ‘Treasure of the Oxus ) the stone vases 

surfed oirfy^to the bouses 


of rich nobles Here again as m architecture and sculpture 
Persian art reveals itself as a modification of Assyrian art with 
elements dra\/n from E ypt and Asia Minor and a varying meas 
ure of Greek influence m the style 

In some statuettes from the Oxus treasure the Greek influence 
IS overwhelmin but these may be later than the destruction of 
the Achaememd empire by Alexander which bi ought with it the 
eclipse of Asiatic art In Syria and north India however the 
Achaememan palace was imitated during the Hellenistic age while 
in Mesopotamia and Persia it was ignored m the fashion for 
Hellenism Apparently under both Macedonian and Parthian rule 
a Hellenistic style was adopted m Peisian buildings and m the 
Paithi n rock carvin<^s of Behistun Hellenistic methods are ap 
plied to oriental subjects of royal glorification no other sculp 
tures of the Parthian age have been discovered m Persia except 
a couple of satyr heads by a Greek sculptor which ma> have 
belonged to one of the numerous Greek settlers The art of the 
Parthian period has left more traces in Mesopotamia where lay 
the capital of the empire in Persia itself there is obscurity 

The Sassamds restored Persia to its foimer predominance in 
western Asia with the result that art flouiished once more within 
the borders of their ancestral principality The traditions of the 
Parthian empire were however retained under the new rulers 
and it IS possible that among the great mass of Sassaman 
material are included a few objects which in reahty should be 
described as Parthian this claim has been advanced both for 
buildings and for some pieces of silver plate Since the Sassanid 
monarchy was modelled on the Achaememd the mam features 
of the Persepolitan palace were preserved — ^the great hall for pub 
lie levees the hall for pnvate audiences with small adjacent offices 
— ^but these features were united into one and the same building 
Moreover the method of construction was radically different from 
that of the pre classical period instead of mud bnck walls carry 
mg flat mud roofs on wooden ceilings walls of small cut stones 
01 burnt bricks bound with mortar earned barrel vaults over the 
offices or corridors and domes over the halls The barrel vault had 
already been employed on a grand scale m the palace at Hatra 
which dates from the first or second century ad The develop 
ment of the dome is still obscure but it seems to have proceeded 
in the east rather than in the west the Pantheon in Rome has 
a hemispherical roof constructed on the lines of a barrel vault 
over a building itself following the same curve while the u e of 
the dome over a square chamber was apparently a Sassaman 
invention 

The chronology of Sassaman buildings has been much dis 
puted indeed the two great rams on Persian soil the palaces 
at Firuzabad and Sarvistan were described by Dieulafoy as 
Achaememan and the theory has not yet been completely aban 
doned in all quarters although it is generally modified to a sug 
gestion of Parthian date On archaeological grounds neither build 
mg can reasonably be ascribed to a period earlier than the palace 
at Hatra and a date m the third century is more plausible Ho 
sound objection can be reared against the view that Firuzabad 
was built by the first Sassanid king and that Sarvistan shows a 
further development of the same plan In the former a large 
vaulted entrance flanked by side chambers forms a block which 
IS connected with a triple row of domed rooms and these m turn 
lead to the small rooms that surround the great court The blank 
external walls are relieved by arcades and pilasters of no 
structural import as at Hatra and xn Roman Syria while arched 
doorways and niches break the line of inner wall? and a cornice 
with the Egyptian cavetto rises incongruously over the arch 
to emphasise the resemblance to Persepohs At Ctesiphon m the 
palace built during the next reign the entrance again serves as 
audience hall but at Sarvistan a shallow porch communicates 
with the great domed hall and this again leads into a cofirf 
behind while the smaller rooms to right and left form separate 
entities which communicate with the outside as weh as w^ih 
the central block The result has more the character of a rmn 
dence than has Firambad which might serve m case of need 
fortress , ♦ ^ ^ ^ 

Tl^ walls bore mo orniprfents except perhaps of 
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utiier appi id work le end sa\s that the wail of Ctesiphon were 
tncru t d \ 1 G prtciou tone iigi?e irg that some kind of coi 
oiiiid ornime tition perhaps frieze were present Per lan in 
iuinci ma\ oe triced n pic ures m the ca\e ot Chinese Turkest n 
ind pre um bl> th t influence wa directl> pictorial S atues 
mu t hd\e been as rare a under th Acnaememds and in the nor 
m 1 Ljur t ot event ‘Mu hm prejuaice would prevent their sur 
\ \ moe d a titae near bhapur the colossus of a standing 
Lin«' 2s tht ole example There remain a few statuet es at 
tnbutalle to tht Sassannn penod but the characteristic sculpture 
01 he epoch wa the locL cut relief m which as in other forms 
01 ait the relation hio 0 \chaemenian worl is noticeable more 
3 cr the car\m<^s of the Sassanids were ometimes placed next 
to iiionuments of the earlier dynasty with the deliberate mten 
ion ot provoking compan on For mstance a relief of the first 
km Ardashir is cut in the clift of Nakht 1 Rustam which 
holds the tombs of Darius and his successors Here the god 
\o amazda (on the right) hands the king the s>mbol of 
soviant\ a large nng tied round vMth ribbons a servant holds 
a Iv \ hisk ov er the king s head Beneath the feet of each horse 
IS d human figure that on the right representing Ahriman the 
E\il Spirit the other the last of the Parthian kings This relief 
though less adept than later works yet exemplifies most of the 
virtues and defects of Sassanian sculpture in monumental power 
the stvle has had few rn als but it suffers from laboured ymmetry 
heaviness and a lack of grace 111 the minute details in which as 
with the coins and gems the mixed classical and oriental art 
of the Paithians enjoys a renaissance after the Achaememan 
model The hmitations of artists knowledge led to distor 
tions of the human body though it is questionable whether these 
hav e a deletenous effect thus the figure is represented in profile 
thou h the breast and the eye are seen from the front The style 
^rew more naturalistic with time the more obvious errors being 
corrected this was largely due to Roman infiuence which rapidly 
becomes very marked portions of the reliefs depicting the capture 
of the emperor \aienan in 260 might even be mistaken for 
classical work and lend colour to a legend that Roman prisoners 
were employed on the royal monuments 
Towards the latter end of the third century sculpture reached 
Its acme simultaneously with the coins Reliefs of the imd 
die of the dynasty are inclined to be traditional and have less 
me it but an interesting theory traces in some battle scenes the 
infiuence of China a country with which Persia had come into 
close contact through a mutual interest in the silk trade Re 
markabiy pictorial m treatment is the latest group of reliefs cut 
by order of Khosru 11 (SQo-629) in which an Indian influence 
seems to have provoked the large landscape scenes while de 
based classical elements are conspicuous in other panels the 
latter have parallels m the paintings of Chinese Turkestan and 
were probably derived from the Gandharan or Bactnan art of 
this region instead of from the Mediterranean world where they 
had long since passed out of fashion Although contemporary 
coins are deplorable the details of these reliefs are excellently 
carved they give in particular much information as to the fine 
vestments worn by the Sassanians 
Muslim historians tell of a magnificent tapestry at Ctesiphon 
but such work survives only in small scraps which bear designs 
of flowers and animals (more or less fantastic) scenes of the king 
at the chase or in battle etc These silk tapestries travelled to 
the ends of the known world to both the Merovingian and the 
Chinese courts and were much imitated abroad Equally wide 
was the vogue for Sassanian plate showing the exploits of king 
Bahram Gur (420-43S) the old treasuries of Europe contain 
other pieces south and east Russia is full of such work and 
It seems +0 have been extensively imitated round the Caspian 
sea while a Persian shape of jug was adopted in eastern Asia 
After the Muslim conquest the manufacture of pkte and textiles 
continued without appreciable alteration moreover Sassanian 
motives were taken mto the arts of nearly every region of the 
east apd long survived the dynasty Thus the characteristic m- 
cumbent amma% enclosed m the curling tendnls of plants, were 
used nf the Cahphs palace at^^marrm the <4 


bird was adopt d both m Iraq and m Chinese Turkestan Turkish 
patterns have their exact Sa man protot>pcs and in many 
re pects the decorative worl o! Peisia ha remained unchanged 
Sa sarian infiuence reached Europe when naturahsm had ceased 
to satisfy and the development of the Bvzantme school must have 
been stimulated b> con a t with ts formal ideals while the Byzan 
line architects loliov ed the Persian in the use oi the dome 

(See ai 0 Behistuk Ecbata\a Pasargadac Peksepolis 
M>SA } 

Bibliogkaphv — F Sat re Die Knnst des alien Ferst n (translated as 
L ht de la Perse anctenne) F Sarre and E Herzfeld Iramsche Pels 
rditfs O M Dalton Treasure of the Oxis 2nd edn (for minor arts) 

G \ Curzon P rs a vol 11 (tor description of all the monuments 
criti al matter now m ufficien and la ely antiquated) 

(A W La) 

HISTORY 

A—AHCIENT TO THE FALL OF THE SASSAHID BYNASTY 

The Name — Persia in the strict significance of the word 
denotes the country inhabited b> the people designated as Per 
sians t e the district known in antiquity as Persis (qv) the mod 
ern Pars Custom however has extended the name to the whole 
Iranian plateau and it is m this sense that the term Persia is here 
employed 

Ancient Ethnography — In historical times we find the major 
portion of Iran occupied by peoples of Indo European origin 
terming themselves Aryans (A^ya Zend Atrya) and their lan 
guage Arvan — so in the inscriptions of Darius — the same name 
used by the consanguineous tribes of India who were their nearest 
relations The whole country is designated Ariana (Zend Atryana) 
— the land of the Aryans — the original of the Middle Persian 
Eran and the modern Iran the Greek geographers Eratosthenes 
and Strabo were in error when they limited the name to the eastern 
districts of Iran Thus the name of Iranians is understood to 
comprehend ah these people of Aryan nationality 

Besides the Iranians numerous tribes of alien origin were found 
m Iran In Baluchistan even yet we find side by side with the 
eponymous Iranian inhabitants who only penetrated thither a few 
centuries ago the ethnologicaiiy and philologicaliy distinct race of 
the Brahui who are probably connected with the Dravidians of 
India In them we may trace the original population of these dis 
tncts and to the same original population may be assigned the 
tribes here settled m antiquity the Pancami and Gedrosii (Gad 
rosu) and the Myci (Herod m 9^ vii 68 the Maka of Darius 
the modern Mekram) to whom the name Aethiopians is also 
occasionally applied (Herod 111 94 vii 70) In Media the Greek 
geographers mention a people of Anariacae (Strabo xi 508 514 
Phny Nat Hist vi 48 Ptolem vi 25 in Polyb v 44 9 
kviapcLKai) t e Non Anans To these the Tapuri Amardi 
Caspn and especially the Cadusu or Gelae — situated m Ghilan on 
the Caspian — ^probably belonged In the chain of Zagius we find 
in Babylonian and Assyrian times no trace of Iranians but nu 
merous smaller tribes that we can refer to no known ethnological 
group eg the Gutaeans and Lulubaeans the Cossaei and in 
Elymais or Susiana the Elymaeans (Elamites) 

That the Iranians must have come from the East to their later 
home 1$ sufi&ciently proved by their close relationship to the In 
dians in conjunction with whom they previously formed a single 
people bearing the name Arya Their residence must have lain 
chiefly in the great steppe which stretches north of the Black sea 
and the Caspian, through South Russia to Turan (Turkestan) 
and the Oxus and laxartes For here we continually discover 
traces of Iranian nationality The names and words of the Scy 
thians (Scolott) in South Russia which Herodotus has preserved 
are for the most part perfectly transparent Iranian formations 
identified by Zeuss and Mullenhof among them are many proper 
names m Am and ( horse ouriros Zend ojs^pa) 

The predatory tribes of Turan (gg the Massagetae) seem ^0 
have belonged to the same stock These tribes are distinguished 
by the Iraman peasants as Daha (Gr AAm), ©aemiesi rob- 
bers’^ W the Persians as Sacae and by the Greeks gfnepaO^ as 
Scytlnans ^ 

ikofiathe r^h^of sfeppes the Aryans pejn^ated 
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into the cultivable land of Eastern Iran thence one part spread 
over the district of the Indus then on a am to the Ganges an 
other moved westward to Zagrus and the borders of the Semitic 
world 

The date of this migiation cannot yet be determined with cer 
tainty We know only that the Ar>ans of India ^readv occupied 
the Punjab m the Vedic era c i6oobc On th othrhand Aryan 
names appear at first in contemporary documents from the i6th 
century downwards in Mesopotamia and S>ria In the kingdom 
0 Mitanm (in northern Mesopotamia) the Aryan origin of the dy 
nasty is proved by the names of the kings (Artatama Shutarna ^ 
Artasumara Dushratta) m a treaty the Indian gods Mithra and 
Varuna Indra and the Nasatyas are mvoked by the side of the 
Mitamian gods and m the archives of Boghazkem a book on 
Norse races written by a hlitarman named Kikkuli has been 
found in which Indian numerals and other Indian words are used 
Among the dynasts of Syria and Palestine whose correspondence 
to their sovereign the Pharaoh of E^^ypt is preserved in the ar 
chives of Tel el Amarna (about 1400 b c ) many bear Iranian 
names e g Artaman> a Arzawiya Shuwardata and their portraits 
are represented m Egyptian reliefs (e g m the tomb of Harem 
hab now m Leyden) and whose features are of an European 
character totally different from those of the Semites and of the 
Hittites Later still m the Assyrian inscriptions we occasionally 
meet with Iranian names borne by North Syrian princes — e g 
Kundaspi and Kustaspi (=Hystaspis) 

It appears then that towards the middle of the second millen 
mum before Christ in the time of the Hyksos empire Indian and 
Iranian tribes made a great forward movement to the West at 
first probably in the role of mercenaries In the Egyptian and Hit 
tite texts they form a ruling mihtary class under the Aryan name 
Marianm t e warriors Some of their leaders founded prmcipali 
ties of their own m Mesopotamia Syria and Palestine much as did 
the Germans under the Roman empire the Normans Turks etc 
With this we may probably connect the well known fact that at was 
about this very period (1700 bc approximately) that the horse 
made its appearance in Babylonia Egypt and Greece where for 
centuries subsequently its use was confined to war and the war 
chariot Before this it was as forei n to the Babylonians even in 
the time of Khammurabi as to the Egyptians under the Xllth Dy 
nasty On the other hand it had been familiar to the Aryans from 
time immemorial indeed they have always been peculiarly a 
people of riders Thus it is quite conceivable that they brought it 
with them into Western Asia and the quarter from which it came 
IS sufficiently indicated by the fact that the Babylonians write the 
word horse with a group of signs denoting ass of the East 

These Aryan warriors and dynasts in the West were extirpated 
m the many wars with the Egyptians Hittites and Arryrians or 
absorbed by the native population At the same time the great 
highland of Iran was occupied by the Iranians They are divided 
into numerous tribes these again being subdivided into minor 
tribes and clans The principal according to the inscriptions of 
Darius — which closely agree with Herodotus — are the following 
several of them being also enumerated m the Avesta — 

1 The Medes (Mada) m the north west (see Media) 

2 The Persians (Parsa) in the south (see Persis) To these 
belong the Carmanians and the Utians (YtcHya) who are men 
tioned expressly by Darius as inhabiting a district in Persis (Beh 
III 40) 

3 The Hyrcanians (Varkana m Danus Zend Vehrkana) on the 
eastern corner of the Caspian in the fertile district of Astarabad 

4 The Parthians (Farthyaet Pers Partkava) in Khurasan (see 
Parthia) 

5 The Arians ( Apetot Pers Earatvd) m the vicinity of the 
river Anus (Men rud) which derived its name fmm them This 
name which survives in the modern Herat has of course no con 
nection with that of the Aryans 

6 The Drangians (Zaranka in Danus Sarangmns in Herod 11 
93 1 17 vn 67) situated south of the Arians in the northwest 
6i Afghanistan (Arachosia) by the western affluents of Lake 
Hamun and extending to the present Seistan 

7 4 ^achotians (Pers MarmvaU) m the distnct of the Hel 


mand and its tributaries round Kandahar They are mentioned in 
the hsts of Danus and by the Greeks after Alexander In Herod 
otus their place is tal en by the Pact} ans whose name survives 
to the present day in the word Pushtu with which the Afghans 
d note their language (Herod 111 10 iv 44 vii 67 85) Prob 
ably it was the old tribal name Arachosia being the local desig 

nation The Thamanaeans who appear in Herodotus (m 93 117) 

must be classed with them 

8 The Bactnans (Pers Bakhtn) on the northern declivity of 
the Hindu Kush as far as the Oxus Their capital was Bactra the 
modern Balkh (see Bactria) 

9 The Sogdians (Pers Sugudu) in the mountainous district 
between the Oxus and laxartes 

10 The Chorasmians (Khwanzmians Pers Uvmazmiya) in 
the great oasis of Khiva which still bears the name Khwanzm 
They stretched far into the midst of the nomadic tribes 

11 The Mar lans (Pers Margu) on the river Margus (Murg 
hab) chiefiy inhabiting the oasis of Merv which has preserved 
their name Danus mentions the district of Margu but like 
Herodotus omits them from his list of peoples so that ethno 
graphically they are perhaps to be assigned to the Arians 

12 The Sagartians (Pers isagmta) according to Herodotus 
(vii 85) a nomadic tribe of horsemen speaking as he expressly 
declares the Per lan language Hence he describes them (1 125) 
as a subordinate nomad clan of the Persians They with the 
Drangians Utians and Myci formed a single satrapy (Herod ni 
93) Ptolemy (vi 2 6) speaks of Sagartians in the Eastern Zag 
ros m Media 

13 We have already touched on the nomadic peoples (Daha 
Dahans) of Iranian nationality who occupied the steppes of 
Turkestan as far as the Sarmatians and Scythians of South Russia 
(about 700 B c ) That these were conscious of their Aryan origin 
IS proved by the names Anantas and Ariapeithes borne by Scy 
thian (Scolot) kings (Herod iv 76 87) Still they were never 
counted as a portion of Iran or the Iranians To the settled 
peasantry these nomads of the steope were always the enemy 
(dana daha Aaat Dahae) Side by side with this name we find 

Turan and Turanian a designation applied both by the 
later Persians and by modern writers to this region The origin 
of the word is obscure derived perhaps from an obsolete tribal 
name It has no connection whatever with the much later 
Turks who penetrated thither m the 6th century after Christ 
Though found neither in the inscriptions of Darius noi in the 
Greek authors the name Turan must nevertheless be of great an 
tiqmty for not merely is it repeatedly found m the Avesta under 
the form Tura but it occurs already in a hymn which without 
doubt originates from Zoroaster himself and m which the 
Turanian Fryana and his descendants are commemorated as 
faithful adherents of the prophet (Yama 46 6 ) 

The dividing line between Iranian and Indian is drawn by the 
Hindu Kush and the Soliman mountains of the Indus district The 
valley of the Kabul (Cophen) is already occupied by Indian 
I tribes especially the Gandanans and the Satagydae (Pers 
I Thatagu) there resident were presumably also of Indian stock 
The non Aryan population of Iran itself has been discussed 
above Of its other neighbours we must here mention the Sacae 
a warlike equestrian people m the mountains of the Pamir plateau 
and northward who are probably also of Aryan origin Herod 
otus relates that the Persians distinguished all the Scythians — 
t e all the northern nomads — as Sacae and this statement is con 
firmed by the inscriptions of Darius The Babylonians employ 
the name Gimm (te Cimmerians) in the same sense 

Begtnmngs of Btstory — ^A connected chain of historical evi 
dence begins with the time when under Shalmaneser (Salmanas 
sar II ) the Assyrians m 836 b c began for the first time to pene 
trate farther into the mountains of the east and there in addition 
to several non Iranian peoples subdued a few Median tribes 
These wars were continued under successive kings till the Assyti 
an power m these regions attained its zenith under Sargon (q^) 
who ( / 1 5 B c ) led into exile the Median chief Davuku (se 0 Dei 
OCES) a vassal of the Mmi (Mannaeans) with aH his fanyly and 
subjected the princes of Media as far as the mountain of Bikni 
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I Elbur? I and the bo der ot the great desert At that time S . 
Median town lord paid tribute to \me\th wo >ears la^er 
( B c ) no fewer than 46 Sargon s succe ors down to \ssur 
bam pai C 6^8-6 6 BCj maintained and e\en augmented their 
suzerainty o\er Medi \ot till the last \ears of \ssur bam pai 
on which he ex ant \ss>nan annals are silent can an independ 
eiit Median empire ha\ e arisen 

For the histor> ot thi empire see Media In 61 bc Nmeyeh 
and the other capitals 01 the 4ss\rian empire were conquered and 
de tro>ed by Cjaxares ot Media and Nebopolassar of Babylon 
and the proyinces divided between the \ictors The Median em 
pire expended far oy er Iran the kings of Persia also became their 
y sals In the yyest \rmenia and Cappadocia were ubdued by 
C>axare m a yyar with the Lydian empire the decisive battle was 
broken otr by the celebrated echpse of the sun on May 8 5S:> 
BC for told by Thales (Herod 1 /4) After this a peace was 
arranged by Nebuchadrezzar of Babylon and Syennesis of Cilicia 
reco nmng the HaKs as the borderline In this state of eqmlib 
nuni the "re t poweis of the Near East remained during the first 
half of th 6th century 

The Empire of the Achaemenids — ^The balance however 
was disturbed yvhen the Persian Cyrus king of Anshan m Elam 
(^imana) revolted against his suzerain Astyages the son of Cy 
axares and three years later defeated him at Pasargadae (q vY 
Shortly aftervyards Astyages was taken prisoner Ecbatana re 
duced and the Median empire replaced by the Persian The Per 
Sian tribes were welded by Cyrus into a single nation and now be 
came the foremost people in the world (see Persis and Cyrus) 

first Nabonidus of Babylon hailed the fall of the Medes with 
dehght and utilized the opportunity by occupying Harran (Carr 
hae) But before long he recognized the danger threatened from 
that quarter Cyrus and his Persians paid little heed to the trea 
ties which the Median king had concluded with the other powers 
and the result was a great coalition against him embracing Nabon 
idus of Babvion Amasis of Egypt Croesus of Lydia and the 
Spartans yvhose hio^hly ef&cient army seemed to the Oriental 
states of great value In the spring of 546 bc Croesus opened 
the attack Cyrus flung himself upon him beat him at Pteria m 
Cappadocia and pursued him to Lydia A second victory followed 
on the banks of the Pactoius by the autumn of 546 Sardia had 
already fallen and the Peisian power advanced at a bound to the 
Mediterranean In the course of the next few years the Greek 
littoral towns were reduced as also the Carians and Lycians The 
king of Cihcia (Syennesis) voluntarily acknowledged the Persian 
suzerainty In 5o9 Nabonidus was defeated and Babylon occu 
pied while with the Chaldean empire Syria and Palestine also 
became Persian (see Jews) The east of Iran was further sub 
dued and after Cyrus met his end (528 b c ) in a war against the 
eastern Nomads (Dahae Massagetae) his son Cambyses con 
quered Egypt (525 bc) C3q)rus and the Greek islands on the 
coast of Asia Minor also submitted Samos bemg taken by Darius 
On the other hand an expedition by Cambyses against the Ethi 
opian kingdom of Napata and Meroe came to grief in Nubia The 
usurpation of Smerdis (52 -521 b c ) and his death at the hands 
of Darius was the signal for numerous insurrections m Babylon 
Susiana Fersis Media Armenia and many of the Eastern prov 
inces But withm two years (521-519) they were all crushed by 
Danus and his generals 

The causes of this astonishing success which m the brief space 
of a single generation raised a previously obscure and secluded 
tribe to the mastery of the whole Orient can only be partiahy 
discerned from the evidence at our disposal The decisive factor 
was of course their military superiority The chief weapon of the 
Persians as of all Iranians was the bow which accordingly the 
king himself holds in his portraits e g on the Behistun rock and | 
the coins (dancs) In addition to the bow the Persians earned I 
short lances and short daggers But it was not by these weapons^ : 
nor by hand to hand fighting that the Persian victories were won 
They overwhelmed their enemy under a hail of arrows and never 
allowed him to come to close quarters While the infantry kneeled 
to shogt the cavalry swarmed round the hostile squadrons threw 

^See further Babyxohia mo Asstoa 


their Imes into confusion and completed their discomfiture b> a 
vigorous pursuit In a charge the mfantr> also migh empio> lance 
and dagger but the e sential point w as that the archers hould be 
mobile and their u e of the bow unhampered 

Consequent^ onlv a few distinguished warriors wore shirts 
of mail For purpo'^es ot defence the rank and file merely carried 
alight hide covered shield which he infantry in shooting planted 
before them as a sort of barrier against the enem> s missiles 
Thus the Per&ian arm> was lost ii heavy armed hoplites succeed 
ed m gaining their Imes In spite 01 all their bravery they sue 
cumbed to the Greek phalanx when once the generalship of a 
Miltiades or a Pausamas had brought maiters to a hand to hand 
conflict and it was with justice that the Greeks — ^Aeschylus for 
instance — ^viewed their battles against the Persian as a contest be 
tween spear and bow None the less till Marathon the Persians 
were successful m discomfiting everv enemy before he could 
close whether that enem\ consisted of similarly accoutred bow 
men (as the Medes) of cavalry armed with the lance (as the Lvd 
lans) or of heavily armoured warriors (as the Babylonians 
Egyptians and Greeks) 

To ail this should be added the supenonty of their leaders Cy 
rus especially must have been an exceedingly able general Obvi 
ously also he must have understood the art of organizing his peo 
pie and arousing the feeling of nationality and the courage of self 
sacrifice In his time the Persians were a strong manly peasantry 
domiciled in a healthy climate and habituated to ail hardships — 
point repeatedly emphasized m the tales preserved by Herodotus 
as the cause of their successes (eg Herod ix i ) Herodotus 
however also records (1 135) that the Persians were of all man 
kind the readiest to adopt foreign customs good or bad a sen 
tence which is equally applicable to the Romans and which in the 
case of both nations goes far to explain not merely their sue 
cesses but also the character of their empires 

Organization of Daritis — ^The fundamental features of the 
imperial organization must have been due to Cyrus himself 
Danus followed m his steps and completed the vast structure His 
role indeed was peculiarly that of supplementmg and perfecting 
the work of his great predecessor The organization of the empire 
IS planned throughout on broad free hnes there is nothing mean 
and timorous m it The great god Ahuramazda whom king 
and people alike acknowledge has given them dominion over this 
earth afar over many peoples and tongues and the conscious 
ness IS strong m them that they are masters of the world Thus 
their sovereign styles himself the king of kings and the king 
of the lands — that is to say of the whole civihzed world F or the 
provinces remaining unsubdued on the extreme frontiers to the 
west the north and the east are in their view almost negligible 
quantities And far removed as the Persians are from disavow 
mg their proud sense of nationality ( a Persian the son of a Per 
Sian an Aryan of Aryan stock says Darius of himself m the in 
scription on his tomb) — ^yet equally vivid is the feeling that they 
rule the whole civilized world that their task is to reduce it to 
unity and that by the will of Ahuramazda they are pledged to 
govern it aright 

This IS most clearly seen m the treatment of the subject races 
In contrast with the Assynans and the Romans the Persians in 
variably conducted their wars with great humanity The van 
qmshed kings were honourably dealt with the enemy s towns were 
spared except when grave offences and insurrections as at Mile 
tus and Athens rendered punishment imperative and their in 
habitants were treated with mildness Like Cyrus all his success 
ors welcomed members of the conquered nationalities to their 
service employed them as administrators or generals and made 
them grants of land and this not only in the case of Medes but 
also of Armenians Lydians Jews and Greeks The whole popu 
lation of the empire was ahke bound to imhtary service The 
subject contingents stood side by side with the native Persian 
troops and the gamsons — ^in Egypt for instance — ^were composed 
of the most vaned nationalities 

Among the subject races the Medes particularly stood high in 
favour Darius m his inscriptions always names them immedi 
; ately after the Persians They were the predecessors of the Per 
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sians m the empire and the more cm! zed people Their mstitu 
tions court ceremonial and drebs weie all adopted by the Achae 
memds Thus the tribal distinctions began to recede and the 
ground was prepared for that amalgamation of the Iranians into 
a single uniform nation which under the Sassamds was com 
pletely perfected — at least for the ^est of Iran 

The iion s share indeed falls to the dominant race itself The 
inhabitants of Fersis proper — from which the eastern tribes of 
Carmanians Utians etc were excluded and formed into a sepa 
rate satrapy— pay no taxes Instead they hnn<^ the best of their 
possessions (e g a particularly fine fruit) as a gift to their king 
on festivai days peasants meeting him on his excursions do the 
same (Pint Artax 4 5 Dinon ap Aelian var Jmt 1 31 Xen 
Cyr vm 5 21 7 i) In recompense for this he distributes on his 
return rich presents to t\ ery Persian man ar d woman — the women 
of Pasargadae who are members of Cyrus s tribe each receiving 
a piece of gold (Nic Dam fr 66 Pint Alex 69) In relation to 
his Persians he is always the people s king At his accession he is 
consecrated in the temple of a warrior goddess ( 4 naitis?) at Pas 
argadae and partakes of the simple meal of the old peasant days 
—a mess of figs terebinths and sour milk (Plut Artax 3) The 
Persians swear allegiance to him and pray to Ahuramazda for his 
life and the welfare of the people while he vows to protect them 
against every attack and to judge and govern them as did his 
fathers before him (Herod 1 13 Xen Cyr xvm 5 5 27) 

For helpers he has at his side the law bearers (databara Dan 
m 2 and in Baby! documents cf Herod 111 31 v 25 vii 194 
Esther 1 13 etc ) These — ^the Persian judges — are nominated by 
the king for life and generally bequeath their office to their sons 
The royal decision is based on consultation with the great ones of 
his people and such is the case with his officials and governors 
everywhere (cf the Book of Ezra) 

Every Persian able to bear arms is bound to serve the king — 
the great landowners on horseback the commonalty on foot The 
noble and well to do who need not till their fields in person are 
pledged to appear at court as frequently as possible Their 
children are brought up in company with the princes at the gates 
of the king instructed in the handling of arms in ridmg and 
hunting and introduced to the service of the state and the knowl 
edge of the law as well as the commandments of religion Then 
such as prove their worth are called to high office and rewarded 
generally with grants of land 

The highest rank was held by the descendants of the six great 
families whose heads stood by Darius at the killing of the Magian 
The Greeks class them and the king together under the name of 
the seven Persians These enjoyed the right of entering the 
presence unannounced and possessed princely estates m the prov 
inces Besides these however numbers of other Persians were 
despatched to the provinces settled there and endowed with 
lands There existed in fact under the Achaememds a strong col 
oniang movement diffused through the whole empire traces of 
this pohcy occur more especially in Armenia Cappadocia and Ly 
cia but also m the rest of Asia Minor and not rarely m Syria and 
Egypt These colonists formed the nucleus of the provincial mih 
tary levy and were a tower of strength to the Persian dominion 
They composed moreover the Persian council and vice regal 
household of the Satraps exactly as the Persians of the home 
country composed that of the king 

Though the world empire of Persia was thus deeply impressed 
by a national character care was nevertheless exercised that the 
genesral duties and interests of the subject races should receive 
due consideration We find their representatives side by side 
#lth the Persians^ occupying every sort of position m the regal 
diiawj vice regal courts Tliey take their part m the councils of 
thO »tops precisely as they do m military service (cf the evi 
deice of E^ra) and they too aie rewarded by bounties and 
states To wteM a peaceful authority over all the subjects of the 
iitopire, lo reward mmt ^d to pumsh transgression^uch is 
tiie highest task of king and offiaafe 

f Gi nafe’W soil Gyrus had built a town with a palaoe and a 
in disttto of PaS&rgwia0 {now the rums of Mur^b) 

, 1^ i to 


the country which bore the name Persian (Parsa) the Pcrsepo 
lis (q v) of the later Greeks But the district of Persis was too 
remote to be the administrative centre 01 a world empire The 
natural centre lay rather in the ancient fertile tract on the lower 
Tigris and Euphrate The actual capital of the empire was 
therefore Susa where Darius I and Artaxerxes II erected their 
magnificent palaces The winter months the kings chiefly spent 
in Babylon the hot summer in the cooler situation of Ecbatana 
where Darius and Xerxes built a residence on Mt Elvend south 
of the city From a palace of Artaxerxes II m Ecbatana itself 
the fragments of a few inscribed columns (now in the possession 
of Lindo Myers and published by Evetts in the Zeitschr f Assyr 
V ) have been preserved To Persis and Persepolis the kings paid 
only occasional visits especially at their coronations 

Method of Government — ^Within the empire the two great 
civilized states incorporated by Cyrus and Cambyses Babvlon 
and Egypt occupied a position of their own After his defeat 
of Nabomdus Cyrus proclaimed himself king of Babel and 
the same title was borne by Cambyses Smerdis and Darius 
So in Egypt Cambyses adopted m full the titles of the Pharaohs 
In this we may trace a desire to conciliate the native population 
with the object of maintaining the fiction that the old state 
still continued Darius went still farther He encouraged the 
efforts of the Egyptian priesthood m every way bmit temples 
and enacted new laws in continuance of the old order In Babylon 
his procedure was presumably similar though here we possess 
no local evidence But he lived to see that his pohcy had missed 
Its goal In 486 BC E ypt revolted and was only reduced by 
Xerxes m 4S4 It was this probably that induced him m 484 to 
renounce his title of king of Babel and to remove from its 
temple the golden statue of Bel Marduk (Merodach) whose 
hands the king was bound to clasp on the first day of each year 
This proceeding led to two insurrections in Babylon (probably 
in 484 and 479 b c ) which were speedily repressed After that the 
kmgship of Babel was definitely abolished In Egypt the Per 
Sian kings still retained the style of the Pharaohs but we hear 
no more of concessions to the priesthood or to the old mstitu 
tions and apart from the great oasis of el Ivharga no more 
temples were erected 

At the head of the court and the imperial administration stands 
the commandant of the body guard — ^the 10 000 Immortals 
often depicted m the sculptures of Persepolis with lances sur 
mounted by golden apples This giandee whom the Greeks 
termed Chiharch corresponds to the modern vizier In addi 
tion to him we find seven councillors (Ezra vn 14 cf Esther 
1 14) Among the other officials the eye of the king is fre 
quently mentioned To him was entrusted the control of the 
whole empire and the superintendence of ail officials 

The orders of the court were issued m a very simple form of 
the cuneiform script probably invented by the Medes This com 
prised 36 signs almost all of which denote single sounds In the 
royal inscnptions a translation into Susan (Elamitic) and Baby 
Ionian was always appended to the Persian text In Egypt one 
in hieroglyphics was added as in the inscriptions of the Suez 
canal m the Grecian provinces another m Greek (e g the m 
scription of Darius on the Bosporus Herod iv 37 c/ iv 9^) 
The cuneiform scnpt could only be written on stone or day 
Thus there has been discovered in Babylon a copy of the Behistun 
(qv) inscnption preserved on a block of dolente (Weissbach 
Babylomsche Mtscellen p 24) For administrative purposes 
however it would seem that tins mconvement material was not 
employed its place being taken by skins parchment) 

the use of which was adopted from the western peoples of the 
empire. On these were further written the journals and records 
kept at the court (cf Diod ii 22 32 Ezra ly 15 v 17 vi 2 
Esther vn i ru 23) With such matenals the cuneiform scripl 
could not be used instead the Persian language was written ^ 
Aramaic characters a method which later led to the mxk %4 
IWiiavi te Parthian script This mode of writing was 
in the state services ance Parms I and so may he 
the fact that under tfce Achaem^ids the Persian la^gigie ^ 
idly dedmed md, W'-w ipicrftions of 
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tpped n an \ itmel} ne lec eel gu e (see CLNEiFOP’ii Ksckip 

TIO S \LPH4T"ET) 

S j b\ siJc vsi h Ibe ler lan the \ramaic %\hitli had long 
ijttn \ idi \ ditlubta b the peech of tomnierce enjo%cd cur 
rt nev 10 a ! the w es ern half oi he empire as a s ton J dominant 
la ! ua Tha ^ii d ed enac men s and r ords desi ned lor ^ 
he e pri\mces were irm hed with an otlic al ALiamaic \crsion ^ 
(Ezra i\ 7j To the hr t cuneiform m cnptions of hi tomb at 
\ 1 shi Ru tem D nus added an \v maic \e sion and ot the 
accoimi of hi dt ds m the m ciiption in Behistun he dis nbuted ' 
copies in \ramaic o\er his empire of one of these written m , 
be u 1 ui chara ttr lar^e ira ments have been pi served m ^he ' 
p p n of the Jew I h garrison at Elephantine together with nu 
rierou doc iments in the same tongue ^ The coins minted by 
the atrap and generals usually bear an Aramaic inscription | 
(So also a hon wei^^ht from Ab>dos in the British Museum) i 
The Demo ic in E }’xjt vvaa empioved in private documents In 
the H iieric provinces onI> of the empire Greek replaced Aramaic ^ 
(cf the let er to Pausamas in Thuc 1 129 an edict to Gadatas 
m Ma nesia Cousin et Deschamps BuVetm de corresp hellemque 
All ojO Dittenberger Syllo e 2 so also on coins) — a clear 
proof that the Persians bad already begun to recognize the inde 
pendent and important position of Greek civilization ^ 

Provincial Organization — ^Darius I divided the Persian em 
pire into o great pro\unces satrapies with a guardian of the 
country (khskath apatan see Satrap) at the head of each A 
list IS preserved in Herodotus (m 89 sgq ) but the boundanes 
w re frequently changed Each satrapy was again subdivided into 
several minor governorships The satrap is the head of the whole 
administration of his prdvnnce He levies the taxes controls the 
le al procedure is responsible for the secunty of roads and prop 
erty and superintends the subordinate districts The heads of the 
great miiitaiy centres of the empire and the commandants of the 
ro>al fortresses are outside his jurisdiction yet the satraps are 
entiti d to a body of troops of their own a pnvnlege which they 
used to the full especially in later periods The satrap is held 
m his position as a subject by the controlling machinery of the 
empire especially the eye of the king by the council of Per 
sians in his province with whom he is bound to debate all mat 
ters of importance and by the army while in the hands of the 
messengers (Pers acrrapdai. or ayyapoi — a, Babylonian word 
see Aagaria) the government despatches travel swifter than the 
crane along the great imperial highways which are all provided 
with regular postal stations (cf the description of the route from 
Susa to Sardis in Herod vs) 

Withm the satrapies the subject races and commumties occupied 
a tolerably independent position for instance the Jews under 
their elders and priests convened a popular assembly in Jerusa 
iem (cf the Bool s of Ezra and Nehemiah) Obviously also they 
enjoyed as a rule the privilege of deciding lawsuits among 
themselves their general situation being similar to the former 
situation of the Chnstian nationalities under the Ottoman empire 
or to that of many tribes m the Russian empire before the revo 
lution The pressure of despotism was manifest not so much in 
that the king and his officials consistently interfered in individual 
cases but that they did so on isolated and arbitrary occasions 
and then swept aside the pnvileges of the subject who was 
impotent to resist 

The subject population can be divided into distinct groups In 
the desert (as among the Arabian and Turanian noma^) m wild 
and sequestered mountains (as m Zagrus in north Media and 
Mysia Pisidia Paphiagoma and Bithyma m Asia Minor) and 
also m many Iranian tribes the old tnbal constitution with the 
chieftain as its head was left intact under the nnperial suzerainty 
The great majority of the cmhzed provinces were subdivided mto 
local administrative districts governed by officials of the king and 
his satraps These the Greeks named peoples Within 

^Sayce and Cowley Awamme Bapyn dtscowted al Asstmn (1906) 
Sachan Armmche md Qstrakck ms pw 

kpl<m^ fw MkphanUm ^ Qowhf Ammmc Mftk 

(19^3) 

%ei?ftbach M!eikniAnfim det (fcrans^ 

sarlptiiom and tranalattoa of w fife toits) 


these a*^am there might lie large town settlements whose internal 
aUairs were con rolled by the eiders or the officials of the com 
munitv as Babylon Jcrubalem the Egv ptian citits Tarsus Sardis 
and others On the ame tooting were the dominions of the high 
priests with their gre temple property as Bambyce in Svria 
the two Comanas in Cappadocia and so forth \ ast districts were 
either converted mto roval domains (rapaaeicoc) with great parks 
and hunting grounds under rov ai superv ision or else bestowed by 
the king on Persians or dc ervmg member of the ubject races 
(the benefactors ) as their personal property Many of these 
estates iormed respectable principalities e g tho e of the house 
o 0 ^nes m Cappadocia of H^darnes m Armenia Pharnabazus in 
^ Phr>gia Demaratus m ^euthrania ThemistocI s m '^lagnesia and 
Lampsacus They were absolute private property handed down 
from father to son for centu les and in the Hellenistic period not 
rarely became independent iangdoms These potentates were 
st>led by the Greeks dipaarai or povapxos^ 

The last class quite distinct from aii these organizations was 
formed by the c t> tates (iroXeis) with an independent con 
stitution — ^whether a monarchy (as in Phoenicia) an aristocracy 
(as m Lycia) or a republic with council and popular assembly (as 
in the Greek towns) The essential point was that they enjoyed a 
separate iegahzed orgamzation (autonomy) This was only to be 
seen in the extreme western provinces of the empiie among the 
Phoenicians Greeks and Lycians whose cities were essentially 
distinct from those of the east which indeed to Greek eyes were 
only great villages (KcopoTokcLs) It is readily intelligible that 
their character should ha\ e prov ed practically incomprehensible to 
the Persians with whom they came into perpetual collision These 
sought as a rule to cope with the difficulty by transferring the 
government to individual persons who enjoyed their confidence 
the tyrants of the Greek towns Only Mardonms after his sup 
pression of the lomc rev olt — ^which had originated with these very 
tyrants — ^made an attempt to govern them by the assistance of 
the democracy (492 b c ) 

Coinage Commerce and Civilization — ^The provmces of 
the empire differed as materially m economy as in orgamzation 
In the extreme west a money currency m its most highly 
developed form — that of coinage minted by the state or an 
autonomous community — ^had developed since the /th century 
among the Tydians and Greeks In the mam portion however of 
the Oriental world — ^Egypt Syria Phoenicia and Babylonia — the 
old mode of commerce was still in vogue conducted by means 
of gold and silver bars weighed at each transaction a money 
currency only began to make headway m these districts m the 4th 
century bc In the eastern provmces on the other hand the 
primitive method of exchange by barter still held the held Only 
m the auriferous and civilized frontier districts of India (the 
Punjab) did a system of coinage find early acceptance There 
Persian and Attic money was widely distributed and mutations 
of it struck m the 5th and 4th pre Chnstim centuries 

Thus the empire was compelled to grapple with all these varied 
conditions and to reconcile them as best it might At the court 
natural economy was still the rule The officials and Oriental 
troops received payment m kind They were fed fay the table of 
the king from which 15 000 men daily drew their sustenance (cf 
Heracleides of Cyme in Athen iv 14s B etc ) and were rewarded 
by gifts and assignments of land The Greek mercenaries on the 
contrary had to be paid m currency nor could the satraps of the 
west dispense with hard cash The king again needed the pxeciom 
metals not merely for bounties and rewards but for important 
enterpnsds m which money payment was imperative Con 
sequently the royal revenues and taxes were paid |»rtly m the 
precious metals partly m natural produce^horses and cattle^ 
gram clothing and its materials furniture and all articles of m 
dustry (cf Theopomp ft 1^4 The satraps also m 

addition to money payments levied contributions for their table ^ 
at wfuch the officials ate (Nehem v 14) 

The precious metals brought m by the tribute wwe coEeqted m 
the great troasqie hous^ at Susa PetsepoliJS Pasargarfee and 
hlcbatw where gigantic of silver and mure cspocaally^ 
were bpibdn m ppriiahy 'Wrought 
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(Herod m 96 Strabo xv jS5 Arrian m 16 etc ) exactly 
as was the case over 000 years later in the shah s treasure 
chamber When the kin required money he minted as much as 
was necessary A reform in the coma e was etfected by Darius 
who struck the danc (Pers Zanq % e piece of gold the word 
has nothing to do with the name of Darius) a gold piece of i^o 
grams (\alue about 2 s ) this being equivalent to 20 silver pieces 
( Median shekels aiyXoi) of 86 ^ grains (value according to the 
then rate of silver — silver to i gold — about is 2d) The 
coma°^e of gold was the exclusive prerogative of the king silver 
could be coined by the satraps generals independent communities 
and dynasts 

The extent of the Persian empire was in essentials defined by 
the great conquests of Cyrus and Cambyses Darius was no more 
a conqmstador than Augustus The task he set himself was to 
round off the empire and secure its borders for this purpose m 
Asia Minor and Armenia he subdued the mountain tribes and ad 
vanced the frontier as far as the Caucasu Colchis alone remainmg 
an independent kingdom under the imperial suzerainty So too 
he annexed the Indus valley and the auriferous hill country of 
Kafinstan and Cashmir (KdcrTrtot or Kdcnreipoi Herod iii 93 
vii 67 96 Steph Byz ) as well as the Dardae m Dardistan on 
the Indus (Ctesias Ind fr 12 70 etc) From this point he 
directed several campaigns against the Amyrgian Sacae on the 
Pamir Plateau and northwards whom he enumerates in his list 
of subject races and whose mounted archers formed a main 
division of the armies despatched against the Greeks It was 
obviously an attempt to take the nomads of the Turanian steppe 
m the rear and to reduce them to quiescence which led to his un 
fortunate expedition against the Scythians of the Russian steppes 
{c 512 BC jee Darius) 

bide by side with these wars we can read even m the scanty 
tradition at our disposal a consistent effort to further the great 
civilizing mission imposed on the empire In the district of Herat 
Darius established a great water basin designed to facihtate the 
cultivation of the steppe (Herod 111 1 17) He had the course of 
the nver Indus explored by the Carian captain Scylax of Cary 
anda who then navigated the Indian ocean back to Suez (Herod 
IV 44) and wrote an account of his voyage m Greek The desire 
to create a direct communication between the seclusion of Persis 
and the commerce of the world is evident m his foundation of 
several harbours descnbed by Nearchus on the Persian coast 
But this design is still more patent m his completion of a great 
canal already begun by Necho from the Nile to Suez along which 
several monuments of Darius have been preserved Thus it was 
possible as says the remnant of an hieroglyphic inscription there 
discovered for ships to sail direct from the Nile to Persia over 
Saba In the time of Herodotus the canal was in constant use 
(11 153 IV 39) afterwards when Egypt regained her inde 
pendence it decayed till restored by the second Ptolemy Even 
the circumnavigation of Africa was attempted under Xerxes 
(Herod iv 43) 

Eeligxoti and Art — It has already been mentioned that in his 
efforts to conciliate the Egyptians Darius placed his chief reliance 
on the priesthood and the same tendency runs throughout the 
imperial policy towards the conquered races Thus Cyrus himself 
gave the exiled Jews m Babylon permission to return and rebuild 
Jerusalem Darius allowed the restoration of the Temple and 
Artaxerxes I by the protection accorded to Ezra and Nehemiah 
made the foundation of Judaism possible (see Jews §§19 sqq ) 
Analogously in an edict of which a later copy is preserved in an 
inscnption (see p 569) Darius commands Gadatas the governor 
of a domain (rapMeLcros) in Magnesia on the Maeander to ob 
serve scrupulously the privileges of the Apollo sanctuary With 
all the Greek orades^-even those in the mother country — ^the 
Persians were on the best of terms And since these might reason 
ably expect an enormous extension of their influence from the 
estabhshment of a Persian dominion we find them aU zealously 
mediatizing during the expedition of Xerxes 

For the development of the Asiatic religions the Persian empire 
was of prime importance The definite erection of a smgle vast 
^ empire cost them their original connection with the state# 


and compelled them m future to address themselves not to the 
community at large but to individuals to promise not political 
success nor the independence of the people but the welfare of the 
man Thus they became at once universal and capable of exten ion 
by propaganda and with this of enteiin into keen competition 
one with the other These traits are most clearly marked in 
Judaism but after the Achaemenid period they are common to 
all Oriental creeds though our information as to most is scanty in 
the extreme 

In this competition of religions that of Iran played a most 
spirited part The Persian kings — ^none more so than Danus 
whose religious com ictions are enshrined m his inscriptions — and 
with the kings their people were ardent professors of the pure 
doctrine of Zoroaster and the Persians settled in the provinces 
diffused his creed throughout the whole empire Thus a strong 
Persian propagandism arose especially in Armenia and Cappadocia 
where the religion took deep root among the people but also m 
Lydia and Lycia In the process however important modifications 
were introduced In contrast with Judaism Zoroastrianism did not 
enter the lists against all gods save its own but found no difficulty 
in recognizing them as subordinate powers — ^helpers and servants 
of Ahuramazda Consequently the foreign creeds often reacted 
upon the Persian In Cappadocia Aramaic inscriptions have been 
discovered (1900) m which the indigenous god there termed Bel 
the king recognizes the Mazdayasnian Religion (Dtn Maz 
dayasnish) — te the religion of Ahuramazda personified as a 
woman — as his sister and wife (Lidzbarski Ephem f semit 
Ep gr 1 59 sqq ) 

The gorgeous cult of the gods of civilization (especially of 
Babylon) with their host of temples images and festivals ex 
ercised a corresponding influence on the mother country More 
over the unadulterated doctrine of Zoroaster could no more be 
come a permanent popular religion than can Christianity P or the 
masses can make little of abstractions and an omnipotent omm 
present deity they need concrete divine powers standing nearer 
to themselves and their lot Thus the old figures of the Aryan 
folk relio^ion return to the foreground there to be amalgamated 
with the Babylonian divinities The goddess of spring’s and 
streams (of the Oxus in particular) and of all fertility — Ardotsura 
Anahta AnaUts — ^is endowed with the form of the Babylonian 
Ishtar and Belit She is now depicted as a beautiful and strong 
woman with prominent breasts a golden crown of stars and 
golden raiment She is worshipped as the goddess of generation 
and all sexual life (cf Herod 1 131 where the names of Mithras 
and Anaitis are interchanged) and religious prostitution is trans 
f erred to her service (Strabo xi 532 xn 559) At her side stands 
the sun god Mithras who is represented as a young and vie 
torious hero Both deities occupy the very first rank in the popular 
creed while to the theologian they are the most potent of the good 
powers — ^Mithras being the herald and propagator of the service 
of Light and the mediator betwixt man and Ahuramazda who 
now fades more into the background Thus m the subsequent 
period the Persian religion appears purely as the religion of 
Mithras The festival of Mithras is the chief festival of the 
I empire at which the king drinks and is drunken and dances the 
I national dance (Ctes fr 55 Duns fr 13) This development 
culminated under Artaxerxes II who according to Berossus (fr 
16 ap Clem Alex prot 1 5 65) first erected statues to Anaitis 
m Persepolis Ecbatana Bactria Susa Babylon Damascus and 
Sardis The truth of this account is proved by the fact that 
Artaxerxes II and Artaxerxes III are the only Achaememds who 
in their inscriptions invoke Anaitis and Mithra side by side with 
Ahuramazda Other gods who come into prominence are the 
dragon slayer Verethraghna (Artagnes) and the Good Thought 
(Vohumano Omanos) and even the Sacaean festival is adopted 
from Babylon (Berossus /r 3 Ctes fr x6 Strabo xi 512 etc) 
The chief centres of the Persian cults in the west were the district 
of Acihsene in Armenia (Strabo xi 532 etc ) the town of Zela m 
Cappadocia (Strabo xii 559) and several cities in Lydia 

The position of the Persian monarchy as a world empire is 
characteristically emphasized m the buildings *pof Darws and 
Xerxes m Persepolis afid Snsa I^he peculiarly national basi^ still 
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retoc^niz'ibL m C\russ archittc u e a Pisai idae re edts into 
m I miicante Tht ro>ai edilc b and culptures are dtoerdent 
maiiiK 0 Bab loni 11 nodels but a the sana t ne \ e can tra e 
in thtm thi influenct 01 Greece Eg}pt and A la Mmoi the h t 
m the rock bepulchi \ii the e elements are combined into an 
organic unit> which achieied the greatest creations that Oriental 
architecture ha found pos ible \e\ertheie s he result is not a 
national ar out the art ot a \ orld empire and it is obvious that 
lorei n rat smen mus have been active m the roval services — 
Piorfy thtm the Greek sculptor Telephanes of Phocaea (Pliny 
\\\i\ So with the collapse ot the empire the imperial art 

\anishe a o and when ome ^00 >ears later a new art arose 
undei the Sas anids whose achiev ements land to those of A.chae 
mtmd art m much the same relation the achievements ot the 
two d\ nasties to each other we discover onl> isolated reminis 
tences of its predecessor 

For the organization and character ot the Persian empire see 
Barnabas Bns on De re to Persarum pnncipatu hbn m (i^joo) 
Hee en Ideen uber Pokttk Handel utd I erkehr der alien it elt 

I G Ra\ Im on Htstory of Herodotus 11 5o:> sqq Five Eastern 
Monarchies m Eduard Me>er Gesch elite des Altertums m On 
the S trapies cj Krumbholz De Asiae minons sahaptis perstc s (1SS3) 
See al o Mithrvs The rock sculptures and part of the rums of the 
Achaememd and the Sassamds are published and anal>sed in the work 
of Sarre and H rzfeld Iramsche Felsrekefs (1910) See also Sarre D e 
Aunst der Alien Perser (19 s) Man> rums and mscnptions have 
since then been discovered b> Herzteld cf his pieliminary account 
ill Zeitschnft d deutschen M or gent Ges (Bd 80 1926) See aLo 
Mithrvs 

The Achaemenids Sources — ^Tlie history of the Persian 
empire was often writ en by the Greeks The most ancient work 
preserved is that of Herodotus (qv) who supphes nch ma 
tenals up to 479 bc These are drawn partly from sound 
tradition partl> from original knowledge — as in the account of the 
satrapies and their distribution the royal highway the nations in 
Xerxes army and their equipment They also contain much that 
is admittedly fabulous for instance the stories of Cyrus and 
Croesus the conquest of Babylon etc Forty years later (c 390 
B c ) the physician Ctesias of Cnidus who for 17 years (414-398 
B c ) remained in the service of the Great Kmg composed a great 
work on the Persian history known to us from an extract in Pho 
tius and numerous fragments Ctesias (g v) possesses a more pre 
else acquaintance with Persian views and institutions than Herod 
otus and where he deals with matters that came under his own 
cognizance he gives much useful information For the early 
period on the other hand he only proves how rapidly the tradition 
had degenerated since Herodotus and here his narrations can 
only be utilized in isolated cases and that with the greatest 
caution Of more value was the great work of Dmon of Colophon 
(c 340) which we know from numerous excellent fragments and 
on the same level may be placed a few statements from Herachdes 
of Cyme which afford specially important evidence on Persian 
institutions To these must be added the testimony of the other 
Greek historians (Thuc>dides Ephorus Theopompus etc with 
the histones of Alexander) and before all that of Xenophon m 
the Anabasis and Edlemca The Cyropaedta is a didactic romance 
written with a view to Greek institutions and rarely preservmg 
genuine information on the Persian empire Of Oriental sources 
only the contemporary books of Ezra and Nehemiah are of much 
importance also a few statements in the much later Esther 
romance Berossus s history of Babylon contained much valuable 
and trustworthy information but next to nothing has survived 
That the native tradition almost entirely forgot the Achaememd 
empire has been mentioned above For a more detailed account 
of the empire of these sources see separate articles on Hekodotxjs 
etc Ezba and Nehemiah The scanty amount of original docu 
ments from the time of the Achaememds (among them a large 
quantity of business contracts from Babylonia dated after the 
years of the Kings) has been greatly increased by the Aramaic 
documents from Elephantine (see above) from the time of Danus 

II which throw light on the administration and the judicial 
procedures in Egypt (cf Eduard Meyer Zu den (warn Papyn am 
Elephantine Siizungsbenchte der preuss Akad igxt to 6 sqq) 
For the struggle of the Egyptians for independence m the 4^ 


c n urv we obtain some information from the so called Demotic 
Chronicle published m 1914 cf Eduard Me>er Aegyptische 
Docimien e am du P rs r nt Sitzungsberichte der Berl Ak ipi;) 

S soa (reprinted m A /em Schnfien voi II 19 4) 

The external hi tor> oi the empire is treated under the in 
dividual Lings (sec al o h2stor> sections of articles Greece 
Egvpt etc } The order is as follows — 

CvRUS 8) conquered the Medes in :3:>o king of Baby 

Ion from 5^5 

Cambvses (5 8-:) i) 

SVIERDIS (5 l) 

D^RILSI (5 1-4 ’^3) 

\tR ES I (4S5-46:)) 

Artaxerxes I (465-4 ) 

\erxes II and Sec>dianus or Sogdianus (4 5-4 4) 

Darius II \othus (4 4-^04) 

Artaxerxes II (404-359) 

Artaxerxes III Ochus (3:) 9-^38) 

Arses (so^SS^) 

Darius III (306-0^0) 

The chronology is exactly verified by the Ptolemaic canon by 
numerous Babylonian and a few Egyptian documents and by the 
evidence of the Greeks The present article gives only a bnex 
conspectus of the mam events in the history of the empire 
The Wars Against Greece — ^Though unlike C3urus and Cam 
byses Darius made no new expeditions of conquest yet a great 
empire which is not bounded by another equally great but touches 
on manv small tribes and independent communities is inevitably 
driven to expansion We have already seen that the attempt ot 
Darius to control the predatory nomads m the north led to his 
expedition against the Scythians this again led to the incorpora 
tion of Thrace and Macedonia whose king Perdiccas submitted 
And since a great portion of the Mediterranean coast line belonged 
to the empire further complications resulted automatically In 
contrast with the Greeks Carthage took the part of Persia Darms 
indeed numbers the city — under the name of Karka — among his 
dommions as also the Maxyans (Maci>a) on the Syrtes (Andreas 
I erhandl d xm oriental Congresses Hamburg 1902 p 97) But 
above all the Greek cities with their endless feuds and violent 
internal factions were incessant m their appeals for intervention 
Nevertheless Danus left European Greece to itself till the sup 
port accorded to the Ionian and Canan insurgents by Athens and 
Eretna (499 B c ) made war inevitable But not only the expedi 
tions of Mardonms (49 ) and Datis (490 ) but even the carefully 
prepared campaigns of Xerxes in conjunction with Carthage 
completely failed (480-479) On the fields of Marathon and 
Piataea the Persian archers succumbed to the Greek phalanx of 
hophtes but the actual decision was effected by Themistocles 
who had meanwhile created the Athenian fieet which at Salamis 
proved its superiority over the Perso Phoenician armada and thus 
precluded beforehand the success of the land forces 
The wreck of Xerxes expedition is the turning point in the 
history of the Persian empire The superiority of the Greeks was 
so pronounced that the Persians never found courage to repeat 
their attack On the contrary m 466 b c their army and fieet 
were again defeated by Cimon on the Eurymedon the sequel being 
that the Greek provinces on the Asiatic coast with all the Thracian 
possessions were lost In itself indeed this loss was of no great 
sigmficance to such a vast empire and the attempts of Athens to 
annex Cyprus and conquer the Nile valley m alliance with the 
revolted Egyptians ended in failure Athens in fact had not 
sufficient strength to undertake a serious invasion of the empire 
or an extensive scheme of conquest Her struggles with the other 
Hellenic states constrained her by the peace of Callias (448) 
defimtely to renounce the Persian war to abandon Cyprus and 
Egypt to the king and to content herself with his promise — not 
that he would surrender the littoral towns but that he would ab 
stain from an armed attack upon them The really decisive point 
was rather that the disasters of Sakmis and Piataea defimtely 
shattered the offensive power of the empire that the centre of 
gravity in the worlds history had shifted from Susa and Babylon 
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to the Aegean sea and that the Persians were conscious that m 
spite of all their coura^-e they were henceforward m the presence 
of an enem> superior in arms as well as in intellect whom they 
could not hope to subdue by their own strength 

Decay of tJ e Empire — ^Thus the great empire was reduced to 
immob Iity and stagnation — a process which was assisted by the 
deteriorating influences of civilization and world dominion upon 
the character of the rulmo- race True the Persians continued to 
produce brave and honourable men But the influences of the 
harem the eunuchs and similar court officials made appalling 
progress and men of energy began to find the temptations of 
power stronger than then patriotism and devotion to the lung 
Thus the satraps asp red to independence not merely owing to un 
just treatment but also to avarice or favourable conditions As 
early as 465 b c Xerxes was assassinated by his powerful vizier 
(chiiiarch) Artabanus who attempted to seize the reins of empire 
in fact if not in name A similar instance may be found in 
Bagoas (g u ) after the murder of Artaxerxes III (0^8 b c ) 
To these factors must be added the degeneration of the royal line 
— a degeneration inevitable in Oriental states Kings like Xerxes 
and more especially Artaxerxes I and Artaxerxes II so far from 
being gloomy despots were good natured potentates but weak 
capricious and readily accessible to personal influences The only 
really brutal tyrants were Darius II who was completely domi 
nated by his bloodthirsty wife Parysatis and Artaxerxes III who 
though he shed rivers of blood and all but exterminated his whole 
family was successful m once more uniting the empire which 
under the feeble sway of his father had been threatened with 
dissolution 

The upshot of these conditions was that the empire never 
again undertook an important enterprise but neglected more and 
more its great civilizing mission In considering however the sub 
sequent disorders and wars it must be borne m mind that they 
affected only individual portions of the empire and only on 
isolated occasions involved more extensive areas m long and 
serious strife To most of the provinces the Achaemenid dommion 
was synonymous with two centuries of peace and order Naturally 
however the wild tribes of the mountains and deserts who could 
be curbed only by strict imperial control asserted their inde 
pendence and harassed the neighbouring provinces Among these 
tribes were the Carduchians m Zagrus the Cossaeans and Uxians 
in the interior of Elam the Cadusians and other non Aryan tribes 
m northern Media the Pisidians Isaurians and Lycaomans in the 
Taurus and the Mysians m Ol5niipus All efforts to restore order 
in these districts were fruitless and when the kings removed their 
court to Ecbatana they were actually obliged to purchase a free 
passage from the mountain tribes (Strabo XI 5 4 Arrian ui 17 t) 
The kings (e g Artaxerxes II ) repeatedly took the field in great 
force against the Cadusians but unsuccessfully When m 400 b c 
Xenophon marched with the mercenaries of Cyrus from the Tigris 
to the Black sea the authority of the kmg was non existent north 
of Armenia and the tribes of the Pontic mountains with the 
Greek cities on the coast were completely mdependent In 
Paphlagoma the native dynasts founded a powerful though short 
lived kingdom and the chieftains of the Bithynians were absolutely 
their own masters The frontier provmces of India were also lost 
Egypt which had already revolted under Libyan prmces m the 
years 486-4S4 and again with Athenian help in 460-454 finally 
asserted its independence in 404 Henceforward the native dynas 
ties repelled every attack till they succumbed once more before 
Artaxtoes III and Mentor of Rhodes 

In the other civilized countries the old passion for freedom had 
been completely obliterated and after the days of Danus I — 
apart from the Greek Lycian and Phoemcian towns — ^not a smgle 
people m all these provinces dreamed of shaking off the foreign 
dominion All the more clearly then was the inner weakness of 
the empire revealed by the revolts of the satraps These were 
faohtated by the custom*— quite contrary to the original imperial 
orgamzationr^which entrusted the provincial military commands 
to Ae satraps who began to re^eave great masses of Greek mer 
mto tbmr service Unte Artaxerxes I and Darius H 
^ L^l^anspjxeotipns sWI rare when the of the 


>ounger Cyrus against his brother (401 b c ) had demonstrated the 
surprising ease and rapidity with which a courageous army could 
penetrate into the heart of the empire — ^when the whole force of 
that empire had proved powerless not only to prevent some 
I 000 Greek troops completely surrounded cut off from their 
communications and deprived throu h treachery of their leaders 
from escaping to the coast but even to make a serious attack on 
them — then indeed the imperial impotence became manifest 
After that revolts of the satraps in Asia Minor and Syria were of 
everyday occurrence and the task of suppressing them was com 
phcated by the foreign wars which the empire had to sustain 
against Greece and Egypt 

At this very period however the foreign policy of the empire 
gamed a brilliant success The collapse of the Athenian power 
before Syracuse (41^ b c ) induced Darius II to order his satraps 
Tissaphernes and Pharnabazus in Asia Minor to collect the 
tribute overdue from the Greek cities In alliance with Sparta 
(see Pelopon’N[esi\n War) Persia intervened in the conflict 
against Athens and it was Persian gold that made it possible for 
Ly Sander to complete her overthrow (404 b c ) True war with 
Sparta followed immediately over the division of the spoils and 
the campaigns of the Spartan generals m Asia Minor (399-395) 
were all the more dangerous as they gave occasion to numerous 
rebelhons But Persia joined the Greek league against Sparta 
and m 394 Pharnabazus and Conon annihilated the Lacedaemonian 
fleet at Cnidus Thus the Spartan power of offence was crippled 
and the upshot of the long protracted war was that Sparta rue 
fully returned to the Persian alliance and by the Peace of Antal 
cidas (q v) concluded with the kmg in 387 b c not only re 
nounced all claims to the Asiatic possessions but officially pro 
claimed the Persian suzerainty over Greece Ninety years after 
Salamis and Plataea the goal for which Xerxes had striven was 
actually attained and the king s will was law m Greece In the 
followmg decades no Hellenic state ventured to violate the king s 
peace and all the feuds that followed centred round the efforts of 
the combatants — Sparta Thebes Athens and Argos — ^to draw the 
royal powers to their side (see Greece Ancient History) 

But for these successes the empire had to thank the internecine 
strife of its Greek opponents rather than its own strength Its 
feebleness when thrown on its own resources is evident from the 
fact that during the next years it failed both to reconquer Egypt 
and to suppress completely King Evagoras of Salamis m Cyprus 
The satrap revolts moreover assumed more and more formidable 
proportions and the Greek states began once more to tamper 
with them Thus the reign of Artaxerxes II ended in 359 b c 
with a complete dissolution of the imperial authority in the west 
His successor Artaxerxes Ochus succeeded yet again in restoring 
the empire in its full extent In 355 b c he spoke the fatal word 
: which a second — or rather a third — ^time demolished the essen 
; tially unsound power of Athens In 342 he reduced Egypt and his 
i generals Mentor and Memnon with his vizier Bagoas (qv) 
crushed once and for all the resistance in Asm Minor At his death 
in 33S immediately before the final catastrophe the empire to 
all appearances was more powerful and more firmly esfcabhshed 
than It had been since the days of Xerxes 

Progress of Greek lafltteiace — These successes were 
won only by means of Greek armies and Greek generals And 
S simultaneously the Greek civilization — diffused by mercenaries 
traders artists prostitutes and slaves — ^advanced in ever greater 
; force In Asia Minor and Phoenicia we can clearly trace the 
I progress of Hellenism (qv) especially by the coinage The stamp 
I IS cut by Greek hands and the Gieek tongue predominates more 
I and more m the inscription We can see that the victory of Greek 
civilization had long been prepared on every side But the vital 
1 point IS that the absolute superiority of the Hellene was recognized 
! as incontestable on both hands The Persian sought to protect 
himself against danger by employing Greeks in the national service 
and turning Greek pohey to the interests of the empire In the 
Greek world itself the disgrace that a people called to universal 
dominion and capable of wielding it should be dependent on 
mandate of m impotent Asiatic monarchy waa^ke^Iy feitjby ^ 
who were not yet absorbed m the^vahx uf aty wiA W® 
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spo^vt 11 II of this rntioiidl entiment wa'i Isoaates but numerous 
othc \ nters "a\e expre sion to it notab! the histornn Calks 
tlienes of O^nth is Lmon betweer Gieeks \olur arv or tompul 
sor\ iid an obensiie 5 %ir against Persia wa^ he progran me they 
propounded 

\or \\a the time for its fuMment f-r distant The nei.-\ power 
which now rose to the "irst rank created b} Philip of Macedon 
had no ingrained tendencx mimical to the Persian empire Its 
immediate progr.*mme was rather M cedoman expansion at the 
expense of Thr ce and lihna and the subjection of the Balkan 
pemn ula But m its efforts to extend its power oxer the Greek 
tate it was bound to mal e use of the tendencies which am ed 
at the unitication of Greece ior the s ruggle ag inst Persia and 
this ideal demand it dared not reject 

Thus the condicl became inevitable In o-tO Artaxerxes III 
and his satraps supported the Greek towns m Thrace — ^Perinthus 
ind Byzantium — ^a^ainst IMacedoman aggression in ^8 he con 
iiuded an alliance with Demosthenes When Philip after the 
victorv of Chaeroneia had founded the league of Corinth (33 ) 
embracing the whole of Greece he accepted the national pro 
gramme and in ^^6 despatched his arm> to \sia Minor That he 
never entertained the thought of conquering the whole Persian 
empire is certain Presumably his ambitions would have been 
satisfied with the kberation of the Greek cities and perhaps the 
subjection of A.sia Minor as far as the Taurus With this his 
dominion would have attained much the same compass as later 
under Lysimathus farther than this the boldest hopes of Isocrates 
never v\ent 

But Philip b assassination in 336 fundamentally altered the 
situation In the person of his son the throne was occupied bv a 
soldier and statesman of gemus saturated with Greek culture and 
Greek thought and intolerant of every goal but the highest To 
conquer the whole world for Hellenic civilization b> the aid of 
Macedonian spears and to reduce the whole earth to unity was 
the task that this heir of Heracles and Achilles saw before him 
This idea of universal conquest was with him a conception much 
stronger developed than that which had inspired the Achaememd 
rulers and be entered on the project wnth full consciousness in 
the strictest sense of the phrase In fact if we are to understand 
Alexander aright it is fatal to forget that he was overtaken by 
death not at the end of his career but at the beginning at the 
age of 3o 

Tile Hellenistic Honaimon — ^How Alexander conquered 
Persia and how he framed his world empire ^ cannot be related 
in detail here The essential fact however is that after the victory 
of Giugamela (Oct i 3oX b c ) and still more completely after 
the assassination of Danus — ^avenged accordmg to the Persian 
laws on the perpetrators — ^Alexander regarded himself as the 
legitimate head of the Persian empire and therefore adopted the 
dress and ceremonial of the Persian kings 

With the capture of the capitak the Persian war was at an 
end and the atonement for the expedition of Xerxes was com 
piete — a truth S3nnbohcal!y expressed in the burnmg of the palace 
at Persepolis Now began the world conquest For an umversal 
empire however the forces of Macedonia and Greece were in 
sufficient the monarch of a world empire could not be bound by 
the limitations imposed on the tribal king of Macedon or the 
general of a league of Hellenic republics He must stand as an 
autocrat above them and above the law reahzmg the theoretical 
doctrines of Plato and Aristotle as the true king who is a god 
among men bound no more than Zeus by a law because himself 
he IS the law Thus the divme kingship of Alexander denves in 
direct lines not from the Oriental pohties — ^which (Egypt apart) 
know nothing of royal apotheosis— *but from these Hellemc 
theories of the state Henceforward it becomes the form of every 
absolute monarchy m a civilized land being formally mitigated 
only m Christen states by the assumption that the kmg is not 
God tmt kmg by the grace of God The e:^edxtion of 332 b c 
to the shrme of Ammon was a preliminary to this procedure which 
ua 334 was aealed by his offiaal elevation to divme rank m ah 
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the republics ot Greece To this corre ponds the fact that insttad 
ot actm^ on the doctrine oi Aristotle and Calli thenes and treat 
mg the Macedonians ai d G eeks as masters the Asiatics as 
erv tints Alexander had iinpartial recourse to the powers of 
all his subjects and strove to amalgama e them In the Per 
sians particular!}- he sought a second pillar lor his world 
empire Therefore as eariv «s b c he drafted 000 
voung Per lans educated them m Greek customs and trained them 
to war on the Macedonian model The Indian campaign showed 
that his Alacedonian troops were in fact inadequate to the con 
Quest of the v'i orid and m the summer of ^ 6 the> compelled him 
to turn back from the banks of the Hvpa is On his return to 
Persia he consummated at Susa (Tebruarv ^ 4 b c ) the union of 
Persian and Macedomar by the great marriage feast at which all 
hi superior o&cers with some 10 000 more Alacedomans were 
wedded to Persian wnes The Macedonian veterans were then 
disbanded and the Persians taken into his arm> Simultaneously 
at the Olympian iestnal of ^ 4 the command was issued to all 
the Cities of Greece to recognize him as god and to receive the 
exiles home In ^2^ b c the preparations for the circumnavigation 
and subjection of Arabia were complete the next enterprise being 
the conquest of the West and the battle for Hellenic culture 
a»amst Carthage and the Itahan tribes At that point Alexander 
died m Babylon on June 3 3 b c 

The Diadochi — ^Alexander left no heir Consequently his death 
not only ended the scheme of um\ersal conquest but led to an 
immediate Macedonian reaction The army which was considered 
as the representative of the people took over the government 
under the direction of its generals The Persian wn\ es were prac 
tically ail discarded and the Persian satraps removed' — at least 
from all important provmces But the attempt to maintain the 
empire m its unit} proved impracticable and almost immediately 
there began the embittered war waged for several decades by the 
generals (diadochi) for the inheritance of the great king*^ It was 
soon obvious that the eastern rulers at all events could not dis 
pense with the nativ e element Peucestas the governor of Persis 
there played the role of Alexander and won the Persians coni 
pietely to his side for which he was dismissed b} Antigonus in 315 
(Diod xix 48) A similar position was attained by Seleucus — ^the 
only one of the diadochi who had not divorced his Persian wife 
Apama — ^in Babylonia which he governed from 319 to 316 and 
regamed in the autumn of 31 While Antigonus who since 3^ 
had striv en to win the kingdom of Alexander for himself was de 
tamed by the war with his rnals in the west Seleucus with 
Babylon as his headquarters conquered the whole ot Iran as far 
as the Indus In northern Media alone which lay outside the main 
scene of operations and had only been partiailv subject to the 
later Achaememds the Persian satrap Atropates appointed by 
Alexander mamtamed his independence and bequeathed his 
province to his successors His name is borne by north Media 
to the present day — ^Atropatene modem Azerbaijan or Adher 
beijan {see Media) So too in Armenia the Persian dynasty of 
the Hydarmds held its ground and to these must be added in 
the east of Asia Minor the kingdoms of Pontus and Cappadocia 
founded c 301 by the Persians Mithradates I and Anarathes 
I These states were fragments of the Achaememd empire 
which had safely transferred themselves to the Hellenistic state 
system 

The annexation of Iran by Seleucus Nicator lad to a war for 
the countries on the Indian frontier his opponent being Sandra 
cottus or Chandragupta Maurya {qv) the founder of the great 
Indian empire of Maurya (Pahmbothra) The result was that 
Seleucus abandoned to the Indian kmg not merely the Indian 
provmces but even the frontier distncts west of the Indus (Strabo 

2We can accept neither the discussion of these events by Hogarth* 

The Deification of Alexander the Great * in the English Sist&ncd 
ti <1887) icf E Meyer Kle^ 1 3^) nor tho 

articte of W Tam Alexander s and the World Emgdoin 

Jmm qf BeUmm NX#I igar who tees to prove that the 

account of Diodorus 18 4 H about Alexander $ plans and their c4$sa 
tion by the army after h:® death is not taken Irom Hieronymus of 
Catdia and b quite unte^worthy 

DwAarr 


1 



[HELLENISTIC DOMINION 


PERSIA 


574 

XV 689“724) recei\ as compensation 500 elephants with other 
presents (Appian Syr 55 Justin xv 4 Pint Alex 62 Athen 1 
18 D ) His next expedition was to the west to assist L> simachus 
Ptolemy and Cassander in the overthrow of Antigonns 

The liattle of Ipsus in 301 gave him Syria and the east of A.sia 
Minor and from then he resided at the Syrian town of Antiochia 
on the Orontes Shortly afterwards he handed over the provin es 
east of the Euphrates to his son Antiochus who in the following ' 
years till 28 exercised m the East a very ener emetic and beneficial 
activity which continued the work of his father and gave the new 
empire and the Oriental Hellenistic civilization their form In his 
campaigns Alexander had founded several cities in Bactria Sog 
diana and India in which he settled his veterans and before his 
death he had begun or planned the foundation of Greek cities in 
Media and other parts of Iran These plans were now executed 
by the Seleucids on the largest scale Most of the new cities were 
based on older settlements but the essential point is that they 
were peopled by Greek and Macedonian colonists and enjoyed 
CIVIC independence with laws officials councils and assemblies of 
their own in other words an autonomous communal constitution 
under the suzerainty of the empire A portion moreover of the 
surrounding land was assigned to them Thus a great number of 
the country districts — the eBpyj above mentioned — ^were trans 
formed into municipal corporations and thereby withdrawn from 
the immediate government of the king and his officials (satraps or 
strategt) though still subject to their control except m the cases 
where they received unconditional freedom and so ranked as 
confederates The native population of these villages and rural 
districts at first had no civic rights but were governed by the 
foreign settlers Soon however the two elements began to 
coalesce m the Seleucid empire the process seems generally to 
have been both rapid and complete Thus the cities became the 
mam factors m the diffusion of Hellenism the Greek language 
and the Greek civilization ov er all Asia as far as the Indus At 
the same time they were the centres of commerce and mdustnal 
life and this in conjunction with the royal favour and the 
privileges accorded them continually drew new settlers (especially 
Jews) and many of them developed mto great and flourishing 
towns {see further under Hellenism) {cj Eduard Meyer Blute 
tmd Ntedergang des Hellem^mus m Asien 19 5) 

Shortly after his conquest of Babylonia Seleucus had founded 
a new capital Seleucia iqv) on the Tigris his intention being 
at once to displace the ancient Babylon from its former central 
position and to replace it by a Greek city This was followed by a | 
senes of other foundations m Mesopotamia Babylonia and Susi | 
ana (Elam) Media says Polybius (x 27) was encircled by 
a sequence of Greek towns designed as a barrier against the bar 
barians Among those mentioned are Rhagae (Rai) which 
Seleucus metamorphosed mto a Hellenic city Europus Laodiceia 
Apamea and Heraclea (Strabo xi 5 5 Plin vi 43 cf Media) To 
these must be added Achaea in Parthia and farther to the east * 
Alexandria Anon in Ana the modern Herat also Antiochia Mar 
giaxia (Strabo xi 514 516 Plin 46 93) now Merv and many 
others further Alexandria in Arachosia near Kandahar and the 
towns founded by Alexander on the Hindu Kush and m Sogdiana 

Thus an active Hellenic life soon arose in the East and Greek 
settlers must have come m numbers and founded new cities which 
afterwards formed the basis of the Graeco Bactnan kingdom 
Antiochus s general Demodamas crossed the laxartes and set up 
an altar to the Bidymaean Apollo (Plin vi 49) Another general 
Patrocles took up the investigation of the Caspian already begun 
by Alexander In contrast with the better knowledge of an older 
period he came to the conclusion that the Caspian was connected 
with the ocean and that it was possible to reach India on ship 
board by that route (Strabo n 74 xi 518 Plin vi 38) A project 
of Seleucus to connect the Caspian with the Sea of Azov by means 
of a canal is mentioned by Phn (vi 31) To Patrocles is due the 
information that an active commerce m Indian wares was carried 
on with the shores of the Black sea vm the Caspian (Strabo xi 

509) 

While Sellemsm was thus gaming a firm footing m ail the 
the native populatioi^ remamed absolutely passive Apart 


from the rude mountain tribes no national resistance was 
di earned of for centuries The Iranians quietly accep ed the 
foreign yoke and ^he higher classes adopted the external forms 
of the alien civilization e\ en though they were unable to renounce 
then innate characteristics Eratosthenes for instance speaks 
(ap Strabo 1 66) m high terms of the Iramans (Artam) ranbn«* 
them (as well as the Indians Romans and Carthaginians) on a 
level with the Greeks as regards their capacity for adopting city 
civihzation The later Farsee tradition contends that Alexander 
burned the sacred books of Zoroaster the Avesta and that only 
a few fragments were saved and afterwards reconstructed by the 
Arsacids and Sassanids This is absolutely unhistorical The 
Persian reli ion was never attacked by the Macedonians and 
Greeks Under their dominion on the contxary it expanded with 
great vigour not only m the west (Armenia north Syria and 
Asia Minor where it was the official religion of the kings of 
Pontus and Cappadocia) but also m the east in the countries of 
the Indian frontier That the popular gods—Mithras Anaitis 
etc — ^had come to he forefront has already been mentioned 
This propagandism howeier was void of all national character 
and ran on precisely the same lines as the propagandism of the 
Syrian Jewish and Eg>ptian cults Only m Persis itself the na 
tional character of the religion survived side by side with the 
memory of their old imperial position here a local Persian 
dynasty was allowed to rule in the centre of the province at 
Istakhr {cf Persis) 

Dechne of the Seleucids — ^In 82 bc Seleucus took the field 
against Lysimachus and annexed his dominions in Asia Mmor 
and Thrace In 281 he was assassinated m crossing to Europe 
and his son Antiochus I was left supreme over the whole empire 
From that time onward the Seleucid empire was never wt rest Its 
gigantic extent from the Aegean to the Indus everywhere offered 
points of attack to the enemy The Lagidae especially with their 
much more compact and efiective empire employed every means 
to weaken their Asiatic rivals and auxiliaries were found in the 
mmor states on the frontier — ^Atropatene Armenia Cappadocia 
Pontus and Bithynia the Galatians Pergamum Rhodes and 
other Greek states Moreover the promotion of Greek civihza 
tion and city life had created numerous local centres with sepa 
rate interests and centrifugal tendencies struggling to attain 
complete independence and perpetually forcing new concessions 
from the empire Thus the Seleucid kings courageous as many 
of them were were always battling for existence {see Seleucid 
Dynasty) 

These disturbances severely affected the borders of Iran While 
the Seleucid empire under Antiochus II Theos (264-247) was 
bemg harried by Ptolemy II Philadelphus and the kings at 
tention was wholly engaged in the defence of the western provinces 
the Greeks revolted in Bactria under their governor Diodotus 
{qv) Obviously it was principally the need of protection 
against the nomadic tribes which led to the foundation of an in 
dependent kingdom and Diodotus soon attained considerable 
^ power over the provinces north of the Hindu Kush In other 
I provinces too insurrection broke out (Strabo xi 573 Justin 
; xli 4) and Arsaces a chief of the Farm or Aparni — an Iranian 
I nomad tribe (therefore often called Dahan Scythians) inhabit 
mg the steppe east of the Caspian — ^made himself master of the 
district of Parthia {qv) in 248 b c He and his brothei Tiridates 
{qv) were the founders of the Parthian kingdom which how 
ever was confined within very modest limits during the follow 
mg decades Seleucus II Calhmcus (247-226) successfully en 
countered Arsaces (or Tiridates) and even expelled him {c 
238) but new risings recalled Seleucus to Syria and Arsaces was 
enabled to return to Parthia 

Greater success attended Antiochus III the Great (222-187) 
At the beginnmg of his reign (220) he subdued with the help of 
his minister Hermias an insurrection of the satrap Molon of 
Media who had assumed the royal title and was supported by 
his brother Alexander satrap of Persis (Polyb v 40 sqq ) P© 
further seized the opportunity of extorting an advantageous 
peace from King Artabazanes of Atropatene <who ha^ con 
siderably extended his'^ower (Pelyb v SS; After wagiu^ ^ 
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un uices lul i\ar h Ptolem> I\ for tie conquest of Coele 
h\ni but suppre ing the e\olt of \chaeus m Asia “Minor and 
€co\ering the former pro\mces oi the empire in that quarter 
Aiiiiiochus led a great expedition into the East desigmng to 
resto e the imperial aii hont} m its full extent He first remo\ed 
(21 1) the Armenian Ling Xerxes bv treachery (Pol>b \m ^ 
John of \ntioch fr and appointed two governors Artaxias 
M-iid Zanadris in his place (Strabo xi During the next 

jear he reduced the aft airs of Media to order (PoI>b x he 
then conducted a successful campaign a<>^ainst 4 rsaces of Parthia 
f ogj and ao*amst Euth>demus (q ) of Bactria ( oS~ 061 
who had overthrown the d>nast3 of Diodotus (Pohb x S sqq 
40 sqj XI ^4 Justin \ii In spite of his successes he con 
eluded peace with both kingdoms nghtly considering that it 
would be impossible to retain these remote frontier provmces 
permanen iy He next renew^ed his old friendship with the 
Indian king Sophagasenus (Subhagasena) and received from him 
150 elephants ( 06 bc j Through Arachosia and Drangiane in 
the \alle> of the Etvmander (Helmand) he marched to Car 
mama and Persis (Pol>b xi ^4) Both here and in Babylonia 
he re established the imperial authority and in 20^ undertook 
a voyage from the mouth of the Tigris through the Arabian 
gulf to the flourishing mercantile town of Gerrha in Arabia (now 
Bahrein) (Polyb xiii 9) 

Shortly afterwards however his successful campaign against 
Ptolemy V Epiphanes led to a war with Rome in which the 
power of the Seleucid empire was shattered (190 bc) Asia 
Minor lost and the king compelled to pay a heavy contribution 
to Rome for a long term of years In order to raise money he 
plundered a wealthy temple of Bel in Elam but was killed hy 
the inhabitants 187 bc (Diod xxvui ^ xxix 15 Strabo xvi 
44 Justm xxxii S Jerome [Hieronymus] on Dan xi 19 
Cuseb Ckron 1 53) The consequence of this enfeeblement of 

the empire was that the governors of Armenia asserted their 
independence Artaxias founded the kingdom of Great Armenia 
Zanadris that of Sophene on the Euphrates and the sources of 
the Tigris (Strabo xi 5^1) In other districts also rebellions 
occurred and m the east Euthydemus and his successors 
(Demetrius Eucratidas etc ) began the conquest of the Indus 
region and the Iranian borderland (Arachosia Ana) (See Bac 
TR iA Euthydemus Eucratides Demetrius Menander ) 

But the energetic Seleucids fought desperately against their 
fate Antiochus IV Epiphanes (176-163) restored once more 
the Eastern dominion deleated Artaxias of Armenia (Appian 
63 r 45 Diod XXXI 17a S Jerome on Dan xi 40) restored 
several towns in Babyloma and subdued the Eiymaeans His ■ 
attempt however to plunder the sanctuary of Nanaia failed ' 
(Polyb XXXI II cf Maccab 1 6 11 i 13 App Syr 66) Persis 
also and Media were still subject to him He tried to strengthen 
Hellenism throughout his empire by settlmg Greek colonists and 
mercenanes m the native towns — then also m Babylon and 
Jerusalem — and granting them the right of Greek cities But 
after his death at Gabae (Isfahan) in Persis (163 b c cf Polyb 
XXXI II Maccab 1 6 11 9 Jos Ant Jud xii 9 i) the Romans 
took advantage of the dynastic broils to destroy the Seleucid 
empire They reduced its army and fleet and favoured every re 
bellion among others that of the Jews In spite of ail Demetrius 
I Soter (161-150) succeeded ui suppressing (159) a revolt of 
Timarchus of Miletus governor of Babylon who had occupied 
Media assumed the title of great king and had been recognized 
b} the Romans (Appian Syr 45-47 Trogus Fral 34 Diod 
XXXI 27 A cf the coins of Timarchus) ^ 

The Paxtliiaii Empire —Meanwhile m the east the Arsacids 
had begun their expansion Phraates I (c 1 75-1 70) subdued 
the Mardians in Elburz His brother Mithradates I (c 170- 
138) had to sustain a difl&cult war with Eucratides of Bactna 
but eventually succeeded in wresting from him some districts 
on the Turanian frontier Indeed he pene rated as far as and 
farther than the Indus (Diod xxxin 18 Oros v 4 16) In the 
wrest he conquered Media and thence subdued Babylonia He 

%»the whole of this period see further Anitookus Asmocaus 
SETExjcm Dynasty HmAusM 


further reduced the Eiymaeans sacked their temple in the moun 
tarns and captured the Greek citv of Seleucia on the Hedvphon 
(btrabo xvi ^4^1 Justm xli 6) The Seleucids meanwhile were 
harassed b> a gravated di order and insurrections X ever the 
less m 40 Demetrius II Nicator took the field in order to 
save the east but was defeiled and captured Shortly after 
wards Mithradates I died Hi son Ihr..ates II (c I08-1 /) 
was attacked in 1^0 b> Antiochus \ II Sidete the brother ot 
Deme nu II on \%hich the Parthian king released the latter 
Antiochus pressed succe siuli> on and once more recovered 
Babvioma but in i 9 was defeated m Media and fe 1 m a des 
perate struggle With this battle the Seleucid dominion over 
the countries east of the Euphrates was defimlei> lost The Baby 
Ionian towns especially Seleucia (g j ) were handed over by 
Phraates to his favourite the Hyrcaman Himerus who punished 
them severely for their resistance 
During these wars great changes had taken place m eastern 
Iran In 1^9 Mongolian tribes whom the Chinese call “Vue chi 
and the Greeks Scythians forced their way into Sogdiana and 
in io9 conquered Bactria (Strabo xi 571 Justm xiii 1 Trog 
Frol 41 see Bactria) From Bactria they tried to advance 
farther into Iran and India Entering into an alhance with 
Antiochus VII they assailed the Parthian empire Phraates II 
marched to encounter him but was himself defeated and slam 
and his countiy ravaged far and wide His successor Artabanus 
I (c I /-1 24) the uncle of Phraates also fell m battle against 
the Tochanans the principal Scythian tribe (Justm xhi i 
Johannes Antiochen fr 66 ) but his son Mithradates II sur 
named The Great (c i 4-88) defeated the Scvthians and 
restored for a while the power of the Arsacids He also defeated 
Artavasdes the king of Great Armenia his son Tigranes a 
hostage m the hands of the Parthians was only redeemed by the 
cession of /O valleys (Strabo xi 53 ) When Tigranes attempted 
to seize Cappadocia and the Roman praetor P Cornelius Sulh 
advanced agamst him Mithradates in 9 b c concluded the first 
treaty between Parthia and Rome (Pint Sidla v Liv epit 70) 
The dynastic troubles of the Seleucids m Syria gave him an 
opportunity for successful mtervention (Jos Ant Jud xiii 13 4 
14 3) Shortly afterwards he diied and with his death the 
; Arsacid power collapsed for the second time The possession of 
the western provinces and the dominant position in western Asia 
passed to the Armenian Tigranes (qv) who wrested from the 
Parthians Mesopotamia and the suzeramty of Atropatene 
Gordyene Adiabene Osroene Simultaneously began a new and 
severe conflict with the Scythians Parthian corns probably 
datmg from this period (Wroth Catal of the Cmns of Farthm 
1900 p XXX and p 40) mention victorious campaigns of 
Parthian kings and a conquest of the provinces of Ana Margiane 
and (^) Traxiane (cf Strabo xi 505) But how confused the 
situation was is shown by the fact that in 76 b c the octogenarian 
king Sanatruces was seated on the Parthian throne by the 
Scythian tribe of the Sacaraucians (cf Strabo xi 511 Trog 
Frol 42) The names of his predecessors are not known to us 
Obviously this period was marked by continual dynastic feuds 
(cf Trog Frol 4 ) Not till Sanatruces s successor Phraates 
III (70-57) do we find the kingdom again in a settled state 
A fact of decisive significance was that the Romans now began 
to advance agamst Tigranes In vam Mithradates of Pontus and 
Tigranes turned to the Parthian king the latter even proffermg 
restitution of the conquered frontier provinces Phraates though 
rightly distrusting Rome nevertheless concluded a treaty with 
Lucullus (69 Bc) and with Pompey and even supported the 
latter in his campaign against Tigranes in 66 But after the 
victory It was manifest that the Roman general did not con 
sider himself bound by the Parthian treaty When Tigranes had 
submitted Pompey received him into favour and extended the 
Roman supremacy over the vassal states of Gordyene and 
Osroene though he had allured the Parthian king with the pros 
pect of the recovery of his old possessions as far as the Euphrates 
Phraates complained and simultaneously attacked Tigranes now 
a Roman vassal (64 b c ) But when Pompey refused reparation 
Phraates recognized that he was too weak to begm the struggle 
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With Rome and contented himself with forming an alliance with 
Tigranes m hopes that the futirre would bring an opportunity for 
his revenge (Dio Cass xxxvi ^ 5 yxxvii 5 sgq Pint Luc 30 
Fomp 33 38 cf Sallust s ie ter of Mithradates to Arsaces) 
Although Phraates III had not succeeded in regaining the 
full power of his predecessors he felt justified m again assuming 
the title king of kings — ^which Pompey declined to acknowledge 
—and even m proclaiming himself as god (Phlegon fr 12 ap 
Phot cod 9/ and on part of bis coins) but in 57 bc the god 
was assassinated by his sons Orodes and Mithradates 
Or gam atton —The Parthian empire as founded by the con 
quests of MithiadM^tes I and restored once by Mithradates II 
and again by Phraates III was to all exterior appearance a 
continuation of the Achaememd dominion Thus the Arsacids 
now be an to assume the old title king of kings (the shahanshah 
of modern Ptrsxi) though previously their coins as a rule had 
borne only the legend great king The official version preserved 
by Arrian in his Parthtca {ap Phot cod 58 see Parthia) de 
nves the line of these chieftains of the Farnian nomads from 
Artaxerxes II In reality however the Parthian empire was totally 
different from its predecessor both externally and mternally It 
was anything rather than a world empire The countries west 
of the Euphrates never owned its dominion and even of Iran 
itself not one half was subject to the Arsacids There were m 
deed vassal states on every hand but the actual possessions of the 
lungs— "the provinces governed by their satraps — consisted of a 
rather narrow strip of land stretching from the Euphrates and 
nprth tiabyloitia through southern Medi^ and Parthia as far as 
Ara<^o$m (north wost Afghanistan) and following the course 
of the ^reat tr^de route which from time immemorial had carried 
the tr^^p betrveen the west of Asm and India We still possess 
a description of this route by Isidore of Charax; probably dating 
fforh &e Augn^fcan period (in C Muller Gmgraph graec^ 
vol r) in mich is efontmu^od a list of the xB rmpeml 
fcwva to (ji cf 41) ^ 


enumerates 19 but of these Saca tene formed no part of the 
Parthian empire as has been shown by von Gutschmid 

The lower provinces (ze the districts west of Parthia) are 
(r) Mesopotamia wffh northern Bab> Ionia from the Euphrates 
bridge at Zeugma to Seleucia on the Tigris ( ) Apoiloniatis the 
plain east of the Tigris with Artemita (3) Chalomtis the hill 
country of Zagrus (4} ’Western Media (s) Cambadene with 
Bagistana (Behistun) the mountainous portions of Media (6) 
Upper Media with Ecbatana (/) Rhagiane or Eastern Media 
Then with the Caspian Gates — ^the pass between Elburz and the 
central desert through which lay the route from west Iran to 
east Iran — the upper provinces begm (8) Choarene and (9) 
Comxsene the districts on the verge of the desert (10) 
Hyrcama (11) Astabene with the royal town Asaac on the 
Attruck {see Parthia) (12) Parthyene with Parthaumsa where 
the sepulchres of the kings were laid (13) Apavarcticene (now 
Abiward with the capital Reiat) (14) Margiane (Merv) (15) 
Ana (Herat) (16) Anauon the southern portion of Ana (17) 
Zarangiane the country of the Drangians on the lake of 
Hamun (18) Arachosia on the Etymander (Helmand) called 
by the Parthians White India extending as far as Alexan 
dropohs (Kandahar) the frontier city of the Parthian empire 

On the lower Etymander the Sacae had established them 
selves^ — obviously on the inroad of the Scythian tribes — ^and 
after them the country was named Sacastene (now Sejistan 
Seistan) Through it lay the route to Kandahar and for this 
reason the dmtnct is desc ibed by Isidore though it formed no 
part of fhe Parthian empire 

Romid these provinces lay a ring of num®^uus mmor states? 
yrh]|ch as a rule were dependent on the Arsacids They mi^t 
however partially transfer their allegiance on the rise of a pew 
pqwer {e g Tigianes in Armenia) or a Roman invasion Tims rt 
1$ not without justice that the ^rsacid period ^is desmbem rn 
the later Persian and Arabian tradition as the period of 
fenga of the part Vhrch the ^hfeanwS 
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the I atids iruin \ h k. the later pronunciation ot the name , 
Irsk / == \r aiCbi had wun he iir t plate This tradition ho\ 
t\tr IS ncbulou in he eitrtme tilt % holt list oi Lmpf \\hich | 
It e\t 1 o+aF Liihis^oricai onh the name of o e B la h 
(=:\o^o ae esj and oi the last Ardtw in ( = \rtabanu j ha\m ^ 
bten p e er ed The Dtnod from the death of \lexander to ta s 
S i anid Irdishir I i put by he Per lan tradition 66 \ ar ' 
which \\ b afterward correctec after S ro Grecian e\idence t 
0 5 j ear Tht attwal number is 54S >ears (le o ^ bc to i 
4D 6) The tattrients of the \rmeman historians as to this 
p nod are ai 0 absolutth worthless 

Tht ten n 0 ^ impor ant of the \ a sal states w ere — 

I The I m doni ot Osroene {g ) m the north ea t ot 
Mesopotamia with Edessa as capiO founded about 1^0 bc by 
the ch ef lam of an Arabian tribe the Orrhoei which established 
itselt there 

To this must be added the numerous Arabian tribes of the 
Mesopotamian desc t under their chiefs among whom one 
Akhiudomus tomes into prominence in the period of Tigranes 
and Crassus Their settlement m Mesopotamia was encouraged 
b> Tigranes according to Plutarch {Luc 1 ) and Phny (vi 
14 ) In later times the Arabic town At % m an oasis to the 
west of the Tio-ris governed by its own kings gamed special 
importance 

^ and 4 To the east of the Tigns lay two kingdoms Gordyene 
(or Cord>enej the country of the Carduehians (now Bohtan) a 
wild mountainous district south of Armenia and Adiabene 
(Hadyab) the ancient Ass>na on either side of the Zab (Lycus) 
On the farther side of Zagrus adjoining Adiabene on the 
east was the kingdom of Atropatene in north Media now often 
simply called Media (q v) 

\\ hile the power of Armenia was at its height under Tigranes 
(S6-69 B c ) all these states owned his rule After the victories 
of Pompey however the Romans claimed the suzerainty so that 
during the next decades and the expeditions of Crassus and An 
tony they oscillated between Rome and Parthia though their 
inclination was generally to the latter For they were all Orientals 
and consciously or unconsciously representatives of a reaction 
against that Hellenism which had become the heritage of Rome 
At the same time the loose organization of the Parthian empire 
afforded them a greater measure of independence than they could 
hope to enjoy under Roman suzerainty 

6 In the south of Babylonia m the district of IMesene (the 
modern Maisan) after the fall of Antiochus Sidetes (129 bc) 
an Arabian prince Hvspaosmes or Spasines (m a cuneiform m 
scription of 127 on a clay tablet dated after this year he is called 
Abpasme) founded a kingdom which existed till the nse of the 
Sassanian empire Its capital was a city (mod Mohammerah) 
first founded by Alexander on an artificial hill by the junction of 
the Eulaeus (Karun) with the Tigris and peopled by his veterans 
The town which was originally named Alexandria and then re 
bmlt by Antiochus IV as Antiochia was now refortified with 
dikes by Spasines and named Spasinu Charax ( the wall of 
Spasines ) or simply Charax (Plm vi 138 seq ) In the follow 
mg centuries it was the mam mercantile centre on the Tigris 
estuary 

The kingdom of Mesene also called Characene is known to 
us from occasional references in various authors especially 
Lucian (Macrabu 16) as well as from numerous corns dated 
by the Seleucian era which allow us to frame a fairly complete 
list of the kings * The Arabian dynasty speedily assimilated 
Itself to the native population and most of the kings bear 
Bal^loman— m a few cases Parthian— names The oj 06 cial lan 
guage was Greek till on the destruction of Seleucia (ad 164) 
it was replaced on the coinage by Aramaic Another Babylonian 
dynast must have been Hadadnadmaches (c 100 b c ) who built 
m Tello the fortified |miace which has been excavated by de 

&int Martin Mechrehes sur h Misk&e la (xBsS) 

S u 4 sur h rayfaume m hM 4 s^m % &belon 

kOT etcbronpl dca la Charackie 

tol wmmffik vol I (ifSgtJ 


East 01 the Tigris ia> the kingdom ot El>mais (Elam) 10 
% hich belon«^ed Su a and its modtrn reoresen a i\ c \hwaz 
larther donn on the Eui eus The El>mae3ns \/ho had already 
ouered a repeated e istance o the beieucids were suDdued 
Mithrada es I as we ha\e mcptioned above but the> remained 
d separate state which often rebelled against he Msatids (Strabo 
xvi 34 cf Plut Pan p ^6 lac A/? vi 50) Of the kings 
who apparentlv belonged to a Parthian djnast} several beirin 
he name Cammascires are kno\ n to us tiom coins dated &i and 
I B c One of these is de ignateJ b> Lucian ( Maurobu 16 j king 
of the Parthians while tie coinage of another Oiodes dis 
pla^-s \ramaic script (Mlolte de la ru>e Rej mm 4me sene 
t VI p 9 sqq 190 I Thelingdom which 1 seldom mentioned 
survived till ^rdashir I In it nei hbourbood Strabo mentioned 
the minor dynasties of the Sagapemans and Silacenians (xvi 
4:,) The Lxians moreover with the Co baeans and other 
mountain tribes maintained their independence exactly as under 
the la er Achaememds (Strabo x\ 1 14 Plm \i 

8 The district of Persis the local d>nasts became mde 
pendent after the time of Antiochus IV They perpetuated the 

j Vchaememan traditions and on their coins — ^which bear the 
I Persian language m Aramaic characters t a the so called Pahlavi 
— ^appear as zealous adheients of Zoroastrianism and the Fire 
cult (see Persis) They were forced however to acknowledge 
the suzeramt> of Parthia to which the> stood m the same position 
as the Persians of Cyrus and his forefather to the Median em 
pire (c/ Strabo XV 7 8 7^6 Lucian Macrob I5) In later 

times before the foundation of the Sassamd dominion Persis 
was disintegrated into numerous small local states Even m 
Carmania we find independent kmgs one of whom gave his name 
to a town Vologesocerta (Balashlert) 

9 The east of Iran — Bactria with Sogdiana Eastern Arachosia 
and Gedrosia — ^was never subject to the Arsacids Here the 
Graeco Bactrian and Graeco Indian kingdoms held their own 
till in X39 B c they succumbed before the invading Mongohan 
and Scythian tnbes (see Bactria and works quoted there) But 
m the Indus district the Greek kings held their ground for an 
appreciably longer period and for a while widely extended their 
power (see Menander oe Ikdia) Among the kings then fol 
lowing only known to us from their corns there appears a 
djmasty with Iranian and sometimes peculiarly Parthian names 
which seems to have reigned m the Punjab and Arachosia Its 
best known representative Gondopbares or Hyndopherres to 
whom legend makes the apostle Thomas write reigned o/er 
Arachosia and the Indus district about ad o Further about 
AD 70 the Fenplus of the Erythraean sea mentions that the 
great commercial town of Mmnagar in the Indus Delta was 
under Parthian kings who spent their time in expeihng one 
another Here then it would seem there existed a Parthian 
dynasty which probably went back to the conquests of Mith 
radates I (cf Vincent A Smith The Indo Parthian Dynasties 
from about 120 bc to ad xoo m the Zettschr 4 er dmtsch&n 
margenl GeseUsch 60 1906) Naturally such a dsmasty would 
not long have recognized the suzerainty of the Arsacids It sue 
cumbed to the Indo Scythian empire of the Eushana who had 
obtamed the sovereignty of Bactria as early as about a d 50 and 
thence pressed onward into India In the period of the Pertplus 
(cad 70) the Scythians were already settled m the Indus valley 
(pp 3S 41 48) their dominion reachmg its zenith under 
Kamshka (cad i 23-153) 

This empire of the Kushana merits special mention here on 
account of its peculiar rehgious attitude which we may gather 
from the coins of its kings on which an alphabet taken from the 
Greek is employed (cf Aurel Stem *Zoroastrian Deities on 
Indo Scythian Coins m The Babylonmn and Onental Record 
vol 1 1SS7) Kamshka as is well known had embraced 

Buddhism and some of his corns bear the image and name of 
Buddha Iranian divinities however predominate on his cur 
rency Mithras (Mihro or Behasy the Moon MA (alsb Selaoe) 

. A^hro the Fire Oftlmpto (Verethragna) 

: (hvarena) majesty of kmgdbip” Tm&mlkt (Tistrya the 
Nmm ottens. Iten we have a 
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perfect example of syncretism as m the Mithras cult m \t 
mema Asia Minor and still further m the Roman empire 
Buddhism and Zoroastrianism have been wedded m the state re 
ligion and m characteristic Indian fashion are on the best of 
terms with one another precisely as m the Chinese empire at ; 
the present day find the most varied relictions side by side ; 
and on an equal footmo^ ' 

10 Originally a part of the Turanian steppe belonged to the 
Arsacids it was the starting point of their power Soon however 
the nomads (Dahae) “^ained their independence and as we have 
seen repeatedly attacked and devastated the Parthian empire 
in conjunction with the Tochanans and other tribes of Sacae and 
Scy hians In the subsequent period again we shall frequently 
meet them 

Character of the Empire — It may appear surprising that the 
Arsacids made no attempt to incorporate the minor states in the 
empire and create a great and united dominion such as existed 
under the Achaememds and was afterwards restored by the Sas 
samds This fact is the clearest symptom of the inner weakness 
of their empire and of the small power wielded by the king of 
kint^s In contrast ahke with its predecessors and its successors 
the Arsacid dominion was peculiarly a chance formation — a state 
which had come into existence through fortuitous external cir 
cumstances and had no hrm foundation within itself or any 
intrinsic rats on d otre 

Three elements of widely different kinds contributed to its 
origin and defined its character It was sprung from a predatory 
nomad tribe (the Parman Dahae Scythians) which had estab 
hshed itself m Khorasan (Parthia) on the borders of civilization 
and thence gradually annexed further districts as the political 
situation or the weakness of its neighbours allowed Conse 
quently these nomads were the mam pillar of the empire and 
from them were obviously derived the great magnates with their 
huge estates and hosts of serfs who composed the imperial coun 
cii led the armies governed the provinces and made and unmade 
the kings (Strabo xi 515 Justin xli 2 the former terming them 
<xvyy€u^is kinsmen of the king the latter probuh) Of these 
great families that of Surenas held the privilege of setting the 
diadem on the head of the new king (Plut Crass i Tac Ann 
VI 4 ) 

The military organization moreover was wholly nomadic in 
character The nucleus of the army was formed of armoured 
horsemen excellently practised for long distance fighting with 
bow and javekn but totally unable to venture on a hand to hand 
conflict their tactics being rather to swarm round the enemy s 
squadrons and overwhelm them under a hail of missiles When 
attacked they broke up as it seemed in hasty and complete flight 
and having thus led the hostile army to break its formation they 
themselves rapidly reformed and renewed the assault How dif 
ficult it was for infantry to hold their own against these mounted 
squadrons was demonstrated by the Roman campaigns especially 
in broad plains like those of Mesopotamia In winter however 
the Parthians were powerless to wage war as the moisture of the 
atmosphere relaxed their bows The infantry in contrast with its 
earher status under the Persians was wholly neglected On the 
other hand every magnate put into the field as many mounted 
warriors as possible chiefly servants and bought slaves who hke 
the Janissaries and Mamelukes were trained exclusively for war 
Thus Surenas in 53 bc is said to have put at the kings dis 
posal I 000 mailed horsemen and m all 10 000 men including the 
tram which also comprised his attendants and harem (Plut 
Crass 2X description of the military organization m Dio Cass 
40 15 Justin xli 2) In the army of 50000 mounted men 
which took the field against Mark Antony there were says Justm 
only 400 freemen 

How vital was the nomadic element m the Parthian empire is 
obvious from the fact that m civil wars the deposed kings con 
sistently took refuge among the Dahae or Scythians and were 
restored by them But xn Parthia these nomads were amalga 
m^ed with the native peasantry and with their rehgion had 
adopted their dress and manners Even the kings after the 
two or three wear their hair and beard long in the Iranian 


lashion whereas their predecessors are beardless Mthough the 
\rsacids are strangers to any deep religious interest (m contrast 
to the Achaememds and Sassanids) they acknowledge the Per 
Sian gods and the leading tenets of Zoroastrianism They erect 
fire altars and even obey the command to abandon ail corpses to 
the dogs and fowls (Justm xli The union moreover recom 
mended by that creed between brother and sister — and even son 
and mother — occurs amon^^ them Consequently beside the 
council of the nobility there is a second council of Magians and 
wise men (Strabo xi 

Again they perpetuate the traditions of the Achaemenid em 
pire The Arsacids assume the title kings of kings and derive 
their line from Artaxerxes II Further the royal apotheosis so 
common among them and recurring under the Sassamds is prob 
ably not so much of Greek origin as a development of Iranian 
views For at the side of the great god Ahuramazda there stands 
a host of subordinate dmne beings who execute his will — amon 
these the deified heroes of legend to whose circle the king is now 
admitted since on him Ahuramazda has bestowed victory and 
might 

This gradual Iraniamzation of the Parthian empire is shown by 
the fact that the subsequent Iranian traditions and Firdousi in 
particular apply the name of the Parthian magnates (Pah 
lavan) to the glorious heroes of the legendary epoch Conse 
quently also the language and writing of the Parthian period 
which are retained under the Sassamds received the name 
Pahlavt t e Parthian The script was derived from the Aramaic 

But to these Oriental elements must be added that of Hellen 
ism the dominant world culture which had penetrated into 
Parthia and Media It was indispensable to every state which 
hoped to play some part m the -world and was not so utterly 
secluded as Persis and Atropatene and the Arsacids entertamed 
the less thought of opposition as they were destitute of an m 
dependent national basis All their external institutions were 
borrowed from the Seleucid empire their coinage with its Greek 
inscriptions and nomenclature their Attic standard of currency 
and doubtless a great part of their administration also In the 
towns Greek merchants were everywhere settled Mithradates I 
even followed the precedent of the Seleucids m building a new 
city Arsacia which replaced the ancient Rhagae (Rai Europus) 
m Media The further the Arsacids expanded the deeper they 
penetrated into the province of Hellenism the first Mithradates 
himself assumed after his great conquests the title of Pktlhel 
len the protector of Hellenism which was retained by almost 
all his successors Then follow the surnames Eptphanes the 
revealed god Dikatos the just Euer gates the benefactor 

aU of them essentially Greek m their reference and also regu 
larly borne by all the kings After the conquest of the Euphrates 
and Tigris provinces it was imperative that the royal residence 
should be fixed there But as no one ventured to transfer the 
royal household and the army with its hordes of wild horsemen 
to the Greek town of Seleucia and thus disorganize its commerce 
the Arsacids set up their abode m the great village of Ctesiphon 
on the left bank of the Tigris opposite to Seleucia which ac 
cordingly retained its free Hellenic constitution (see Ctesiphon 
AND Seleucia) So also Orodes I spoke good Greek and Greek 
tragedies were staged at his court (Plut Crass 33) 

In spite of this however the rise of the Arsacid empire marks 
the beginning of a reaction against Hellenism — ^not indeed a 
conscious or official reaction but a reaction which was all the 
more effective because it depended on the impetus of circum 
stances working with all the power of a natural force The 
essential point is that the east is completely divorced from the 
Mediterranean and the Hellenic world that it can derive no fresh 
powers from that quarter and that consequently the influence 
of the Oriental elements must steadily increase This process 
can be most clearly traced on the corns— almost the sole me 
monals that the Parthian empire has left From reign to reign 
the portraits grow poorer and more stereotyped and the inscnp 
tions more neglected till it becomes obvious that the engraver 
himself no longer understood Greek but copied ftiechamc^lly the 
signs before his eyes as is the cff^e with the contemporary Indo 
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Sc\lhian toirai^e and also in Me ent Indeed after \ologaests 
I f*,!- /’J the \ra"nait script is occasiondli> tmpio\ed Tht 
political oppo 1 ion to he T\esttrn emp res the Seieucids fir t 
then the Romans precipitated this de\eiopment \aturail> 
enough the Greek t tie beheld a liberator m e\ery arir> that 
marched irom the west and were e\er read> to cast m their iot 
with such— a disposition for which the subsequent penalU was 
not lacking The Parthian magnates on the other hand with the 
arm\ would ha\e little to do with Greek culture and Greek mod s 
of life which they contemptuous y re aided as efieininate ana 
unmanl> The> required of their rulers that the> should ii\e in 
the fa hion of their c our try practice arms and the chase and 
appear a Oriental sultans not as Grecian kings 

These tendencies taken together explain the radical weakness 
of the Parthian empire It was easy enouo-h to collect a great 
arma and achieve a great \ictor> it was absolutely impossible 
to hold he arm> together for an> longer period or to conduct a 
reguia campaign The Parthians proved mcapabie of creating 
a hrm united organization such as the Achaem mds before them 
and the Sassanids alter them gave to their empire The kin«^s 
themseh es were to> s m the hands of the magnates and the army 
who tenaciously as they clung to the anointed d> nasty of the 
\rsacids were utterly indifferent to the person of the mdividual 
A.rsacid Every moment they were ready to overthrow the reim 
in monarch and to seat another on his throne The kmgs for 
their part sought protection m craft treachery and cruelty and 
onl> succeeded m aggravating the situation More especiahy they 
saw an enemy in e\ ery pnnee and the worst of enemies in their 
own sons Sanguinary crimes were thus of everyday occurrence 
m the ro>ai household and frequently it was merely a matter of 
chance whether the father anticipated the son or the son the 
father The conditions were the same as obtained subsequently 
under the Mohammedan caliphate (qv) and the empire of the 
Ottomans The internal history of the Parthian dominion is an 
unbroken sequence ol civil war and dvnastic strife 

For the literature dealing with the Parthian empire see Parthia 

The Wars with Rome — ^These conditions elucidate the fact 
that the Parthian empire though founded on annexation and 
perpetually menaced by hostile arms m both the east and the 
west yet never took a strong offensive after the days of Mithra 
dates II It was bound to protect itself against Scythian 
aggression in the east and Roman aggression in the west To 
maintain or regain the suzerainty over Mesopotamia and the 
vassal states of that region as also over Atropatene and Armenia 
was its most imperative task \et it always remained on the 
defensive and even so was lacking in energy Whenever it made 
an effoit to enforce its claims it retreated so soon as it was 
confronted by a resolute foe 

Thus the wars between Parthia and Rome proceeded not from 
the Parthians — deeply injured though they were by the en 
croachments of Pompey — ^but from Rome herself Rome had 
been obhged reluctantly enough to enter upon the inheritance 
of Alexander the Great and since the time of Pompey had 
definitely subjected to her dominion the Hellemstic countries as 
far as the Euphrates Thus the task now faced them of annexing 
the remainder of the Macedonian empire the whole east from 
the Euphrates to the Indus and of thereby saving Greek cmliza 
tion icf Plut Comp Nu &t Crass 4) The aristocratic repubhe 
quailed before such an enterprise though Lucuilus at the height 
of his successes entertained the thought (Plut Luc 30) But the 
ambitious men whose goal was to erect their own sovereignty 
on the ruins of the republic took up the project With this ob 
jective M Licimus Crassus the triumvir in 54 B c took the 
aggressive against Parthia the occasion bemg favourable owing 
to the dynastic troubles between Orodes I the son of Phraates 
III and his brother Mithradates III Crassus fell on the field 
of Carrhae (June 9 53 » c ) With this Mesopotamia was re 
gamed by the Parthians and King Artavasdes of Armenia now 
entered their alliance But apart from the ravaging of Syna 
(5T B c ) by Pacorus the son of Orodes the threatened attack on 
the R«man emfure was carried into effect neither then nor dunng 
the civil war of Caesar and Pomjpey At the time of his assassma* 


tion Caesar was intent on resuming the expedition of Crassus 
Tht Parthians formed a league with Brutus and Cassius as 
previou 1 > With Pompev but gave them no support until in 40 
B c a Parthian armv led b> I acorus and the republican general 
Laoienus harried Svria and \ la Minor But it was easily re 
pulsed by \ entidius Bassus the lieutenant of Mark Antony 
Pa orus him elf fell on Jm e 9 3S b c at Gmdarus in northern 
Svria Antony then attacked the Parthians m ^6 bc and pene 
trated through Armenia into Atropatene but was defeated by 
Phraates I\ — who m 0/ bc had murdered hi father Orodes I 
— and compelled to retreat with heavv losses The continuation 
of he war was f ustrated the conflict with Octavian Armenia 
alone was again subdued m ^4 b c bv Anton> who treacherously 
captured and executed Ring Artavasdes 
Roman opinion universally expected that Aue,ustus would take 
up the work of his predecessors annihilate the Parthian dominion 
and subdue the east as far as the Indians Scvthians and Seres 
(cf Horace and the other Augustan poets) But Augustus dis 
appointed these expectations His whole policy and the needs of 
the newiv organized Roman empire demanded peace His efforts 
were devoted to reaching a modus oi endt by which the authority 
of Rome and her most vital claims might be peacefully vindi 
cated This the weal ness of Pa thia enabled him to effect with 
out much difficulty His endeavours were seconded by the revolt 
of Tiridates II before whom Phraates IV was compelled to flee 
(^ Bc) till restored by the Scythians Augustus lent no sup 
port to Tiridates m his second march on Ctesiphon (26 b c ) but 
Phraates was all the more inclined on that account to stand on 
good terms with him Consequently in o bc he restored the 
standards captured m the victories over Crassus and Anton> 
and recogmzed the Roman suzerainty over Osroene and Armenia 
In return the Parthian dominion in Babylonia and the other 
vassal states were left undisputed 

Thus It was due not to the success and strength of the 
Parthians but entirely to the principles of Roman pohey as de 
fined by Augustus that their empire appears as a second great 
independent power side by side with Rome The precedence of 
the Caesars indeed was always admitted by the Arsacids and 
Phraates IV soon entered mto a state of dependency on Rome 
by sending (9 b c ) four of his sons as hostages to Augustus — a 
convenient method of obviatmg the danger threatened in their 
person without the necessity of killmg them In 4 b c however 
Phraates was assassinated by his favourite wife Musa and her 
son Phraates V In the subsequent broils a Parthian faction 
obtained the release of one of the princes interned in Rome as 
Vonones I (a d 8) He failed however to mam tarn his position 
for long He was a stranger to the Parthian customs and the 
feeling of shame at dependency on the foreigner was too strong 
So the rival faction brought out another Arsacid resident among 
the Scythian nomads Artabanus II who easily expelled Vonones 
—only to create a host of enemies by his brutal cruelty and to 
call forth fresh disorders 

Similar proceedings were frequently repeated m the period 
foilowmg In the intervals the Parthians made several attempts 
to reassert their domimon over Armenia and there install an 
Arsacid prince but on each occasion they retreated without 
giving battle so soon as the Romans prepared for war Only the 
dynasty of Atropatene was finally deposed and the country placed 
under an Arsacid ruler Actual war with Rome broke out under 
Vologaeses I (51-77) who made his brother Tiridates fang of 
Armenia After protracted hostilities m which the Roman army 
was commanded by Cn Bomitius Corbulo a peace was con 
eluded m A D 63 confirming the Roman suzeramty over Armenia 
but reco«mmng Tiridates as fang (see Cobbubo) Tiridates him 
self visited Rome and was there invested with the diadem by 
Nero (a d 66) After that Armenia continued under the rule of 
an Arsacid dynasty 

These successes of Vologaeses were counterbalanced by sen 
ous losses m the east He was hampered m an energetic campaign 
against Rome by attacks of the Dahae and Sacae Hyrcama also 
revolted and asserted its independence under a separate hue of 
fangs A httle later the Alans a great Iranian tnbe in the south 
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of Russia — the ancestors of the present day Ossets — ^broke for | on y accessible to the Orientals m an Aramaic dress Voiogaeses 


the first time through the Caucasian pa ses and ravaged Media 
and Armenia — an incursion vvhich they often repeated m the 
foIIoi?vm<y centuries 

On the other side the rei n of Volo aeses I is characterized j 
by a great advance m the Oriental reaction a«yainst Hellenism 
The line of Arsacids which came to the throne in the person of 
A.rtabanus II (ad 10) stands m open opposition to the old 
kings with their leanin s to Rome and at least external tin<=^e 
of Hellenism The n w regime obviously laid much more stress 
on the Oiiental cha acter of their state though Philostratus m 
his life of Apollonius of Tyana (m reality a fantastical romance 
which conta ns bcarcely any historical information) states that 
Vardanes I (ad 40-45) tne rival king to the brutal Gotarzes 
(ad 40-51) was a cultnated man (H/ 4 ^ 1 2 8 31 sqq) 

and Voiogaeses I is distin mshed by the excellent relations ■V’vhich 
subsisted all his life between himself and his brothers Pacorus 
and Tmdates the kings of Media and Armenia But the coins of 
Volo°*aeses I are quite barbarous and for the first time on some 
of them appear the initials of the name 01 the king m Aramaic 
letters by the side of the Greek legend The Hellenism of Seieucia 
was now attacked with treater determination For seven years 
(ad 37-43) the city maintained itself in open rebellion (Tac 
Ann XI S seq) till at last it surrendered to Vardanes who m 
consequence enlarged Ctesiphon which was afterwards fortified 
by Pacorus (ad 7S-105 v Ammian 0^3) In the neigh 
bourhood of the same town Voiogaeses I founded a city 
Vologesocerta (Baiashkert) to which he attempted to transplant 
the population to Seieucia (Piin vi i cf Th Noideke in 
Zeitschr d detitsch morgenl Gesellschaf^ xxvm 100) Another 
of his foundations was Voioo'esias (the Arabian TJllaish) situated 
near Hira on the Euphrates south of Babylon which did appre 
ciable damage to the commerce of Seieucia and is often men 
tioned m inscriptions as the destination of the Palmyiene 
caraxans 

After Voiogaeses I follows a period of great distmbances The 
hterary tradition indeed deserts us almost entirely but the coins 
and isolated hterary references prove that during the years a d 
77 to 147 two kings and sometimes three or moie were 
often reigning concurrently (Voiogaeses II 77-79 and III -147 
Pacorus qZ-c 105 Osroes 106-129 Mithradates V 129-147 
also Artabanus III 80-81 Mithradates IV and his son Sana 
truces II 1 15 and Parthamaspates 116-117) Obviously the 
empire can never have been at peace during these years a fact 
which materially assisted the aggressive campaigns of Trajan 
(115-117) Trajan resuscitated the old project of Crassus and 
Caesar by which the empire of Alexander as far as India was 
to be won for western civilization In pursuance of this plan he 
reduced Armenia Mesopotamia and Babylonia to the position of 
imperial provinces On his death however Hadrian immediately 
1 everted to the Augustan policy and restored the conquests 
Simultaneously there arose m the east the powerful Indo Scythian 
empire of the Kushana which doubtless limited still further the 
Parthian possessions in eastern Iran 

An era of quiet seems to have returned with Voiogaeses III 
(i47-r9i) and we hear no more of rival kings With the Roman 
empire a profound peace had reigned smee Hadrian (117) which 
was first disturbed by the attack of Marcus Aurehus and Aehus 
Verus in 162 This war which broke out on the question of 
Armenia and Osroene proved of decisive significance for the 
future development of the east for in its course Seieucia was 
destroyed by the Romans under Avidius Cassius (164) The 
downfall of the great Greek city sealed the fate of Hellenism 
m the countries east of the Euphrates Henceforward Greek 
culture practically vanishes and gives place to Aramaic it is 
significant that in future the kings of Mesene stamped their 
coinage with Aramaic legends This Aramaic victory was power 
fuHy aided by the evqr increasing progress of Chnstiamty which 
created as is wel known an Aramaic literature of which 
tim language was the dialect of Edessa a city m whidh the last 
Ifqf qfiOsroiene Abgar K (1179*^14) had been oonvortsqd to 
Aftiaf thfct € 3 reiA and Greek lita:atdre ipre 


III IS probably also the king \ ai^-ash who accordm to a native 
tradition pre er\ed in the Dinkart began a collection of the 
sacred ’^ntm s of Zoroaster — the ori<^in of the Aoesta ^s^hich has 
come down to us This would show hov/ the national Iranian 
element m the Parthian empire was continually gathering strength 

The Roman war was do ed m 165 by a peace which ceded 
north west Mesopotamia to Rome Similar confiicts took place 
m 19s- o betrveen \g 1 o aeses IV (191-209) and Septimius 
Severus and a«^am in 16- 17 betxveen Artabanus I'V (209- 6) 
and Caracalla They failed however to affect materially the 
position of the t*wo empires 

The Sassanian Empire — That the Arsacid empire should 
have ei dured some ^50 years after its foundation was a re 
suit not of internal strength but of chance working in its external 
development It might equally well have so existed for centuries 
more But under Artabanus IV the catastrophe came In his 
days there arose m Persis — ^precisely as Cyrus had arisen under 
Astyages the Mede — a great personality Ardashir (Artaxerxesj 
I son of Papak (Babek) the descendant of Sasan was the sov 
ereign of one of the small states into which Persis had gradually 
fallen His father Papak had taken possession of the district of 
Istakhr which had replaced the old Persepohs long a mass of 
rums Thence Ardashir I who reigned from about ad 212 sub 
dued the nei hbouring potentates — disposing of his own brothers 
among the rest This proceeding quickly led to war with his 
suzerain Artabanus IV The conflict was protracted through sev 
eral years and the Parthians were worsted in three battles The 
last of these witnessed the fall of Artabanus (ad 224) though a 
Parthian king Artavasdes — ^perhaps a son of Artabanus IV — ^who 
IS only knov^n to us from his own coins appears to have retained a 
portion of the empire for some time longer The members of the 
Arsacid line who fell into the hands of the victor were put to 
death a number of the princes found refuge m Armenia where 
the Arsacid dynasty maintained itself till a d 4 9 The remainder 
of the vassal states — Carmama Susiana Sakastan (Seistan) 
Mesene — ^were ended by Ardashir and the autonomous desert 
fortress of Hatra in Mesopotamia was destroyed by his son Shapur 
(Sapor) I according to the Persian and Arabian traditions 
which m this point are deserving of credence The victorious 
Ardashir then took possession of the palace of Ctesiphon and 
assumed the title King of the kings of the Iranians (pacnXevs 
^acrihecov Apiavcov) 

The new empire founded by Ardashir I — ^the Sassanian or 
Neo Persian empire — is essentially different from that of his 
Arsacid predecessors It is rather a continuation of the Achae 
menid traditions which were still alive on their native soil Con 
sequently the national impetus — alreadv clearly revealed in the 
title of the new sovereign — again becomes strikingly manifest 
The Sassanian empire m fact is once more a national Persian 
or Iraman empire The reiioious element is of course mseparable 
from the national and Ardashir like all the dynasts of Persis 
was an ardent devotee of the Zoroastrian doctnne and closely 
connected with the priesthood In his royal style he assumed 
the designation Mazdayasman (Ma<rSa<ri^as) and the fire cult 
was everywhere vigorously disseminated Simultaneously the 
old claims to world dominion made their reappearance After 
the defeat of Artabanus Ardashir as heir of the Achaememds 
formulated his pretensions to the dominion of western Asia (Dio 
Cass So 3 Herodian vi 2 4 Zonar xii 15 similarly under 
Shapur ii Amnuan Marc xvn 55) He attacked Armenia 
though without permanent success (cf von Gutschmid m Ze$t 
schr d d morgenl Ges xm 47 on the fabulous Anneman ac 
count of these wars) and despatched his armies against Roman 
Mesopotamia They strayed as far as Syria and Cappadoaa The 
inner decay of the Roman empire and the widespread tendency 
of Its troops to mutmy and usurpation favoured his enterprise 
Nevertheless the arrwes of Alexander Severus supported by t)t^ 
king of Armema succeeded m repeUing the Persians though 
^ the Romans sustained severe lo^es (23X-233) Towards the ^nd 
: of has reign Ardaste resumed the e^tt^ while so® % 

\ reduced and'^Cgrphae^ and w^patei 
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S\ria but ce tated h\ GordiaR III at Resaena f 43} Soon 
afterward liow£\ 1 ibt Pom in empire seemed to collap e 
utltr > The Goths deiei ed Deems ( 51) and harried the 
BdiLin peninsula ind A.sia Minor while m urrections broke out 
e^er’V’i/liere and the lemons created 02 e Caesar after the o her 
Then hh pur rtsurred the war uodaed and plundered 

Antioch The emperor \alerian who ma ched to encoun er h n 
was o\ertliro \n at Ede'^sa and taken prisoner t 6oj The Persian 
irmit ad\anced into Cipoadocia but here Ballista or Balista 
id ( 64] beat them and Odenathus (Gdamath) pimee 

ot Paln\ra {g ) rose in their rear defeated Shapur captured 
hi hireir and twite lorced hi way to Ctesiphon ( 6^~ 6 ^) 
Shapur was m no position to repair the defeat or e\en to hold 
\rmtma 0 that the Sassamd power failed to pass the bounds of 
the Ar acid empire Nevertheless Shapur I m contrast to hi 
father assumed the title Ivmo* of the Lm^jS of the Iramans and 
ron Iramans (Baatkevs BaaLKeo)^ \pLavc»sv kai kyapiavo^v shah 
an shah Iran we imran) thus emphasizing his claim to world 
dominion His succe sors retained the designation little as it cor 
responded to the facts tor the smje non Iranian land governed 
b> the Sassanids was as under the Parthians the distnct of 
the Tigris and Euphrates as far as the Mesopotamian desert 
western and northern Mesopotamia remained Roman 

Or gam atton — ^The Sassamd ruler is the representative of 
the Kmgly Majesty derived from Ormuzd which appears 
in the Aiesia as the angel Kavaem Hvareno the royal glory 
and according to legend once beamed in the Iranian Lings un 
attainable to ail but those of royal blood A sculpture which 
frequentlv recurs in the rock reliefs of Ardashir I and Shapur I 
represents the king and the god Ormuzd both on horseback the 
latter in the act of handing to his companion the ring of sov 
ereignty Thus it is explicable that all the Sassanids as many of 
the Arsacids before them include the designation of god m 
their formal style From this developed (as already under the 
Arsacids j that strict pimcipie of legitimacy which is still vigorous 
in Firdousi It applies however to the whole royal house pre 
cisely as it did later in the Ottoman empire The person of the 
individual ruler is a matter of indifference He can readily be 
removed and replaced by another but no usurper who was not 
of the legitimate blood can hope to become the genuine Ling 
Therefore the natne tradition carries the Sassamd line back to 
the Achaememds and still further to the kmgs of the legendary 
period 

OfScially the king is ail powerful and his will which is guided 
by God and bound up in His law unfettered Thus externally 
he IS surrounded by ail the splendour of sovereignty on his head 
he wears a great and resplendent crowm with a high circular 
centre piece he is clothed in gold and jewels round him is a 
brilliant court composed of his submissive servants He sits 
in dazzling state on his throne m Ctesiphon All who would ap 
proach fling themselves to the ground life and death depend on 
his nod Among his people he is accounted the fairest strongest 
and wisest man of the empire and from him is required the 
practice of all piety and virtue as well as skill m the chase and 
in arms-^specially the bow Ardashir I moreover and his 
successors endeavoured to establish the validity of the royal 
will by absorbing the vassal states and instituting a firmer or 
gamzation Nevertheless they failed to attain the complete mde 
pendence and power of the Achaememds Not strong enough to 
break up the nobility with its great estates they were forced 
to utilize Its services and still further to promote its interests 
while their de^iendence on its good will and assistance led inev 
itably to mcessant gifts of money lands and men This state of 
affairs had also prevailed under the later Achaememds and had 
toatenally contributed to the disintegration of the empire and the 
numerous insurrections of the satraps 

But the older Achaememds held an entirely different position 
and hardly a single Sassamd enjoyed even that d^ree of power 
which wa^ still retained hy the later Achaememds It was of 
fumlamental importance that the Sassaman empire cb|ild not 
^ke food its to wprld dommloii and in spite of the title 
of its kings, it always remamed»essentiall/the kingdom of Ixai>^ 


or rather \\ t Iran to^'e her v^i h the districts on the Tigns 
and Euphrates Th fact a®* in is most closti> connected with 
its miiitarv and admin irative organization fliL e ternal and 
mternai condition of the empire are in mutual reaction upon 
one another The tirpire wh ch in extent did not exceed that 
ot tne At acid with its \a ai tatv v as protected on the ea t 
and wes bv the great de ert o centrM I an and Mesopotamia 
To the defence ot tne e provinces the mounted aichers who 
formed the basi ot itit arm\ po c ed adequitc strength 
and t ough the Sr>thian nomads from the east or the Romans 
iron the west m ht occ sionailv penetrate deep into the coun 
tr> thev never succeeded m maintaining their position But the 
power of the neo Per lan empire was not great enough or fur 
ther conquests though its arm> was capable and animated by a 
far stron'^er national feelin®^ than that of the Parthians It 
still consisted however of levies from the retmue of the mag 
nates led b> their territorial lords and although these troops 
would stream in at the begmmng of a war thev could not be 
kept permaientl} together For on the one hand they were 
actuated by the most voned personal interests and antipathies 
not all of which the king could satisfy on the other hand he 
could not owmg to the natural character and organization of 
his dominions maintain and pay a large army for any length of 
time Thus the great hosts soon melted awa} and a war begun 
successfully ended mglonously and often disastrously Under 
such circumstances an elaborate tactical organization employ 
mg different species of arms or the execution of a comprehensive 
plan of campaign was out of the question The successes of 
the Sassanids m the east were gamed in the later period of their 
dominion and the Roman armies in spite of decay m disci 
pline and military spirit still remained their tactical and strate 
gical superiors \ great victory might be won — -even an em 
peror might be captured hke Valerian — ^but immediately after 
wards successes such as those gamed agamst Shapur I (who 
was certainly an able «^eneral) by Ballista and Odenathus of Pal 
myra or the later victories of Carus Julian and others demon 
strated how far the Persians were from being on an equality 
with the Romans That Babylonia pemianently remained a 
Sassaman province was due merely to the geogr phical conditions 
and to the political situation of the Roman empire not to the 
strength of the Persians 

Among the magnates six great houses — sev en if we include the 
royal house — ^were still regarded as the foremost precisely as 
under the Achaememds and from these were drawn the generals 
crown officials and go emors (cf Procop Fers 16 13 sqq ) 
In the last of these positions we frequently find princes of the 
blood who then bear the royal title (shah) Some of these houses 
— ^whose ongm the legends derive from King Gushtasp (te 
Vishtaspa) the protector of Zoroaster (Marquart Zettschr i d 
morgenl Ges xixx 6^5 sqq ) — already existed under the Arsacids 
e g the Suren (Surenas vide supra p 798) and Karen (Carenes 
Tac Am xn 12 sqq ) who had obviously embraced the cause of 
the victonous dynasty at the correct moment and $0 retained 
their position The name Pahlavan moreover which denoted 
the Parthian magnates passed over into the new empire Below 
these there was an mferior nobihty the dikJmns ( village lords ) 
and the knights (aswar) who as among the Parthians took: 
the field in heavy scale armour To an even greater extent than 
under the Arsacids the empire was subdivided into a host of 
small provinces at the head of each being a Mar ban ( boun 
dary lord lord of the marches ) These were again composed 
in four great districts With each of these local potentates the 
king could deal with as scant consideration as he pleased always 
provided that he had the power or understood the art of makn^ 
himself feared But to break through the system or replace it by 
another was impossible In fact he was cmnpelled to proceed with 
great caution whenever he Wished to elevate a favourite of 
humbler origin to an office which custom reserved for the no 
bihiy Thus it is all the more worthy of recognition that the 
Sassaman empire was a fairly orderly ewpf'e with m excellent 
kigal adnmstra4o% md that the later soweigns did then ut 
most to repress w of Ihe nobditF to protect the 
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commonalty and above ail to carry out a just system of 
taxation 

Rehgtous DeveIopme 7 it — Side by side with the nobles ranked : 
the spiritual chiefs now a far more powerful body than | 
under the Arsacids Every larger district had its upper Magian | 
{Magiipat mobed i e Lord of the Magian ) At their head was | 
the supreme Mobed resident m Rha ae (Rai) who was re ! 
garded as the successor of Zoroaster In the new empire of | 
which the king and people were alike zealous professors of the 
true faith their influence was extraordinarily strong {cf Agathias ; 
11 26) — comparable to the influence of the priesthood in later 
Egypt and especiall} m Byzantium and mediaeval Christendom i 
As has already been indicated it was m their religious attitudes 
that the essential ditference lay between the Sassanid empire 
and the older Iranian states But m details the fluctuations were 
so manifold that it is necessary at this point to enter more fully 
into the history of Persian religion {c} especially H Geizer 
Ezmk u d Entwickel des pers Religions systems in the 
Zettschr f armen Plitlol 1 149 sqq ) 

The Persian relio^ioii as we have se n spread more and more 
widely after the Achaemenian period In the Indo Scythian em 
pire the Persian gods were zealously worshipped m Armenia 
the old national religion was almost entirely banished by the 
Persian cults (Geizer Zur armen Gotterlehre m Bet d sacks 
Gesch d Wtssensck 1895) in Cappadocia North Syria and 
the west of Asia Minor the Persian gods were everywhere 
adored side by side with the native deities It was in the 3rd 
century that the cult of Mithras with its mysteries and a 
theology evolved from Zoroastrianism attained the widest dif 
fusion in all Latin speaking provinces of the Roman dominion 
and it even seemed for a while as though the Sol tnvtctus Mtthras 
highly fa\ cured by the Caesars would become the official deity 
m chief of the empire But m all these cults the Persian gods 
are perfectly tolerant of other native or foreign divinities vig 
orous as was their propagandism it was >et equally far removed 
from an attack on other creeds Thus this Parseeism always 
bears a syncretic character and the supreme god of Zoroastnan 
theorv Ahuramazda (1 e Zeus or Jupiter) m practice yields 
phce to his attendant deities who work m the world and are 
able to lead the beiie\er who has been initiated and keeps the 
commendraents of purity to salvation 

But meanwhile in its Iranian home and especially m Persis 
the religion of Zoroaster lived a quiet hfe undisturbed by the 
proceedings of the outside world Here the poems of the prophet 
and fragments of ancient rehgious literature survived under 
stood by the Magians and rendered accessible to the faithful 
laity by versions in the modern dialect (Pehlevi) Here the 
opposition between the good spirit of light and the demons of 
evil — ^between Ormuzd and Ahnman — still remained the principal 
dogma of the creed while aE other gods and angels however 
estimable their aid were but subordinate servants of Ormuzd 
whose highest manifestation on earth was not the sun god Mithras 
but the holy fire guarded by his priests Here all the presenp 
''ions of purity — ^partly connected with national customs and 
impossible of execution abroad — ^were dihgentiy observed and 
ven the injunction not to pollute earth with corpses but to 
ast out the dead to vulture and dog was obeyed m its full 
orce At the same time Ahuramazda preserved his character 
IS a national god who bestowed on his worshippers victory and 
vorld dommion In the sculptures of the Sassanids as also in 
\rmenian traditions he appears on horseback as a war god 
Tere again the theology was further developed and an attempt 
nade to annul the old dualism by envisaging both Ormuzd and 
khnman as emanations of an original pnnciple of infinite time 
Zervan) a doctrine which long enjoyed official validity under 
he Sassanids till in the reign of Chosroes I the sect of 
!lervanites was pronounced heretical^ But above all the 
itual and the doctrine of purity were elaborated and expanded 
nd there was evolved a complete and detailed system of casmst 
y deafing with aH things allowed and forbidden the forms of 

ijt may he observed that this innovation was also known to the 
ijithras cult of the west whpre Zervan appears as a leap 


pollution and the expiation for each etc which m its and and 
spiritless monotony vividly recalls the similar prescriptions in 
the Pentateuch The consequences of this development were 
that orthodoxy and literal obedience to all priestly injunctions 
now assumed an importance far greater than previously hence 
forward the great commandment of Zoroastrianism as of Juda 
ism IS to combat the heresies of the heathen a movement which 
had already had an energetic representative m the prophet himself 
Heathenish cults and forbidden manners and customs are a pollu 
tion to the land and a deep insult to the true God Therefore 
the duty of the believer is to combat and destroy the unbeliever 
and the heretic In short the tolerance of the Achaememds and 
the indifference of the Arsacids are now replaced by intolerance 
and religious persecution 

Such were the views in which Ardashir I grew up and in 
their energetic prosecution he found a potent instrument for the 
building up of his empire It has previously been mentioned that 
Vologaeses III had already begun a collection of the holy writ 
mgs and the task was resumed under Ardashir At his order the 
orthodox doctrines and texts were compiled by the high priest 
Jansar all diver^'ent theories were prohibited and their adherents 
proscribed Thus arose the Atesta the sacred book of the Par 
sees Above aU the sacred book of laws the Vendtdad breathes 
throughout the spirit of the Sassaman period m its intolerance 
its casuistry degenerating into absurdil> and its soulless monot 
ony Subscription to the restored orthodox doctrine was to the 
Iranian a matter of course The schismatics Ardashir imprisoned 
for a year if at its expiration they still refused to listen to 
reason and remained stiff necked they were executed It is even 
related that in his zeal for uniformity of creed Ardashir wished 
to extinguish the holy fires m the great cities of the empire and 
the Parthian vassal states with the exception of that which 
burned m the residence of the dynasty This plan he was unable 
to execute In Armenia also Ardashir and Shapur during the 
period of their occupation sought to introduce the orthodox 
religion destroyed the heathen images — even those of the Iranian 
gods which were here considered heathen — and turned the shrines 
into fire altars (Geizer Ber sacks Ges p 135 1895) Shapur 
I who appeals to have had a broader outlook added to the 
religious writings a collection of scientific treatises on medicine 
astronomy mathematics philosophy zoology etc partly from 
Indian and Greek sources 

A short time afterwards the Roman empire followed the ex 
ample of the Sassanids and attempted to enforce unity of creed 
on all subjects with Decius (ad 2^0) began the systematic per 
secution of the Christians For meanwhile the Christian religion 
had spread far m east and west with an equally zealous propa 
gandism and an equal exclusiveness and intolerance In the 
countnes of the Tigris and Euphrates now altogether Aramaic 
Chnstiamty had everywhere gained a firm footing ^ But its mis 
sionary enterprise stretched over the whole of Iran and even 
farther The time was come when m the western and eastern 
worlds alike the rehgious question was for large masses of people 
the most important question in life and the diffusion of their own 
creed and the suppression of all others the highest and holiest 
of tasks The man who thinks thus knows no compromise and so 
Zoroastrianism and Chnstiamty confronted each other as mortal 
enemies Still the old idea that every religion contained a pot 
tion of the truth and that it was possible to borrow something 
from one and amalgamate it with another had not yet lost 
all Its power From such a conception arose the teaching of 
Mam or Manes Our knowledge of Manichaeism (,qv) has been 
greatly mcreased by the discovery of many fragments of its 
literature in Eastern Turkistan (Turf an) but they all are sur 
passed in importance by a large Chinese manuscript in the 
British Museum contaimng translations of Manichaean h3nruis 

^For the propagation and history of the Christians m the Sassanid 
empire cf Labourt Le Christ mmspte dans I empire perse sous la 
dynasUe sassamde (1904) Harnack Die Mission and Ausbreitung des 
Cknstenthums in den ersten drei Jahrhnnderten 2 Aufi (igo6) 
Bd II p 121 $eq Chabot Synodicon onentale (1902) (a collection 
I of the acts of the Nestonan synods held under 'the rule fof the 
Sassanids) ^ 
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nd iituil tilt publication and explanation of it has bten begun 
b\ W lid thnidt and Len/ {Jr 1 So lo 6 ii6i Dte Sfdlung 
Jisti n Mainchatistf us Preu s A.LaQ 19 6^ \\ecanno%\ 
ckarK s e thit Manithaeism on mated irom a Gnostic ect 
Mam a Per lan irom Babtioma proclaimed himself as the 1 st 
nd greatest apostk of Jesus and as the Daraclete announced in 
the Go pel ot John But iMth the Gno tic interpretation of the 
Gospel he tried to con bine the doctrine of Zoroaster and Je u 
to create a new unixtrsal reli ion He is aid o ha\e m de his 
tils ppei ance as a teacher on the coronation da> of Shapur I 
\t lU e\ent he found numerou adherents both at court and 
among the m lo’nates of the empire The king e\ en inchned to 
him till m a great disputation the Magians gained the predora 
mance \one the less Mam found means to diffuse his treed far 
and wide o\er the whole empire E\en the heir to the throne 
Horirizd I (reigned 2/ -"2/3) was favourably disposed to him 
but Shipurs \ounger son Bahram I ( /6) vielded to 

sacerdotal pressure and Mam was executed After that Man 
ichaeism was per ecuted ^nd extirpated m Iran \et it mam 
tamed itself not merely m the west where its head resided at 
Babvlon — propao’atm" thence far into the Roman empire — ^but 
also m the east in Khurasan and be>ond the bounds of the 
Sassanian dominion There the seat of its pontiff was at Samark 
and thence it penetrated into Central Asia where buried in 
the desert sands which entomb the cities of eastern Turkistan 
numerous fragments of the works of Manl and his disciples m 
the Persian language (Pahiexi) and Syrian script and in an East 
Iranian dialect called Sogdian which was used by the Mam 
chaeans of Central Asia have been discovered 

Art and Literature — ^Like the Ars acids the kings resided 
in Ctesiphon where out of the vast palace bmit by Chosroes I 
a portion at lea t of the great hail is still erect On the rums of 
Seieucia on the opposite bank of the Tigris Ardashir I built the 
city of \ eh Ardashir ( good is Ardashir ) to which the later 
kings added new towns or rather new quarters In Susiana 
Shapur I built the great cit> of Gondev Shapur which succeeded 
the ancient capital of the Persian empire At the same time the 
mother country again gained importance especially the capital of 
Persia Istakhr which had replaced the former Persepohs (now 
the ruins of Hajjiabad) Farther in the south east Ardashir I 
bmit Gur (now Firuzabad) under the name of Ardashir khurre 
( the glory of Ardashir ) At these places and m Sarwistan near 
Shiraz and elsewhere lie ruins of the Sassamd palaces which in 
their design go back to the Achaememd architecture blending 
with it however Graeco Synan elements and serving in their 
turn as models for the structures of the Caliphs {see Architec 
TURE Sassantan) After its long quiescence under the Arsacids 
native art underwent a general renaissance which though not 
aspiring to the Achaememan creations was still of no small 
importance Of the Sassaman rock sculptures some have already 
been mentioned besides these numerous engraved signet stones 
have been preserved The metal work carpets and fabrics of this 
period enjoyed a high reputation they were widely distributed 
and even mfiuenced western art 

In the intellectual life and literature of the Sassamd era the 
mam characteristic is the complete disappearance of HeUemsm 
and the Greek language Ardashir I and Shapur I stiE appended 
Greek translations to some of their inscriptions but all of later 
date are drawm up in Pahlavi alone The coins mvarubly bear 
a Pahlavi legend— on the obverse the king s head with his name 
and title on the reverse a fire altar (generally with the asenp 
tion fire of Ardashir Shapur etc te the fire of the royal 
palace) and the name of the place of coinage usually abbrevi 
ated The real missionaries of culture in the empire were the 
Aramaeans (Syrians) who were connected with the west by their 
Christianity and m their translations diffused Greek literature 
through the Onent But there also developed a rather extensive 
Pahlavi literature beginiung with the translations of the sacred 
books (the Avesfa) though not limited to religious subjects but 
containing works in belles letfres modermzations of the old 
Iramaii sagas «nd native traditions e g the surviving fabulous 
history of Ardashir I ethic^ tales etc, with translations of 


j foreign litera ure principally Indian — one instance bcino* the 
celebrated book of tales Rd !cb and Dmimah isee Sxriac Lit 
! iP\TLPE) dating irom Chosroes I m whose reign chess also was 
i introduced from India 

Bifliogr ph\ — S ide by id mith the accounts of Roman 11 1 
Greek author stand the mdi enou t adition ^vhich especially tor 
the later \ears of the empire 1 t,encralh tru tworthy It bad 
to a natu e w ork the A h idai 1 ama { book of Lords ) compiled 
j undei Cho loe I and continued to It zde erd III Its narrations 
re pmcipalh prtseried m labari thou h there combined with 
numerou bun traditions a! o m tie poetical adaptation ot 
Firdou 1 To the e ma\ be added S nan accounts particuiarK m the 
marUrolo les wheh ha\e been excellentlv treated b> G Hoffmann 
iu u^e au \rzschen iktcit p m cher Martvrer (1S80) also the 
statement of th Armenian hi tonans 
The fundamental w ork on Sa anian hi tory is Theodor Noideke s 
Cesch der P r^er u ^r'lher ur Ze t der Sassamden aus der arabtschen 
Chronk des Taban (18 q trans with notes and excursuses chiefl> on 
the chronology and organization of the empire) On this is based 
\oldekes iufsa e ur pers Ge ch (1S87) containing a history of 
the Sassaman empire pp 86 sqq A Christensen L empt e des 
. Sassands (Mem de 1 acad de Danemark igo ) For the eo raph> 
j and numerous details of admmi tration J Marquart Eran hahr 
\ ( ibh d gotting Ges d 'Wtssensch 1901) For the monuments 
Flandm and Coste \ oy age en Perse (1S51) Stolze Persepohs (1S8 ) 
Dalton 1 he Treasure of the Oxus (Bnt Mus 1905) Fr Sarre and 
E Herzfeld Iran Felsrehefs (1910) Fr Sarre die Kunst der AUen 
Persien (ig ) 

History of the SassaBian. Empire — In foreign policy the 
problems under the Sassamd kmgs^ remained as of old the de 
fence and when possible the expansion of the eastern and western 
frontiers In the first two centuries of the Sassamd empire we 
hear practically nothing of its relations with the east Only oc 
casional notices show that the inroads of the Oriental nomads 
had not ceased and that the extent of the empire had b> no 
means exceeded the bounds of the Parthian dommion — Sacastene 
(Seistan) and western Afghanistan Far to the east on both sides 
of the Indus the Kushana empire was still m existence though 
It was already hastening to decay and about a d 3 o was dis 
placed from its position in India by the Gupta dynasty In the 
west the old conflict for Osroene and northern Mesopotamia (now 
Roman provinces) with the fortresses of Edessa Carrhae and 
Kisibis still smouldered Armenia the Sassamds were all the more 
eager to regain since there the Arsacid dynasty still survived and 
turned for protection to Rome with whom in consequence new 
wars perpetually broke out In the rei^n of Bahram II (2/6-290) 
the emperor Carus burning to avenge the disaster of Valerian 
penetrated into Mesopotamia without meeting opposition and 
reduced Coche (near Seieucia) and Ctesiphon but his sudden 
death m December of 283 precluded further success and the 
Roman army returned home Bahram however was unable to 
effect anything as his brother Hormuzd was in arms supported 
by the Sacae and other tribes (Mamertm Panegyr Maxmmn 
7 10 Genet hi Maoctmm 5 17) He chose consequently to buy 
peace with Diocletian by means of presents After his death 
(293) his uncle Narses was forced by his magnates to rebel 
against Bahram III and gamed the crown In memory of hi$ 
victory he has erected a great tower m the mountains west of 
the upper Diyala at Paikuli discovered 1843 by Rawlmson and 
explored m three expeditions by Herzfeld (published by Herzfeld 
Pat Kuh 1924 since then he has cleared a great number of 

^List of kings (after Noideke Taban p 43S) 

Ardashir I 224-241 Peroz 459 484 

Shapur I 241-272 Balash 4S4— 488 

Hormizd I 27-273 Kavadh I 488-531 

Bahram I 273-276 (Djamasp 496-498) 

Bahram II 276-293 Chosroes (J^osrau) I Anushir 

Bahram III 293 van 531-579 

Narseh (Narses) 293-302 Hormizd IV 579“-590 

Hormizd II 302-310 Chosroes II Parve 590-628 

Shapur II 310-379 (Bahram VI Cohm Bistam 59 *^ 

Ardashir II 379-383 59 ^) 

I Shapur III 383-388 Kavadh II Sheroe 628 

I Bahram IV 388-399 Ardashir III 628-630 

Yazdegerd I 399-420 (Shahrbaraz 630) 

Bahram V Gor 420-438 {Boran and others 630-632) 

Yazdegerd 11 43^-437 Yazdegerd III 632-651 

Hormizd III 457 -' 4 S 9 

On most of these kmgs ffiere are separate aitidies 
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furtlier blocks of the inscription which are not yet pubh hed) 
It IS cov red with his busts and with a large inscription in the 
two fonns of Fahlavi wr ting the Parthian and the Persian of 
which many blocks have been preseived It contained an account 
of the way in which he defeated his opponent and gives at the 
end a long list of the Im s and dynasts who sent embassies 
of congratulation at his accession headed by the Kushan si ah 
of India and the Caesar of Rome From this list we see that the 
east of Iran did not belong to the empire but was ruled by a 
great many local d>nasts some of whom just as the lings of 
the Arabic tribes m Babylonia (the Lakhmids of Hira etc ) may 
have acknowledged the suzerainty of the Sassanids After his 
victory Nar es occupied Armenia and defeated the emperor 
Galerius at Callinicum ( 96) But m the following year he sus 
tamed a severe reverse in Armenia in which he lost his war 
chest and harem He then concluded a peace by the terms of 
which Armenia remained under Roman suzerainty and the steppes 
of northern Mesopotamia with Smgara and the hill country on 
the left bank 01 the Tigris as far as Gordyene were ced d to the 
victor (Ammian Marc xkv 7 9 Petr Patr jr 14 Rufus 
brev 5) In return Narses regained his household This peace 
ratified in 297 and completely expeihno^ the Sassanids from the 
disputed districts lasted for 40 years 

After the death of Hormuzd II (302-^10) the son of Narses 
the magnates imprisoned or put to death his adult sons one of 
whom Hormisdas later escaped to the Romans who used him as 
a pretender in then wars Shapur II a posthumous child of the 
late king was then raised to the th one a proof that the great 
magnates held the sovereignty in their own hands and attempted 
to order matters at tbeir own pleasure Shapur however when 
he came to manhood proved himself an independent and ener 
getic ruler 

Shapur II — Meanwhile the Roman empire had become Chris 
tian the sequel of which was that the Syro Christian population 
of Mesopotamia and Babylonia — even more than the Hellenic 
cities in former times — gravitated to the west and looked to 
Rome for deliverance from the infidel yoke On similar grounds 
Christianity as opposed to Mazdaism enforced officially by the 
Sassanids became predominant in Armenia Between these two 
great creeds the old Armenian religion was unable to hold its 
own as early as a n 94 King Tindates was converted by Greg 
ory the Illuminator and adopted the Christian faith For this 
very reason the Sassamd empire was the more constrained to 
champion Zoroastrianism It was under Shapur II that the com 
pilation of the Avesta was completed and the state orthodoxy 
perfected by the chief mated Aturpad All heresy was pro 
scribed by the state defection from the true faith pronounced 
a capital crime and the persecution of the heterodox — ^particu 
larly the Christians — ^began (cf Sachall Die rechtlichen Ver 
haitmsse der Christen m Sassamdenreich in Mittetlungen des 
Semtfiars fur onentaksche Sprachen fur BerUn Bd X Abt 2 
1907) Thus the duel between the two great empires now 
becomes simultaneously a duel between the two religions 

In such a position of affairs a fresh war with Rome was m 
evitable ^ It was begun by Shapur in ap 337 the year that saw 
the death of Constantine the Great The conflict centred round 
the Mesopotamian fortresses Shapur thrice besieged Hisibis 
without success but reduced several others as Amida (359) and 
Smgara (360) and transplanted great masses of inhabitants 
into Susiana The emperor Constantius conducted the war feebly 
and "Was consistently beaten in the field But m spite of all 
Shapur found it impossible to penetrate deeper into the Roman 
territory He was hampered by the attack of nonaadic tribes 
in the east among whom the Chiomtes now begin to be men 
tioned Year after year he took the field against them (353- 
358) till finally he compelled them to support him with aux 
iharies (Ammian Marc 14 3 16 9 17 s 18 4 6) With 
this war is evidently Connected the foundation of the great town 
Mew Shapur (Nishapur) m Khorasan 
^ By the resolution pf Julian (363) to begin an energetic at 

^5 /Jhr the succeeding events also under Rown AndiBM Butmy 
on topprors and Reraan kinp ^ 


tack on the Persian empire the conflict aft r the lapse of a 
quarter of a century assumed a new phase Julian pressed 
forwaid to Ctes phon but succumbed to a wound ana his sue 
cessor Jovian soon found hims If m such straits that he could 
only extricate himself and his army by a disgraceful peace at 
the close of ^6^ which ceded the possessions on the Tigris and 
the great fortress of Nisibis and pled^^^ed Rome to abandon 
Armenia and her Arsacid protege Arsaces III to the Persian 

Shapur endea\ cured to occup> Armenia and introduce the 
Zo oastnan or hodoxy He captured Arsaces III by treachery 
and compelled him to commit suicide but the Armenian mag 
nates pro\ed reiractory placed Arsaces s son Pap on the throne 
and found secret support amon the Romans This all but led to 
a new war but in j/4 Valens sacrificed Pap and had him killed in 
Tarsus The subsequent imasions of the Goths m battle with 
whom Valens fell at Adnanople (3 5) definitely preclud d 
Roman intervention and the end of the Armenian troubles was 
that {c 390) Bahram IV and Theodosius the Great concluded a 
treaty which abandoned the extreme west of Armenia to the 
Romans and confirmed the remainder m the Persian possession 
Thus peace and friendship could at last exist with Rome and 
in 408 Yazdegerd I contracted an alliance with Theodo&ius II 
In Armenia the Persians immediately removed the last kings 
of the house of Arsaces (430) and then eforward the mam 
portion of the country remained a Persian province under the 
control of a mar ban though the Armenian nobles still made re 
peated attempts at insurrection The introduction of Zoroas 
trianism was abandoned Christianity was already far too deeply 
rooted But the sequel to the Roman sacrifice of Armenian in 
terests was that the Armenian Christians now seceded from the 
orthodoxy of Rome and Constantinople and organized themselves 
into an independent national church This church was due be 
fore all to the efforts of the Cathoheos Sahak (390-439) whose 
colleague Mesrob by his translation of the Bible laid the foun 
dations of an Armeman literature {see Armenian Church) 

From Yazdegerd I to the Turks — In the interior of the 
Sassaman empire the old troubles broke out anew on the death 
of Shapur II (^ 9) At first the magnates raised his aged brother 
Ardashir II to the throne then m 3 S3 deposed him and en 
throned Shapur s son as Shapur III In 388 however he was 
assassinated a was also his brother Bahram IV in 399 But 
the son of the latter Yazdegerd I (399 4 o) was an energetic 
and intelhgent sovereign who held the magnates within bounds 
and severely chastised their attempts at encroachment He even 
sought to emancipate himself from the Magian Church put an 
end to the persecutions and allowed the Persian Christians an 
individual organization In the Persian tradition he is conse 
quently known as the sinner In the end he was probably 
assassinated So great was the bitterness against him that the 
magnates would admit none of his sons to the throne One of 
them however Bahram V found an auxiliary in the Arab chief 
Mondhir who had founded a principality in Hira west of the 
lower Euphrates and as he pledged himself to govern otherwise 
than his father he received general recognition This pledge he 
redeemed and he is in consequence the darling of Persian tra 
dition which bestows on him the title of Gor ( the wild ass ) 
and is eloquent on his adventures m the chase and m love This 
reversal of policy led to a Christian persecution and a new war 
with Rome Bahram however was worsted and m the peace 
of 422 Persia agreed to allow the Christians free exercise of their 
religion in the empire while the same privilege was accorded to 
Zoroastrianism by Rome Under his son Yazdegerd II (438- 
457) who once more revived the persecutions of the Chnstians 
and the Jews a short conflict with Rome again ensued (441:) 
while at the same time war prevailed in the east against the 
remnants of the Kushan empire and the tube of Kidantes also 
named Huns 

Here a new foe soon arose m the shape of the Ephthahtes 
(BaMb) also known as the White Huns a barbaric tnbe 
which shortly after ab 450 raided Bactna and terminated the 
Kushana dominion (Procop Pm t 3), and scK3ti began ^0 et 
, tmd tiheir mvasioHS into Ipdfa^ ^ete they destroyed the Crupta 
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empire ibojt 4D ^00 The t Epli+liabte attacks bara ed and 
\ takentd the Sassaa r s e\acti> 1 the Tochanan h d hara td 
ana i^erea tit >\r a idh alter Phraates II Peroz (4^ ~4S4> 
fell in battle t then hi treasures and lamily were cap * 
tured and the count-} de\c.s^ d far ^nd n ar His bro bti 
Bala h (^84-486) bem uPdD e 0 repel them "was depos d «nd 
blinded and be cro\\'i \\as bes owed or Ivu.\adb I (4 b- ) 
the son ot Peroz \ the ext rnal and internal d strt s still con 
tinned he 1 as dethroned and imprisoned but 00 re u c among , 
the Ephthiiites ^nd was restored in 499 b} their as 1 t nee — ke ' 
so man} Ar acids b\ the arms of the Dabae and S ic To these 
stru gits ob\ lou ly must be attributed mainly the f ct that m the 
whole rf ibis pei od no Roman war broke out But at the ame 
time the r ligious duel had lo t m intensi y since among the 
Per lan Christians the \estormn doctrine was no v dominant 
Peroz had airead\ fa\oured the diftusion of Nestonamsm and 
in 400 it was ohciaih adopted by a svnod after which it re 
mamed the Christian Church of the Persian empire its head 
being the pat xarth of Seleucia Ctc phon 

RaMdh pro\ed himselt a \i"orous ruler On his return he 
restored order in the interior In 50 Ii a tacked the Romans and 
captured and destroyed Amida (mod Diaibekrj but \ as com 
peiied to ratify a peace owing to an mroad of the Hun Toward 
the close of his reign (5 he resumed the war defeating Beh 
sarms at Calhnicum (o3i) with the zealous support of the wild 
Arab Alondhir II of Hira On his death his son Chosroes I 
concluded a peace with Justinian (So ) pledging the Romans 
to an annual subsidy for the maintenance of the Caucasus for 
tresses In his home policy Ka\adh is reminiscent of Yazdegerd 
I Like him he had little inrimation to the orthodox church and 
favoured Mazdak the founder of a communistic sect which had 
made headway among the people and might be used as a weapon 
against the nobles of whom Mazdak demanded that the} should 
cut down the r luxury and distnbute their superf uous wealth 
Another feature of his programme was the community of wives 
The crown prince Chosroes was on the other hand wholly 
orthodox and towards the close of his father s reign in con 
junction with the chief Magian he carried through the con 
demnation of the Mazdakites who were butchered in a great 
massacre (:> 8) Chosroes I (531-579) surnamed Anushirvan 
( the blessed ) then restored the orthodox doctrine m full pub 
lishmg his decision in a religious edict At the same time he pro 
duced the official exposition of the Avesta an exegetical trans | 
lation m the popular tongue (Pahlavi) and declared its contents 
binding Defection from Zoroastrianism was punished with 
death and therefore also the proselytizing of the Christians 
though the Syrian martyrologies prove that the kings frequently 
Ignored these proceedings so long as it was at all possible to do so 
Chosroes I was one of the most illustrious sovereigns of the 
Sassanian empire From him dates a new and equitable adjust 
ment of the imperial taxation which was later adopted by the 
Arabs His reputation as an enhghtened ruler stood so high that 
when Justinian in 5 9 closed the school of Athens the last Neo 
platonists bent their steps to him m hopes of finding in him the 
true philosopher king Their disillusionment indeed was speedy 
and complete and their gratitude was great when by the con 
ditions of the armistice of 549 he allowed their return From 540 
onward he conducted a great war against Justiman (527-565) 
which though interrupted by several armistices lasted till the 
50 years peace of 562 The net result indeed was merely to 
restore the status quo but during the campaign Chosroes sacked 
Antioch and transplanted the population to a new quarter of 
Ctesiphon (S4o) He also extended his power to the Black sea 
and the Caucasus on the other hand a siege of Edessa failed 
(544) A second war broke out in 577 chiefly on the question of 
Armenia and the Caucasus territory In this Chosroes ravaged 
Cappadocia in 575 but the campaign in Mesopotamia was un 
successful In the interval between these two struggles (570) he 
despatched assistance to the Arabs of Yemen lyho had been 
assailed and subdued by the Abyssinian Chnsttans after whidh 
period^ Yemen*temained hotonhlly under Fersian srteeramty tdl 
its fate was sealed by the cdnqSests of Mohammed and 'Ham 


Thi. Turhs and the irabs — Meanvliile about ad 060 a 
ne^ nation had sprui<^ up m the East the Turks Chosroes con 
clud d an ailunte ith them a inst the Ephthaiites and so 
conqu red Bactria ouTi 0^ the O^^us with its capi al BJkh 
Thus this pro\irce wli ci sirce the insurrection of Dioaotus m 
CO B c 1 ad undergene enti eh difteicnt vicissitudes from the 
re t of Irai wa orce more united to an Iranian empire and the 
S^s anid dominions tor the first time passed the frontiers of the 
Ar acids Thib however was the limit ol their o^ansion \ either 
he terntorieb north ot the 0 \u nor ea tern Afghanistan and the 
Indus provinces were e\er subject to them That the alliance 
\ 1 h the Tlik-s should soon cli nge to hostilit> and mutual at 
tack was me itabh from the nature ot the case m the second 
Roman wai he Turki h Khan was leagued with Rome 

Chos oes bequeath d this v\ar to his son Hormu d IV (5/9- 
^590; who m spite of repeated negotiations failed to re estabhsh 
peace Hormuzd had not the ability to letam the autiionty of 
his father and he further aft rented the Alagian priesthood by 
declining to proceed against the Christians and bv requmng that 
m his empire both religions should dwell together in peace 
Eventually he succumbed to a conspiracy of his magnates at 
whose head stood the general Bahram Cobin who had defeated 
the Turls but afterwards was beaten by the Romans Horrnuzd s 
son Chosroes II was set up a^^amst his father and forced to 
acquiesce in his execution But immediate!} new risings broke 
out m which Bahram Cobm — ^though not of the royal line — at 
tempted to secure the crown while simultaneous!} a Prince Bis 
tam entered the lists Chosroes fled to the Romans and the em 
peror Maurice undertook his restoration at the head of a great 
arm} The people flocked to his standard Bahram Cobm was 
routed (^91) and fled to the Turks who slew him and Chos 
rots once more ascended the throne of Ctesiphon Bxstam held 
out in Aledia till ^96 Maurice m^^de no attempt to turn the 
opportunity to Roman advantage and m the peace then con 
eluded he even abandoned Nisibis to the Persians 
Chosroes II (590-6 8) is distin^^uished by the surname of 
Faroe ( the conqueror ) tliough m point of fact he was im 
measurably inferior to a powerful sovereign like his grandfather 
or even to a competent general He lived however to witness 
unparalleled vicissitudes of fortune The assassination of Maurice 
in 60 impelled him to a war of revenge against Rome in the 
course of which his armies^ — m 608 and again m 615 and 6 6 — 
i penetrated as far as Chakedon opposite Constantinople ravaged 
Syna reduced Antioch (61 1) Damascus (613) and Jerusalem 
(614) and earned off the holy cross to Ctesiphon in 61 g Egypt 
was occupied Meanwhile the Roman empire was at the lowest 
ebb The great emperor Herachus who assumed the crown in 
610 took years to create the nucleus of a new military power 
This done however he took the field in 623 and repaid the 
Persians with interest Their armies were everywhere defeated 
In 6 4 he penetrated into Atropatene (Azerbaijan) and there de 
stroyed the great fire temple m 627 he advanced into the Tigns 
provinces Chosroes attempted no resistance but fled from his 
residence at Dastagerd to Ctesiphon These proceedings in con 
junction With the avarice and licence of the king led to revoiu 
tion Chosroes was deposed and slam by his son Kavadh II 
(6 8) but the parricide died m a few months and absolute chaos 
resulted A whole list of kings and pretenders — ^among them the 
General Sharbaraz and Boran a daughter of Chosroes — ^foEowed 
rapidly on one another till finally the magnates united and m 
632 elevated a child to the throne Yazdegerd III grandson 
of Chosroes In the interval — presumably during the reign of 
Queen Boran — peace was concluded with Herachus the oM 
frontier being apparently restored The cross had already been 
given back to the emperor 

Thus the 100 years^ struggle between Rome and Persia which 
had begun m 527 with the attack df the first Kavadh on Justimafi 
had run its fruitless course uttetly enfeebling both empires and 
consuming their powers Room was giVen to a new enemy who 
now arose between ather state and either religion— the Amte and 
IsHn In the same year that saw the torbnation of Yazdegerd 
til ^he begmrtof of made their 
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entry into Persian territory After several encounters there en 
sued (637) the battle of Kadisiya (Qadisiya Cadesia) fought on 
one of the Euphrates canals where the fate of the Sassaman 
empire was decided A little previously in the August of 636 
Syria had fallen m a battle on the Yarmuk (Hieromax) and in 
639 the Arabs penetrated into E^^ypt The field of Kadisiya laid 
Ctesiphon with all its treasures at the mercy of the victor The 
king fled to Media where his generals attempted to organize 
the resistance but the battle of Nehavend (641) decided mat 
ters there Yazdegerd sought refuge in one province after the 
other till at last in 651 he was assassinated in Merv (see 
Caliphate §A §i) 

Thus ended the empire of the Sassamds no less precipitately 
and ino'lonousiy than that of the Achaemenids By 650 the 
Arabs had occupied every province to Balkh and the Oxus Only in 
the secluded districts of northern Media (Tabaristan) the gen 
erals of the house of Karen (Spahpat Ispehbed) maintained 
themselves for a century as vassals of the caliphs — exactly as 
Atropates and his dynasty had done before them 

The fall of the empire sealed the fate of its religion The 
Muslims officially tolerated the Zoroastnan creed though oc 
casional persecutions were not lacking But httie by httle it 
vanished from Iran with the exception of a few remnants (chiefly 
m the oasis of Yezd) the faithful finding a refuge in India at 
Bombay These Parsees have preserved but a small part of the 
sacred writings but to day they still number their years by the 
era which begins on June 16 ad 632 with the death of Yazde 
gerd III the last king of their faith and the last lawful sovereign 
of Iran on whom rested the god given Ro> ai Glory of Ormuzd 

Bibliography — Besides the works on special periods quoted above 
the following general worls should be consulted Spiegel Eramsche 
Altertumskunde (3 vols 1876 sgq ) W Geiger and Ernst Kuhn 
Grundnss der tramschen Phzlologte herausg vol 11 (Literature 
History and Cmhzation 1896 sqg ) G Rawlmson The Five Great 
Monarchies The Sixth Monarchy The Seventh Monarchy Further 
the mutually supplementary work of Th Noldeke Aufsatze zur 
persischen Geschichte (1887 Medes Persians and Sassamds) and 
A V Gutschmid Geschichte Iram von Alexander d Gr bis zum 
Untergang der irsaaden (188S) A valuable work of reference is 
F Justi Iranisches Flamemhuch (189s) also Rome Greece 
Egypt Syria etc (Ed M) 

B— TRANSITION PERIOD FROM THE FALL OF THE 

SASSANID DYNASTY TO THE DEATH OF TIMtJR (1405) 

Aliea Rulers — ^With the final defeat of the Sassamds under 
Yazdegerd III at the battles of Kadisiya (Qadisiya) (637) and 
Nehavend (641) Persia ceased to exist as a single pohtical unit 
The country passed under a succession of ahen rulers who cared 
nothing for its ancient institutions or its religion For about 150 
years it was governed first from Medina and afterwards from 
Baghdad by officers of the Mohammedan caliphs whose principal 
aim it was to destroy the old nationality by the suppression of its 
religion The success of this policy was however only apparent 
specially in Iran the inhabitants of which adopted Islam only in 
the most superficial manner and it was from Persia that the blow 
fell which destroyed the Oma30?'ad caliphate and set up the 
^bbasids m its place (see Caliphate) Even before this event 
adventurers and dissatisfied Muslim ofiicers had utibzed the slum 
benng hostihty of the Persian peoples to aid them m attacks on 
he caliphs and the pohcy of eastern expansion brought the Arab 
armies perpetually into the Persian provinces 

In the reign of Merwan I the Persians (who were mostly 
shiahs) under a Mushm officer named Mokhtar (Mukhtar) 
vhom they regarded as their mahdi vainly attempted to assert 
heir m 4 ependence m Kufa but were soon defeated This nsmg 
ms followed by many more (see Caliphate) in which the 
aiiphs were generally successful and Abdalmahk (d 705) con 
iderably strengthened the Mushm power by mstitutmg a 
borough system of Muslim currency and enforcing Arabic as the 
language throughout the empire In the succeeding reign 
^arsia was further subdued by the great conqueror Qoteiba 
Qotaaba) b Moslim the Arabic governor of Khorasan Omar 
X however, extended to non Arabic Muslims immunity from 
dl taxes except the zckat (ppor rate) with the result that a large 


number of Persians who still smarted under their defeat under 
Mokhtar embraced Islam and drifted into the towns to form a 
nucleus of sedition under the Shiah preachers In the reign of 
Y azid II ( / o~/ 4) serious nsinj^s took place m EJiorasan and 
in spite of the wise administration of his successor Hisham (d 
74o) the disorder continued to spread fanned by the Abbasids 
and the Shiah preachers Ultimately in the reign of Merwan II 
the non Arabic Muslims found a leader m Abu Moshm a maula 
(client) of Persian origin and a henchman of Ibrahim b Moham 
med b All the Shiah imam who raised a great army drove the 
caliph s general Nasr b Sayyar into headlong flight and finally ex 
pelied Merwan Thus the Abbasids became masters of Persia and 
also of the Arab empire They had gamed their success largely 
by the aid of the Persians who began thenceforward to recover 
their lost sense of nationahty At the same time the Khorasan 
lans had fought for the old Aiid family not for the Abbasids and 
with the murder of Abu Moshm discontent again began to grow 
among the Shiahs (q v) In the reign of Harun al Rashid dis 
turbances broke out in Khorasan which were temporarily ap 
peased by a visit from Harun himself Immediately afterwards 
Rafi b Laith grandson of the Omayyad general Nasr b Sayyar 
revolted m Samarkand and Harun on his way to attack him 
died at lus (809) Harun s sons Amin and Mamun quarrelled 
over the succession Amin became caliph but Mamun by the 
aid of Tahir b Hosam Dhu 1 \ aminam ( the man with two right 
hands ) and others succeeded in deposing and killing him Tahir 
ultimately (820) received the governorship of Khorasan where 
he succeeded m establishing a practically mdependent Mushm 
d3masty (the Tahinds) which ruled until about 87^ m nominal 
obedience to Baghdad From 825 to about 898 a similar dynasty 
the Dulafids or Dolafids reigned nominally as governors under 
the caliphs till they were put down by Motadid In the reign of 
the cahph Motasim a serious revolt of Persian Mazdakite sectaries 
(the Khorrami) in alliance with Byzantium was with difficulty 
suppressed as also a rising of Tabaristan under an hereditary chief 
Maziyar who was secretly supported by the Turkish mercenaries 
(e g Afshm) whom the cahph had invited to his court To an 
other Turk Itakh the cahph Wathiq gave a titular authority over 
all the eastern provinces In the reign of the tenth cahph Mota 
wakkii the Tahinds fell before Yakub b Laith al Saffar who with 
the approbation of the cahph founded a dynasty the Saffarid m 
Seistan 

Mmor Dynasties — ^It is convenient at this point to mention 
several other minor dynasties founded by nominal governors m 
various parts of Persia and its borderland From 879 to about 
930 the Sajids ruled m Azerbaijan while in Tabaristan an Ahd 
dynasty (the Zaidites) was mdependent from 864 to 928 when it 
fell before the Samamds Subsequently descendants of this house 
ruled m Dailam and Gilan Throughout this period the caliphate 
was falling completely under the power of the Turkish officers 
Mohtadi the 14th Abbasid cahph endeavoured vainly to replace 
them by Persians (the Abna) His successor Motamid was at 
tacked by the Saffarid Yakub who however was compelled to 
flee (see Caliphate) Yakub s brother Amr (reigned 878-900) 
received the vacant position but was taken prisoner by Ismail b 
Ahmad the Samamd and the Saffarids were henceforward a 
merely nominal dynasty under the Samamds (900-1229) The 
Samamds (qv) were the first really important non Arabic 
Persian dynasty since the fall of Yazdegerd III They held sway 
over most of Persia and Transoxiana and under their rule scholar 
ship and the arts flourished exceedingly m spite of numerous civil 
wars Ultimately they fell before the Ghaznevid dynasty of 
Sabuktagin 

In the reign of Motadid who as we have seen put down the 
Dolafids and also checked the Sajids of Azerbaijan m their de 
signs on Syria and Egypt the Kharijites of Mesopotamia were 
put down by the aid of the Hamdamtes of Mosul who were to 
become a dynasty of some importance Subsequently the cab 
phate which had temporarily recovered some of its authority 
resumed its downward course and the great families of Persia 
once again asserted themselves In the reign of Qahir (d 934) a 
new d3masty arose in Peisia that ofithe Buyids (Buwayhids) This 
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'W’l descended frorr one \bu Sbaja Bma ’y^bo claimed to ' 
be of the old Sas man bou e and bad become a chieftain m , 
D ilam He had succes ivei> t ought for the Samamds and the : 
/nands a d\iiastv of Jorjan and bis on Imad addaula fed 
dowitb ongmaiiv i Hasan ^li) received irom Mardawij ot 
the latter nou e the go\ ernorship of Kara j his second son Rokn 
iddaula (Abu All Hasan) subsequent!} held Rai and Isfahan 
while the third Aloizz ddaula (Abu i Hosain Ahmad) secured 
Kerman Ah\az and even Baghdad 

The reign of the caliph Alot aqi was a peiiod of perpetual tn e 
between the Dailamites the Turks and the Hamdamd Nasir 
addaula of Alobul In the next reign Moizz addaula took Ba hdad 
(04^ } It wa at this time that the three brothers took the titles 
Imad Rukn (Rokn) and Moizz addaula The authorit> of the 
familv was absolute though they paid outward respect to the 
caliphs Moizz addaula repelled an attack of the Hamdamds of 
Mo ul The Bu>ids and especially Adod addaula (Azuded 
Dowieh and similar forms) ruled Ba hdad wisely and improved 
the citv bv j^reat public works such as the great dike still known 
as the Bend Amir on the Kur (Cyrus) near Persepolis Their 
sway extended from the Persian gulf to the Caspian ea Liiti 
mateiy however the Bu>id d> nasty grew weaker under the 
quarrels of its members and fell an easy prey to the Ghaznevids 
In the meantime (999) the Sassanids fell before the IleL Khans of 
Turkestan to the great advantage of the Ghaznevid princes 

Ghaznevids and Seljttks — ^The centre of force in Persian 
politics now changes from west to east Hitherto the ultimate 
power at least nominally had resided in the caliphate at Ba^^hdad 
and all the d} nasties which have been noticed derived their 
authority formally from that ource With the rise of the Ghazne 
\ids and later the Seljuks the \bbasid caliphate ceased to count 
as an independent power As we have seen the Ghaznevid 
armies m a brief space destroyed most of the native dynasties of 
Persia The first of the house was Alptagm a Turkish slave of the 
bamanid Mansur I who having quarrelled with his master 
took refuge m Afghanistan and founded a semi independent au 
thority After his death three unimportant governors of his house 
held sway but m 977 the power fell to another former slave 
Sabuktagm who was recognized by the Samanid Nuh II His 
son and successor Mahmud (qv) was attacked by a brother 
Ismail and retired from Khorasan (of which he had been gov 
ernor) The Samamds then fell under the power of the Tatar 
Ilkhans but Mahmud returned triumphed over both the Sam 
anids and the Tatars and assumed the independent title of sultan 
with authority over Khorasan Transoxiana and parts of north 
west India Mahmud was a great conqueror and wherever he 
went he replaced the existing rehgion by Mohammedamsm He 
IS described as the patron (if a somewhat ungenerous one) of 
literature it was under his auspices that Firdousi collected the 
ancient myths of Persia and produced the great epic Skahmma 
(Book of the Kings) His descendants held a nominal rule till 
11S7 but m 1 1^)2 they lost all their extra Indian territories to 
the Ghonds and during the last 35 years reigned in diminished 
splendour at Lahore Even before this time however the suprem 
acy which thev enjoyed under Mahmud m Persia had fallen 
into the hands of the Seijuks who in the reign of Mas ud I son of 
Mahmud conquered Khorasan In 1037 Seijuk princes were 
recognized m Merv and Nishapur and in the ensmng 18 years 
the Seljuks conquered Balkh Jorjan Tabanstan Khwarizm 
Hamadan Rai Isfahan and finally Baghdad (1055) TheAbbasid 
caliphs who still enjoyed a precarious and shadowy authority at 
the pleasure of Turkish viziers gladly surrendered themselves to 
the protection of the Mohammedan Seljuks who paid them aE 
outward respect 

Thus for the first time smee the Arab conquest of the Sassanian 
realm Persia was ruled by a single authority which extended its 
conquests westward into Asia Minor where it checked the rulers 
of Byzantium and eastward to India and Central Asia The his 
tory of this period is treated at length m the articles Cjcliphatb 
and Seljuks The empire of the Seljuks was essentially military 
Their authonty^ver their own officers was so precanous that they 
preferred to entrust the command to Turkish slaves These offi 


cera however were far from lo}al to their lords In every part 
of the empire the> graduallv super eded the Seijuk princes and 
rounded minor djna^^ties 

Khwarizm — Before passing on to the Mongol conquerors of 
Per la it is necessarv briefly to notice the shahs of Khwarizm 
who have frequent!} been mentioned as overthrowing the minor 
dv nasties which arobe with the decav of the Seljuks These 
uiers were de cended from Anushtajin a Turkish slave of Ghazni 
who became cupbearer to the Seijuk Milik Shah and after 
Wards governor ot Khwarizm (Khiva) in 10 / In 1138 the third 
of the line Atsiz revolted but was defeated and expelled b} 
Smjar Shortiv af erwards he returned firml} established his 
power and extended the Khwarizm empire as far ab Jand on the 
5 ihun The brief rei^^ns oi Arslan and Sultan Shah Mahmud 
were succeeded b} that of Tukush (ii^ -99) and Ala ed dm 
Mohammed (1199-1 o) The former of these subdued Khora 
san Rai and Isfahan while the latter brought practically all Per 
sia unde his sway conquered Bokhara Samarkand and Otrar 
capi al of the Karakitai and had even made himself master of 
Ghazni when hxs career was stopped by the hordes of the Mongol 
Jenghiz Khan In i 31 the last of his house Jeial ud dm (Jala 
luddm) Mangbarti or Mango berti was banished and thus the 
empire of the EJiwanzm shahs which for a brief period had 
included practically all the lands conquered by the Seijuks passed 
awav 

Thus from the fall of the Samamds to the mvasion of the 
Mongols five or at most six important d} nasties held sway over 
Persia while some 40 small d} nasties enjoyed a measure of local 
autonom} During the whole of this period the Abbasid caliphs 
had been nominally reigning throughout the Mohammedan world 
with their capital at Baghdad But with hardly any exceptions they 
had been the merest puppets now m the hands of Turkish min 
isters now under the protection of practically independent dy 
nasts The real rulers of Persia durmg the years 874-1 31 were 
as we have seen the Samamds the Buyids the Ghaznevids the 
Seljuks the Salghands and the Khwarizm shahs We now come 
to a new period m Persian history when the numerous petty d> 
nasties which succeeded the Seljuks were ail swallowed up in the 
great Mongol invasion 

Mongols — In later >ears of the i th century the Mongols 
began their westward march and after the conquest of the ancient 
kmgQom of the Karakitai reached the borders of the territory 
of the Khwarizm shahs which was at once overwhelmed Jenghiz 
Khan died m 1227 and the Mongol empire stretching from the 
Caspian to the A ellow sea was divided up among his sons Persia 
itself fell partly in the domain of Jagatai and partly in that of the 
Golden Horde The actual governor of Persia was Tului or Tule 
whose son Hulagu or Hu aku is the first who can be rightly re 
garded as the sovereign of Persia His accession occurred in i s 6 
and henceforward Persia becomes after 600 years of spasmodic 
government a national unit Hulagu at once proceeded to destroy 
a number of nascent dynasties which endeavoured to establish 
themselves on the ruins of the Khwarizm empire about 1255 he 
destroyed the dynasty of the Assassins by the capture of their 
stronghold of Alamut (Eagles Nest) and finally m 1258 cap- 
tured Baghdad The 38th and last Abbasid caliph Mostasim was 
brutally murdered and thus the Mohammedan caliphate ceased 
to exist even as an emasculated pontificate The Persian empire 
under Hulagu and his descendants extended from the dominions 
of Jagatai on the north to that of the Egyptian dynasts on the 
south and from the Byzantine empire on the west to the confines 
of China Its rulers paid a nominal homage to the Khakhan 
(Great Khan) m China and ofeiaily recognized this dependence 
m their title of IBchan t e provincial or dependent khan From 
1258 to 1335 the Ilkhans were not senously challenged Hulagu 
fixed his capital at Maragha (Meragha) in Azerbaijan where he 
erected an observatory for Nasir ud dm Tusi who at his request 
prepared the astronomical tables known as the Zidj t Ilkkam He 
died in 1265 and was succeeded by his son Abagha or Abaka who 
married the daughter of Michael jPalaeoIogus the Byzantine ruler 
Abagha was a peaceful ruler and endeavoured by wise administra 
tion to give order and prosperity to a country tom asunder by a 
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long period of intestine war and the Mon^^ol invasion He sue 
cetded m repelling two attacks b j othei Mongolian princes of the 
Loose of jenf^h ivhan otherwise his reign was uneventful His 
brother \ikudar (on mally Nicolas) Ahmad Khan succeeded him 
in I 8i li IS prince was corve ted to Isla an event of great 
n omert botn to the internal peace and to the external rel tions of 
Persia His peisecution of the Christians led them into alliance 
with the L orgols who detested Islam the combined fore s were 
too stron for Nikudar who was murdered in i 84 The external 
results were of moie importance The Ilkhans who had failed in 
tnei attempt to wrest Syria from the Mameluke rulers of Egypt 
had suosequentiy endeavoured to effect their object by inducing 
the European Powers to make a new crusade The conversion of 
Nikudar put an end to this policy and Egypt was for some time 
free from Persian «ttad (see Egypt History) The Mongol 
leaders put on the throne a son of Abagha by name Arghun His 
reign was troubled His first m mster Shams ud dm was suspected 
of having poisoned Abagha and was soon put to death His sue 
cessor the amir Bogha conspired against Arghun and was exe 
cuted Under the third minister (1289-91) a Jewish doctor 
named Sad addaula (ed Dowleh) reli lous troubles arose owing 
to his persecution of the Mohammedans and his favourmg the 
Christians The financial administration of Sa d was prudent and 
successful if somewhat severe and the revenue benefited con 
siderably under his care But he committed the tactical error of 
appointing a disproportionate number of Jews and Christians as 
revenue officials and thus made many enemies among the Mongol 
nobles who had him assassinated m 1291 when Arghun was lying 
fatally ill It is possible that it was Sa d s diplomacy which led 
Pope Nicholas IV to send a mission to Ar hun with a view to a 
new crusade The reign of Arghun was also disturbed by a rebel 
lion of a grandson of Hulagu Baidu Khan Arghun died soon after 
the murder of Sa d and was succeeded by his brother Kaikhatu 
or Gaykhatu who was taken prisoner by Baidu Khan and killed 
(i 95) Baidu s reign was cut short in the same year by Arghun s 
son Ghazan Mahmud vhose reign (1295-1304) was a period of 
prosperity m war and administration Ghazan was a man of great 
ability He established a permanent staff to deal with legal 
financial and military affairs put on a firm basis the monetary 
System and the system of weights and measures and perfected 
the mounted postal service Ghazan fought with success against 
Egypt (which country had already from 1293 to Dec 1294 been 
ruled by a Mongol usurper Kitboga) and even held Damascus for 
a few months In 1303 however his troops were defeated at 
Merj al Saffat and Mongol claims on Syria were definitely aban 
doned It was even sug ested that the titular Abbasid caliphs 
(who retained an empty title in Cairo under Mameluke protec 
tion) should be reinstated at Baghdad but this proposal was not 
carried into effect Ghazan is historically important however 
mainly as the first Mongol ruler who definitely adopted Islam with 
a large number of his subjects He died in 1304 traditionally of 
anger at the Syrian fiasco and was succeeded by his brother 
Uijaitu (Oeljeitu) The chief events of his reign were a success 
ful war against Tatar invaders and the substitution of the new 
city of Sultania as capital for Tabriz which had been Ghazan s 
headquarters Uljaitu was a Shiah and even stamped his coins 
With the names of the 12 Shiah imams He died in 1316 and 
was succeeded by Abu Sa id his son The prince under whom a 
definite peace was made with Malik al Nasir the Mameluke ruler 
of Egypt had great trouble with powerful viziers and generals 
which he accentuated by his passion for Bagdad Khatun wife of 
the amir Hosain and daughter of the amir Chupan This lady 
he eventually married with the result that Chupan headed a re 
volt of his tribe the Selduz Abu Sa id died of fever m 1335 and 
with him the first Mongol or Ilkhan dynasty of Persia practically 
came to an end The real power was divided between Chupan and 
So^in the Jelair (or Jalair) or the Ilkhanian and their sons 
known respectively as the Little Hasan (Hasan Kuchuk) and the 
great Hasan (Hato Butog) After a brief succession of obscure 
Tftmoes Hasan Buzurg definitely installed himself as the $rst 
|;hwi of the Jelairid or Hkhamati Jataind dynasty 
s l^cticaPy f r to pf Abu $md Persia was divnSed under 


five minor dynasties (i) the Jelairids (2) the Mozaffarids (3) 
the Sarbadarids (Serbedanans) (4) the Bern Furt and (5) the 
Jubanians ail of which ultimately fell before the aimies of Timur 
But the authority of Timur which was dommant throughout 
Persia from at least as early as 1395 till his death in 1405 was 
never unchallenged He passed from one victory to another but 
the conquered districts were never really settled under his admm 
istration Fresh risings of the defeated dynasties followed each 
new enterprise and he had also to deal with the Mongol hordes 
whose territory marched with northern Persia His descendants 
were for a brief period the o\erlords of Persia but after Shah 
Rukh (reimed 1409-46) and Ala addaula (1447) the so called 
Timund dynasty ceased to have any authority ox^er Persia There 
were Timund governors of Pars under Shah Rukh Pir Moham 
med (1405-09) Iskendar (1409-14) Ibrahim (1415-34) and 
Abdallah (1434) m other parts of Persia many of the Timund 
family held gov ernoi ships of greater or less importance 

Bibliography — The works relatm to Persia will be found under 
articles on the mam dynasties (Caliphate Seljuks Mongols) and 
the reat rulers (Jenghiz Kb. ms Mahmud of Ghazni Timur) For 
general information and chronology see Stocl vis Manuel d htstoire 
vol 1 (Leyden 1888) Sir H Howorth History of the Mongols 
(1876-88) S Lane Poole Mohammedan Dynasties (1894) 

( J M M F M S ) 

C--FROM THE DEATH OF TIMUR TO THE FALL OF THE 
SAFA VI DYNASTY 1405-1736 

Tamerlane died m harness At the age of seventy he actually 
started on a great expedition which he had organised for the con 
quest of China when he was taken ill and died 

Sbaii R-ukh 1404-1447 — ^There was a struggle for power after 
the death of the Great Conqueror during which period his fourth 
son Shah Rukh who was Governor of Kliorasan consolidated his 
position His rivals proved to be utterly incapable and he occu 
pied Central Asia but loving Herat he continued to rule the 
empire from that city Throughout his long reign he worked m 
cessantly to restore the prosperity of his empire and erected 
splendid buildings He was also a successful soldier defeating the 
(Ihief of the Black Sheep dynasty in three battles and his 
empire stretched from Chinese Turkestan to Asia Minor 

ITlttgh Beg and Sultan Husayn — ^His successor had ruled 
Samarcand under his father Not only did he erect splendid 
buildings that still challen<ye our admiration but under his pat 
ronage the astronomical tables were drawn up which constitute 
the greatest legacy in that science that the East has bequeathed to 
the West Aftei his succession to the empire the Turkoman 
sacked Herat the Uzbegs looted Samarcand and to complete 
the tragedy he was murdered by his own son m 1449 After the 
death of Ulugh the Timund dynasty rapidly broke up The only 
remaining member of note was Sultan Husayn who ruled over a 
much diminished empire from 1487 to 1506 He was the patron 
of a very great period rivalhng that of the Renaissance in Europe 
the period of Jami the Poet of Behzad the Painter and of Mirk 
bond the historian 

The ‘Black Sheep aud White Sheep ^ Turkoman — ^Dur 
mg the decay of the Timund dynasty there was a fight for power 
between two families of Turkoman Kara Yusuf the Chief of the 
Black Sheep was as mentioned above defeated by Shah Rukh 
but made peace with him and at his death was a most powerful 
ruler m the country round Lake Van His successor Iskandar the 
builder of the famous Blue Mosque of Tabriz was captured and 
put to death by Uzun Hasan the celebrated Chief of the White 
Sheep Hasan defeated the reigning Timund Prince and was the 
virtual ruler of Persia 

After the capture of Constantmople by the Turks in 1453 
Venice attempted albeit with scant success to umte the Pnnees 
of Europe against the common foe Uzun Hasan who had been 
defeated by the Turks sent an extremely welcome embassy to 
the Doge at this juncture This step was probably mspired by 
ins wife Theodora who was a daugMer of one of the last Em 
perors of Trebizond The return embassy was headed by C^termo 
Zeno whose wife iVas a niece of Theodora The ambassador Was 
m consequence most kindly received and Washable to^duce 
S^San to CO operate i^th the Vmetian fleet m afi atodk 
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31 h loas of A la Minoi Ii 14 a bod\ of Per lan ca\alr> 
tu i^ed tl t pro to but w a defe ited a TurL h column In 
nt tolio m \car a powerful Tarki la to ce wa repuls d m an 
itteiiDt to crOb the Euphrates but PI an % ho ollowed it up 
uttered hea w ^0 es \ te liis ne sen Catei no to rou e the 
rulers ot Euiope ^gairst die Turks and a seij took no farther 
dire action Lzan Hasan died in 14 S nd his uccessor was | 
poi oned after a rei n ot e ei >tars The famih hen broke up 1 
maiiih o\ mg to the tiu for power mong its member and | 
thu ri de way for the coming nadona^ d rist> of the Safavi | 

liie Safavi Dynasty 1499-1736 — ^The Per lan nation was i 
deep!} a tat! ed to the S saman d\nast\ overthrown the \rabs i 
eaib 121 the h centurj^ A.D The relimon founded Mohammed j 
was "radualH adopted but +he national feelin^^ found expression | 
in the adoption as their spiritual leaders of the Caiiph All and hi i 
descend nts They believed that Husayn the son of Ah had mar 
ried ^ dau hter of their last ^^0" A ezdigird and that his descend 
ants inherited the divine ri ht of the Sa aman monarchs Mainlv 
on this account the Persian broke off from the Sunnis or 
Traditiomsts and termed themselve Shiah or Separatists 
Their chief doctrine was that of the Imamate by which Ah and 
eleven of his de cendants were considered to be sinless and to be 
pin ual and temporal leaders bv divine right The Safavi dynasty 
claimed unchallenged descent fiom the seventh Imam and was 
deeplv venerated e pecially Safi u Dm from whom the family 
took its title of Safav 1 XJzun Hasan gave one of his daughters to 
Havdar later head of the family She bore him three sons the 
voun^^e t of whom Ismail became the sole survivor and the 
founder of the dvnasty Rai mg a force of his adherents he 
defeated the Chief of the White Sheep and marched on Tabriz 
which surrendered There in 1499 proclaimed himself Shah 
this date marking the foundation of the dynasty The coronation 
of Shan I mail evoked a wave of national and religious sentiment 
of overwhelming force among his subjects who regarded Ismail as 
both Samt and Shah and were ready to give their hves for him 
with fanatical devotion Ismail spent the first years of his reign 
m extirpating the Wliite Sheep dynasty and in aimexmg the 
provinces over which they had ruled This was not accomphshed 
without fighting but Ismail was a formidable warrior and his 
activity was exceptional 

Defeat of tlie Uzbegs 1510 — ^After making good his position ; 
m Western and Central Persia Ismail determined to attack the 
Lzbegs who devastated Khorasan every year When he was 
ready he marched with extreme rapidity towards Merv His 
force was numerically weaker than that of Shaybam Hhan the 
Uzbeg Chief but luring the enemy into an ambush he cut them 
to pieces The victory was crowned by the death of Shaybam 
Khan whose skull was mounted in gold to serve as a goblet to 
the victor 

Tbe Defeat of Ismasl, 1514 — was most unfortunate for 
Ismail that his contemporary on the throne of Turkey was Selim 
the greatest soldier of the house of Othman The rise of a Shiah 
family to the throne of Persia would naturally excite deep religious 
animosity and the Sultan determined to extirpate it before it 
struck roots As a preliminary measure he sought out and put 
to death some forty thousand of his subjects who were beheved 
to belong to the heretical sect He then marched to the Persian 
frontier 

Sehm commanded the most formidable army of the period 
consisting of thousands of long service musketeers— the celebrated 
Janissaries— a strong artillery and a division of cavalry Ismail 
on the other hand depended entirely on his tribesmen who were 
commanded by their chiefs The Persian attempt to attack on 
both flanks was defeated by the deadly fire of the musketry and 
artillery Ismail displayed the greatest gallantry kilhng the Aga 
of the Jamssanes but he was wounded and nearly taken pnsoner 
and after suffering terrible losses the survivors fled from th^ field 
Selfto massacred his prisoners and then marched on T^m which 
submitted Owing to the lack of supplies which caused i mutiny 
the victor was obliged to evacuate Tabriz but be annexed Gebrgm, 
Diarbekr and ^^urdistan Of far greater importance ms the 
blow given to Persian moral since it wsi redl^d thht a 


force led b> the Shah althou h able to defeat the lizbe^s mas no 
match for a Turkish arm> It is seated that after this defeat 
Ismail never miied again He died in 15 j deepi> regretted bv 
his subjects He is described b> the \enetian Anmoleiio in the 
foilommg word He is lair hand ome and ple^sinc^ not verv 
tail but 01 a light and well iramed figure His hair is reddish he 
onl> wears moastachios H is as brave as a gam cock and 
stronger than an> oi his lora 

ShahL Tahmasp 1524-1576 — ^The elde t on of Ismail sue 
ceeded to the throne when a m re boy Unfortuna e / for n 
he was a contemporar> of Sulavman the Magmlicent who re 
peatedlv invaded Pe la talang Tabriz and adv^ncm<^ as far into 
the interior as Sultama on one of his campaigns He also captured 
\an which was considered to be imp e^^nabie Taiimasp loliowed 
an entirely defensive policy and is the theme of hlilton lines 

As when the Tartar fiom his Ru sian foe 
B> Astracan over the snowy plains 
Retires or Bactnan bophi from the horns 
Of Turkish crescent Laves all waste be\ond 
The lealm of Aladule in hi retreat 
To Tauns and Casbeen 

(The So pin is the Safavi monarch Tauris and Casbeen are Tabriz 
and Kazvin ) 

These hnes reveal a remarkable knowledge of the political 
situation m Persia and there 1 every reason to believe that 
Milton gamed his information from the account given by Anthony 
Jenkinson who conceived the bold plan of trading with Per la 
across Russia Descending the \ oka he crossed the Caspian Sea 
to Shamakha where he was well received by the Persian Gover 
nor At Kazvnn he presented the letters of Queen Elizabeth 
but the fanatical Shah rephed Oh thou unbehever we have no 
need to have fnend hip with the unbelievers The Shah who 
; was treating with Sulayman at the time indeed thought of send 
I mg Jenkinson s head as a suitable gift to the Sultan but the 
' intrepid Englishman finally returned to England with good 
profits to show for the risks he had run 
Peace with Tttirkey 1555 — ^As the years pas ed fanaticism 
lessened and both powers grew weary of the con tant warfare 
Negotiations were opened and the Sultan laid down that so 
long as the frontiers were respected there would be no hostili 
ties Turkey considered that she was dealing with a defeated 
power At the same time the Sultan wished to reduce his com 
mitments in Asia It is of especial interest to note that Busbecq 
the Ambassador of the Emperor at Constantinople stated that 
It IS only the Persian who stands between us and rum 
The Death of Tahmasp — ^In 1576 Tahmasp ended his long 
reign leaving Persia much weaker than he had found it After 
his death there was a period of anarchy furious rivalries being 
unchamed among the various rivals for power At this penod 
the position in Persia was one of anarchy but it was destined to 
be followed by a rei n during which the dynasty reached its 
zenith 

Shah Abbas I 15S7-1629 — ^The i6th century was a won 
derful epoch alike m Europe and in Asia It was an epoch 
of great rulers Charles V Elizabeth Sulayman and Akbar con 
stitutmg a remarkable group in which Shah Abbas can fittingly 
take bis place And yet how unpromising were the prospects of 
the infant who was destined to make Persia a great power Left 
by his father Khudabanda in Khorasan as its nominal ruler 
he was a mere puppet throughout his boyhood m the hands of 
rival chiefs His guardian the Shamiu Chief fought the Chief 
of the Ustajlu and Abbas took part m the fight having his 
horse shot under him The IJstajltj Chief having won the day 
stopped the pursuit to thro'w himself at the feet of young Abbas 
and secured his person At this period Khudabanda who was 
almost blind and entirely unfitted to reign was attempting to 
enforce hi? authority in Tars but Abbas was proclaimed Shah 
by his new guardian who advanced on ifcazvm and occupied it 
unfortunate Khudabanda was thereupon deserted by his 
followers and shortly afterwards died and Abbas who matured 
; o^cfcly put his guardian to death and seized the reins of power 
P^atee with In view of Turkish predomm 

' ance the position of Abbas was far from enviable In 1587 a 
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Turkish force surprised and defeated a Persian army This 
victory culminated in the occupation of the Western provinces of 
Persia from Georgia m the north to Arabistan in the south 
Abbas realised that he could not face the Turks and wisely de 
cided to make peace with the Sultan as a temporary expedient 
although It meant bunging Turkey on to the Caspian sea m the 
north and into the valley of the Karun in the south 

Unfortunately for Abbas the Uzbegs attained the zenith of 
their power at this period under Abdulla II who ruled an empire 
that stretched from Khotan to Baikh He raided Khorasan an 
nually with impunity and even drove the Prince of Gilan who 
was an ally of the Turks from Astrabad In Khorasan Herat 
fell into his hands shortly after the accession of Abbas and the 
sacred city of Meshed was invested Abbas collected troops to 
reheve Meshed but illness delayed his movements \ ith the re 
suit that Meshed was also taken and sacked Finally the Shah 
appeared on the scene and in 1597 inflicted a decisive defeat 
on the Uzbegs who ceased their annual raids during his reign 
Sir Anthony and Sir Robert Sheriey were typical adventurers 
who had already distinguished themselves in various campaigns 
Upon the return of Abbas from his victory over the Uzbegs they 
presented themselves (1598) as English knights who had heard 
of his fame and desired to serve him 
Reorganisation of Army— The young Shah was most 
favourably impressed by the brothers He realised as did his 
advisers that he could not defeat a Turkish army and expel the 
hated invaders from Persia until he was master of a regular army 
and he determined to utilise the services of the Englishmen for 
this purpose His army consisted only of 60000 light cavalry 
who were brave but undisciplined and would only obey their 
Chiefs m whose hands the real power rested To meet this 
fundamental difficulty Abbas reduced this force to one half and 
organised 10 000 cavalry 10 000 infantry and some batteries of 
artillery to be paid and officered by the crown It is of interest 
to note that m imitation of the Janissaries the infantry and 
artillery were manned with Geo r man and Armenian converts to 
Islam As a still further counterpoise to the intriguing Chiefs 
Abbas founded a tribe termed Shah Savan or Friends of the 
Shah This step was entirely successful thousands of men 
leaving their tribes to serve directly under the Shah who was 
thus released from his dependence on the Chiefs 
The Sheriey s were well prepared for their task having had the 
foresight to bring a cannon founder among the members of their 
staff The Persian Commander in Chief and his officers all fa 
voured the creation of a regular army and their zeal seconded the 
knowledge of the Sherleys so well that in a comparatively short 
time a revolution was effected and in place of an ill orgamsed 
mass of mounted tribesmen an army consisting of cavalry ar 
tillery and infantry was created 
Persian Yictoties over the Turks — Shah Abbas was eager 
to prove his new weapon and fortunately the Sultans who were 
his contemporaries were not great soldiers He broke the peace 
in 1603 and invested Tabriz which surrendered and after 
18 years again formed part of the Persian empire Abbas fully 
realised that sooner or later he would have to meet a powerful 
Turkish army Nor was he mistaken for upon the death of the 
voluptuary Mohammed III the youthful Ahmad orgamsed a 
large force which marched to the Persian frontier Abbas hke 
his predecessors chose the plain m the vicinity of Lake Urmia 
for the trial of strength and although the enemy were 100 000 
strong against 62 000 they had lost much of their former effi 
ciency whereas the Persians for the first time fought as a regular 
army Abbas upset the Turkish plan of battle by detaching a 
considerable force of cavalry to make a wide detour to demon 
strate on the rear of the enemy and to create the impression 
that this was the main force The Turks were deceived and 
while they were countermarching the Persians charged home and 
won a decisive victory 20 000 heads being piled up in front of 
the Shah s tents The fruits of this victory were the lost provinces 
of Persia but, of greater importance was the feeling that the 
Safavi dynasty was able to meet the hereditary foe m battle 
and defeat him 


Genius of Shah Abbas — ^The fame of Abbas does not rest 
solely on his military exploits it is also founded on his genius 
for administration Realism the vital importance of commumca 
tions he built brid es and caravanserais on every mam route 
He repressed brigandage with merciless severity and encouraged 
trade not only in Persia but also with foreign countries whose 
representatives were welcomed at his Court To prove his zeal 
for pilgrimages he walked the entire distance of eight hundred 
miles from Isfahan to Meshed to worship at the shrine of the 
Imam Riza His subjects deeply influenced by the example of 
their beloved Shah followed him by thousands and these pil 
grimages perhaps more than anything else welded the different 
races — Persians Turks and Arabs — into a nation The most 
striking administrative act of Shah Abbas was the creation of a 
new capital at Isfahan There on almost the only river of the 
plateau a superb city grew up approached by stately bridges 
which led past the luxurious gardens of the courtiers to the 
Royal Square The most important building ’was the Chehel 
Sutun or Hall of Forty Columns This great Hall of Audience 
was open in front while the throne was set in a room opening out 
from it Behind was a allery containing three immense oil 
paintings on each side 

Capture of Hormuz 1507 — One of the most important 
events in history was the rounding of the Cape of Good Hope 
by Bartholomew Diaz in 1487 and the subsequent establishment 
of direct intercourse by sea between Europe and the East Great 
est among the Portuguese captains was Alfonso D Albuquerque 
who with a squadron of six ships captured the island emporium 
of Hormuz Owing to intrigues D Albuquerque was unable to 
retain his conquest on this occasion but eight years later he 
returned as Viceroy m command of a powerful fleet and built 
the famous fort which is almost as perfect to day as at the 
date of its construction Throughout the i6th century the Portu 
guese owing to their sea power dominated the Persian Gulf 
to the intense an er of the Shahs whose ports were raided and 
whose subjects were oppressed without mercy 

Arrival of English 1601 — ^The English appeared in Eastern 
waters just a century later than the Portuguese Their chief 
commodity was broadcloth for which there was little demand 
in India and it was consequently decided to open up relations 
with Persia which was reported to have a cold climate In view 
of the position of the Portuguese in Jthe Persian Gulf it was 
decided to commence operations at Jask and m 1616 a ship 
loaded with a trial cargo was despatched to that port The 
English were well received by Abbas Apart from the hope that 
they might help him to expel the Portuguese he was most anxious 
to export silk which was a royal monopoly by the Persian Gulf 
and thereby deprive the Turks of a large source of customs 
revenue 

The Portuguese viewed the arrival of the En lish with intense 
hostihty They attempted to capture the pioneer ship but were 
just too late However when a second expedition appeared on 
the scene they were waiting off Jask and attacked the English 
In spite of their superior force they were unable to capture the 
Enghsh ships and were completely defeated The result of this 
action was most important The Shah realised that his hoped for 
chance of expelling the Portuguese had come and the Enghsh 
were induced to co operate 

As a prehmmary operation the English and their allies cap 
tured the fort of Kishm Island on which the Portuguese depended 
for their supplies Hormuz itself producing neither supplies nor 
fresh water the entire surface of the island being covered with a 
salt efflorescence The English then towed boats laden with 
Persian troops on the mam objective The Portuguese squadron 
made no attack on the encumbered English and were tamely 
destroyed at anchorage A battery was then set up on shore and 
a breach was effected The garrison of the fort beat off a Persian 
assault but their position was desperate and they surrendered to 
the Enghsh Thus fell Hormuz This was the first great feat 
of arms performed by the Enghsh m the East and since that 
(fate their connection with Persia has been continuous 

Declme of Safari IJyaasty— After the death^of Shah^Ahh^, 
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hib dt tendants occupied the throne for a century but it a | 
period ot de line durmc^ \\hich onH the \eneration m ^hich the 1 
d>n t\ held presented a powerful official from ou'^tm his 
dt^tnera e de tend nts Th nk to the jealous’^ \ hich '\bbas 
hid siiown towards his sons princes of the blood instead of 
beirg tr med o arms were immured m harems under the tutelage 
ot eunuchs ‘^hah Safi who succeeded Abbas not only put to 
death hi own relations of both exes but he executed most ot 
the g nerals and councillors who had made the reisn of his grand 
fctther an illustrious epoch m Persian history The contemporar> 
bull n was Murad I\ the la t of the warrior Sultans who in 
\aded Per la repeatedK and massacred the inhabitants of Ham 
adan Tabriz and Ba hdad which latter city was annexed Other 
monarths rei ned and displa>ed pomp and pageantry which 
dazzled European tra\eilers until the accession of Sultan Husayn 
m 1694 This monarch was both meek and pious but was placed 
on the throne at a time when such qualities were as much out of 
place as the> were m Edward the Confessor Under the Safavi 
d>na ty the pro\mce of Kandahar had been a bone of conten 
tion with the Moghul rulers of India It was in Persian hands 
when Sultan Husa>n ascended the throne and as the Ghilzais 
whose chief city it was were intriguing with Delhi it was decided 
to send a Georgian Prince as Governor supported by a strong 
Persian force Gurgm Khan as the Persians called him arrested 
Mir "W ais the Ghiizai Chief and instead of executing him sent 
him as an exile to Isfahan There he won over the credulous 
Shah with a story that Gurgm Khan was conspiring to hand over 
Georgia to Peter the Great He was thereupon reinstated and 
upon his return successfully plotted against Gurgm Khan who 
was killed while his Persian escort was cut to piece Mir Wais 
then strengthened his position at Kandahar until his death i 

Ghilzai Invasion 1722 — ^His successor Mahmud raided j 
Persia m 17 o and captured Kerman but was driven back to ' 
Kandahar by a capable Persian governor who was subsequently 
dismissed Two years later he again invaded Persia On this 
occasion he failed to take Kerman or Yezd and was considering 
the advisability of retreating when envoys from the Shah offered 
him a large sum of money to leave the country Encouraged by 
this proof of weakness the raiders advanced on Isfahan and 
halted at Gulnabad a viUage situated on the open plain ii miles 
from the capital 

The Persian army was 50 000 strong and was provided with 
artillery Its base was the capital and it was fighting for the 
very existence of Persia The Ghilzais were 20 000 strong and 
their artillery consisted of one hundred camel guns They were 
in splendid training and despised their enemy The battle opened 
with a charge by the Persian right wing which met with some 
success The Persian left wmg also charged but suffered heavy 
losses from the Ghilzai guns The tribesmen then advanced and 
finding the Persian artillery without an escort cut down the 
gunners and turned their guns on the infantry who fied from the 
field in a panic Isfahan was then invested and owing to the 
cowardice of its defenders the Afghans were able to cut off its 
supplies During this investment Tahmasp the Heir Apparent 
left Isfahan and attempted to raise a force but failed Finally 
famine compelled the Shah to surrender and Isfahan feU to a 
raiding band of Afghan tribesmen Although the d3masty was 
not actually ended until Kadir Kuli was crowned Shah it ceased 
to rule when the meek Husayn surrendered and Persia fell owing 
to the rule of Shahs who were trained by eunuchs 

Action of Russia anil Tttarkey — ^The fall of Persia con 
stituted the opportunity of Russia and Turkey Peter the Great 
was the first in the field He captured the key fortress of Der 
bent in 172 and in the following winter when the Afghans be 
sieged Resht he acceded to the prayer of its governor and oc 
copied not only the capital of Gilan but also the province In 
the summer of 17 3 he captured Baku 

The Turks arrived on the scene rather late They however 
annexed Shirwan and Georgia They particularly coveted Baku 
but were forestalled by Peter In 1724 the two powers agreed 
to the dismembq^ient of Persia Russia to take the distncts al 
ready oScupied and the three Caspian provinces while the share 
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of Turke> was tho e western provinces which she held at the 
acce ion of bhah 4 .bbas In the tollowmg year the Turks en 
torced their claims by force of arms 

Ashrai who had succeeded Mahmud was a capable ruler re 
sembling his uncle Mir Wais He enjoyed great prestige among 
his fellow tribesmen who e n oral he increased His position was 
one of difficulty He held Isiahan Shiraz and South east Persia 
but could hardh be aid to admmibter the country Indeed the 
Afghans were totally lacking in the art of administration Tab 
masp was collecting a force m Mazanderan Russia was determined 
to maintain her po it on and Turke> had already seized Tabriz 
and Hamadan ^shra*^ de patched an emhasby to remonstrate 
at the action of a Sunni power uniting with Christians in hostile 
action against Persia which was now governed b> Sunni Afghans 
In spite of the feeling excited at Con tantmople the Turks de 
dared war and an army captured Kazvm and marched on Isfahan 
The Mghan leader who was a fine soldier cut to pieces a Turk 
ish detachment of two thousand men This success produced a 
considerable moral effect on the Turks and when Afghan mullas 
appeared m their camp and demanded of the Turkish Pasha how 
he dared to war on Muslims who were obeying the divme law m 
subverting the power of the heretical Shiahs there were senous 
desertions The Pasha determined to fight immediately and al 
though he outnumbered the Afghans By three to one his sullen 
troops were defeated with heavy loss With consummate diplom 
acy Ashraf refused to pursue moreover he released his prisoners 
and even restored their property to them This masterly modera 
tion resulted in the Sultan maiang peace He recognized Ashraf 
as Shah of Persia while the Afghan recognised him as Cahph 
Actualh the Turks gamed the provinces they had seized and 
Persia remained dismembered 

Tahmasp and Nadir Ktili 1727 — ^Ashraf was no sooner 
freed from the Turks than he was confronted with another serious 
danger Tahmasp at this juncture was joined by Nadir Kuh 
leader of a robber band who was destined to achieve fame as the 
conqueror of Delhi He brought with him some $ 000 of his 
Afshar tribesmen Tahmasp had previouslv collected some 3 000 
Qajar Turks under their Chief Path Ah Khan and recruits be 
gan to pour m who were determined to destroy the hated Afghans 
Nadir soon made away with the Qajar Chief and induced the 
Shah to secure Khorasan before attacking the Afghans This cam 
paign was entirely successful both Meshed and Herat being re 
captured from the Chiefs who had occupied them 

Expulsion of the Afghans 1730 — ^Meanwhile Ashraf who 
was seriously alarmed at the national revnval determined to 
attack before the Persian army became too strong The two 
armies met at Mehmandost in the vicinity of Damghan in 1729 
: The Afghans whose moral was very high after their victory over 
; the Turks charged but were met with a heavy musketry and 
artillery fire by Nadir who then advanced and drove the Afghans 
from the field They stood again at Isfahan and at Shiraz but 
were finally crushed and the survivors were hunted across Persia 
to the desert where the Baluchis intercepted and killed Ashraf 

The Afshar tnbesman Nadir Kuli destined to restore the 
power and prestige of Persia was born in a tent close to Mo 
hamraedabad in the district of Darragaz in the province of 
Khorasan In the summer his father inhabited the village of 
Kupkan situated on the route between Kuchan and Mohammeda 
bad He died young leaving his wife very poor and when Nadir 
was eighteen both he and his mother were carried off by a band 
of Uzbegs and sold as slaves Four years later Nadir escaped 
and returning to Persia entered the service of the Governor of 
Darragaz The times were troublous and Nadir soon won a rep 
utation for bravery and so distinguished himself that his master 
gave him his daughter in marriage Upon his death Nadir sue 
ceeded to his post Summoned to Meshed by Malik Mahmud 
the ruler of Khorasan he defeated a raiding force of Uzbegs 
but claiming what was considered to be an excessive reward he 
was beaten and dismissed He soon reappeared on the scene at 
the head of a body of robbers But he aimed at higher things 
and capturing Nishapur he occupied it m the name of Shah 
Tahmasp whose service he entered 
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Xtifkisli Campaigns — Nadu fought tliree campaigns against 
the Turks at this period of his career He lost one battle but 
finally defeated the national enemy and recovered the Vrestern 
provinces of Persia The Russian Government after the death 
of Peter the Great decided to withdraw f om Persia and re 
stored her Caspian provinces in I/32 Three years later war 
broke out between Russia and Turl ey Nadir took advantage of 
the situation to secure Baku and Derbent by a threat to join 
Turkey unless these important fortresses were surrendered to 
him and Russia yielded Nadir had dethroned Tahmasp who 
bad made a disastrous treaty with the Turks and his infant son 
had opportunely died Nadir had freed Persia from Afghans 
Turks and Russians and the Persian nation was profoundly 
grateful to him At an assembly of the leading men in Persia 
he was unanimously elected Shah 

I) —PROM NABIR SHAH TO THE REVOLUTION 1736-1907 

Nadir had settled accounts with Turl ey and Russia but the 
nation thirsted for vengeance on the Afghans the recovery of 
whose country would restore to Persia all the territories ruled 
by Sbah Abbas Accordingly m the year after his coronation he 
led a powerful army 80 000 strong towards Kandahar The city 
was ruled by Husayn brother of the captor of Isfahan who was 
quite unable to meet Nadir m the field but decided to defend the 
city trusting to its great stren th Nadir who possessed no heavy 
guns was redu ed to a blockade which operation he cairied out 
with great thoroughness building a wall fortified with towers 
outside the perimeter of the cit} For a year the blockade was 
continued with no decisive results Nadir then assaulted and 
captured some of the outworks up which guns were dragged with 
great difficulty and Kandahar lay at his mercy Having in mind 
further campaigns the victor treated the Ghilzais with marked 
clemency so much so that he enlisted a number of them in his 
army and they served him loyally until his death 

Invasion of India 1738 — ^During the tedious months spent 
outside Kandahar Nadir prepared his plans for a campaign, in 
India which was the natural sequel to the recovery of the eastern 
provinces of Persia The great Moghul dynasty had declined 
rapidly since the death of Aurungzeb in 1707 and Mohammed 
Shah his de^^enerate descendant was never without a mistress m 
his arms and a glass m his hand This despicable monarch and 
hiS effeminate troops were no match for vinle Nadir and his war 
like veterans Treachery was also at work and more than one 
Indian noble had opened up relations with the Shah With in 
credible foUy the Court at Delhi rehed on Kandahar to repulse 
Nadir and not only made no preparations for defence but treated 
Nadir s requests that no fugitives should be granted asylum across 
the frontier with contempt 

After the capture of Kandahar Nadir whose prestige was 
greater than before marched north following in the footsteps of 
Alexander the Great and captured Kabul which was the key to 
the Khyber Pass the mam land gate of India There he secured 
a large sum of money which enabled him to pay his troops and 
also to arrange with the Afndis that his passage of the Khyber 
should not be opposed Mohammed Shah was thoroughly alarmed 
by this time but before the situation was really grasped by him 
or his councillors Nadir had captured Peshawar and had crossed 
the Indus at Attock 

Battle of Kamal 1738 — One of the historical battlefields 
of India IS at Kama! situated some sixty miles to the north of 
Delhi on the right bank of the Jumna There Mohammed Shah 
formed a strongly entrenched camp and supinely awaited the 
invaders Nadir realised the stiength of the Indian position and 
the fact that his men were unused to assault fortifications While 
he was considering the best course to pursue Saadat Khan a 
leading feudatory Pnnce who had brought a reinforcement of 
39000 men, attacked a raiding party of Kurds Troops were 
brought up on both sides until the engagement became general 
^ amhush with complete success, Saadat Khan was 
taken prisoner and the panic stricken Jndians took i^efuge m then 
camp The Persians had killed 20,000 of the enemy and part of 
the Indian artillery Ml into their hands with nc|i spods of every 


description Nadir wisely did not assault the Indian camp but, 
he surrounded it and prepared to bombard it 

Mohammed Shah realism^ that his troops would not fight again 
decided to surrender before famine appeared among them He 
was received with courtesy by the victor whose letter describing 
the battle and surrender have come down to us Acting on the 
pnne pie that Mohammed Shah was like himself of Turkoman 
descent he commissioned his son Nasrulla to meet him outside 
the camp and when he entered his tent we delivered over to 
him the signet of our Empire After paying this empty comph 
mert the victor who marched m triumph into Delhi determined 
to strip the people of all their portable wealth In this he was 
successful and the value of his loot was estimated at £87 000 000 
However that may be it made Nadir a miser Had be employed 
this wealth wisely it would have proved to be a blessing to 
impoverished Iran and the course of history would have run 
differently 

A rising m Delhi suppressed with such pitiless seventy that a 
Nadir Shahi is synon5n.'nous for a massacre m modem Delhi 
and a marriage between Nasrulla and the daughter of the defeated 
Mohammed were the chief incidents of the stay at the capital 
Nadir realising that he could not hold Delhi restored it to Mo 
hammed who was at any rate utterly unwarlike He however 
annexed the provinces on the right bank of the Indus which 
during the reign of Darms had formed part of the Persian Empire 
Thus after a stay of only two months m India he returned to 
Afghanistan with greater power wealth and fame than anv other 
Asiatic conqueror since Tamerlane It remains to add that he was 
the last great Asiatic conqueror 

Campaign Against Bokhara 1740 — During the siege of 
Kandahar Nadir had despatched his eldest son and heir against 
Balkh whose ruler had promised help to the Gliilzai Chief Riza 
Kuli had proved himself worthy of the command for his assault 
was so fierce and so continuous that the city was surrendered The 
young prince had then ciossed the Oxus and defeated a strong 
army of Uzbegs Nadir unwilling to attack Bokhara at this 
juncture recalled his son and wrote to the Amir of Bokhara that 
he had ordered him not to disturb countries ruled by descendants 
of the Turl Oman The situation was now entirely changed 
Nadir had not forgotten that he had been a slave at Khiva and he 
reahsed that a campaign against the two Uzbeg states would 
form a natural corollary to the conquest of Northern India and 
would protect Khorasan against raids for many years to come 
Finally he anticipated rich spoils and little resistance Large 
quantities of gram had been collected at Balkh and loaded into 
boats and the expedition commenced its march down the Oxus 
to Charjui where a bridge of boats was constructed The Amur 
of Bokhara realising that he could not resist Nadirs veterans 
promptly submitted and proceeded to the Persian camp There 
at first he was treated with disdain but he was finally restored 
to the throne on condition that the Oxus should again constitute 
; the boundary of Persia and that he should supply a contingent of 
I troops for the Persian army The treaty which was accompanied 
by the payment of huge sums of money was cemented by a 
I doubjje marriage between the two monarchs 
I Coaqtiest of Khiva 1740 — ^After Bokhara it was the turn pf 
, Khiva The Khan reahsed that Nadir depended entirely for his 
I supplies on the boat loads of gram and made a desperatp effojrf 
I to capture them However Nadir suddenly appeared on the scei^ 
and although his men were suffering terribly from thitst tfie 
charge he led was irresistible The army then advanced down the 
nver with the precious gram guarded by the entire force bfit 
there was no further resistance and the Khan tamely surrendwi 
Before the campaign he aad put to death or mutilated the pnypyf 
of Nadir who justly executed the barbarous ruler together with 
twenty of his councillors Among the prisoners were two English 
men members of the staff of Jonas Hanway the intrepid mei: 
chant who attempted to trade with Persia and Central 
across Russia, and has left us a most valuable account ^ 
state of Persia at this period Nadir treated the Kngbsbin#^ 
kindness giving thepi passports and a promise of redress 
Josses Ope result of^this camp^gn was the 
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of Ptr 1 n and Rn suv la\cs Manv of tlie torrrer -wer settled 
in \adir^ horitknd of Darra az e peciail> m a village which 
he bhah loorded on the biit ot his birthpkce j 

Th ionqut tb of 'Nadir vi^ere ro \ tinished He had restored ) 
boundaries of Per u and made them wider than tho e of the 
Safa\i d PI \ He had made Per la tairous as a great lighting 
power ard hi had not onH relea ed the mhabi ants of Rhora an j 
who were k\es but had ensured their satei\ m the tuture Had 
he po ses td ap\ an nimstratn e capaciU he could ha\e restoied 
prosj.erit} to Per la but ucce s ard wealth had sooilt his char 
acter an made him a mi er and the remaining \ ears of his lite 
are a record ot er increasing a\ ince and cruelty which made 
him deies ed h\ hi subjects 

Lesgian Campaign 1741-1742 — ^There is a Per lan proveib 
which run If anv Shah is a fool let him march aganst the 
Lcsaians During the Indian campaign the^e avage tnbesmen 
ot Daghes an had raided Shirwan and had killed Ibrahim Khan 
Radii s oniv brother He was thereiore bound m honour to 
in\ade their countrv and punish them se\erei> \t first all went 
well and certain ections of the tribe who inhabited the lower 
h lis submitted But the mam bod> of the Lesgians retreated 
into the dense forests until they were able to attack the Persian 
arm> and inflict heavy losses Radir refused to retreat until 
supplies failed when he was forced to make for Derbent where 
the situation was onK sa\ed by the arrival of supplies shipped 
from Astrakhan It was this bitter experience which induced 
Radir to or«^amse a fleet on the Caspian Sea For the time being 
he retired irom the scene baffled and sullen 

Like Shall Abbas Radir suffered from jealousy of his son who 
was a distmgui bed soldier He was shot at from an ambush by 
two Afghans and believed that the assassins were in the pay of his 
son Howe\er that may be he ordered Lam to be blinded and 
bitterly repented it when too late Persians remember the re 
monst ance of the Prince It is not my e>es but those of Persia 
which you have put out 

The success of the Lesgians caused rebellions to break out m 
various parts of the empire but they were suppressed with mera | 
less seventy Radir had unwisely attempted to reunite Islam ' 
by abolishing the Shiah sect and by substituting the Imam Jafar 
for Ah the patron saint of Persia At the time there was no 
open opposition to the change by his subjects who feared to 
oppose him but the following decision was gi\ en by the religious 
leaders of Turkey The new sect is contrary to the true behef 
and It 15 permitted to kill the people of Persia This decision 
was followed by an enormous Turkish army which was defer 
mined to avenge former defeats but Nadir was as great a general 
as ever and inflicted a crushing defeat capturing the whole of 
the artillery and military stores of the enemy Negotiations for 
peace followed m which Nadir agreed to abandon his claims to 
found a new sect and released his posoners This was his last 
victory 

Assassmatioii of Nadir 1747 —As the years passed Nadir 
put to death so many of his trusted officers that finally in self 
defence he was attacked at mght by his own body guard and 
killed fighting to the bitter end Thus fell Nadir Shah who 
endowed with superb physique a voice of thunder dauntless 
courage and a genius for war had hewn his way to the throne 
Like Napoleon with whom he may well be compared success 
caused moral datenoration and when he died the nation which 
he had saved from the Afghans the Turks and the Russians 
received the news with intense relief Had he died after the con 
quest of Khiva he would have been the national hero for all time 

The assassination of Nadir Shah gave the signal for the break 
up of hi$ composite army The Afghans under Ahmad Khan alone 
remained loyal but being unable to avenge his fallen leader he 
matched ofi to Kandahar and aided by the capture of a treasure 
convoy founded the kmgdom of Afghamstan which included 
most of the Indian provinces situated on the right bank of the 
Indus Throughout he remained loyal to the family of Nadir 
and when after desperate contests for power the son of ill fated 
iUza Kuh was set on the throne of Klioras» and then blinded 
Alipnd^ah as ne had prodair^d himself ^vei^ed Shah Rukh 
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ard con u u ed Khorasin i separate kingdom for him under 
Alghan prote tion and suzerain t\ 

Rival Claimants in Persia — Path AIi Khan of the Qajar 
tribe who t tilled b\ Nadir when he joined Tahmasp had a 
son Mohammed Husa>n jxhan Alter the death of Nadir Shah 
he rai ed a lorte with which he succes fuii> opposed Ahmad 
ishah and occupied the Ca plan pro intes A second claimant 
was Kanm Khan a member ol the Zand tribe of Far A man 
01 humble ex rac ion he rai cd himself to power by sheei force 
ot haracter and had a large following in South Persia Finally 
there was Azad the \f ban g ncra! who was m charge of 
A erbmjan A cur ous triangular contest ensued m which each 
claimant at one period se med to ha\e won but finali> Moham 
med Husa>n was defeated and killed and Azad surrendered 
le-\ing Ka im Khan supreme 

The Zand Dynasty 17o0 1794 — Karim Khan iie\ er aspired 
to the title of Shah but termed him elf Vakd or Regent tie 
made Shiraz his capital and adorned it with manv fine buildings 
Lnder his kmdl> rule Persia gained a sorely needed rest and 
began to recovei something of her ancient prosperity Upon bis 
death however there was the usual fight for power among the 
members of bis family Meanwhile Aga Mohammed Khan the 
eunuch chief of the Qajar tribe collected a force and wanning 
over to his side Haji Ibrahim the redoubtable Vizier of the 
Zand monarch finally defeated Lutf All the heroic representative 
of the Zand dynasty who was barbarously done to death bv the 
cruel Qajar 

The Qajat Dynasty 1794 1925 — ^Aga Mohammed was a good 
soldier and after the final defeat of his rival decided to attack 
Herachus who upon the death of Nadir Shah had declared the 
independence of Georgia and had annexed provinces up to the 
River Aras He had also made a treaty with Russia by the terms 
of which he was entitled to receive protection Herachus realised 
that he could not receive immediate help from Russia yet he 
foolishly met the overwhelming Persian army m the field and 
was defeated Tiflis was taken the priests and infirm were massa 
cred and the able bodied of both sexes were enslaved After 
Georgia the Shah turned his attention to Khorasan The wretched 
Shah Rukh was unable to offer any resistance but Aga Moham 
med required more than submission He coveted with passion 
priceless jewels from Delhi which he knew were in the possession 
of the bhnd monarch and set his torturers to work Day by day 
some valuable gem was produced Last of all the famous ruby of 
Aurungzeb was extracted and Shah Rukh worn out by the tor 
tures died cursing the Qajar eunuch Shortly afterwards the 
tale of his cruelties was brought to an end by the hands of two 
of his body servants whom he had doomed to death but yet 
permitted to attend him Thus in 1797 after only three years 
rule over the whole of Persia died the founder of the Qajar 
dynasty who was rightly detested by all classes 
I FatK All Shah^ — ^Under his nephew Path Ah Persia came 
! Within the orbit of European politics The first step was taken 
: by the Bntish rulers m India In 179S Lord Wellesley received 
I a letter from the Amur of Kabul in which he stated his intention 
of making an expedition into India Hus would have upset 
Bntish policy and Wellesley sent a Persian who was acting 
Resident at Bushire to induce the Persian Court to put pressure 
on the Amir The task of the envoy was made easy by an Afghan 
demand for the cession of Khorasan to which the young Shah 
rephed that he mtefided to restore the eastern boundaries of 
, Persia as they were in Safavi days He foEowed up this threat 
by despatching a force to help two Afghan pretenders with the 
result that the Amir retired from Lahore to meet the threat in 
the west The nnssion of the British Agent was thus entirely 
successful and paved the way for an accredited British Envoy 
who was about to land on Persian soil 

French Threat to India<— The genius of Nkpoieon dommatidf 
his adversaries to such an extent that even his fantastic scMn^ 
caused them great alarm Among these must be reckoned has plan 
of usmg the Shah as an mstnidaent for the invasion of India m 
CO op^aliofi with French and Russian troops To who foy# 
studied accurate and realise the barren nature of 
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countries the scheme was impracticable but in 1800 it was 
seriously considered by Napoleon and Paul of Russia Indeed the 
latter actually ordered the Don Cossacks to march on India The 
movement was begun without supply columns or maps but it 
was stopped at the Volga upon the death of the Tsar which was 
fortunate for all concerned The British determined to forestall 
the French instructed their Agent Captain John Malcolm to 
induce the Shah to bring pressure on the Amir of Rabul to 
countera me desims of the French and to negotiate a political 
and commercial treaty Malcolm s success was complete and he 
speedily gamed all his objects Moreover he estabhshed a high 
regard for British honour m Persia which still exists 

The British foolishly withdrew Malcolm and left no permanent 
representative at Tehran Napoleon took advantage of the favour 
able position and in 180 made definite overtures to Persia 
These were followed up in 1805 by the appearance at Tehran 
of a French envoy who in view of the fact that the Emperor had 
declared war on Russia offered to restore Georgia to Persia and 
to subsidise the Shah who m return was to join France m an 
invasion of India Fath All was most unwilling to become the 
ally of a nation which had put its monarch to death However 
he could obtain no reply to his appeals from the British who 
could not make up their minds what to do Finally therefore 
he agreed to the French proposals Fortune however favoured 
the British since by the time that the Persians had agreed to the 
French pioposals Napoleon had made peace with the Tsar and 
Persia lost all hope of recovering Georgia through his aid 

Treaty with Great Britain 1814 — Outwardly a French Mis 
Sion held the field and Malcolm when he again landed m Persia 
was affronted In spite of this the situation was changing the 
French Mission was dismissed and Sir Harford Jones representing 
the Crown as apart from the Governor General of Bengal was 
given a magnificent reception and a new treaty was negotiated 
In 1814 a defimte treaty was signed by the terms of which 
treaties or military co operation with nations hostile to Great 
Britain was barred Persia further pledging herself to use her 
influence with the states of Central Asia to adopt a similar pohcy 
In return Persia was granted a subsidy of £150000 per annum 
which was to be stopped if she engaged in an aggressive war This 
treaty dealt with the French peril after it had passed On the 
other hand it was not reahsed by British statesmen that so far 
as Persia was concerned the annexation of Georgia and Karabagh 
by Russia had created an entirely new situation that the treaty 
had not recognised the fact and was therefore hkely to lead to 
tiouble 

Struggle for Georgia — Persia was bound to fight for Georgia 
and the campaigns that followed may be considered to fall into 
two distinct periods The first ended with the defeat of Persia in 
1812 peace being made in the following year by the Treaty of 
Guhstan Thirteen years later Persia again attempted to recon 
quer Georgia and her final defeat is recorded m the Treaty of 
Turkomanchai which was signed m 18 28 The Persian army was 
commanded by the Heir Apparent who invariably lost his head 
on the battlefield and rendered the efforts of a handful of British 
instructors nugatory The first campaign opened with the siege of 
Envan by a Russian force which was so harassed by its hnes of 
communication being cut that the operation was abandoned The 
campaign was ended in 1812 by a decisive action fought at 
Asianduz A small Russian column surprised the Persian army in 
broad daylight The Bntish officers had drawn up their men when 
Abbas M%rza in a panic ordered a hasty retreat with the result 
that the force was anmhilated 

After this disaster the Shah who was also panic stncken 
agreed to abandon all claims to Georgia he also ceded Derbent 
Shirwan and Karabagh Russia at this very time was at the cnsis 
of her fate owing to the invasion of Napoleon Consequently 
Persia was to be blamed for abandoning her possessions and mak 
ing no further effort against such a sorely embarrassed enemy 
As was to be expected Persian opinion regarded the Treaty of 
Guhstan as a national disgrace It had been vaguely worded so 
much so that the possession of three districts remained in dispute 
Negotiations were being earned on but before they were com 


pleted Russia occupied the areas Persian opinion was deeply 
stirred recruits poured m and the Shah was forced by pubhc 
opinion to break the treaty At first the Persians earned ail 
before them and occupied Shirwan and Talish m less than a 
month But the Persians would not face Russian troops 
Defeat of Persian Army — In an action fought near Ganja 
although the Persians were numerically superior their cavalry 
fled demoralised by artillery fire The Russian infantry then 
advanced and swept the Persians off the field Fath Ah was a 
miser he refused to pay the troops in the winter and they per 
force were disbanded Realising the position a small Russian 
force marched on Tabriz and captured not only the city but also 
the entire artillery park of the Persian army Thus ignominiously 
hostihties were ended By the Treaty of Turkomanchai the Aras 
became the boundary of Persia An indemmty was demanded and 
extraterritorial rights were included as weU as a commercial 
treaty by the terms of which there \^as a 5% tax on imports and 
exports This treaty inaugurated a new era and became the basis 
on which other European nations conducted their intercourse with 
Persia Great Britain reco nised the changed position and m view 
of the fact that Persia was the aggressor declined to pay the 
subsidy Persia was however in dire straits from lack of money 
to pay the Russians and it was arranged that a single payment of 
£150 000 should be held to cancel all further claims on the subsidy 
Persia and Af ghanistan —Persia reahsed that her defeat by 
Russia was final To salve her wounded pride she decided to 
make strenuous efforts to recover Herat and other provinces that 
now formed the state of Afghanistan This trend of policy was 
viewed with apprehension by the British Government since Persia 
was under Russian influence and if she reconquered Herat Kabul 
and Kandahar Russian agents would he estabhshed close to the 
Punjab Actually her objective during this period was Herat and 
Great Britain made strenuous and successful efforts to keep that 
province outside the influence of both Persia and Russia 
Abbas Mirza was more successful m Eastern Persia than against 
Russia He gradually reconquered Khorasan until Sarakhs alone 
held out encourao^ed by the presence of the Khan of Khiva How 
ever the Khan alarmed by the surrender of Kuchan retired and 
Sarakhs was stormed a feat which restored Persian prestige in 
Central Asia Shortly afterwards Abbas Mirza and then Fath 
Ah Shah died 

Mohammed Shah was the son of Abbas Mirza and when he 
had defeated various pretenders and established himself on the 
throne it was clear that he was determined to capture Herat He 
had already during his father s hfetime commanded a force 
which was besieging that city but had hastened to Tehran to 
secure his nomination as Heir Apparent upon hearing the news 
of his fathers death At this period a second British Mihtary 
Mission reached Tehran but it was received with marked coldness 
by the young Shah and was unable to serve any useful purpose 
Siege of Herat — ^It is impossible to give any account of 
Bntish pohcy in Afghanistan and we must confine ourselves to 
the question of Herat In 1S37 the Shah opened his campaign 
and the first prisoner that was captured was bayoneted m his 
presence Yar Mohammed the able Vizier of the Prince of Herat 
had made every preparation for a siege The fortifications had 
been repaired and strengthened supplies m large quantities had 
been stored and all villages within twelve miles of the city had 
been burned By a singular stroke of good fortune an English 
artillery ofifleer Eldred Pottinger arrived on the scene and soon 
became the life and soul of the defence In the spring of 1838 
the Bntish Envoy reached the Persian camp and nearly persuaded 
the Shah to break off the siege However at this juncture the 
Russian Envoy offered the services of a Russian ofiScer Sir John 
McNeill was consequently flouted and quitted the Persian camp 
Shortly after his departure the Shah made his final effort For 
SIX days the defences were battered but the general assault 
failed The Shah was utterly dejected and when he received a 
communication from the British Minister that his Government 
would view the occupation of Herat as a hostile act and that the 
island of Kharak had been seized by British troops he agreed to 
their demands and broke up th^ siege He diecf in 1848^ leaving 
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Per la on tht \erge of re\olution and bankroptc'v 

\asir ud Dm began bib reie,n ^'veil He broucbt with him trom 
Tabriz hi id\iber Mtr a TiLi Khan and appointed him his 
\izier He was the most remarkable Persian of bis eneration 
being not onlv capable and hard v^orkini, but also incorruptible * 
He se to i?vorL to aboii b the sale of appom ment and of ju tice 
and the embezziem nt of the oloier pa\ the grant of pen ion 
to fa\ontes and man> other abuses were ail taken in hand His 
reiorms rai td up a ho t of enemies among them the mother of 
the Shah who persuaded her son that the A/izier w s too powerful 
^ith the re ult that he was executed — a terrible blo\ to Persia 
At ter this the Shall gener«.ll3 speaking ruled m the bad old wa} 
although he ^as a more enlightened ruler than his predecessor ' 
partl> to his \isits to Europe 

Religion of tlie Bab — ^During the earl> part ot “Nasir ud * 
Dm s reign an inhabitant of Shiraz preached a new rehgion He 
proclaimed himself the Bab or Gate through v^hich men might 
attain to kno\\ ledge of the Twelfth Imam The Bab was the son 
of a grocer and when he attempted to con\trt his fellow towns 
men he was considered to be a madman and was impiisoned His 
followers however increased to such an extent that the Shah 
finall> ordered him to be executed at Tabnz After his death the 
doctrine spread far and wide causing nsm s and an attempt on 
the Shahs life which was met with pitiless persecutions The 
religion founded by the Bab still exists and counts many followers 
not only in Persia but m the Le\ant and m America 

Settlement of Afghan Question — ^During the generation 
that followed her victories over Persia Russia not only strength 
ened herself m that country by the creation of a naval base on 
the Persian island of Ashurada m Astrabad Bay but made great 
efforts to gain a footing in Central Asia and in Afghanistan It 
was probably at her instigation that Nasir ud Dm determined to 
win renown by the capture of Herat \ ar Mohammed the capable 
Vizier had died leaving the province to his son who was mentall> 
debaent and whose first act was to open up ne otiations with 
Persia The Bntisb Government thereupon imposed a treaty on 
Persia by the terms of which that power promised not to send 
troops into the Herat province unless it was attacked from out 
side The treaty caused intense irritation to Persia and was the 
main cause of relations being broken off between the two coun 
tries Persia then gamed possession of Herat through an Afghan 
nominee in i8^6 and there was intense dehght throughout the 
country But Great Britain had to be reckoned with In addition 
to paying a subsidy to the Amir she declared war on Persia and 
landed an expeditionary force at Bushire Dnder Outram a march ; 
was made inland and a Persian force was defeated The troops 
were then transferred to the mouth of the Karun River where 
a second success was gamed Persia had already sued for peace 
and by the terms of a treaty signed m Pans in 1857 the Shah 
agreed to evacuate Herat and to recognise the independence of 
Afghanistan No indemnity or concessions were demanded 
The Awakenmg of Persia — Nasit ud Din was fated to see 
the advance of Russia across Central Asia until that Power 
entirely enveloped his northern frontiers m Asia The khanates 
as they were termed were annexed one by one until only the 
Turkoman was left In 1881 after more than one failure 
Skobeleff stormed the stronghold of the Tekke Turkoman at 
Geok Teppe the other tnbes gradually submitted and Russia 
forced Persia to accept a boundary that was most unfavorable to 
her and gave her new neighbour a strangle hold on Khorasan 
We must now turn to the advance of the Indian empire Baluch 
istan had relapsed into anarchy at the end of the eighteenth 
century and no immediate attempt would have been made to 
interfere with this state of affairs but for the fact that it was 
decided to construct a telegraph hne from England across Persia 
to India Negotiations were opened with Persia with the result 
that a boundary was finally drawn between Persian and Bntish 
Baluchistan This latter province may be said to have been the 
creation of that great frontier officer Sir Robert Sandeman 
through whose exertions law and order were gradually introduced 
into a No Man | Land From the Persian point of view these 
boundaries which included the ^hmitationi of her frontier with 


Turke} completed her envelopment 

Constitutional Movement — ^The desire for a constitution in 
Per la i quite recent Persia was affected b> the construction of 
telegraph hnes and so forth but her national pride in her own 
perfection -v^as also strong The ^hah as a >oung man was m 
fa\our ot pro ress bat the failuie oi the attempt at constitutional 
govemrien m Turke> m iS 6 fngh ened him and his later policy 
trended towards keeping Pers a free from dangerous new ideas 
I want ministers who do not know whether Brussels is a cit> 
or a cabbage was his frank avowal and although his pomt of 
view was seiti h the event ha pro\ed that Persia was not ripe 
for the new order \asir ud Dm was assassinated m 1896 His 
successor Muzailar ud Dm was a poor creature who led Persia 
down the broad road to bankruptev b> borrowing large sums of 
mone> trom Russia which he wasted on his journeys to Europe 
and on his fa\onles During his reign ail tear of the Shah passed 
awav and with it the tribes robbed with impunity on the caravan 
routes inflicting serious lo ses on all classes 

The movement m favour of a new order was led by Jamal ud 
Dm an agitator who gained considerable mfluence m Turkey and 
Persia during the last vears of Nasir ud Dm He was rather a 
Pan Islamist than a constitutionalist who vehemently denounced 
the corruption ot the Per lan \ izier Another moving spirit was 
Pnnee Maikom a clever Armenian with a French education He 
was Persian Minister m London and while holding this post 
quarreled with the Vizier o\ er a lottery which the Shah had sold 
to him but which the latter wished to cancel In a paper which 
he published Pnnee Maikom advocated a Parliament for Persia 
while he never ceased to denounce his enemy the \izier 

The weakening of the power of the Shah encouraged the re 
formers and in 1905 a definite movement began m favour of a 
constitution It commenced with a protest against the Vizier who 
was held to be responsible for the costly journeys of the Shah 
for the corrupt government and for the disorder in the country 
A number of merchants followed a time honoured custom and 
took bast or sanctuary at a mosque m the capital where they were 
joined b> some miillas Driven from the mosque by orders of the 
Vizier they proceeded to the shrine of Abdul Azim outside Tehran 
where their numbers rapidly increased In vam the Shah inter 
I vened by sending his f av ounte to induce them to disperse Finally 
the Shah was obliged to dismi the obnoxious Vizier and to 
promise to convene an idalatkham or House of Justice — is to 
be noted that there was no demand for a constitution at this 
juncture Upon receiving the royal promise the bashs returned 
to their homes and the Shah took no steps to convene a House 
of Justice In 1906 the Shah had a paralytic stroke and the 
Vmer decided to take strong measures against the reformers This 
led to the Second Bast which ended in the departure of the 
Miijtahtd or Doctors of the Divine Law to Qum and the threat 
that they would lay the land under an interdict Simultaneously 
thousands of citizens took hast at the Bntish Legation and de 
dined to leave it until a National Assembly had been granted by 
the dying Shah This was at length conceded by Muzaffar ud 
Dm who opened the Assembly m October 1906 and died shortly 
afterwards 

Tlie Revolution — Mohammed Ah who succeeded his father 
was an Onental despot of the worst type He attempted to blind 
the reformers by twice pledging himself to adhere to the new 
constitution However he had no intention of keeping his solemn 
promises for he resented any mfnngement of his absolute power 
to dispose of the revenues of Persia for his own purposes The 
able Vizier of Nasir ud Dm was recalled to office with secret m 
structions to overthrow the constitution He set to work to gam the 
consent of the majority of the Mafks for the raising of a loan 
as the Shah had found the treasury empty and could not buy 
partisans without money It seemed as if the Vmer was achieving 
his purpose when he was assassinated This black deed was 
glorified and the fortieth day after the suicide of the assassm 
was observed as a national holiday Public opinion forced the 
Shah to appoint Nasir ul Mulk who had been educated at Oxford 
to be his Vizier This honest statesman realised that it was 
essential to restore the finances of Persia but before he could 
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carry throu^-h any oi hib reforms the Shah who had collected 
gu.ngs of ruffians called out his forces witn the intention of closin 
the obnoxious Majhs ind of arrtstin its le..ders But he suddenly 
hesitated and staged his hand The Majhii thereupon collected 
armed volunteers and sent teleorams to the provinces asLincf for 
support which evol ed a wave of enthusiasm 

The Shah yielded to the popular feeling and sent a Koran 0 
the Assembly sealed with an oath that he would observe the con 
stitution This IS the most solemn form of oath in Persia Six 
months later the Shah bombarded the buildmo* m which the 
Majhs sat arresting some of the leaders and egainmc^ control of 
the government for the time being The answer to this outrage 
was a rising at Tabriz In \ain the Shih despatched troops to 
ciush the rebellion They merely blockaded the city and m the 
spiing of 1909 the Russians broke up the blockade m the interest 
of their sulijects The defence of Tabriz ga\e time for national 
forces to be organised at Resht and Isfahan These forces com 
bmed and enteied Tehran whereupon the Shah who was in camn 
a few mi es from the capital threw up the sponge and took 
refuge m the Rus lan Legation He was deposed by the victors 
and left Persia Thus with little loss of life the Persian revolution 
was successfully accomplished 

Anglo Russian Agreement 1907 — ^For a century there had 
been keen rivalry m Asia between Great Bntain and Russia 
which m 1885 had neaily led to war between the two empires 
owing to the fu.mous Panjdeh incident The mihtary party m 
Russia which desired to approach e\er nearer and nearer to 
India was averse fiom any settlement with Great Biitam but the 
disasters of the war with Japan had a cha tenmg effect and made 
the Russian military party ready to come to terms These feel 
in s were warmly reciprocated by the Bntish and were embodied 
m an Agreement which represented a comprehensi\ e effort to 
settle all questions connected with Tibet Afghanistan and Persia 
Here reference will only be made to the Agreement so far as it 
affected Persia It be an with a solemn declaration to resnect the 
strict independence and inlef^nty of Persia and then stipulated 
that each state binds itself to seek no concession of any kind m 
regions conterminous to the frontier of the other To a\ oid mis 
understandings the commercial spheres were then defined That 
of Russia included Northern and Central Persia while Great 
Britain merely reserved the deserts of South East Persia It was 
a mistake not to have included the whole of South Persia as there 
alone would commercial concessions be sought and leaving it 
neutral was certain to lead to trouble This was pointed out at 
the time and the subsequent enormous development in oil proved 
that this view was correct Persia naturally disliked the Agree 
men! She had based her pohey on the rivalry of her two neigh 
bourS and viewed with dismay the new order by which m her 
opinion they had agreed to dismember her Bntish pohey was 
honest and was entirely benevolent so far as Persia was con 
cerned On the other hand Russian officials considered that 
Northern Persia had been made over to them and when the 
World War broke out they were gradually annexing it The Agree 
ment has been annulled both by Great Bntain and by Russia 
since the conclusion of the World War (P M S ) 

E— HISTORY OF THE PERIOD 1909-1935 

This period extending over two decades was destined to prove 
an epoch making one m the history and evolution of Persia and 
may be said to have commenced with the accession of the boy 
Kifig Sultan Ahmad Shah and the re establishment of constitu 
tional government 

The first cabinet of the new government naturally included 
the two patrician heroes of the revolution the Sipahdar (to be 
known later as Sipah Salar) as Premier and the veteran Bakhti 
yan chief Sardar Asad as Minister of the Interior but they soon 
found themselves mere figureheads in the hands of the more 
extreme elements among the late revolutionaries whose aim 
setoed to be to control the government without sharmg its 
responsibilities In th^ arcumstances it was not long before 
fhe two ministers resigned then portfolios and todr their seats 
M tte hfaahsi m drdmhrj? depnties^t p new cabinet befog formed 


under the presidency of a veil known fi urc m Persian politics 
Mu tauti ul Mamaiik with a sprinkling of the mo t able of the 
Young Persian element Nevertheless the fir t year ot he revived 
constitution was marked by a continuation of cabinet crises and 
b> the division ot the Majlis into a number of conflicting factions 

After the nationalist occupation of Tehran Yeprem Khan the 
mihtary leader of the revolutionaries had promptly organised 
a VI orous police admimstration which gave the city immunity 
from any of those disorders 'vhich are so often experienced in 
such cases and the lives and properties of forei ners were in 
no wa> molested Nevertheless on the plea that special measures 
were needed for the protection of their nationals Russian troops 
were forthwith despatched to Kazvin and having thus succeeded 
in effecting a temporary occup tion they altogether refused to 
withdraw notwithstanding the earnest remonstrances of Great 
Britain who advocated a policy of non intervention in accordance 
with the spirit of the 190/ Convention The lack of administra 
tive expeiience on the part of the personnel of the new regime 
soon made it apparent that the departments of the government 
could not be effectively reorgams d without the assistance of 
foreio^n advisers and when the subject came up for specific dis 
cussion Great Britain and Russia not unreasonably required that 
nationals of one or more of the minor Powers should be enga ed 
failing which they must press for the appointment of their 
own nationals 

The deliberations m this connection extended into the new year 
(1911) and eventually it was decided that Americans should be 
en aged for the supervision of finances and Swedes for police 
and o-endarmerie Action was taken accordm^-ly aud in due course 
m the following May an American citizen Mr Morgan Shuster 
was en<^aged to serve as treasurer general for a period of three 
years with a staff of 4 assistants foi the supervision collection 
and disbursement of the levenues of Persia 

Hardly had they got to work when on June 17 the recently 
deposed Mohammed All Shah unexpectedly landed at Gumesb 
Tepe on the Caspian bent on an attempt to recover the throne 
while at the same time his brother Salar ed Dowleh making a 
sudden appearance m Kurdistan there too raised the standard 
of revolt ostensibly on his brother s behalf At first the menace 
to the capital from these two directions was undeniably serious 
but the ex Shah s effort was conducted with that incapacity and 
indecision which had distmgmshed all his activities and ended 
in a complete fiasco The credit for this result was mainly due 
to the redoubtable Yeprem Khan and to Shusters financial re 
forms which supplied his resources 

Meanwhile Shusters financial programme had brought him 
into conflict with Russian interests Finally the confiscation 
of the estates of the ex Shah s brother Shua es Saltaneh (who 
it was claimed was in debt to the Russian Bank) for the 
part he had played in his brothers abortive exploit was held 
to afford sufficient grounds for the presentation of an ultimatum 
to the Persian Government m which were included a demand 
for an indemnity and the dismissal of Mr Shuster failing which 
it was announced there would be an advance of Russian troops 
I on Tehran Great Bntain made diplomatic protests at Tehran 
I but they weie of no avail and Russia persisted m her demands 
I Anti Rttssian Feeling — ^Anti Russian feeling now ran high 
i m the capital Russian goods were boycotted and the Majh^ 
having refused to sanction compliance with the ultimatum some 
3 to 4 thousand Russian troops were despatched to Kazvm fronl 
whence they were expected to march on Tehran at any moment 
The position seemed desperate until finally on December 24 
NaSir ul Mulk who had become Regent on the death of the aged 
Kajar Azad ul Mulk the year before took charge of the sittia 
tion and with the co operation Of the Cabinet and of Yeprem 
Klhan dissolved the Majhs and then signified acceptance of the 
Russian demands In pursuance thereof on December 25 th^f 
contracts of Mr Shuster and his coHeagties were terminated 
and they left the country forthwith Meanwhile ehaos r^ned 
m the provinces the only bright spot in the picture befof the? 
comparatively satisfactory progress of the Sw^efch nuh^ry* foisi 
siOn It the direction bf forming* a gendanfiettO i 
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I ro a tilt till e ot he di n i al oi the Sha ter n s ion tht 
fnaiLMl adiriPi tration ot the conn rv wa carnea on a be 
ih \ cojld b\ ^he tal of the Bei lan Cu ^oms \amiri ri loi 
nil \ith no n II ne uie of sutetss bu^ in the di c no 
con truc+i c hn^viicial elorm little could be ejected in tne 
to re urcjnistiiceb then pre ^iln Duing he World War 
nioroo^ er Pe »ia romin !i\ neutral became a mere held tor he 
ri\al co^batans (see PcRbiA C4TO4 ig s i\j On the con 
c^usicn of he Persia was v^diPit td an original member or 
tne L a Le oi \at ops 

Postwar Foreign Relations — ^In the matter of her forei"^ 
cla ons Pei la found her elr m a cop ider bh ai ered posi ion 
at he end or *he war The cabinet of \o uq ed Dovleh con 
eluded With Britim on 19 1919 a Comenlion on the foi 
lowing has b 

(i ) C tco^orical reiteration of undertaking repeatedly given b> 
Gnat Britain m the past to respect absolu el> the integrity and 
mdeper deuce of Persia 

(11 ) The lendino^ 0^ expert Briti h ad\istr as nece ary for 
th? \ ar oils depar meats of the Persi n administration military 

and a\il 

f 111 ) The pro\ sion of a ubstan lal loan for the purpose of 
financing the above schemes 

{i\ ) Co opera ion on the part of the British Government in 
the promotion of Persian enterprises for the improvement of 
communications 

(\ ) The apDomtment b) the two Governments of a joint 
Committee for the revision of the existing customs tanfi on 
lines conducive to the interests and prosperity of the country 
Thib Convention though it was for a short while put into 
operation lapsed on the fall of Vossuq ed Dov\Ieh His successor 
Sipahdah 1 Azim concluded a treaty with the Soviet providing for 
(1 ) Renunciation of the old T arist policy of force and a 
guarantee of non intervention m the affairs of Persia 

(n ) Denunciation of treaties concluded in the past between 
the Tsarist regime and other Powers in regard to Persia (e g 
the Anglo Russian Convention of 1907) 

(ill ) The writing off of outstanding Russian loans to Persia 
(iv ) Cancellation of aH concessions under which Russia had 
exerased control over Persian communications — ^with the clear 
proviso that they should not be passed on to the nationals of 
any other Power 

(V ) Cancellation of ail concessions ^ranted by Persia to Russian 
subjects 

(vi ) Abolition of the clause in the treaty of Turkmanchai 
under which no ships were allowed on the Caspian save those 
flymg the Russian flag 

(vn ) The reciprocal right to appoint diplomatic and consular 
representatives where considered necessary 
(viii ) Abolition of the ex territorial rights of Soviet citizens 
But the mk was hardly dry on this document when the capital 
became the scene of a most dramatic episode in the form of a 
coup defai organised by the nationahst newspaper editor Savid 
Zia ud Dm This young patriot had secured the co operation of 
a native officer of the Cossack division Sartip Riza Khan under 
whose leadership a force of some 3 000 Cossacks from the Razvm 
garrison marched on the capital Meeting with no opposition 
they proceeded to arrest all prominent personages and the estab 
Iishment of a government under Saiyid Zia ud Dm was then 
announced Very soon after Saiyid Zia ud Dm found himself 
helpless before his colleague Sairtip Riza Khan who now as 
minister of War had sole control of all armed forces and was 
displaying great jealousy of foreign interference in any direction 
Feelmg that the situation was passing out of his hands Smyid 
Zia ud Dm decided to leave the country and reached Baghdad at 
the end of May 

From this point the history of Persia is the story of the rising 
fortune of Rim Rhan Palflavi A native of Hie Savad Kuh distnct 
of Ma^anderan he had entered the Cossack Division as a trooper 
when about years of age and at the time of his sudden appeaur 
ance cm the stage of Persian pohtics was a sartip m the dmfeem 
Mther|feo1iulte unInown outaide rtt 


On ^bt exit of Saivid Zia (Aprd ^ 19 i) Khan pro 
ct ded to et up a gov err me nt of his ov^n with himself as 
mm er ot W ar and one or the old re" me Qiv am es Sultaiith as 
pr me mmbter Fro^ hat iroment h practically ruled Persia 
Fuil> v.live to he impo net ot having some reiiabl troops at 
m bact attach d hi e to hi person and interests he set him 
eii w onve to reor^a^i t the a mva forces of the countr> and 
make efte tne arrangements 0 en ure their regular pa> To 
ih a ena nc insist d on certi n branches of the inimstr> of 
Finance beng trar lerred to the 'Mmistiy of *\\nr Having by 
hib means "raJualiv conv er ed ttie miacellaneous contingents 
e\ m" irto ^ aiscipimea force ot some 40000 men he con 
centra cd hi eUur s on the ubju atioii of the distant and semi 
dependc^^t tribe and hib pheionenal succe s in this direction 
wa soon reflected m the mcica ed me a are of security prevaihng 
m the provinces 

In he ^utumn o the same year as the result of negotiations 
with he D S Governn ent which bad been m progress throu"li 
out the summer a strong financial mi sion arrived from America 
under the leadership of A C Alillspaugh and embarl ed on the 
ta k of reforming Persian finances 

In October 19 ^ the Shah fled to Europe Riza Khan appointed 
himself prime mimster and ummoned the Majlis 
Late m 19 4 Riza Khan reduced to submission Shaikh Khazaal 
Khan GCIE KCSI the semi independent chief of JMoham 
merak who had for years been m close contact with the British 
Then on April 19 19 ^ the Shaikh was arrested by Persian 
troops on board his yacht and forthwith removed to Tehran 
where he has since been detained as a political prisoner 
In February 1925 Riza Khan demanded from the Majhs the 
grant of definite and comprehensive military powers only with 
draw ible by a vote 01 that bodv His request having been acceded 
to by the Majlis he now became completely independent of the 
Shah s authority and six months later he formally sought eieva 
tion to the crown of Persia The change of ruler and dynasty was 
effected with surprisingly little commotion the deposition of 
the absent Sultan Ahmed Shah being executed by a simple 
declaration of the Majlis on Oct 31 19 5 A Constituent As 
sembly was then convened which proceeded to elect Riza Khan 
Pahlavi as Shah of Persia with right of succession to his heirs 
On December 15 the new bhah took the oath to defend the 
Constitution and on the i6th he was publicly proclaimed amidst 
much popular enthusiasm A few weeks later his eldest son 
Shahpur Mohammed Riza was appointed crown prince On April 
5 1926 his majesty s coronation took place 
The contracts of the members of Mr Millspaughs financial 
mission to which reference has been previously made having 
expired m August 19 7 were not renewed After a short inter 
regnum during which the financial admmistration was carried on 
by the Belgian customs staff a German financial expert Dr 
Lindenblatt was appointed (Apnl 1928) to succeed Mr Mills 
paugh but with much reduced powers 
Following the example of the rulers of Turkey and Afghanis 
tan the Shah gave notice to the Powers concerned in 1927 of 
his intended denunciation of all treaties in which extra territorial 
nghts commonly known as capitulations were conferred None 
of the said Powers having offered senous objections the abolition 
was allowed to take effect from May 28 1928 After difficult 
negotiations extending over some months an agreement was 
reached in November 19 8 for the establishment of bases in 
Persian territory for the air service to India At the session of 
the League of Nations m September 1928 Persia was elected to 
the Coimcil of the League and in 1929 she recognized the new 
state of Iraq 

During the period i 929“35 Persia s relations with foreign pow 
m improved on the whole but no successful trade agreement 
with Russia was reached The Anglo Persian Oil Company s 
dArcy Concession of igor cancelled m 1932 was renewed m 
1933 4 fter reference to the League of Nations The presence of 
Pntish coaling stations at Basidu and Hanjam led to some fric 
ton until these were removed in 1935 to the Bahr^m Mands 

3tii p«rf|4wThe present toarton m Pewa is im 
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tmctly better than under the Qajar dynasty Like his great 
predecessors Shah Riza realises the supreme importance of secur 
ity To ensure it he has organised a well trained force of ail 
arms 40 000 strong and using this instrument with courage and 
abiiity he has disarmed the tribesmen a feat that was entirely 
beyond the power of the previous dynasty More than this the 
kash^^ais and Bakhtiaris are now ruled by military othcers and 
their chiefs are either m prison or accept subordinate positions 
The same policy is bem®- pursued m the case of the smaller tribes 
and peace is assured Total disarmament is really the crux of 
the whole matter as once the tribesmen are rendered impotent for 
robbing security of the roads is established the sedentary popu 
lation being most orderly 

Persia is indeed under military Government For example 
the whole of the country south of Isfahan is controlled by the 
general o&cer commanding the southern army whose head 
quarters are at Shiraz The midlas like the nomad chiefs have 
lost their power for evil and so far have changes gone that civil 
offices have been opened for marriages Here as m many other 
reforms the policy of Turkey has been followed 

The Shah once a am like his great predecessors has realised 
the importance of communications Various routes were opened 
up and improved by the British during* the World War but were 
not kept up m the years that followed A new policy has now 
been adopted and steady progress is being effected under Amen 
can engineers The number of cars that use the routes is in 
creasing at an amazing rate Indeed even the poor are beginning 
to tiavei with the result that there is a wider outlook than in 
olden days Nor must the marked improvement of the postal 
services be forgotten both as regards the transport of mails and 
passengers In this connection m 19 7 an agreement was con 
eluded with a German air company for a weekly service between 
Tehran and Baku to be followed by a similar service between the 
capital and the Iraq frontier Wireless stations have also been 
established and to some extent are available for public use The 
construction of a railway line from the Caspian to the Persian 
gulf IS the dearest wish of the progressive Shah whose enthusi 
asm has infected the entire nation American engineers have 
examined the various routes and in the autumn of 1927 the 
Shah cut the first sod of this great undertaking which was bemg 
carried out under tender by European and Iranian contractors 
with Italian and native labour under the supervision of the Con 
sortium Kampsax a Swedo Danish syndicate which took over the 
work m 1933 It was hoped to complete the line by 1939 A law of 
1930 introducing the gold standard has not yet become effective 

Among the reforms that are bemg accomplished is that of 
the judiciary which is being remodelled on French lines Capitu 
lary privileges were renounced by the Soviet Government and 
this probably encouraged the Shah to issue a decree that the 
capitulations would be abolished m May 1928 It would seem 
that this action is premature and it is probably a ballon dessat 
but it IS noteworthy that the French Government has already 
accepted the position In March 1935 forei<>‘n usage conformed 
with that of the country itself m substituting the name Iran for 
Persia (P 2 C A T W ) 

PERSIA, CAMPAIGNS IN For many years before the 
World War Germany had been making strenuous efforts to in 
crease her influence and interests m Persia At Tehran a college 
was opened staffed by German professors and subsidised by the 
Persian Government In the Persian Gulf the firm of Wonck 
haus began to deal m mother of pearl at Lingeh m 1896 in 1897 
a German vice consulate was opened at Bushire In 1900 Ger 
many attempted to purchase a site for the terminus of the Bagh 
dad railway at A 1 Kuwait but Sheik Mubarak had previously 
concluded a secret treaty with Great Britain agreeing m return 
for protection not to sell or lease any of his territory without 
her consent Other German efforts made in collusion with Tur 
key members of Mubarak s family and the Wahabis failed but 
Turkey established and held posts on Mubarak s territory m Hor 
Abdullah an inlet running from behind Btibiyan Island to withm 
30m of Basr|. In 1903 the firm of Wonckhaus attempted to 
gam control of the pearl fisheries around Hulul then of the red 


oxide deposits of Abu Musa and finally of a piece of land along 
the river bank at Mohammerah These attempts were foiled by 
Sir Percy Cox the British Resident In 1906 the Hamburg 
Amerika Co started a ser\ice to the Persian Gulf At the outbreak 
of war Great Britain was engaged m negotiations with Germany 
which would have given that Power a strong position at Basra 
the destined terminus of the Baghdad railway and had acknowl 
edged Turkey s suzerainty over A 1 Kuwait 

I THE MENACE TO INDIA 

In July 1914 the regency terminated with the coronation of 
the young Shah who had hardly taken up his duties when hos 
tiiities commenced His Majesty summoned the Majlis and duly 
proclaimed the neutrality of Persia The position was however 
a difficult one The grandees were m many cases only anxious 
to receive money from one or both sides the masses hated the 
Russians and mistrusted the British for being the friends of their 
enemies There ^vas sympathy m some quarters for the Turks 
and let the Christians devour one another was frequently 
heard But Persia was powerless Her military forces included 
the Cossack bn^^ade 8 000 strong the Swedish gendarmerie 7 000 
strong and the useless Persian Army 

German Policy in Persia — \t first si ht it would seem un 
likely that remote Persia should become a war theatre but there 
IS no doubt that Germany had prepared her plans for attacking 
the Indian Empire across Persia using the Turkish Army as her 
instrument Before Turkey declared war the Government of 
India took the precaution of despatching a brigade of Indian 
troops to the Bahrein Islands After the outbreak of hostilities 
this force increased to a division defeated the Turks at Sahil 
and occupied Basra on Nov 21 thus effectually protectm the 
oil refineries of the Anglo Persian Oil Co To protect the pipe 
line 150m long running thiough Ahwaz to the oilfields at 
Maidan 1 Naftun which the tribesmen had breached and fired m 
several places operations were undertaken as a result of which 
Persian soil was cleared of a Turkish force that threatened Ahwaz 
the local tribes then submitted to the Indian troops and the pipe 
hne was repaired 

Germany hoped to embarrass Russia and still moie Great 
Britain by forcing Persia and Afghanistan into the War on her 
own side and creating disturbances in India and on her frontiers 
If Persia would come in the claim that Islam was on the side of 
the Central Powers might have brought m Afghanistan Germany 
was able to diveit forces to Persia at a small cost for India was 
weakly held and the Emden was causing some uneasiness The 
chief German agent was Wassmuss formerly consul at Bushire 
who organised an anti British confederacy at Tangistan Dashti 
and Dashtistan bought over the Swedish officers of the gendar 
mene at Shiraz and secured control of their force The British 
vice consul was murdered the consul and entire colony arrested 
and taken to the coast Qawam el Mulk the chief of the Arab 
tribes who was acting Governor General was driven out and 
Wassmuss reigned supreme m Fars In Kermanshah Turks and 
Germans expelled the British in April 1915 at Isfahan the Ger 
mans were equally successful and later at Yezd and Kerman At 
the end of 1915 seven out of the 17 branches of the Imperial 
Bank of Persia (a British company) were in enemy hands and 
the British colonies had been expelled from central and southern 
Persia except the Gulf ports In the north the position was 
different The Russians landed troops at Enzeli which marched 
on Tehran This action drove the enemy ministers to quit the 
capital 

One of the dangers to be guarded against was that of German 
missions to Afghanistan and Baluchistan Efforts were made to 
intercept such parties but it took time to make the necessary 
arrangements and it was not until 1916 that the Eastern Persiap 
cordon was m working order with the Russians patrolling the 
frontier as far south as Kam from which centre the British 
with some regular troops and a number of locally raised 
were responsible to the borders of Baluchistan Persia bemg a 
land of vast distances it is not surprising that % German mission 
was able by means of very kmg marches to reach &rat ih t 
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sdfct\ It recentd ith €\er\ honour but dispia\ed e\ 
tr orimar> laiL ot tact by openK detr>in €\er> thing ot Af hai 
n anutacturt the arm m nutactured at the arseral at the caDital 
tor m tance be ng criticised contemptuousI> At Kabul too he 
ame behaenour brought he m ssion into trouble The Amir t\ho 
had rectntd it courteously pla\ed for time by summoning a 
council repre entune of all h tribes and b} lengthy meetings 
\ ith the mi ion and his ad\i ers The Germans gradually ^ 
realised that without a Tu kish force their erforts vere toasted 
They v^ere tinaliy oismssed he Amir pom mg out that he could | 
hardly break mith the British until a large ■well equipped army | 
reached Kabul from the The mission broke up into small \ 

parties most ol t^hich successfully e\aded the cordon 

In 1916 the ebb and flow of the strug^^Ie were very marked 
At firs the Turk shortly after the retreat of the British from 
Ctesiphon occupied Kermanshah and pushed forward towards 
Hamadan The Ru sians m their turn advanced and drove the 
enemv oft the plateau while a second force swept the hostile 
BdkhTans out of Isfahan and brou ht back the British and 
Russian communities The capture of Kut again transformed 
the military situation and m the summer the Turks 16000 
strong with ^4 guns gradually drove back the Russians who could 
only oppose them with i 000 men and 19 guns Kermanshah 
was evacuated and then Hamadan the retreat contmmng as far 
as the Sultan Bulaq range which covered Kazvin and threatened 
a force marching on Tehran This situation remained unchanged 
until December 

The South Persia Rifles — ^In 1916 it was decided in con 
suitation mth the Persian Government to orgamse a force of 
Persian troops to restore order m Southern Persia and take the 
place of the Swedish gendarmerie This force was to be ii 000 
strong and the Cossack brigade was to be raised to a similar 
strength Brig Gen Sir Percy Sykes who had spent many years 
m Southern Persia was appointed to undertake this task and 
landed at Bandar Abbas in March with three other British 
oiSicers and a few Indian instructors The state of affairs was 
most unfavourable as apart from the defeat of Qawam the 
British agent and his escort were assassinated at Lingeh and two 
British ofi&cers were assassmated in Makran about the same time 
and finally this temble month of April saw the grave disaster of 
Kut al Amara Many experienced officials expected a wave of 
fanaticism to sweep across Persia and there was certainly cause 
for deep aimety especially in Makran but Bntish coolness un 
doubtediy saved the situation Recruiting operations at Bandar 
Abbas were started immediately after landing and in spite of a 
strong anti British party men were rapidly enlisted and before 
the end of a month the Persian fiag was hoisted with ceremony 
over a camp The force handled with much tact and patience by 
its British and Indian instructors never looked back and was 
soon able to protect Bandar Abbas and an important section of 
the caravan route from the raiding tnbesmen 

Qawam was aided by the British with money and mumtions 
and an exaggerated report of the means placed at his disposal 
led to the rebel Arab headmen lassmg his feet With their aid he 
defeated the Swedish gendarmerie and was marching in triumph 
to Shiraz when he was killed by a fall from his horse His son a 
man of 8 was however able to restore Persian authority m 
Pars The success of Qawam and the landing of the mission at 
Bandar Abbas made the position of the German parties at Ker 
man decidedly insecure They fled to two parties and after I 
suffering some losses from attacks on the road they were all | 
captured by Qawam and imprisoned at Shiraz The httle band 
consisted of 60 Germans and Austrians a dozen Turks and a few 
Afghans 

A small force of Indian troops consisting of a section of 
mountain guns a squadron of cavalry and 500 rifles was sent to 
Bandar Abbas and Sir Percy Sykes marched inland a distance 
of zSom to Kerman where he was received with much cordiahty 
The vanous pro German elements who had created a state of 
insecurity fled the bank and telegraph offices were reopened and 
the noma! state^f affairs was quickly re estafohshed The column 
then marched to Yezd where tbe'^ntish cofony had )mt returned 
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\ev^s being received of the Turkish advance and of a probable 
a tacjv on Isfahan he column made a forced march to that city 
where it joined the extreme left of the Rus lan Army represented 
b> 6co Co sacks The Turks bearing of the amv ai of the Bntish 
at Isfahan topned at a village some six miles distant and then 
retired When it became evident that the danger had passed the 
column marched outh to Shiraz which it reached in November 
thereby comple ng a march of i 000m thiough the heart of 
Persia 

At Shiraz the question of the gendarmerie had to be settled 
The Persian Gov ernment had not actuallv giv en its consent to its 
being in orporated m the South Persia Rifles but it was unable 
to pay or equip the lorce Spread over the route for a distance 
of com from the borders of Pars m the north to Kazerun in 
the south and numberirg some ^ 000 men the problem which 
confronted Sir Perc> S>kes was one of extreme difficulty He 
had no staff to administer or tram such large numbers and he 
was aware that it was this force which had seized the British 
consul only a >ear preciously and that many of the officers were 
pro German in sentiment But he also reahzed that if the 
gendarmerie broke up into well armed bands of robbers and 
devastated the country few supplies would reach Shiraz He 
consequently decided to take over the entire body and the force 
gradually developed and helped to restore order in South Persia 
(See World War W orld War Bibliography ) 

II THE BRITISH IN PERSIA. 

During the winter the position m Mesopotamia entirely 
changed Instead of weak ill equipped columns severely handi 
capped by unfac curable chmate conditions failing before Kut 
al Amara there was the pleasant picture of overwhelming forces 
under the mspirmg leadership of Gen Sir Stanley Maude re 
capturing Kut m February 19 1/ and following this up by the 
signal success of the capture of Baghdad The position of the 
Turks m Persia became more and more difficult as the Bntish 
advanced On the day Baghdad was occupied they evacuated 
Kermanshah and pursued by the Russians reached the Persian 
frontier at Qasr 1 Shinn on March 31 worn out and hungry but 
not wholly demoralised But during the succeeding wunter the 
Russian army disintegrated Its collapse opened up to the enemy 
a completed hne of northern advance across the Caucasus and the 
Caspian sea to Ashqabad Merv (the junction for Kushk within 
stnking distance of Herat) Bokhara Samarcand and Tashkent 
the administrative centre of Russian Turkistan In Sept 1917 
Georgia and Armenia decided to claim their independence and 
a third state came into being under the title of the republic of 
Azerbaijan with Baku as its capita! In connection with the 
efforts made to ward off the danger to India involved in the Rus 
Sian collapse British troops entered Western Persia 

The Dttnstervtlle Mission — ^It was out of the question to 
despatch large bodies of troops to support the Georgians or Ar 
memans as Baghdad was 800m distant from Baku The authon 
ties therefore decided to despatch a military mission to reorganise 
the sound elements of the country into a force that would pre 
vent the Turks and their German masters from reaching Baku It 
was hoped that these small States would fight for their homes 
but the Armenians failed to do this Maj Gen L C Dunsterville 
was appointed to command this mission and in Feb 191S he 
started off from Baghdad with a party of officers in 40 cars to 
cross north west Persia Enzeli was his objective and he hoped 
from that port to be able to proceed to Baku and Tiflis He 
reached Enzeli only to find that the port and its shipping were 
m the hands of hostile Bolsheviks while the neighbourhood was 
dominated by Mirza Kuchik Khan an ambitious brigand who 
had recruited some 4 000 followers nicknamed Jangain or For 
est Dwellers to the cry of ^ Persia for the Persians and who 
robbed his countrymen if they refused to join him Dunsterville 
quickly realised the situation and before his opponents had con 
certed their plans and had overcome their fear of the armoured 
motor car the mission had retired to Kazvin and Hamadan 
which latter city became its headquarters 

During this period Dunstervile was brought into close 
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relations with the Russian ^renerals Bara+o\ and Bicherai o\ The 
former had commanded the Russian troops in Nox thorn Pe sia 
and was now helpiessl> watchmo- their disintegration The latter 
on the contrar> had kept his command of i oo men piactically 
intact By March the last of Barato\ s men had left but Dunst r 
ville had been able o keep Bicheiakovs command at h s ide 
l^itnout its aid the Jangalis elated by the retirement of the 
mission which was rnuumihed into a great victory over a British 
armv would have been able to march on the capital There the> 
would probabl} have introduced a rei n of anarchy and ha/ 
forcea Persia into the War on he side of the Central Powers 
With whom Ivuchik Rhan had close relations he also had German 
Austrian and Turkish instructors well supplied with machine 
guns When the Jan alis marched on P az\nn Bicherakov fore 
stalled them and drove them back to the forests with heavy 
losses He then embarked at Enzeli Hunsterviile who had re 
ceived reinforcements consisting of a re im nt of cavalry a 
battery and two re iments of infantry followed behind Bichera 
kov and took over the road The Jangalis under their European 
officers attacked a detachment at Resht but suffered he vy 
losses and Ruchik Khan made terms and became a contractor 
for supplies About this time the Bolshevik Government at Baku 
was overthrown and replaced by the Central Caspian dictatorship 
which asked for British assistance Dunstervilie took his force to 
Baku held it for some weel s against overwhelming Turkish num 
bcrs denying the use of the oil wells to the enemy whom he also 
kept away from the Caspian Sea and finally evacuated the town 
and returned to Enzeli thus ending a very gallant episode of the 
War 

Investment of Shtraz by the Kashgais^ — ^In the spring of 
1918 the Persian Government in reply to a British note de 
nounced the South Persia Rifles as a foreign force and a threat to 
Persian independence and integrity It also expressed the hope 
that the British Government would withdraw its troops and allow 
Peisia to commence her cherished reforms The cabinet was 
under the impression that Germany was winning the World War 
or such a curt note would never have been penned This reply 
was published all over Southern Persia and the results were 
speedily shown m serious desertions fi om the South Persia Rifles 
and culminated m the formation of a confederacy under the 
Kashgai chief Solat u Daulah to annihilate the British in South 
era Persia He had at hxs disposal 4 500 Kashgais and i 500 
Kazerums and this number was reinforced by contingents from 
Dashti Dashtistan and elsewhere and leached about 8 000 fighting 
men The tribesmen were well armed with Mausers had plenty 
of ammunition and fought both bravely and cunningly The 
British force at Shiraz was 00 strong one third being recruits 
The South Persia Rifies slightly outnumbered the Indian troops 
and owing to propaganda and the proclaimed hostility of the 
Persian Government were a danger to the Brfiish The detach 
ments in the outposts mutinied and surrendered or deserted 
Qawam had collected in and about Shiraz ^2 000 Arabs who were 
ready to attack the beaten side On May 24 the column marched 
out I 6ao strong and defeated the Kashgais in the hilly country 
to the west of the city About 10 days later the enemy returned 
in still larger numbers and the Kazerums occupied the garden 
quarter which almost touched the fortified perimeter constructed 
by the British outside Shiraz The inhabitants of Shiraz were 
incited against the British by the mullahs some of whom preached 
pfmd or Holy War 

Sir Percy Sykes learned that the Kashgais were preparing to 
umte with the townspeople m a combined attack on June 17 
and he determined to forestall them Accordingly on June 16 
t&e column salhed out and again inflicted considerable losses on 
the enemy On the following day Shiraz rose its inhabitants 
attacking everyone suspected of being friendly to the British 
the Kashgais did not come to the support of the townspeople^ 
'^h0 were overawed hf the ^izure at midnight of various key 
ItosiWns by the Bnkii The tide then turned The gcwmior 
^pointed a. new JlMrnm ox paramount dnef m place 
j #1 Solat whose followw to break away^ mfltiaiwed hf the 
i I they had 4 ecl «4 in fewof# of the 
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new Hi ham and his example was followed by a brother of Solat 
and b> perhaps one quarter of the tribe The column marched 
out a^^ain and Solat fled a broken man pursued by Qawam the 
new likhani and most of the Kashgai tribe The expedition is 
described by L C Dunstervilie The Adventures of Dunster force 
19 o (P M S) 

PERSIAN ART, PAINTING AND CALLIGRAPHY 

The share of Per la m the development of the art of book produc 
tion m the Islamic countries dates from even before the beginmn 
of the Abbas d period Towards the end of the 7th century in 
the two oldest centres of culture m Iraq Basra and Ivufa beauti 
ful Koran mss executed on broad parchment rolls weie common 
though at first they had no extraneous decoration but produced 
their effect solely by the heavy lapidary style of the archaic char 
acter In the Sth and 9th centuries this the most refined branch 
of Mohammedan art reached its first period of splendour under 
the powerful stimulus imparted by the caliphs of Baghdad and 
the masters of the Cufic who flourished at that time (c 800) m 
elude not only a number of Arabs but also the Persian Khoshnam 
of Basra More important however was the part played by callig 
raphers of Iranian origin m the development of the various forms 
of the naskh the round character which early began to take a 
high place beside the vertical script The inventor of the deco 
rative thulufh which derived from this is said to have been Ibra 
him Segzi of Sijistan and his pupil Ustad Ahwal Segzi has the 
reputation of having been the first under the caliph Mamfin to 
elaborate and discuss rules of calligraphy He m turn was the 
teacher of the celebrated Ibn Moqla who brought the naskh into 
general use in place of the Cufic and is regarded as the greatest 
authority on all the principles of the art Ibn Moqla s school pro 
duced among other famous pupils Hasan es Sirafi (d 979) who 
was of Mazdaic origin and the Bu3nd prince Fena Khosrau (d 
983) a descendant of the Sassanian kings 
In painting the Persian element was stionger Although no 
traces of frescoes or illuminations have come down to us from the 
Sassaman period we know from other sources that in that great 
age of Iranian culture painting was another field of endeavour 
and Herzfeld has traced to Sassanian models all the motifs 
(dancing girls huntresses animal figures floral decoration of va 
nous kinds) of the fragments of ornamental wall pamlm s which 
came to light in the caliphs palace at Samarra m the course of the 
ex avations At about the same time (9th century) illumination 
must have come into favour at Baghdad probably through the 
Mamchees We have gained some knowledge of this through 
the discoveries made by the German expeditions to Turfan and 
by Sir A Stem {See Illuminated Manuscripts ) 

The Baghdad School -—The first extant works of the Baghdad 
school of painting date from the i th century when the Seljuk 
period had already begun but in their content and their artistic 
tendencies they go back unmistakably to older traditions and 
continue with little change until the middle of the 13th century 
They include scientific treatises translated from the Greek or 
based on ancient models with explanatory illustrations Arabic 
versions of the Bidpai fables which were imported from India 
and the anecdotes of Hariri then in great favour m which the 
bold jests and witty conceits of Abu Said of Serruj were lEus 
trated These three types of text were all equally well adapted to 
direct the artist to the study of nature and to emphasize the im 
portance of problems of composition and colour and the v^orkS 
of this school are ventably astonishing m their wealth of colom 
shading and their forcible depiction of their subjects To what 
extent Persian masters are represented we do not know but the 
GirCimstanca that the minai pottery of Raghes {c 1200) bor 
rowed the Baghdad style of painting suggests that the whole ten 
dency had already spread from Mesopotamia to centres m Iran 
As early as about the loth century paper had suppimited parch 
ment not only in seetdar works but also in copies of the Koran 
and other religious texts its manufacture fiavmf gradually spread 
from Samarcand to all the cmintnes of Islaffi Vanbils 
Competed to produce perfect and costly typea of pape^^ W 
writfii^ material was oftm fetched frws ^ dl^anOo 
whm t^y royal edtirts 
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minuscnptfe trorr %hK\ tor rciii?ioub rea on f^urc vterc cx 
i udpcl li > made continual ndeb and \\e soon "ina tbe cralt oi 
tht llaniinitors md giia bica ai^av tiom that ot the cal 
ii^riDhti nJ pains's s md de eiopin on i o\ n lints Cufit s 
now no ior«*er u cd except in cnap er ht dirci a-^u title pa^^e 
el ew ere ht enpt emploxed wa t neroieotthe panv\anns 
of ; ish or a detor^me sciipt epre en in^ a more 5 ac tu ^ 
and t\ii tic de tiop lent ot the ticil chancier 

THE MOI^sGOL PERIOD ? 

The Moi ol ir\a ion m tne i th reii ur\ pro\ d un xpet edlv 1 
lortunite to the art of book production m -w tein A la HaLni 
and his u e sors not onh took pams to p omoie 1 m e\er\ po 
ible wax but al 0 brou£^ht it into cont ct xxith the highly 
de\ eloped punting of the Tar East and directed it toward new 
subiects \ith the important enect of irrmen eiy enlar mg the 
painters outlook The mam tendenc> was now to the pictorial 
representation of historic exents and iegendir> epi odes m world 
histones con eixed on a lar^^e scale and the principal re ult oi 1 
acquaintance witn the works of the Chinese m sters of the Sung 
period XX i to enhance the feekng for landscape In manuscripts 
of the earl> i4tli century xxe see he foreign stimuli combining 
xxith older traditions until in course of time there dex eloped a new 
Perso Mongol st>le of paintm^* which reached a hi h standard in 
the two capitals of the likhan Baghdad and Tabriz The captions 
were now no longer in Arabic but generally in Persian and the 
xxhole art of miniature painting was soon persianized when the 
great national epic of Pirdusi and other poems such as those of 
■\izami and Khwadju kirmam became increasingly common in 
illustrated copies kew and ettective use were here round for de 
\aces of compo ition and moreoxer the arrangement of the 
xetses in xertical columns which could be broken up wherexer 
desired made possible a much more intimate and aesthetically 
satisfxing conjunction of picture and text than had ever till then 
been known Heroic scenes from the Shahnamah sentimental 
themes from khosrau and Shxrm Leila and Majnun etc were 
then for the irst time expressed in characteristic forms 

’When Timur altered the whole political complexion ol western 
Asia there arose beside the two centres already named a third 
and highly productive centre — ^his capital of Samarkand where m 
addition to the miniature book illustration m body colour the 
separate sheet bearing a light ink sketch usuall> picked out m 
gold came again into fax our through tbe stimulus of Far Eastern 
example Of Arabic texts there were at this period only the cos 
mography of Qazwim and a few astrological treatises which seem 
to have been produced with loxmg care m Western Turkestan 
To the Baghdad school of calligraphy belongs the credit of having 
about 1300 developed the lapidary style of the Cube Korans mto 
a rounded form and brought this to the ripest degree of orna 
mental beauty m the majestic tumar variants In the production 
of the magniicent Horans of the age of tl e likhans xvith their 
large size and their few and incomparably imposing lines of 
script Persian masters were certainly concerned and they carried 
to Tabriz and Samarcand the new principles they had learnt in 
this School for the decoration of the holy book especially the rich 
arabesque illumination Timurs chief secretary Emir Moham 
med Bedr ed Din of Tabnz has an immense reputation as a mas 
ter of all forms of writing and two of the great Mongol emperor s 
grandsons Ibrahim Mirza and Baisonqur Mirza were very famous 
calligraphers Tbe latter who unfortunately met an early death m 
1434 also earned much honour by founding the Academy of ; 
Artistic Book Production at Herat in connection wnth his library 
for years it employed 4Q calligraphers besides numerous illu 
mmators and painters In this academy the Persian texts were no 
longer OTitten m mM% but m mst^thq an offshoot oi the old 
cursive character invented by tbe celebrated Mir All of Tabriz 
Ad the 40 of Herat were directly or indirectly his pupils 

lid towwds the end of iip century the style of calhgra^y m 
vented by him foimd most splendid repres^tatjve m Sultan 
Ah of (d t$ti} tho prot#g 4 ol the fiiaotiS poet and 

piniater Mm ^ Sfui' mi faw^d of the great 

"gif t^t piptfii dripi fiim 


the na lunai Iitenture nm the enthusiasm xxitli xxhith thex 
te ped then I\t m th migit ot their native country ide gi\t 
to Pc lan pur n of the "Mongol penod a romantic note which 
o tn chint with the atnio plieres we bnd m our own cortem 
porar we trrn Go^hi In the Ea t howexer the purely decora 
ti\e nd imp r charac tr of t^e picture continued whereas 
in E I pe 1 c> ere mauu ilh aix r cd from their originM pur 
po c b\ he mhucrce oi xxaii painting and panel painting It was 
at thi time th i le barmonx I tx ten picture and text readied 
the in ht t 1 1 a inaule degree ot pertection and in turning tbe 
lei es (t the t ta it maiiustripts we ar continually astonished 
t the kh xxith \Uih ti purttrs fitted heir subjects mto 
pa e allotted to them quite rbitraril> b> the cilli raphers At 
the beginning oJt tne 4 h cenu x tne batkf^rounds were still care 
fu 1> crioui d rta bi t subbcqueiitl> i rich blue became general 
and 1 was not unti the end of the period tint a gold background 
came mto fax our the other colours were predominantly bright 
and ii\ei> The mtidentai landscape 1 generally of a steppe like 
char cte ja ed rocks 1 oiattd trees and little brooks ripphiig 
am mg stones and bordered by grownn^* llowers art the essential 
features or almost all open air stene and only occasionally is the 
m3 terious atmosphere ot the fores or the luxuriance of a flower 
“warden depicted The hi hh elective motif of a tree m blossom 
xvhich IS oiten u ed m smaller pictures is obxnouslv taken from 
Chinese models of the Mmg period We know that particularly 
under the Timunds contact with tbe Far East became increasingly 
fiequent 

Behzad of Herat — 4 n undeniable weakness of Perso Mongol 
painting lies in the diagrammatical conxentionahzing of the figures 
the spiritless treatment of the heads and the absence of expres 
Sion in the mox ements In this respect no progress is to be seen 
throughout the whole development of the art which is in other 
directions 0 astonishing and the appearance of a completely 
revolutionaiy personahty was needed before a change could be 
brought about and new paths indicated This personality was 
found m the genius Behzad of Herat who is rightly honoured as 
the greatest master of Per lan painting Behzad understood how 
even in his most populous composiiions to differentiate every sin 
gle figure in countenance and beanng his palette xvas extraordi 
naniy rich especially m warm full tones and this enabled him 
to mdixidualize his portraits by the employment of numerous 
colour nuances for costumes and even for flesh He was also a 
reformer in the treatment of landscape which appears more real 
isticall> m his pages than in those of his forerunners and in 
the choice of subjett a markedly reahstic note is likewise seen 
Moreover it was he who revolted against the dictation of the 
calligraphers and admitted no text at all or only a few lines 
of verse in one comer in the pages he illustrated we have even a 
number of double page miniatures by his masterly hand 

Behzad who was born before 1450 and died after 1520 repre 
sents the zemth of the Mongol and the opening of the Safawid 
period in Persian painting He was head of the Herat Academy 
until 1506 when Shah Ismail took him to Tabriz made him his 
chief hbranan and covered him with honours Only a few ex 
tant work are indisputably by his hand A characteristic early 
work is the History of Tmnr illustrated in 1467 which was for 
meriy in the Schulz collection and afterwards went to America 
an edition of Saadi s bust an in the Cairo librar3 is dated 1487 
and the illustrations to MajnCm and Leila at Leningrad are among 
his last works Both m Herat and in Tabm he had many pupils 
! who earned his style far and wide m Persia Western Turkestan 
and India and even in the idth century his name was already so 
famous that his art was mutated on every side while later on pages 
of the most various origins were furnished with his signature to 
enhance their value 

Thte Tabriz Sdhool^—The nmt gener^hipo of paifitefs in 
Tah?» Is donunated by the highly Sultan Mohemnied^ who 
exercised ^ commaadmi uidwic© m tte whole field of 
mm± of Sh# Tehreaip In e^hor^hon with other Im 

illustrated ol th# Pemw mm mwsA m 

wkm% teve 4«l H m hut f ot th# most part he 
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sheets and were designed to be bound up m \olumes with speci 
mens of the handwriting of famous calligraphers He opened new 
fields of activity to the painters by brmgmo- lacquer bindings into 
fashion and also bv inducing them to desio^n patterns for stuffs 
and knotted carpets to be made at the royal factones Some of 
the studies for the celebrated hunting and animal tapestries of the 
1 6th century were made in his studio as were also a few velvets 
and silk brocades with ti ure subjects of the dehcacy of miniatures 

Since the end of the 15th century an immense impetus had been 
given to Koran decoration at Tabriz It was here that the pictur 
esque division of the title pages into star or medallion shaped 
fields and borders with a reciprocal pattern or a cartouche desi n 
was devised and this transferred to the knotting technique 
brought about a revolution m the style of Persian carpet making 
The ornament grows richer and more complicated to the ara 
besque are added slender floral twines in a bewilderin<^ profusion 
of lines paimettes rosettes and cloud patterns 

In Behzad s time Shah Mahmud of Nishapur came to eminence 
as a master of the tahq script while later Mir All of Herat the 
royal scribe (d 15:59) held the foremost place Sultan Ah el 
Katib and many other calligraphers and illuminators heard the call 
of the Ottoman rulers and founded a school of book decoration 
at Constantinople which adhered closely to the tradition of Tabriz 

The Isfahan School — ^Late in the i6th century when all the 
artistic forces of Persia were once more being concentrated at the 
new capital Isfahan under the powerful impulse communicated 
by Shah Abbas the Great there arose also in Isfahan a new and 
important centre for the art of book production m ail its various 
forms Mir Imad el Husni (d 1618) and All Riza Abbasi com 
peted in calligraphy for the royal favour while others sought to 
attract attention by animal fi<^ures ingeniously constructed out of 
pious mottos and similar subjects or by a perfect mastery of the 
shzkeste a complicated script so full of flourishes as to verge on 
illegibility In painting there is a link with the schools of Herat 
and Tabriz in the person of Ustad Mohammedi who was un 
doubtedly the first to put his observations of nature on to paper 
m the purest ink wash technique without any reference to a text 
His successor as head of the painters gild at Isfahan was Riza 
Abbasi whose signature genuine or doubtful is frequently met 
with It IS still not established beyond dispute whether this artist 
IS identical with the calligrapher mentioned above and with Aga 
Riza who IS thought to be of an older generation Be that as 
It may it was he who filled the albums of Persian and Indian 
collectors with his gay sure handed colour sketches and drawings 
m red chalk on the most every day subjects and with carefully 
executed pages in rich colour and he ultimately became so 
much admired as almost to overshadow for a time the fame of 
Behzad He likewise gave a new impulse to the illustration of 
manuscripts and his elegant fashionable style gained him a great 
influence in the other decorative arts also painted tiles and lac 
quered doors in the garden palaces of Isfahan clearly show the 
mark of his atelier 

Riza s best pupil and his bosom friend was Mum one of whose 
extant works is a portrait of his master the style created by the 
latter was still a living force at the end of the 17th century in the 
works of Mohammed Qasim Mir Mohammed Ali Mohammed 
Yusuf and numerous others 

Later Persian painting is of little interest to the history of art 
In the 1 8th century European paintings and engravings were 
slavishly copied and Nadir Shah s expeditions to India introduced 
transitory influences of the Mogul school At the beginning of 
the 19th century an enormous impetus was given to lacquer 
pamtmg though only as an ordinary bazaar mdustry which per 
meated the entire realm of writing materials and toilet accessories 
decoration also took the form of large canvases such wretched 
and barbarous productions as to demonstrate that Persian artistic 
taste once so cultivated had now become a thing of the past 
Since the end of the 19th century the growing interest displayed 
by European and American museums and collectors m Persian 
miniatures has called into existence a considerable number of 
workshops for the production of fakes where single pages and 
even complete manuscripts are concocted in the style of any old 


master that may be desired This somewhat questionable dev el 
opment has at least the advantage of preserving skilled craftsman 
ship from decay and maintaining some contact with the master 
pieces of the past 

Bibliogeaphy — C Huart Les calhgraphes et mtmatunstes de I onent 
musulman (190S) F R Martin The Mtmature Painting and Pan lets 
of Persia India and Turkey (1912) E Blochet Les pezntures des 
manuscnts orzentaux de la Bihhotheque Nationale (1914“ o) W Ph 
Schulz Die persisch slamische Miniaturmalerez (Leipzig 1914) G 
Marteau and H Vever Les miniatures persanes (1913) E Kuhnel 
Miniaturmaleret tm islamischen Onent (nded 192) KA Cres 
■well A Provisional Bibl ography of Paint ng m MuJ ammadan Art 
(1924) E Blochet Les enluminures des manuscnts onentaux de la 
Bihhotheque Nationale (19 6) T W Arnold Survivals of Sassaman 
and Mamchaean Art in Persian Painting (Ne'wcastle 1924) E Diez 
Die Elemente der persischen Landschaftsmalerei und ihre Gestaltun% 
(1922) F Taeschner Zur Ikonographie der persischen Bilderhand 
schnften J ahrbuch der as at scken Kunst (1925) A Sakisian L ecole 
de miniature de Herat au XV siecle (1921) M Muh Qazwini and L 
Bouvat Deu\ documents relatifs a Behzad Rev du monde mus 
(1914) F Sarre and E Mittwoch Zetchnungen von Riza Abbas 
(Munich 1914) W Ph Schulz Die Wahrheit uber Riza Abbasi 
Ze tschnft fur bildhche Kunst (1917) T W Arnold The Riza 
Abbasi Ms in the British Museum Burlington Magazine (1921) J 
V Karabacek Rtza i Ahbasi (1911) T W Arnold A History of 
Islamic Painting (1928) (E K ) 

OTHER FORMS OF PERSIAN ART 

A strain of decorative skill dating from the Mohammedan 
conquest permeates all the expressions of Mohammedan art gen 
erally known as Persian but pre Mohammedan influences are 
not absent Such Sassaman motives as twinned animals facing 
each other appear constantly 

Architecture — ^The progress of architecture from the Seljuk 
domination continues to a rich climax in the i6th to 17th cen 
tunes The love of barrel vaulted porches can be traced directly 
to Sassaman palaces and were the chief motives of the great 
mosques where they were flanked by twin minarets in the design 
of which appears that emphasis on height which is universally 
Persian A second characteristic was the use of a dome with two 
shells the outer onion shaped and supported on a high drum and 
the swelhng slight m early examples but more pronounced later 
Daring mo'enuity of construction prevailed in all of these vaults 
and domes The stalactite {qv) corbels elaborate intersections 
of curved surfaces delicate groined lines and scalloped forms 
were handled with extraordinary skill and these types differed 
widely from similar buildings m the rest of the Muslim world 

During the i8th century there developed rich and delicate 
wooden construction including slim columns intricate cornices 
treated with lavish carving and inlays used frequently in the 
exquisite formal gardens so important to Persian hfe The Mo 
hammedan love of surface ornament led to dominance of plane 
surfaces covered with tiles so that wails vaults domes and 
minarets glowed with blue greens and turquoise rose and yellow 
In no other style has apphed color become such an integral part 
of architectural design {See Mohammedan Architecture 
Mosque Tile ) 

Ceramics — Springing from the most ancient Mesopotamian 
development of pottery Persian ceramics developed in about the 
13th century into one of the most exquisite of all arts The 
pottery body was coarse due to the available clay but the glazes 
were developed to a high degree of perfection and the coloration 
more especially the blues ranging from turquoise to cobalt be 
came world famous Sassaman Parthian and Byzantine influences 
lent vigour and charm By the 14th century floral ornament 
became more important and the designs were freer and less 
formal Vases were decorated in low relief and covered with 
monochrome blue glaze During the i6th century the Chinese 
influence made itself felt and became strong m the 17th century 
not only in design but m methods of manufacture and at the same 
time Persian influences were felt in China Tiles were of course 
an important phase of the ceramic mdustry {See Pottery and 
Porcelain Near and Far East Tile Mosaic ) 

, Textiles — Church treasuries throughout Europe reserve tex 
I tiles that are obviously of Asiatic origin showing the same 
I Sassaman and Byzan*^ine influences felt in Persian ceramics 
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Lion easle and i na marv bea is enclo ed in geoire^ric pa terns | 
form the decoration on a material ot \ o\en silk and sometime \ 
gold and iHtr Prior to the loth cen urv these textiles cane 
from dittcrtn^ p rts ot the IMohammed n \ orM but lattr from 
TurLe\ and Ptr la the Turkish deieiopment appearing m con 
% entionalizcd ornament and the Persian trom the ibth century 
onward how grea er complex! > m formalit> and realism 
ard influenced e\entuail3 b\ Chinese elements due to the Mongol 
domm tion 

Rugs are the most important of Persian textiles the best of 
them which date t^rom the i6th and i/th centuries display mg 
imazmg dclicat^ m technique and great decorative skill m design 
with rich soft colours mar\eiousiy adapted to the texture (See 
Textiles wd Embroideries Rugs \\d Carpets Brocxde ) 

Metalwork — ^The Persians were aesthetic craftsmen m metal 
and their delicate mlavmg of siher and gold into copper and 
steel of intricate geometric and naturalistic ornament shows 
decorative genms and the greatest of technical facility The 
moti\es in this work were similar to those used in ceramics and 
textiles A rmceau or branching scroll ornamented with sharp 
pointed spear like leaves was widely used Much of this artistry 
was emplo>ed of cour e m the decoration of arms and armour 
and though there is a resemblance between the work of Turkey 
and Persia the Persian far surpasses with its richness and 
dehcacy (See Silversmiths ajsD Goldsmiths Wore Oriental 
Damascening ) 

Bibliography — J Marryat History of Pottery and Porcelain 
(xSs ) P Co te Zes Monuments Modernes de la Perse (1867) A 
Ga>et L Art P rsan (iSy^) M Dieulafoy L Art Antique de la Perse 
<1884-8^) H Wallace Persian Ceram c Arts (1891) A Cole Orna 
ment m Eu opean S Iks (iSgg) J K Mumford Oriental Rugs (igoi) 
(Miss) R B Holt Oriental and Occidental (1901) R Cax Le 

Musee Histonque des Tissus de la Chambre de Commerce de Lyon \ 
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Manuel d irt Mussulman 'Vol I Architecture (1907) F R Martin 
A History of Oriental Carpets before 1800 (1906) G Migeon Manuel 
dArt Mussulman Vol II Les Arts Plasiigues et Industnels (1907) 

(T F H) 

PERSIAN BERRIES are the seed bearing fruit of species 
of Rhamnus which are or were cultivated m France Spam Italy 
the Levant and Persia The Persian berry proper is derived from 
R amy dalmus R saxatzhs and R oleotdes The berry gathered 
when unripe has a greenish yellow colour but when older it is 
black and gives an inferior result in dyeing Though their use has 
declined Persian Bernes are still employed by calico printers for 
the production of steam orange olive and green effects In 
dyeing property they closely resemble quercitron bark and con 
tarn as their mam constituent xanthorhamnm C34H4 O20 a 
glucoside of rhamnetm CieHi O7 (AGP) 

PERSIAN GULF The term Persian Gulf is strictly speak 
mg restricted to the landlocked sea which extends in a south 
easterly direction from the mouths of the Euphrates and Tigns 
rivers some 500 miles to the mountain mass of the promontory 
of Oman terminating m Ras Musandam but for the purpose of 
this article it will be considered to include the Gulf of Oman to 
which it IS joined by the Strait of Ormuz 29 m wide in its nar 
lowest part it thus extends roughly from lat 22 to 30 N and 
from long 48 to 62 E The Gulf within the Strait of Ormuz 
has a maximum width m its southern part of about 200 m and 
covers an area of about 97 000 sq m Its waters are oompara 
tively shallow the deepest soundings range from 40-50 fathoms 
while in the Strait just off Musandam the depth is about 80 
fathoms The deep soundings he much nearer the Persian than 
the Arabian shore the 20 fathom hne lying 100-105 m off the 
coast of Bahrein while it is only 10 m off Lingeh on the Persian 
coast The Gulf is tidal spring tides nsmg about 9 ft The 
salinity of the water while somewhat higher than that of the 
Indian Ocean is yet low for an inland sea subject to great evapo 
ration Withm the Gulf proper currents are scarcely observable 
but at the Strait of Ormuz there is a distmct mward flow from 
the Indian Ocean during the south west monsoon and a shght out 
ward iow during the rest of the year 

By far the most important waters received by the Persian Gulf 
are th^se of the Euphrates an^ Tigris nyers though until 1766 


the Karun had direct acces*^ to the sea v u Khor Musa and at a 
much earlier date the Karkhah (which now disembogues into a 
marsh) joined the Rarun below 'Ihwaz The Shatt el Arab is now 
the mam channel wherebv ail these rivers pour their waters into 
the Guif and with the exception of the Jarrahi and Hindi>aii 
rivers to the east all the other streams are insignificant and their 
water so salt a to be undrinkable The Persian Gulf does not 
lack fine harbours e g Maskat Elphmstone Inlet Kuwait Khor 
Musa and sheltered anchora es e Chahbar Jashk and Gwadur 
but those pimcipallv used are mostly shallow and exposed 
The Gulf IS dotted with numerous islands varying m size from 
the rockv pinnacles such as the Quoins to the extensive Qi hm 
Island (do e to the Per lan coast and /O m in length) and 
Bahrein I land (off the \rabian shore m bv 10 m and cover 
mg an area of 10 sq miles) Some of these islands e g Kharag 
Qishm and Shaikh Shuaib are geologicall> similar to the mam 
land of which they once formed a part others such as the 
Daiymah group Halul Hormuz and Larak are salt plugs which 
have been thrust up from below bringing to the surface boulders 
of the older rocks such as may be seen on the shore at Henjam 
Two extensive islands at the head of the Gulf Abadan and Bu 
biyan Islands are of deltaic formation 
The Persian Coast — From the Indian Ocean the outer Gulf 
or Gulf of Oman is entered approximately where Persian tern 
tory begins m Makran at the small port of Gwatar long 61 29 
E whence the coasthne runmng W first to the Strait of Ormuz 
next along the north shore of the inner Gulf and finally to the 
mouth of the Shatt el Arab (the Perso Iraq frontier) is nominally 
under the exclusive control of the Persian Government falling 
m large part within the administrative district known as the 
Gulf Port of the province of Ears (q v) The sections of this 
coast named in order from the neighbourhood of Jashk are 
Biyaban Mmab Shamil Bastak Lingeh Shibkuh Dashti Tan 
gistan Dashtistan Angaii Rud Hiileh Hayat Davud and Liravi 
Then follows the coast of Khuzistan The inhabitants of these 
coastal tracts are either Persians or Arabs who by domicile and 
mtermarriage with Persians have lost nearly all their racial and 
most of their social characteristics but retain a dialect of Arabic 
as their mother tongue and are for the most part Sunnis and not 
Shi ahs The principal places along the coast are Chahbar Jashk 
Bandar Abbas Lmgeh Bushire Bandar Rig and Bandar Dilam 
The Arabian Coast — ^The south coast of the Persian Gulf 
may be regarded as commencing from Ras el Hadd the most 
easterly pomt of Arabia Extending to Ras Musandam this coast 
IS part of the sultanate of Oman and is ruled by the sultan of 
Muscat (qv) and the principal towns naming from east to 
west are Sur Muscat Matra Khabura and Sohar 
From Musandam westward of the Muscat boundary at Tibat 
the coastal tract now known collectively as the Trucial Oman 
but formerly as the Pirate Coast is occupied by a number of 
independent sheikhdoms The headquarters of the Truciai chiefs 
run east to west as follows Ras al Khaima Umm al Qaiwam 
Ajman Sharja Dibai and Abu Dhabi Further we^t is Qatar a 
peninsula consisting of low barren hills projectmg some 120 m 
mto the Gulf Doha is the principal place and residence of the 
chief The political position of Trucial Oman and Qatar is not 
easy to define bnefiy but it is regulated in the mam by two agree 
ments signed individually by the five chiefs in 1853 and 1S9 
The first provided for the suppression of piracy and cessation 
of hostilities at sea among the signatories and it imposed on the 
British Government the duty of enforcing peace by the second 
agreement the Trucial chiefs bound themselves to enter into no 
treaty with a power other than Great Britain and not to cede 
sell or mortgage any part of their temtones save to the British 
Government Subsequently a treaty was made with the chief 
of Qatar whereby his position was assimilated to that of the 
Trucial chiefs and the Bntish Government undertook m addi 
tion to afford their good offices to afi in the event of unprovoked 
aggression from within or without 
North west of Trucial Oman and Qatar hes the extensive man 
time tract of El Hasa and HoM over which up to 1913 the 
Turks exercised authority and claimied it also m Qatar and the 
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adjacent territory of Kuwait on the NortH The emir of Nejd 
Abd ul Aziz ibn Sa ud ejected them from the first named district 
and the Woild "Wa put an end to Turkish claims elsewhere in 
the Gulf El Hasa is now entirely absorbed in the dominion of 
Ibn Saud The chief places on the coast are Uqair and Qatif 
and Hofuf in the oasis of the same name 

Lying m a deep bay between Qatar and Ei Hasa is Bahrein 
Island with the smaller subsidiary island of Muharraq on the 
north In 189 the sheikh entered into an agreement with the 
British Government not to cede sell or mort age or otherwise 
give foi occupation any part of his tenitory save to the British 
Government North of Ei Hasa at the head of the Gulf is 
situated the independent principality of Kuwait {qv) which has 
a low stretch of coastline some 200 m in length The chief town 
IS Kuwait on Kuwait Bay Between Kuwait and Persia is the 
narrow coriidor which gives access to Iraq {qv) 

Climate — ^The prevalent winds m the Gulf follow the con 
figuration of the coast t e north west and south east and are 
known respectively as the shamal and the qaus The former 
often rising to a gale in a few houis and failing as suddenly is 
foretold by no change m the barometer "With the qaus the re 
verse is the case and this wind is much dreaded by native 
mariners as it strikes nearly all the sheltered anchorages 

Meteorological observations systematically taken over penods 
ranging from ei ht to thirty three years give the following mean 
annual rainfalls for places round the Gulf Basra 6 23 inches 
Bushire ii 07 Jashk 417 Muscat 3 94 and Bahrein 247 Thus 
the rainfall is considerably greater on the Persian than on the 
Arabian coast The influence of the south west monsoon though 
marked at Muscat is scarcely noticeable in the Gulf proper but 
upper air investigations at Baghdad give some reason to think that 
the effect of the monsoon can be observed even there 
Mean temperature (Fahr ) vanes as follows — 


Basra and Mohammerah 52 in Jan to 91 in Aug 

Bushire 56 89 

Jashk 67 89 

Muscat 69 90 

Bahrein 61 91 

Absolute shade temperatures are — 

Basra and Mohammeiah 24 in Jan to 120 in Aug 

Bushire 32 iiS 

Jaslil 4 112 

Muscat 58 1 14 

Bahrein 41 108 


Relative humidity is high throughout the Gulf proper the maxi 
mum being experienced at Bahrein 

The MeiJical Conditions prevailing m the Gulf are largely 
determined by the peculiar climatic influences to which the m 
habitants are exposed The hot season is from May to Oct and 
the Gulf had m the early part of the last century and during the 
World War an unenviable reputation but the experience of the 
Anglo Persian Oil Co Ltd who employ over a thousand Euro 
peatis and 25 ooo Persians all the year round largely in the open 
air indicates that with good housing sanitation and water sup 
ply and under caxeful medical supervision it is possible to mam 
tam a higher general standard of health in the Persian Gulf and 
south west Persia than in most parts of India and of the Far 
East This has also been in recent years the experience of the 
British and Indian navies 

Eartliq-ualces — The latest movement to which the Gulf has 
boon or IS now being subjected is one of gradual elevation 
evidences of which are found in recent sea beaches some as 
much as 450 feet above present sea level and m the flat ledge 
which surrounds Muscat harbour Earthquakes are frequent and 
^Overe m the Persian Gulf proper especially on Qishm 
Island and nu the neighbouring mamland In 1865 an earth 
iovelled fhe vjHages of Darveh Asuh near Mugam in the 
^bkuh auction of tho Persian coast m iS$q an earthquake 
caused tzo deaths in Basra in 18S3 severe shocks were felt from 
Bphtre Id Onng E); m 18S4 an earthquake 

Cipsed 131 dea% op islands which was deserted for a 

ewawe, m pofher destroyed Ql§hi9 town and 

!<^USed oyer xooo deaths further shocks were experienced at 


Qishm and Bandar Abbas m 1902 and 1905 

GEOLOGY 

The Persian Gulf and its continuation the alluvial plain of 
Mesopotamia together form a depressed zone lying between the 
stable tableland of Arabia and the folded ranges of south western 
Persia the so called Zagros 53 stem It is a shallow sea nowhere 
with deoths of more than 60 fathoms and is m no sense a rift 
\ alley such as the Red sea The rocks forming its shores are 
of recent 01 young Tertiary a e and are mostly sandstones marls 
hmestones and gypsum Locally Eocene and Upper Cretaceous 
limestones are exposed and the Hormuz series in part Cam 
brian appears associated with intrusive salt bodies Relics of 
raised beaches up to 150 ft above sea level are locally preserved 
The strike of the folds throughout the len th of the Persian 
coast is parallel to the shore line A number of anticlinal struc 
tures form prominent ranges such as Kuh 1 Bang Kuh 1 Mund 
Shahin Kuh etc The greatest folding movement is of late 
Pliocene a e The marked swing of the strike between Lmgeh 
Bandar Abbas and Jashk shows the influence of Oman which 
projected as a buttress towards the advancing fold waves of the 
Zagros system The headland of Oman the Ruus ei Jebel con 
sists of massive limestones of Permian to Lower Cretaceous age 
These were strongly folded in middle Cretaceous time and the 
complex played a passive part during the later Pliocene folding 
of Persia The inlets in the Ruus el Jebel are drowned valle3s 
indicating a relative depression of the land of about i 500 ft 
The Arabian coast of the Gulf is mostly very flat and fea 
tureless Between Koweit and Qatif it is composed of an extended 
sheet of horizontal or very gently folded calcareous sandstones 
and limestones probably of Pliocene to Pleistocene age Bahrein 
island and Qatar peninsula are elongated domes exposing Eocene 
hmestones and marls The water of the copious springs of Bah 
rein and of the wells of Qatar is artesian 
The numerous islands of the eastern half of the Gulf are 
formed of intrusive salt plugs Salt is only exposed m a few 
islands Qishm Henjam Hormuz etc but its presence under 
the other islands may be assumed On the Peisian mainland there 
are a great number of these plugs which m some cases build 
great salt mountains rising to nearly 4 000 ft above the sur 
rounding plain as at Kuh 1 Namak m Dashtistan The salt 
masses are 4 to 6 m in diameter and appear as intrusions 
Economic Geology — ^Red oxide of iron is obtained from 
Hormuz island and smaller deposits are numerous elsewhere The 
oxide IS a concentrate from haematite bearing rocks of the Hor 
muz series 

Copper — Old copper workings are known in Oman and in 
Persia north east of Minab The serpentines of the Hormuz 
senes carry locally traces of copper 
S?lt occurs m great quantities but it is only quarried for local 
marl ets 

Oil seepages or bitumen occur at Qishm Khamir Bahrein etc 
A boring by the Anglo Persian Oil Co on Qishm island was m 
successful and has been abandoned 
Bibliooraphy — G E Pilgrim The Geology of the Persian Gulf 
Mem Geol Sum Ind vol 34 pt 4 (1908) tbid vol 48 
(1924) G M Lees Physical Geography of SE Arabia 
Jour vol 71 (1928) H de Bockh and others ContnbuUon ta Dtscus 
Sion on the Tectomes of Asia Bntish Association (19 8) 

Minerals — ^Though very careful search has been made for 
possible oil fields along the Persian littoral by the Anglo Persian 
Oil Co Ltd and though seepages of oil gas and asphalt ate 
not uncommon no potential field has yet been located near the 
coast Experimental borings on Qishm failed to give results Oil 
and asphalt shows occur likewise at Kuwait and Bahrein but the 
prospects of 91I being found in those territories m adequate qu^n 
titles IS slender 

Coal IS found 30 m inland from Sur but apparently m pock^6t^ 
only while some seams of good COal occur elsewhere m 
strata Bulphur occurs m fairly pure state at Khamjt and 
taneh on the coast east of Lmgeh and on Qi$h|n feland 
as copper gjanoe and malachite^ occurs in the intoripl of 
and anaent copper vrorkingg are not ffif requanto 15# » 

the Persian coast Softie fhousaft<fe of tons of red o<W6 
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been mned on Hormuz and occasionalH ob \bu "Musa nd other 
skids ball rom dcpo i^s is ob ired m abund net on Qishm 
and Horn uz and by t\aporation rear Khor AIu a fao aid 
elsewhe e on Doth me oi the Gun Iron a h ema 1 e and pt 
rites 2s ^ound biough the Oimuz senes ol rock bu not 

m connatrciii quant 1 3, 

Agricmlttire and Lirestock — Fertile patches n the ip * 
ncGia \iiim > of the Persian Guli are exceeainglv par e the 
01 h calti\?*ted trac s of con iderable tx^er are at Mmao ea t 
of Bandar Vbo s m the \alit\ oi the Murd rner m Lan tan | 
in the 01 IS of Hofui m Ha and along the Batina coastal strip ' 
01 Oman Date plantations are e\ten i\e in the mtenoi ot Mus 
cat at Mmao at Lmgeh and alo- the banks oi the %att el 
A^rab The Muscat date reache iiiaturit> 00 ler than the Bas a 
crop and tornis a \aiuablt article of expoit being supphed chiefly 
to the Lnitcd States markets Camels are numerous on the 
Arabian side of the Guli but are much less common on the 
Persian coast Horses are scarce m Oman Bahiein and El Hasa 
but are m more common use m Qatar and Kuvvait Further de 
tails leg rdmg ngri ulture are to found in the articles describing 
specifac districts of the Gulf 

Sailing Ctaft — ^The Persian Gulf is by tradition a home of 
sailing craft -—for neir skill in handling which the Phoenicians 
afterwards became famous in the Mediterranean and the Arabs 
m Indian waters There are some 14 t>pes of native craft which 
are more or ie s peculiar to the Persian Gulf proper The same 
pimcipie of construction applies to nearly all and as a general 
rule the e \essels are remarkable for the beauty of their hnes 
The> sail well and fa t and are weatherly craft The principal 
boat building centres are Kuwait Sur and Lmgeh The crafts 
men of the htier place are especially noted for their skill m 
bmldmg and repairm<^ 

Fisheries — Few seas are more prolific in fish than the Per 
Sian Quit and the Gulf of Oman most of the known species are 
edible and many have a commercial value for the isinglass or 
oil extracted from them Fish are extensively used for manure 
especially around Muscat where the) are also fed to cattle with 
satisfactory results Sharks are caught in enormous numbers 
with hook and harpoon the flesh is re«-arded by some as having 
aphrodisiacai properties and is freely exported to the interior 
m sundoed strips while the dried fins and tails are exported to 
China and the oil is used for smearing boats Turtles are nu 
merous the carapace being exported as tortoise hell The narwhal I 
whale is often seen in the Gulf of Oman and sometimes in the 
Persian Gulf and porpoises and swordfishes are common 

PearliJttg Industry — ^The temperature and shallowness of 
the Persian Gulf and its freedom from silt except at the north 
west end appear to be favourable m a high degree to the growth 
of the pearl oyster and the banks which are known and actually 
worked occupy a considerable area chiefly upon the Arabian 
side The pearling grounds of Bahrein he m over six fathoms 
of water mostly beyond the three mile hmit The banks of the 
Persian side are found chiefly along the coast between Lmgeh 
and Tahm and again in the neighbourhood of Kharag island 
The largest and most important banks on the Arabian side are 
fished annually while those of the Persian coast poor and small 
are worked at infrequent intervals The total value of pearls 
exported was declared at £220000 in 1925 and £192 000 in 1926 
but the actual value is probably ten times as great having regard 
to the large number of persons employed in and mainly de 
pendent on the industry not only in Bahrein but all along the 
Arab coast The exports from Lmgeh for the same years were 
£9 000 and £5,200 Mother of pearl was exported before the 
World War to the value of £2opoo after the war high freights 
and absence of demand from Hamburg the principal market 
killed the trade for the time being Some 4 500 boats employing 
about 7500a persons are engaged in the mdustry dunng the 
season of three to four months its length depending ultimately 
on the temperature of the water from a divipg standpoint 

Comnaetce- — Commerce between East and West bad from 
early times followed the Persian gulf route in preference to that of 
the ISM sea mk when dunng t|j|.e x5th Cei^^tury Genoa ^nd Vemce 


sutcc i\el> lost heir control of Orien a! commerce through the 
cap ure oi Constant inoDle the TuiLs and b> the hostilit3 of the 
Miimelukes of E vpt respttti\el> the countr> which most earn 
esU> sought a new wav to India was Portugal Albuquerque in 

0 eized €\eral towrs on the coast of Oman including Mus 
cat and oon afterw rds e tabli bed his authority on the island 
of Hormuz Towards the end of the i6th entuiy the Ditch 
miae their appearance m Indian waters as rivals of the Portu 
g ese and in 1616 tii first En hsn iacto^ of the East India 
Companv was c abh hed at JasL In 16 the Portuguese were 
expelled from Hormuz b> joint efiorts of the British b> sea and 
the Per lan bv land in i6:>o thev were driven out of Muscat 
In 1664 the Fren h appeared bu did little trade though m 169S 
the> took a sh re in the policm oi the Gulf against piiates The 
Dutch who had plaved no part in expelling the Portu^ue e now 
became mcreasm !> predominant and the wars waged m Europe 
oetween En land and Holland had their counterpart m the Gulf 
In 16 4 ho tilities between the two countries ceased but the 
position was still un atisf actor) in Indian waters owing to the 
prevalence of pirac> from which other nations as well as Eng 
land sufiered About i /oo improved aftairs in India began to have 
good effect on the East India Company s commercial position m 
the Gulf by 1/6^ the Dutch trade there had ceased 

Henceforward the bulk of the trade was in British hands but 
piracy was nie the slave trade flourished and the coast towns 
had fallen from their ancient prosperity to a low level To restore 
and maintain this piosperity has for a century past been the 
mission of Britain m this region the British Resident m the Gulf 
acting as the representative of the Government of India being 
the arbiter to whom bv long custom all parties on the Arab coast 
hav e appealed and who has under treaty been entrusted with the 
dut> of preserMng peace 

The following summary shows the import export and total 
values of trade (in thousands of pounds sterhng) m the Persian 
Gulf (excluding Iraq and Basra qqv) in 19 6 as compared with 
the pre war year 1 913-14 — 
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7990 

4305 

12 295 





Not indudmg Anglo-Persian 0x1 Co s shipments of petroleum m 
I926 »£ii 494 000 (£§t =»47 34 krans) 


The total tonnage of shipping passmg up the Gulf to the various 
Persian ports amounted to nearly 8 miihon tons m 19 5-26 m 
eluding A P O C shipping Of this total about 220 000 tons only 
represented tonnage by local saihng craft 95% of the shipping 
was British the bulk of the remainder being Persian German and 
Japanese Figures for the Arabian side of the Gulf are not avail 
able but Manama is the pnncipal distributing port on that side 
The peremtage of tte total trade of each port as shown m 
the above table earned by saihng craft m 1926 was as folhws ~ 
Muscat 20% E,uwait 44% Mohammerah Bushure 2% 
Lmgeh 53% Bandar Abbas 7% 

The pnnapai local products exported from the various ports 
of the Gulf m 1926 ware as follows (values witibm brackets m 
thousands M potmds) — 
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From Muscat Dates (138) Dry and Salted fish (60) 

From Bahiem (Manama) Pearls (19 ) Dates (20) Speae (270) 

Misc le e'sjports (600) 

From Kuwait Pearls (ii) Dates (10) Hides skins and wool (6) 
From Mohammerah Dates (114) Raw wool {104) Tobacco (14) 
From Abadan Petroleum (ii 574) Fresh and dried fruits (10) 

From Bushire Opium (i 390) Carpets and rugs (160) Fresh and 

dried fruits (104) Gum (93) Tobacco (45) 

From Bandar Abbas Carpets (113) Dry and fresh fruits (60) Raw 

Cotton (63) 

The peculiar interests of Great Britain strategic political and 
commercial in the Persian Gulf have never been denied and they 
are intimately connected with the welfare of India the security 
of Its communication with the outside world and its internal 
tranquillity The considered policy of the British Government was 
embodied m 1903 in Lord Lansdownes declaration m the House 
of Lords that we should regard the establishment of a naval base 
or of a fortified port in the Persian Gulf by any other Power as a 
very gra\e menace to British interests and we should certainly 
resist it by all the means at our disposal This declaration was 
formally reaffirmed m 1907 by Sir E Grey m a despatch to the 
British ambassador at St Petersburg which further stated that 
H M Government will continue to direct ail their efforts to the 
observance of the staius quo in the Gulf and the maintenance of 
British trade m doing so they have no desire to exclude the 
legitimate trade of any other Power These declarations were 
never openly challenged and m 191 -14 the British Government 
entered into far reaching negotiations with the Turkish and Ger 
man Governments with the object of regularizing the position 
in Mesopotamia The resulting agreements had not however been 
ratified before the declaration of war but in the result the 
status quo ante helium has been uniformly maintained throu<^h 
out this reo'ion except in Iraq {qv) and Nejd {qv) 

Banks and Curtency — ^The Imperial Bank of Persia m ad 
dition to others m Persia has branches at Abadan Bushire 
Bandar Abbas and Mohammerah The Eastern Bank has a branch 
at Bahrein Persian currency alone is legal in Persia but the 
rupee is current m Persian ports On the Arabian coast the rupee 
IS legal tender and is almost exclusively used for commercial 
transactions but the Maria Theresa dollar circulates freely and 
IS preferred by the inhabitants of the interior 

Lights and Buoys — In \iew of the difficulties attending navi 
gation m the Gulf and the impossibility of arranging with the 
various governments of the littoral for the provision of lights 
and buoys except on terms which would have greatly hampered 
shipping in view also of the great preponderance there of British 
shipping the British Government has established since 1912 a ! 
very complete system of lights and buoys at various ports and 
on certain islands The cost is met (since Oct 19 5) by a levy 
on ail vessels crossing the bar of the Shatt el Arab There is a 
powerful lighthouse on one of the Quoins off Musandam and 
another on Tanb island farther west There is a small shore light 
at Muscat harbour but none on Ras el Hadd Lightships are 
moored at Qais island and on the Shatt el Arab bar the channel 
of which IS vt-ry adequately buoyed and lighted throughout its 
length to Fao where there is a fixed hght There is a beacon light 
at Ras al Arz (Kuwait bay) two lighted buoys at Manama (Bah 
rein) lighted buoys and a shore hght at Bushire and a shore 
light at Jask The dredging of the bar of the Shatt el Arab to a 
maximum depth of 8 ft along a channel 12 m in length was 
almost complete in 1928 the object being to maintam a good 
maritime approach to Iraq 

Mail CoMmunications — ^The Persian Gulf was at the end of 
the 18th century the most rapid route between Europe and India 
and It was not until 1S33 that the Red Sea route was adopted by 
the East India Company From this date until 1862 the Gulf fell 
mto an extraordinary state of maccessibihty — letters from India 
being sent to Baghdad and Basra via Damascus and correspond 
ence from Bushire for Baghdad via Tehran In 1862 the British 
India Steam Navigation company undertook their first mail con 
tract for the Persian Gulf and simultaneously the Euphrates-* 
Tigris Steam Navigation company agreed to run a subsidized hne 
of mail steamers from Basra to Baghdad Since the World War 
the only steamship line runnmg regular weekly services to the 


Gulf ports IS still the British India Co via Bombay and Karachi 
Their direct mail steamers call only at Bushire and Mohammerah 
on their way to Basra but there is a weekly subsidiary mail serv 
ice which pro\ides a service in each direction for every port in 
the Persian Gulf at least once a fortnight The next line of im 
portance is run by Messrs F C Stuck and Co Ltd who mam 
tain a direct fortmghtly service between the United Kingdom and 
the Persian Gulf (Basra) These steamers call at Bandar Abbas 
Bushire and Mohammerah and occasion requiring elsewhere 
When merchandise has arrived at any port the further trans 
port to the hinterland is mostly efected by pack animal except 
at Basra which has railway communication into Iraq and at 
Bushire where transport by motor lorry is coming into use Goods 
for the interior landed at Mohammerah are transhipped mto 
barges which are taken by river steamers to Ahwaz and after 
further transhipment on to Shushtar 
Posts — ^The reopening in 1862 of direct communications be 
tween India and the Persian Gulf ga\ e rise to a demand for pro 
perly organized post offices and the Indian Postal Department 
accordingly opened branches in 1864 at Muscat and Bushire and 
later on at every port of importance The Indian post offices on 
Persian territory ceased to function in 1925 but those on the 
Arabian side are still maintained by the Government of India 
Telegraphs — ^The inception of the Persian Gulf telegraphs 
which formed the first links in an inter continental chain was 
dictated not by local interests but by broad considerations of 
national advantage The Crimean war brought home to the Porte 
the slowness of communication between the Persian Gulf and the 
outlying provinces of the Turkish Empire while the Indian Mu 
tmy taught the British Government a similar lesson in regard 
to India In 1857 after some unfruitful negotiations the Turkish 
Government agreed to the construction on their behalf of a 
telegraph hne from Scutari to Baghdad this was finished m 1861 
and extended to Fao in 1864 when it was linked up with the cable 
from Karachi which had been laid meanwhile The route of the 
cables has been several times altered They now run from Kar 
achi to Jask whence a cable runs to Muscat from Jask one cable 
runs to Hanjam and thence to Bushire (Rishahr) another cable 
runs direct to Bushire A double cable connects Bushire with Fao 
and Hanjam is connected with Bandar Abbas Jask is connected 
by land line to Karachi Mohammerah is connected by land line 
with Abadan and via Ahwaz with Bushire and with the inland 
Persian system Kuwait is connected with Basra The system is 
under the control of the Indo European Telegraph Department 
who^e director in chief is responsible to the secretary of state for 
India The Department which also controls the principal inter 
national lines in Persia is amply seif supporting Bushire Han 
jam Bahrein Abadan Basra and Jask are provided with wireless 
stations Bushire and Bandar Abbas have their own telephone 
systems and Abadan is connected by telephone with the Anglo 
> Persian oil fields at Masjid 1 Sulaiman (150 m ) 

^ The Arms Traffic — ^During the third Afghan War the trade 
m modern arms and ammunition in the Persian Gulf attracted 
the attention of the British and Indian Governments for the first 
time In 1880 the latter took preliminary steps to stop the traf 
fic withm Its own borders In 1881 the importation of arms and 
ammunition into Persia was made illegal but with little effect In 
1890 the General Act of the Brussels Conference struck a blow 
at the trade in Africa and diverted it to the Persian Gulf which 
was not subject to the Act The stream of arms flowing from 
Zanzibar continued to increase m volume until in 1892 no less 
than II 500 firearms were landed at Muscat of which more than 
half were at once re exported The number was doubled by 1895 
and trebled in 1897 spfl® of prohibitions imports mto 

Persia continued on a large scale Moved at last by the menace of 
the great quantity of military material that was being dissemmated 
in the Gulf the British Government urged the Persian Govern 
ment to enforce the existing law and to confiscate the large stores 
of arms which had accumulated at Bushire Persia took strong 
action but with only temporary effect Somewhat similar action 
was taken at Bahrein 

From 1898 to 1908 the attitude of the British Govefnment 
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lo'^ards the question one 01 con rant attention ■^itbou the 
power to inier\ene directh or eHectneh In 1900 the consign 
ment of arms and ammunition to the Gulf throu h Indian ports 
with or without transhipment was nade illegal This was rem ? 
forced b> \ct of Parliament declaring ille al the export of arms 
to countries or to places where the> might be employed again t ^ 
British troops or subjects The trade blocked at Persian and ail 
Gull port except Muscat continued nevertheless to flourish 
m pite of a naval blockade of he Makran coast by the British , 
in igio-ii \t lengih m 191 the sultan of Muscat issued a 
proclamation requiring all arms imported into his territory to be . 
placed in an arms warehouse where the> were re<yistered and 
trom which they could not be removed except on production of 
an import permit from the competent authority at the place of 
destination This killed the trade at Muscat The French Gov 
emment who first held that the proclamation was mconsistent 
With the sultans treaty engagements with them accepted the 
accomplished fact after lengthy diplomatic negotiations The 
trade was almost dead by 1913 except at the north end of the 
Gulf where it still persisted on a small scale The traffic in arms 
has from first to last been responsible for much unrest among the 
tribesmen of the Middle East and indeed of Arabia but for this 
phenomenon the European Powers signatones of the Brussels 
Act of 1892 are largely to blame from lack of foresight and to 
some extent of goodwill The international conference on arms 
traffic held in 19 5 under the auspices of the League of Nations 
rejected the Persian claim that the Gulf was private waters of 
Persia declaring it part of the high seas 

Slave Trade — On board the fleet which in 1626 conveyed 
Sir Dodmore Cotton British ambassador with his staff from Surat 
to Bandar Abbas there were more than 300 slaves bought by 
Persians m India and the only remark which this scandalous cir 
cumstance suggested to Sir Thomas Herbert his chronicler was 
that ships besides the transporting of riches and rarities from 
place to place consociate the most remote Regions of the Earth 
by participation of commodities and other excellencies to each 
other In I y 7 it was decided by the Enghsh courts that a slave 
as soon as he set foot on the soil of the Briush Isles became free 
the slave trade however continued actively until 1807 when an 
\ct was passed to prevent British subjects from dealing m slaves 
m 1833 status of slavery was abolished throughout the British 
Dominions In defiance of her commercial interests and of her 
popularity with the Mushm population of the Gulf Great Bn 
tain set herself the arduous task of suppressing the traffic m slaves 
a task which mvolved great sacrifice of hfe and money 
The trade m the early days was earned on mainly at Muscat and 
bur notably the latter a sheltered port conveniently placed for 
such a purpose just north west of Ras el Hadd The source of 
supply was Zanzibar to which market the negroes captured m the 
interior of Eastern Africa were brought for sale Other places 
of export were Kilwa and Juba The destination of the harvest 
cannot be so clearly defined but we are told that we find the 
slave after his final sale as a pearl diver in the shallows of the 
green waters of Oman as the famihar dependent and domestic 
of the Arab gentleman or as the servant of the Persian merchant 
In furtherance of her aims Britain had to treat successively with 
several separate and largely independent pohtical entities in the 
Gulf and this made progress slow Her first definite efforts were 
with the sultan of Muscat with whom as a first step a treaty 
was concluded in 182 which prohibited the sale of slaves to 
Christian nations by the sultan s subjects made the purchase of 
slaves a punishable offence and empowered Britain to place an 
agent m the sultan s dommions of Zanzibar to watch the traffic 
and seize Omani vessels engaged in it This agreement was amph , 
fied by further treaties m 1838-9 and 1845 and in 1873 by final 
treaties with Muscat and Zanzibar separately Treaties of a simx 
lar character were also made with the Trucial Chiefs and with the 
Sheikh of Bahrein Persia agreed in 1851 to a Convention pro 
hibitmg the importation of negroes into Persia by sea and this 
was amplified by a further convention in 1882 
The enforcement of the treaties however called for constant 
Vigilance and mvolved the patrolling oS the Gulf and Indian 


water Hundred ot were rescued at sea and thousands 

otherwi e released B> 19 o the last remaining traces of the 
nefarious tr ttic by sea had \irtuall> disappeared Domestic 
slaver> howexer as an institution continues m Muscat and in 
Cen rai Arabia it is important to distinguish between this — an 
insti ution recogm ed by Koranic law which imposes many obli 
gations and restrictions on the owners of slaves — ^and the com 
merciaiized slaxery which disgraced Christendom in the i8th 
and the Jarst half of the 19th Century and was exposed with such 
coura e and devotion by David Livnngstone 
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PERSIAN LAMB, the skin of the young of Persian sheep 
known generally as astrachan which produces a valuable fur for 
commercial purposes See Fur 

PERSIAN LANGUAGE Bee iRANiAiSi Languages and 
Persian 

PERSIAN LITERATURE We possess scarcely any docu 
ments on the intermediary stages of the Persian language between 
middle Persian and modern Persian More than this the first 
pecimens of modern Persian are m verse therefore the be 
ginnmgs of the Persian language as known to us practically 
coincide with those of Persian literature The origin of Persian 
poetry is associated with the rule of the Persian dynasties which 
sprang up in the east as soon as the grip of the cahphs became 
less felt m the outlying parts of their empire The earliest poets 
(9th and loth centuries) were mostly natives of such extreme 
north eastern provinces as Merv Bukhara and Samaruand but 
we may simply be less informed of the developments m the 
west According to Taban the amir of Maragha (m Azerbaijan) 
Muhhammad bm Baith (d ad 850) was the author of some 
poems in Persian 

Earliest Poets — ^The earhest name mentioned by the Persian 
biographers is that of Abbas of Marv who m ah iq^^ad Soo 
composed an ode in honour of Harun al Rashid s son Ma mun 
noted for his strong pro Persian feehngs Specimens of it as 
quoted m the anthologies are now regarded as spurious but a 
Persian verse by a certam Abu Taqi al Abbas bm Tarkhan pre 
served by the Arabic geographer Ibn Kburdadhbih (towards a,d 
846) has a more genuine appearance this Abu Taqi al Abbas 
may even be the same person as Abbas of Marv 

We know httle more than the names of the poets who lived 
under the Tahirids (ad 8 xSys) and the Saffarids (ad 878- 
900) but the unification of the eastern provinces under the 
Samamds (ad 875-999) was marked by the nse of a great many 
Persian poets Some of them were patronised by the prmces of 
other contemporary Persian dynasties the Buwaihids (932- 
1055) the Ziyands (ad 928-1042 m Tabanstan and Gurgan) 
and the Farighumds (ad 980-10 ro in the region west of Balkh) 
Even the surviving fragments of these poems some of whose au 
thors wrote also in Arabic permit us to trace the principal hter 
ary forms developed later on — such as the gastda or panegyric 
the ghazal or ode (love ditty wine song or religious hymn) the 
ruba t or quatrain (m a special metre unknown to the Arabs) and 
the mathnmt or double rhymed poem (used for epic and didactic 
poetry) Many of these earhest specimens of Persian verse first 
discovered m Europe by Dr H Ethe are real gems of sponta 
neous poetic feeling not yet fettered by the later conventional 
forms of rhetonc 

The — The Samamd Nasr II (913-943) par 

: ticularly patronized arts and sciences His court poet was Rud 
I agi the first Persian classic {See RudagI) In 963 Balami 
I Yizir of Mansur I (961-976) abridged and translated from 
i Arabic into Persian the famous Anmh of Taban The same 
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Vlaxisur employed the most learned theologists of Transoxiana 
or a translation of Tabari s second great work the Tafsir or 
ommeniary on the Koran and accepted the dedication of the first 
ersian book on medicine a pharmacopoeia by the physician 
\hn Mansur Mu'vaftaq b All of Herat (edited by Seligmann 
Vienna 1859) which forms a kind of connecting link between 
3-reek and Indian medicine Perso Arabian medical science was 
oon after developed by the oieat Abu All b Sina or Avicenna 
(d AD 10^7) himself a Persian by birth and author of pretty 
son s moral maxims and a manual of philosophy the 
Danish nama % Ala t in his nati /e tongue 
Daqiqi and FirdottSi — Mansurs son Kuh II C976”997) 
ommanded from his court poet Daqiqi a modem Persian version 
of the Book of Km s (m Middle Persian Kh oatay namak) 
Daqiqi who openly professed m his ghazals his Zoroastrian sym 
pathies began the work but died m the pnme of life The great 
undertaking was carried onbyTirdousi who m 1010 added the final 
touches to this work (See FiRDOirsi) The Shah nama almost 
immediately found many imitators who chiefly exploited the 
minor episodes of the Seistan cycle (legends concerning Rustam s 
family and not belonging to the original Khvatay namak) Ah 
b Ahmed ai Asadi (the youn er) author of the oldest Persian glos 
sary Lughat t Furs (ed by Horn Berlin 1897) completed in 
1066 in upwards of 9 000 distichs the Garskasp nafna (ed by 
Huart Pans 1927) a story of warlike feats and love adven 
tures of Garshasp one of Rustam s ancestors Other poets fol 
lowed with their lengthy Sam nama Johangir nama Faramurz 
nama Gushasp nama (story of Rustam s Amazon daughter) etc I 
Later Epics — ^Later epic poets turned their attention towards ' 
more recent historical events and produced rhymed chronicles 
interspersed with poetical pictures of battles and conquests The i 
historian Hamdullah Mustaufi wrote a Zafar nama of 75 000 
couplets narrating the events from the birth of the Prophet Mo 
hammed down to the year 1^31 Other poets sang the deeds of 
Timur of the Safavi kings and of the later sovereigns In India 
too this kind of poetry was very popular One of the last produc 
tions m this style is the hu^^e Jar] nama % e George nama 
which m 44 oOo distichs gives a poetical history of India from 
Its discovery by the Portuguese till the conquest of Poona by 
the British in 1817 

Heroic fiction pure and simple drew its mspiration from 
various sources the apocr37phal exploits of Alexander the Great 
were sung m numerous Iskandar namas of which the earliest and 
the most original was completed by Nizami (qv) about 1202 
the subjects of other poems were borrowed from the chivalrous 
times of the Bedouin Arabs some were devoted to the heroic 
exploits of the saints of Islam especially of the Caliph Ah 
Romantic Fiction — ^Romantic fiction too was born in the 
time of Firdousi Love episodes in the Shah nama like that of 
Zal and Rudaba are characterized by occasional transitions 
from the epic to the romantic note Firdousi s second great math 
navi Yusuf u Zulmkka is entirely romantic It represents the oldest 
poetical treatment of the Bibhco Moslem story of Joseph which 
later on tempted many Persian poets such as Jami Some tales 
of the Sasaman times were hkewise popular among the poets 
the u Ramm composed by Fakhr ad dm As ad Jurjam about 
1:048 IS noteworthy for its resemblance to the legend of Tnstan 
and Iseult The highest tnumph m Persian romantic poetry was 
scored by Nizami (1141-1203) 

Encomiasts — ^Panegyrics which form an important depart 
ment of Onental literatures are less apt to interest an average 
re^et but Persian qastdas ment the special attention of all Per 
Sian students owing to a wonderful mastery of language and 
displayed by their best known authors This sort of 
literature could thnwe only under the benevolent looks of the 
im0n^h) and it will suffice to enumerate the courts 
which chiefly attracted and encouraged the poets 
What Was cbitomenced by the poets of Sultan Mahmud^s Rotted 
such as Uhsun Farrukhi Mmuchihn (whosb Mvan has 
by Ktoffiirsk 18^6) and others reached its per 
in thb oekllttbd: gtdup of court poets who githa!‘ed nr 
1 tldhud tho tbtope of S0l|uk SultOn Sto!fir (ttrS-- 


1157) VIZ the King of Poets Amir Muizzi killed m 1147 
by a stray arrow from his master s bov, Adib Sabir drowned in 
the Oxus (m ii^ji) by the order of the Khanzm shah Atsiz whose 
desi ns agamst Sanjar he had discovered and Auhad ad dm Anvari 
(d about 11S9) perhaps the most celebrated Persian qastda 
writer Amono^ Anvan s poems the one entitled by the Euro 
pean translators the Tears of Khorasan (Browne II p 3S6) 
IS especially famous it is a sort of message to Sanjar then a 
captive of the Ghuz Turks describing the sufferings of the people 
under the invader s yoke 

Of the poets patronized by Sanjar s rival Atsiz the best known 
IS Rashid Vatvat (the Swallow so nicknamed for his small 
stature) who died m 1182 and left besides a senes of qastdas 
a valuable treatise on poetry 

Another group of famous qastda wnters is that of Shirvan (m 
Transcaucasia) and Azerbaijan The most serious of Anvari s 
nvals was Khaqam fd 1199) court poet to the Shirvan shah 
Khaqani was well versed m many of the contemporary sciences 
and had a profound knowledge of Persian lexicology which makes 
it particularly difficult to comment on his qastdas 

Some other notable poets lived under the aegis of the noble 
Sahdi family whose members held high offices m Isfahan To this 
group belonged Sharaf ad dm Shafarva (d 1204) sind Jamal ad 
dm (d 1192) The latter s son Kamal ad dm Isma il who enjoyed 
a still higher reputation penshed at the hands of the Mongols 
about 1237 

Satirists — ^The first example of a bitter personal satire had 
been given by Firdousi m his famous invective agamst Sultan 
Mahmud Anvan s sarcasms ^ere pungent but not so reviling A 
curious fio'ure is that of Ubaid of Zakan who lived under the 
Mongols and died m 1370 Many of his jokes are nbald and 
untranslatable but his Akhlaq al ashraf or Ethics of Aristocracy 
1 a clever social satire opposing the adopted morale to the old 
abrogated idea of virtue Satirists of a special kind are Bushaq 
of Shiraz (beginning of the 15th century) a sort of comic Brillat 
Savarin sint^ing exclusively of food and his counterpart Mah 
mud Qari of Yazd author of sartorial poems 
Didactic and Mystical Poetry — ^In didactic and mystical 
poetry too very high standards were reached m the nth and 
I th centuries The origin of the former class can again be traced 
back to the times of Firdousi as the Shah nama abounds in moral 
reflections and wise maxims The first Persian who employed 
poetry exclusively for the illustration of Sufi doctrines (see 
SurasM) was Firdousi s contemporary the renowned Shaikh Abu 
&aid b Abu 1 Khan of Maihana of northern. Khurasan (967- 
1049) (See Nicholson Studtes tn Islarmc mysUctsm 1921 ) 
Abu Sa id initiated the form of quatrains (ruba t) well adapted 
to a concise expression of religious and pffiiosophic aphorisms 
This hterary form was further developed by the great free thinker 
Omar Khayyam (qv) who moulded in it his original sceptical 
and hedonistic ideas The first Persian handbook of §ufiism was 
composed by Ah b Uthman al Juliabi al Hujvin (d probably 
after 1072) this Kashf al mahjuh or Revelation of Hidden 
^ Things treats of various schools of §ufis their teachings and 
^ observances (ed by Zhukovsky Leningrad 1926 abndged transi 
' by Nicholson 1911) A great saint of the same period Shaikh 
I Abdullah Ansari of Herat (1006-1089) further encouraged the 
I mystical movement by his Muna^at or Invocations to God 
several prose tracts and an important collection of biographies 
(Tabaqdt) of eminent §ufis, based on the Arabic Tabaqat by 
Sulami (d 1021) and in its turn serving as ground work 
for Jami s valuable Nafahat al uns (completed in 1478 ed in 
Calcutta by Nassau Lees 1859) 0^^ of the earliest ethical 

mathnavts "Mth a mystical tinge is the Eadtqat ul haqtqat or 
Garden of Truth*^ composed in 1130 by Hakim Saiiai of Ghazni 
to whom all the later Sufi poets refer as their master The great 
est heights of the pantheistic teaOhmg of Umon with God Were 
attained about the time of the Mongol invasion The author Of 
the Stfa$ al adab or Rules of Oondudt Najte ad dm Kuhm 
slam m 1221 dunng the saCk Of Kfearizm (Khiva) by the troops 
of Jehgto khan The great Farid ad dip Attar lojrt ^ M%m hte 
native Nishapur m kik 1^230 at fp age of yearn ^ llite 
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1 tetic shaikh composed \er> numerous Sufi Tsorks partlj m prose ' 

as he Taahhirai u! ai.bya or Altmoirs ot the baints (ed b> 
\icho! on igo:)- ) Dut mostly m \er e Anion^ his matinatis 
(sone 0 n number ) the b st kno'mn are the Pafid nama 01 Book j 
ot Coun e! (puoii hed se\erJ times) and the Mantiq ut tmr or j 
Speech 01 tie Birds ( ed b\ Garcin de T^ss> Pan rS^,/ iS6^) 

In the lattei an alie one poeir the final absorption of the Sufi 
IF the DeiU 1 iiiustrattd b> n m^^emous parable The greate t 
m-\s ica"* po t of Per la Jalai ad dm Rumi (i /o) ts a di ect 

contnmtor ot \ttar (See Re mi ) 

Sadi — In strong contrast to the poetry of these pantheistic 
teacher are the ks of Shaikh Sadi of Shiraz (d i 9 see 
S4DI) His Bustan and especialh Gidutart t\orks of unsurpa sed 
iiiabter> profess less lofU and more practical morals Both 
these masterpieces hate found comparatn el> few imitations 
(Tamis Bahanstan or bpnn<y garden Qaams Panshan etc) 
whereas an innumerable host of purely sufi compositions foPowed 
m the -^vake of the works of Sana 1 Attar and Jalai ad dm Rumi 
see the books of reference mentioned at the end of the present 
article 

Lyric Poetry — ^Lync poetr> has e\er constituted one of the 
most conspicuous elements of Persian literature One of the full 
est anthologies that compiled by Ali Quli Vahh in i ^49 con 
tarns :)94 biographical notices of Persian poets mostly l>nc 
The first landmark on this field is Rudagi (q v ) who died in ad 
900 Later Persian poetry with ail its refinement never regained 
the natural tone of the Samanid poets (See above) As a 
peculiar phenomenon may be mentioned the curious figure of the 
dialect poet Baba Tahir of Hamadan who was still alive in 
AD 10^5 His quatrains composed m a special metre are cap 
tivating by their freshness and sincere tone and still enjoy great 
popularity among all clas es (See Heron Allen The Lament of 
Baba Tahir 190 ) 

Hafiz and lus Epigons — Speakin<y roughly the second and 
hi best stage in the Persian l>rics corresponding with the post 
\Iongol epoch is marked by Hafiz (d 1389) (See Hafiz ) The 
infiuence of this Ltsan al ghath or the Tongue of the Invisible 
has been enormous Hardly any Persian poet has escaped the spell 
of his sweet voice veiled by some placid yearning for things un 
earth!} But this predominant infiuence has been fatal for the 
epigons \s time went on mannerism and tradition more and ■ 
more asserted their right m Persian poetry 

More or less contemporary with Hafiz was Salman of Sava 
(1300-13 7$) the panegynst of the Jalair Uvays amusing in his 
irony graceful and inventne in his conceits To a still later Timu 
rid epoch belongs the last Persia 1 classic Jami of Jam m Rhura 
san (1414-1492) Apart from his seven great mathnams and nu 
merous compositions in prose he is the author of as many as 
three divmis His lyric poems though mostly in a mystical vein 
are written m a clear and direct style devoid of artificial subtleties 
but there is no great personal note in them 

Later Pemaa Poets —rCpnously enough under the Safavi 
dynasty which gave a powerful impulse to such arts as architec 
ture and painting one finds m Persia proper very few poets of 
mark One of the exceptions is the poet laureate of Abbas II 
Saib of Tabriz (d 1677) whose ghazals are full of vivid similes 
and original maxims In the 18th century the scarce poetical 
productions of Hatif of Isfahan (d about 1784) are pleasant and 
fresh in his celebrated tarp band (a strophic poem) he mgeni 
ously conveys the idea that a Unique Truth permeates all the 
Religions Under the Qajar d3masty (19th century) lived Qaam 
of Shiraz (d 1853) perhaps the most brilliant and melodious 
among the poets that Persia has ever produced though rather 
indifferent in the choice of his subjects 

Persian Poets in India,! — Persian poets who hved in India 
need special notice The highest fame was gamed by two poet§ 
of DeUii Amtr Hasan (d 1327) and especially Amir Khusrau 
(d 1325) who hved at the court of the Rhil^i kings Amir 
Khusrau composed no fewer than five divam and nme large math 
naws^ equally remarkable for the rich imagination and the grapWc 
style (g their amthor Among t^e poets of the later Mogjini times 
Were Faidi (d 1590) Urfi fd r5§b)^ Nauh (d ifixo) and 


man\ other Most ot the Persian poets of the i 5 th and i/th 
centuries spent their h\ es m India Thanks cliiefi> to the Emperor 
-kkbars (1:556-160/ ) enlightened encourao^ement manv standard 
works m ban knt such as the Ramavana and the Makabharata 
the B la^a a Gita the rumcrous Purams and Lpamshads were 
Iran lated in 0 Persian Indian folk lore and fables (Kahla m 
Dtmm Stndbad nan a Tiiti iianui or the Tales of a parrot ) 
ha\e ever been popular m Persia 

History — Per lan pro c literature presents manifold interest 
The great impo tance ot Persian hi torical works is now a recog 
msed fact 

Onl} a passing mention ma} be made of the Persians who wrote 
m Arabic like ad Dmawan (d ad 89^) the famous \hu Jafai 
Muhammad Tabar (d ad 9 ) Hamza I baham (d about 961) 

Abu Mansu ath Tha alibi ot \i hapur (b ad 961) \bu Nasr 
Ltbi the historian of the vears ad 9/5-1011 etc Among the 
histones written in Persian are Gardms Zayn al akhhar (about 
AD 1050) with some important items on the Turks and India 
(partly ed Berlin 19 8) Tartkht Bmhaqi b\ Abu 1 Fad! Mu 
hammad Ba\haqi (d \d io//) a \ivid pictuie of the times 
of the Ghazna\id Masud the anonymous Mujinal atlaoa 
rikh (wrntten ad ii 6) valuable for the early history of Persia 
and the Turkish tribes the Rabat as Siidur by Muhammad 
b Ah ar Ravandi written about ad i 03 a history of the Sel 
juks (ed by the Gtbh Memorial) A particularly brilliant period 
of Persian historiograph} is that of the Mongol domination of 
Persia Ata Malik Juwami s Jahan g tsha completed a d i 60 (ed 
by the Gibb Memorial) is perfect both m style and m the accuracy 
of the author who held a high office under the ]Mon<^ois Mmhaj 1 
Siraj Juzjani was also a personal -witness of the Mongol invasion 
and his Tabaqat % Nastn is especially interesting for the events 
which occurred 111 Afghanistan the Tankh t B assaf completed 
m AD 131 by Abdullah of Shiraz continues the authentic record 
of an important period but its usefulness is somewhat marred by 
the tedious redundance of its style The Jamt tit tawankk (pub 
hshed m part by Quatremere Berezin and Blochet) of the famous 
Rashid ad dm (d ad 1318) is a vast historical encyclopaedia 
such as no single people possessed m the Middle Ages Rashid ad 
dm utilized the Mongolian archives and in the composition of spe 
cial chapters was assisted by a Kashmin hermit bv two learned 
Chinese and probably by some European monks Hamdullah Mus 
^ taufis Tankh t Gu tda (ed Gibb Memormt) written m 1330 is 
a useful compendium contaimng many valuable details of con 
temporary events Among the historians of the Timurid epoch 
the best known (thou h largely dependent on their predecessors 
Nizam ad dm Shami and Hafiz 1 Abru) are Sharaf ad dm Ah 
Yazdi author of the Zafar nama or Book of victories 
(ad 14 4) and Abd al Razzaq Samarqandi (d ad 1482) 
whose Matla as sa dam is very valuable for the history of Timur s 
successors and contains interesting episodes hke the authors 
journey to India A younger contemporary of Abd al Razzaq was 
the well known MirMiond (qv) Khondamir Mirkhond s grand 
son abridged his grandfather s history and wrote his own Eabtb 
as Styar documentary for the time of Isma il I the founder of 
the Safavi dynasty Among the numerous histonans of the latter 
Iskandar munshi enjoys a merited fame his Alamara (his 
tory of Abbas the Great) is full of authentic data on Persia and 
her neighbours at that memorable time There exist special his 
tones of Nadir shah Kanm khan Zand and the Qajars The 
Babi movement and the revolution of 1907 have also had their 
histonans several of whose works have been published by E G 
Browne Of great value are special local histones of the prov 
inces of Iran (Seistan Herat Tabanstan Gilan Kurdistan Ears 
Shushtar etc ) Unique m their importance are numerous histones 
of India most of which have been described and partly translated 
m the eight volumes of Sir H M Elliot s Butory of Jndm (1867- 
1878) 

— ^Many of the Arabian geographers of the 
and 10th centuries were Persians but the oldest geography m Per 
sian seems to be the Mmdkd ei (the so called tns Tufnan 
sky 0 written b!f an ahonymous author of the cqurt of the Par! 
^unid Abu I Hanth of Jurjan (d soon after a » 99s) NIalr-a 
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Khusrau left a cunous account (Safar nama) of his journey 
(ad 1046-105 ) from Mer\ across Persia Mesopotamia and 
Palestine to Egypt and back to Balkh Ot special importance is 
the geoo'raphy of the Mongol epoch which forms a part of Ham 
dullah Mustaufi s cosmographic work called Nu hat al Qiilub 
(written in 4 d 1400) Towards a d 14 o Hahz 1 Abru completed 
for Shahrokh his rare geo raphy (nameless) in which the descrip 
tion of some Persian provinces is accompanied by an epitome 
of their history Many valuable additions to Nuzhat al Qulub are 
found m Amin Ahmad Razi s important geographico bio raphi 
cal encyclopaedia Haft Iqltm (ad 1594) In the year iS^i Zam 
al ^bidm Shirvani wrote the hnai draft of his geographical die 
tionary Bmtan as styahat which is based on personal observa 
tions Towards the end of the nineteenth century Muhammad 
Hasan khan Sam ad daula started the publication of a histonco 
geographical dictionary Mtr at al bulaan (4 volumes) more in 
dependent is the same author s Matla ash shams describing with 
an archaeological commentary his journey to Khurasan Not de | 
void of importance are the diaries of Nasir ad dm Shah s journeys 
written under his name m a clear and simple style 

Theological — Very numerous are the religious and philosophi 
cal works m prose and verse of the celebrated preacher of the 
Ismaili (Assassm) doctrines Nasir 1 Khusrau (b 1003 d after 
1065) qv They were imitated by the representatives of nu 
merous other Persian sects (Huruh Ahl 1 Haqq Babi etc ) In 
1092 Abui Maali Muhammad composed the Bayan al adyan m 
which are explained the tenets of different religions and sects To 
the end of the seventeenth century belongs a similar Dabtstan al 
madhahtb (transl by Shea and Troyer) written m India by Shaikh 
Muhsin Fani whose identity is still dubious 

The names of numerous works on theology astronomy pohtics 
mathematics ethics medicine lexicography etc will be found 
in the standard catalogues of the great European and Asiatic 
libraries 

The Drama — ^Persian drama is still at the spontaneous and 
popular stage of semi religious performances during the month 
of Muharram in the style of the mediaeval mystenes or the 
present day Oberammergau Passion plays These ta ztya {see 
Drama Persian) originated in the public lamentations m mem 
ory of the tragic fate of the house of the Caliph Ah such as 
were introduced in Baghdad as early as a d 963 by the Buwaihid 
Mu izz ad Daula The librettos of the ta $yas belong to little 
known playwrights Since the reign of Nasir ad dm Shah a few 
plays mostly comedies have been translated and written in Per 
Sian Quite popular farces are the so called shah bazt or mght 
plays The marionette theatre is also known in Persia under the 
name of Kachal Fahlavan or The Bald Hero 

The Pejrsian Press — ^A very important role m the Persian 
literary movement has been played by the press The first Persian 
paper in Tehran appeared in the reign of Fath Ah Shah Some 
organs founded abroad enjoyed real political mfiuence such as 
the Akhtar or the Star Constantinople 1875-1895 the Qanun 
or the Law started in London in 1890 by a former Persian 
Minister at the court of St James Malcom khan who advo 
cated for Persia a constitutional form of government the Habl 
al Matm which has been published m Calcutta since 1893 and 
the Kava (in its first phase 1916-19 o) published m Berlin by 
the deputy of the first Majlis Taqizada Great impetus was given 
to the Persian press by the revolution of 1905-08 Speaking 
from a merely literary point of view the press has rendered 
the language more pliant simple and popular Daily papers 
have revealed such talents as Ah Akbar Dakhau good poet 
and excellent publicist imitating m his satirical feuilletons the 
humorous bazar speech the poet Malik ash shu ara Bahar and 
several others To the class of magazines belong the Kava in 
its last phase (Berhn 1920-21) the Iranshahr Berlin 1922-25 
whose eitor was Kazim zada and three periodicals published in 
Tehran after 1918 the Danish kada or the Temple of Know 
ledge ’ (ed Malik ash shu ara) the Armaghan or the Gift the 
Ayanda or the Future These last have been the centres round 
vhich gathered the young Persian poets and writers nationahsts 
yet ^drorers of European culture 


Latest Persian Literature — ^The possibility of seeing their 
work pnnted without the intervention of a rich patron has been 
an encouragement to the Persian authors of recent times Among 
the poets of the older generation are Adib 1 Pishavari (1844- 
1930) a learned author who during the war indulged in the 
composition of a Qaisar nama meanmg the Book of the Kaiser 
written m the style of Firdausi Adib al MamaliL (d 1917) a poet 
of civic tendencies Iraj mirza (d 1926) a man of remarkable 
feeling and talent who is also known as a champion of the Per 
Sian womans emancipation To a younger generation belong 
Malik ash shu ara already mentioned and some others whose 
lyres are tuned on a vast scale from the romantic admiration of 
the great past (Pur 1 Davud) to the modern revolutionary war 
cries (Lahuti) 

Promising attempts have been made to create the national novel 
In 19 Jamal zada published in Berlin a remarkable volume of 
realistic tales Yaki bud yaki nabud or Some of it was some 
of it was not other authors are transplanting on Persian soil 
the European genres of sentimental and didactic novel as well as 
of roman de boulevard 

Several able works have been written, by the young Persian 
economists literary critics and historians A very conspicuous 
figure is that of Muhammad khan Qazvini (b 1877 resident m 
Europe since 1904) the learned editor of Juvaims history and 
of other important works on history and philology 

Bibliography — K scientific and systematic study of Persian htera 
ture in its general hnes was made by Dr H Ethe whose Neu persische 
Literatur published in Gei er und Kuhns Grundnss der Iramschen 
Pkilologie (Strassburg 1906) II p 2 12-3 68 enumerates and resumes 
all the previous works of the same author and gives a complete 
bibliography of the subject Of capital importance are also E G 
Browne s A Literary History of Persia from the Earliest Times until 
Firdawsi first ed I (1902) idem A Lit Hist of Persia from Firdawsi 
to Sadi first ed (1906) idem A History of Persian Literature under 
Tartar Dominion (ad 1265-1502) (1920) idem A Hist of Pers 
Lit in modern times (ad 1500-19 4) (1924) See also J Darmesteter 
Les engines de la poisie persane (18S7) P Horn Geschichte d persp- 
schen Literatur (Leipzig" 1901) I Pizzi LiUeratura persiana (Milan 
1887) (208 pages) Stona della poesta persiana (Turin 1894) 2 vol 
(350-I-425 pages) with numerous translations Krymski Istonya 
Persit yeya hteratury i dervisheskot theosofii 3 vols single parts 
several times re edited (Moscow 1906-1917) (detailed bibhography) 

A V W Jackson Early Persian Poetry (1920) Shibh Nu mam 
Shr al A jam 5 vols (Lahore 1907-1924) (m Urdu) contams an 
important account of the whole Persian poetry C A Storey 
Persian Literature a bibliographical survey (1927) (Section I Quranic 
literature) The Encyclopedia of Islam (published at Leyden from 
1908) has special articles on the pnnapal Persian writers For the 
recent developments see E G Browne The Press and Poets in Modern 
Persia (1914) and K Chaykm A short sketch of the most recent 
Persian Literature (in Russian) (Moscow 1928) As only a few manu 
senpt copies exist even of very important works in Persian of extreme 
importance are the detailed descnptions of single collections of mss 
A list of such catalogues will be found in C A Storey s hook {see 
above) the most valuable among them is the Catalogue of the 
Persian manuscripts in the Bnttsh Museum by Rieu (4 vols 1879 
1881 1883 1895) see also A catalogue of the Persian pnnted books tn 
the Bntish Museum by E Edwards (1922) where most of the 
Oriental editions are mentioned For European critical editions and 
translations of Persian poets see the works of Ethe and Browne 

Many important prose works have appeared in the E J W Gibb 
Memorial senes (histones and geographies pf Ibn Balkhi ^n 
Isfandiyar Ravandi Nizami 1 Arudi Juvami Rashid ad dm 
HamduUah Mustaufi etc ) in the Persian Histoncal Texts Leyden 
Aufi Attar Daulat shah in the Recueil de textes relahfs h I histoire 
des Seldjoucides Leyden m the Publications de I Ecole NationaU des 
Langues Onentales Pans and in single publications of the Russian 
Academy (histones of the Caspian provinces of the Kurdish 
dynasties) etc For Persian Languages see Iranian Lahgitages and 
Persian (V F M) 

PERSIGNY, JEAN GILBERT VICTOR FIALIN, 

Due DE (1808-1872) French statesman was born at Saint 
German Lespmasse (Loire) on Jan ii 1808 the son of a receiver 
of taxes A strong Bonapartist he planned the attempt on Stras 
bourg in 1836 and that on Boulogne m 1840 he took a prominent 
part m securing the election of Louis Napoleon to the presidency 

Persigny plotted the restoration of the empire and was a de 
voted servant of Napoleon III He succeeded Momy as minister 
of the interior m January 1852 and later became senator ^ 
signed office xn 1854 feeing appointed next year to the London 
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tmba«;s\ 'Viliicli lie occupied with, a sliort mtenal (iS^S-ib^g) j 
UT li i860 'when he resumed the portfolio of the m erior T^e 
^ro\\m miuencL ot Rouher pro\oLed hi resignation m i860 
when he recened the ti ie oi duke 4 more dangerous enemv than 
Rouher was the empress Eu enie who e marnage he had opposed 1 
and whose pre ence m the council chamber he deprecated m a j 
irtmorindum which tell into the empress s hands He sou^-ht m 
\v.m 0 see \apoieon before he started to take over the command 
m ii> 0 and the Dreach was further widened when master and 
strcaii were in €\ile Persi n> returned to France in 18^1 and 
died at "Nice on Jan ii 

See Memoir es du due de Perszgnv ( nd ed 1S96) edited by H de 
Lairc d E pagny his iormer secretary an eulogistic iite Le Diic de 
Fertgi\ (1865) b\ Delaroa and Emile Olhviers Enip re liberal 

(189^ etc) 

PERSIMMON^ the name gicen in the United States 10 the 
iruit of Diospyros vtrginiana The tree which bears it belon s to 
the ebon> family Ebenaceae and is usually from 30 to 50 ft in 
height with hr e oval entire leaves and greenish unisexual flowers 
The fruit stalk is very short bearing a subgiobose fruit i m to 

in m diameter of an orange yellow colour and with a sweetish 
a trin^jCnt pulp and oblong flattened seeds The fruit is exten 
sively eaten in the Southern States where several varieties are 
cultivated The wood is heavy strong and very close gramed and 
used in turnery The tree is very common in the South Atlantic 
and Gulf States and attains its largest size in the basin of the 
Ml sissippi It was brought to England before 169 and is culti 
vated but rarely if e\ er ripens its fruit The Chinese and Japanese 
cultivate another species D Kakt which is now grown commer 
daily in southern California The fruits are larger than those of 
the native American kind but have similar qualities they are 
used as a sweetmeat when dned D Loins is the date plum 

PERSIS (mod Pars qv) the south western part of Iran 
(Persia) named from the inhabitants the Iranian people of the 
Parsa (Pars) their name was pronounced by the lomans Per sat 
with change from a to ^ and this form has become dominant m 
Greek and m the modern European languages The natural fea 
tures of Persis are described very exactly by Nearchus the ad 
miral of Alexander the Great (preserved by Arrian Indtc 40 and 
Strabo xv / 7) The country is divided into three parts of very 
different character and climate the coast is sandy and very hot I 
without much vegetation except date palms it has no good har 
hours and the climate is very unwholesome the population is 
scanty About 50m from the coast rise the chains of the moun 
tarns through which some steep passes lead into the mtenor 
valleys (called koCKti Ilepots Strabo xv 7 9) which lie about 
S 000ft above the sea Here the chmate is temperate the country 
watered by many rivers and lakes the soil fertile the vegetation 
rich the cattle numerous These regions which were thickly 
populated form the real Persis of history This land Persis 
says Danus in an inscription at Persepohs which Ahuramazda 
has given to me which is beautiful and rich in horses and men 
according to the will of Ahuramazda and myself it trembles he 
fore no enemy The third part is the north which belongs to 
the central plateau still much higher and therefore rough and 
very cold in the winter Towards the north west it borders on 
the Median district of Paraetecene (about Isfahan) towards the 
north and north east it soon passes into the great desert of which 
only the oasis of Yezd (Isaitchat in Ptolem vi 4 2) is inhabit 
able In the east Persis proper is separated by a desert (Laristan) 
from the fertile province of Carmama (Kerman) a mountainous 
region inhabited by a Persian tribe To Carmama belonged also 
the coast with the islands and harbours of Hormuz and Bander 
Abbasi In the west Persis borders on the mountains and plains of 
Elam or Susiana For the ancient topography cf Tomaschek 

Beitrage zur historischen Topographic von Persien in Stizmgs 
her der Wtemr Akademte pM Cl cii cviii cxxi 

The Persians are not mentioned m history before the time of 
C3mis the attempt to identify them mth the Parsua a distnct m 
the Zagros chains south of Lake Urmia often mentioned by the 
Assymans is nf)t tenable Herodotus 1 125 gives a hst of Petsian 
tnhes the Pasargadae (atf Murghab) maraphii Maspn Pan 


thialaei (m western Carmama) Derusiaei Germami (te the 
Carmanians) are husbandmen the Dahae {t e the enemies a 
general name of the rapacious nomads used also for the Turanian 
tribes) Mardi Dropici Sagartii (called b> Danus Asagarta m 
he central desert cf Herod vii 8^) are nomads The kings of 
the Pasargadae from the clan of the Achaemenidae had become 
kings of the Elamilic district Anshan (probably in 596 cf 
CvRLS) M'hen m Cyrus king of Anshan rebelled against 
Astvages the Maraphians and IMaspians joined with the Pasar 
gadae after his victor> over Ast>ag s all the Persian tribes ac 
knowied"ed him and he took the title of king of Persia But 
from then only the inhabitants of Persia proper were considered 
as the rulers of the empire and remained therefore m the organi 
zation of Danus free from taxes (Herod 111 9/) Carmama with 
the Sagartians the Ltians (called by Danus Yautiya) and other 
tribes formed a satrapy and paid tribute (Herod 111 93) the 
later authors therefore always distinguished between Carmama 
and Persis Names of other Persian tribes partly of very doubt 
ful authoiity are given by Strabo \v / ^ and Ptolem vi 4 
and 8 

The Persians of Cyrus {see Persia Ancient History) were a 
vigorous race of husbandmen living m a healthy climate accus 
tomed to hardship brave and upright many stones in Herodotus 
(especially ix i ) point the contrast between their simple Me 
and the effeminate nations of the civilized countries of Asia They 
were flrmly attached to the pure creed of Zoroaster {cf Herod 
1 13 1 sqq and the inscriptions of Darius) 

When Danus had killed the usurper Smerdis and gamed the 
crown a new usurper Vahyazdata who likewise pretended to be 
Smerdis the son of C>rus rose in Yautiya but was defeated in 
two battles by Darius s generals and put to death (Behistun 
inscription) Cyrus had built his capital with his palace and tomb 
in Pasargadae {qv) Danus founded a new city about 30m 
larther south on the left bank of the Pulwar near its confluence 
with the Kur with a large terrace on which his magnificent palace 
and that of his son Xerxes were built As Pasargadae was named 
after the tribe m whose district it lay so the new capital is by 
the Persians and Greeks simply called the Persians later 
authors call it Persepohs {qv') the Persian city 

Both in Persepohs and Pasargadae large masses of gold and 
silver from the tribute of the subject nations were treasured as 
m Susa and Ecbatana But Persis lies too far off from the centre 
of the Asiatic world to be the seat of government Like Arabia 
and similar countries it could exercise a great momentary mflu 
ence m history and produce a sudden change throughout the 
world but afterwards it would sink into local insigmflcance So 
the Persian kings fixed their residence at Susa which is always 
considered as the capital of the empire (therefore Aeschylus 
wrongly considers it as a Persian town and places the tomb of 
Danus here) After the reign of Xerxes Persis and Persepohs 
became utterly neglected in spite of occasional visits and even 
i the palaces of Persepohs remamed in part unfinished But the 
national f eelmg of the Persians remamed strong When Alexander 
had won the victory of Arbeia and occupied Babylon and Susa 
he met (m the spring of 330) with strong resistance m Persia 
where the satrap Anobarzanes tried to stop his progress at the 

Persian gates the pass leading up to Persepohs Here Alex 
ander set fire to the cedar roof of the palace of Xerxes as a sym 
bol that the Greek war of revenge against the Persians had come 
to an end Our best information tells us that he soon had the fire 
extinguished (Pint Alex 38) the story of Thais is a pure fiction 
and we may well believe that he repented the damage he had 
done (Arrian vi 30 i) 

Alexander had planned to amalgamate the former rulers of the 
world with his Macedonians but his death was followed by a 
Macedoman reaction Peucestas the new satrap of Persis fol 
lowed the example of Alexander and thus gained a strong hold 
on his subjects (Diod xix 48) nor did Seleucus to whom t he 

^To the Fateiskhoms belongs the lance bearer of Darius Gobryas 
(Gaubaruva) the Fatishuvan imntioned in his tomb inscnption 
they occur also in an mscnption of Esarhaddon as Patusbara east 
wards of Media m Cboarene at the Caspian gates the Kyrtu are 
the Kurds 
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dominion of tlie east ultimately passed (from 31 1 onwards) das 
dam the aid of the Persians he is the only one among the Dia 
dochi who retained his Per lan wife Apame daughter of Spita 
menes Seleucus and his son Antiochiis I Soter tried to introduce i 
Hellenism into Persi Of Gieek to^ns which they founded here 
we know Alexandria m Carmania (Plm \i 107 Ptol vi 8 14 
Ammian Marc 3 6 49) Laodiceia in the east of Persis (Plm 
6 1 1 5) Stasis a Persian town on a great rock which Antiochus 
the son of Seleucus possessed (Steph Byz sv) Antiochia in 
Persis founded apparently b> Seleucus I and peopled by Anti 
ochus I with immigrants called together from ail Greece as we 
learn from a psephtsma passed by boule and demos of this town 
m 206 m honour of Magnesia on the Maeander But at the same 
time we find m the centre of Persis m the district of Istakhr (the 
town which succeeded Persepolis) a local dynasty with Persian 
names (Bagdat Vahuburz Astakh hatr Vatafradat) and the still 
unexplained title Fratadara On their coins in Aramaean Pehlevi 
which begin about 250 b c they have Persian features and wear 
the headdress of the satraps on the reverse is the fire altar with 
the ima e of Ahuramazda hovering above it and the standard of 
the empire The} must have been recognized as vassals by the 
Seieucids but a story preserved by Polyaenus (vii 30) narrates 
how one of them Oborzos (Vahuburz) allured 3 000 settlers 
(evidently Greek settlers) into a fertile plair and annihilated 
them at night Another story (Polyaenus vii 39) relates how m 
the same way a general of Seleucus (evidently Seleucus II 247- 
225) destroyed 3 000 Persian rebels with his Macedoman and 
Thracian troops Thus the Seleucid supremacy was restored but 
the dynasty of the Fratadaras was suffered to continue When m 
221 Molon the satrap of Media rebelled against Antiochus III 
his brother Alexander satrap of Persis joined him but they were 
defeated and killed by the king Persis remained a part of the 
Seleucid empire down to Antiochus IV Epiphanes who at the 
end of his reign restored once more the authority of the empire in 
Babylonia Susiana and Persis perhaps a battle m which the 
satrap Numenius of Mesene (southern Babylonia) defeated the 
Persians on the shore of Carmania on sea and land (Plm vi 152) 
belongs to this time But after the death of Antiochus IV (164) 
the Seleucid empire began to dissolve While the central prov 
mces Media and northern Babylonia were conquered by the 
Parthians Mesene Elymais and Persis made themselves mde 
oendent 

Persis never became a part of the empire of the Arsacids 
although her kings recognized their supremacy when they were 
trong (Strabo xv 7 28 ,36) From the penplus of the Erythraean 
^ 3 - 35~37 we learn that their authority extended over the shores 
)f Carmania and the opposite coasts of Arabia On their corns 
hey now wear Parthian dress and have the title of King (wrritten 
ndka pronounced shah) Among their names we find Darayav 
Darms) probably the founder of a town Darabjird in eastern 
^ersia his son Artaxerxes (according to a fragment of Isidore of 
harax m Lucian Macrab is murdered by his brother Yosithros 
t the age of 93 years) Narses Manocihr and others From the 
raditions about Ardashxr I we know that at his time there were 
iferent petty kingdoms and usurpers m Persis the pnncipal 
ynasty is by Tabari called Bazrangi The coins demonstrate 
hai HeUemsm had become quite extinct m Persis while the old 
jstorical and mythical traditions and the Zoroastnan rehgion 
ftm supreme There can be no doubt that at this time the true 
orm of Zoroastrianism and the sacred writings were preserved 
nly m Persis whereas everywhere else (in Parthia in the Indo 
c^thian kingdoms of the east and m the great propagandist 
loyement m Armema Syria and Asia Minor where it developed 
sto Mithraism) it degenerated and was mixed with other cults 
id idw So the revival of Zoroastrianism came from Persis 
fkm Ardashir J the son of a king of Istakhr began to subdue 
m otiier Persian dynasts and in ab 224 defeated and slew the 
arthian king Arfeabanufe his aim was religious as wdl as pohti 
d* The new Saisanid empire which he founded enforced the 
stored religion of Zoroaster (Zarathustra) on the whole of 

new capital of Persis Was Istikhr on the IPuIw^Ti 


gm above Persepolis now Haj jiabad where already the predeces 
sors of Ardashir I ha\e resided It was a great city under the 
Sassanids of which some rums are extant But it shared the iate 
of its predecessor ■when the empire "was founded the Sassanids 
could no longer remain in Persis but transferred their head 
quarters to Ctesiphon (Ed M ) 

PERSIUS, m full Aijlus Persius Flaccds (ad 34-6 ) 
Roman poet and satirist According to the Ltfe contained m the 
mss Persius was a native of Volaterrae of good stock on both 
parents side When six years old he lost his father and his step 
father died in a few years At the age of i Persius came to Rome 
where he was taught by Remmius Palaemon and the rhetor Ver 
gimus Flavus Four years later be°-an a close intimacy with the 
Stoic Cornutus In this philosopher s pupil Lucan Persius found 
a generous admirer of all he wrote Still m early youth he became 
the friend of the i>ric poet Caesius Bassus whilst with Thrasea 
Paetus (whose wife Arria was a relative) he had a close friend 
ship of ten years duration and shared some travels Seneca he 
met later and was not attracted by his genius The perusal of 
Lucilms re\ealed to Persius his vocation and he set to work upon 
a book of satires But he wrote seldom and sio viy a premature 
death (vttto stomacht) prevented the completion of his task He is 
described as possessed of a gentle disposition and girlish modesty 
and personal beauty To his mother and sister he left a consider 
able fortune Cornutus suppressed all his work except the book 
of satires in which he made some slight alterations and then handed 
it over to Bassus for editing It proved an immediate success 

The schoha add a few details — on what authority is as gener 
ally with such sources very doubtful The Life itself though not 
free from the suspicion of interpolation and undoubtedly cor 
rupt and disordered m places is probably trustworthy The mss 
say It came from the commentary of Valerius Probus a con 
temporary scholar The mere fact that the Ltfe and the Sattres 
agree so closely does not of course prove the authenticity of the 
former One of the points of harmony is however too subtle for 
us to beheve that a forge evolved it from the works of Persius 
It requires indeed a thoughtful reading of the Ltfe before we 
realize how distinct is the impression it gives of a bookish youth 
who has never strayed far at least in spirit fiom the domestic 
hearth and his women oik And of course this is notoriously the 
picture drawn by the Sattj es So much better does Persius know 
his books than the world that he draws the names of his characters 
from Horace 

The chief interest of Persius s work hes in its relation to Roman 
satire in its interpreta on of Roman Stoicism and in its use of 
the Roman tongue The influence of Horace on Persius can in 
spite of the silence of the Ltfe hardly have been less than that of 
Lucihus Not only characters as noted above but whole phrases 
thoughts and situations come direct from him The resemblance 
only emphasizes the difference between the caricaturist of Stoicism 
and its preacher Persius strikes the highest note that Roman 
satire reached in earnest-ness and moral purpose rising far superior 
to the pohtical rancour or good natured persiflage of his predeces 
sors and the rhetorical mignation of Juvenal he seems a fore 
runner of the great Christian Apologists Like Seneca Persius 
censures the style of the day and imitates it Indeed m some of 
its worst failings straimng of expression excess of detail exagger 
ation he outbids Seneca whilst the obscurity which makes his 
httle book of not 700 lines so difficult to read and is in no way due 
to great depth of thought compares very ill with the terse clear 
ness of the Eptstolae morales 

Persius s satires are composed m hexameters except for the 
seasons of the short prologue above referred to^ m which he half 
ironically asserts that he writes to earn his bread not because he 
IS inspired The first satire censures the literary tastes of the day 
as a reflectipn of the decadence of the national morals The theme 
of Seneca s ri4th letter is similar The description of the rmWor 
and the literary twaddlers after dinner is vividly natural but an 
interesting passage which eites specimens of smooth versification 
and the Anguishing style is greatly spoiled by ttie difficulty of 
appre^atmg the ppints involve and mdeed qf <^StnhutlQf the 
: dialogue (a not ungonprOn qnix p l^ersius) Tliq rtwnn^g safiwsi 
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Inndlt in order { j the question as to \\iiat we ma> iust^> ask of 
the icr Phto second 4labi2des) t >1 the impor ance of 
lia'^nn a dedmte aim in iiie (4) tht nece it\ ol seii kno\leage 
tor puhl t iptn {cf P‘ato s tir t ikibmdts) (^j the Stoic doc 
time ot iihern (iii reduced b\ generous aliu ions ro Cornu us 
leathing) and ) the proper u e oi monev The Ltf tells us that 
the Sa re^ were not leit comolete some line were al en (pre 
LnabH b> Cornut s or B u ) from the end of the work 0 
that It might be g i si p itm Thi perhap means that a en encu 
in which ^ei 1 s had 1 it a line import ect or a para raph which he 
nad no completed had to be omitted The same authonty ay 
that Con u u defi iteh blacked out an often i\e allusion to the 
pmptrrr s iiierarv aste and that we owe to him the reading of the 
m s in Scf 1 XI — auriculas asim qtas non [for Mida rex\ 
habet^ Trace ot lack of re ision are howecer tiiicisible 

*\tinciirir — The ms 0 Perms fall into two roups the one 
rtpi e ented b tw 0 of the best of them the other by that of Pithoeus 

0 impoit nt f r the text of Juvenal Since the publication of 
J Bieeer d P rsii cod pith recte aestzmando (Berlin 1890) the 
tendency hi been to pieier the tradition of the latter 

The important edition are (1) with e\pIanatoiy notes Casaubon 
(Pans if OS enlarged edition b> Dubner Leipzig 2833) O Jahn 
(\\ith the cholia and \aluable prole omena Leipzig 1S43) Conmg 
ton (with tran lation 3rd ed Oeford 1893) B L Gilder lee\e (New 
lork 18/5) G Nemeth} (Buda Pesth 1903) (2) with cntical 

notes Jahn Buchekr (3rd ed Berlin 1893) S G Owen (with 
Jmenal Oxford 190 ) Translations into English b} Dry den (1693) 
Cenm ton {loc czt ) Hemphill (Dublin 190 ) Ramsay (Loeb 
191S) etc m Martha Les Moralistcs sous I empire romazn (5th ed 
Pans 1086) Nisard Poetes latins de la decadence (Pans 1834) 
Hirzd Der Dialog (Leipzig 1893) Samtsbur> Phstory of Criticism 

1 4S Henderson Life and Pnncipa e of the Emperor Nero (London 
1903) and the histones of Roman literature (especially Schanz 
§§ 38 sqg ) A Bibliography of Perstus by M H Morgan (Cam 
bridge LSA 1893) \iileneu\e Essat sur Perse (Pans 191S) 

PERSON, OFFENCES AGAINST THE This ex 
pre Sion is used m En hsh law to classity crimes involving some 
form of assault or personal \iolence or physical injury te 
offences aftectmg the hfe liberty or safety of an mdiciduai but it 
IS also extended to certain offences which cannot technically be 
described as assaults such as criminal libel The bulk of the 
ohences thus classihed so far as their definition or punishment 
depends upon statute law are mciuded m the Offences Against the 
Person 4 c t 1861 in the Criminai Law Amendment Acts and in 
the Children Act 1908 The classification m these statutes is not 
scientific The particular offences dealt with by the acts abo\e 
named are discussed under their appropriate titles e g abortion 
assault bigamy homicide rape etc In the Indian penal code 
most of the of ences above referred to fall under the head of ences 
against the human body In his Dtgest of the Cnmmal Lam Sir 
James Stephen includes most of these ofences under the title 
offences against the person the conjugal and parental rights and 
the reputation of individuals 

United States — ^In the Umted States such enmes as fall under 
the classification of ofences against the person m England are 
crimes by common law or statutes in the different States but 
sometimes without any such general classification in the statutes 
PERSONAL ACCIDENT INSURANCE see AcemEKT 
Insurance Personal 

PERSONALITY What is new in the philosophical treat 
meat of Personality is the recognition of its supreme place in the 
interpretation of value To meet the modern form of the ancient 
subjectne explanations of good ( Man is the measure of all 
things including good and evil) or the modern theory that the 
only account to be given of good or value is that it is what is 
desired a new form of idealism arises viz personal ideahsm 
If There s nothing either good or bad but thinking makes it so 
what is the nerve or soul of the thinking which penetrates into 
the essence of life giving it a character of value or disvalue? The 
philosophy of personality conceives value as correlative to person 
person being something unique m every human being which he 
bnngs with him to e:si>enence^ and which urges him in aH 
ties to seek value 

&*earher Modern discussu^s the question of hnoideige was 
chieffy investigated MacTaggart for instance in has amcle^tn 


Enc\ciopatdia of Rehgton and Etktcs examines the problem 
whether the self which he regards as equivalent to Personality 
c n be known a an object He concludes that the seif can per 
cu\e itself as an object of awarene s He holds ai 0 that elf 
consciousness 1 not essential to selfhood With this James Ward 
(Fealm of Ends) wou d clearl> agree For his Pan psychi m or 
doc^nie th t the na are of thm s con 1st as in Leibnizs Mo 
nadtsm of psvchical urn s ra her mental than physical in kind 
supposes ev en he uncor ciou monads or psy chic atoms of nature 
to be conative that is feeling and trmng subjects or persons 
in the Wide t sen e This wide use of the term person is mad 
mi sible ince it is required for a principle which is indispensable 
lor th under tandm*^ ol human exp rienct m its most indi idual 
charactei Ward admits the di&culty of conceiving a psychic 
being without memory knd without a realization of the part 
played bv memorj activclv bringing to the events of life the 
result of all experience of value it seems impossible to under 
stand the esbence of personality in its incommunicable character 
Here Leibmzs theory that the world for each individual is per 
spective or known oniv from his unique point of view in its fur 
ther elaboration bv modem thinkers falls in with the new insight 
m regard to the creation by the individual mind of all the mean 
mg through which his world is real for him In Prof Tliidon 
Carrs Theory of Monads the perspective view of knowledge is 
carried farthest and the monad appears to do almost all the work 
of creating its own world 

Some thinkers explain the significance of personahty by giving 
it the highest place m a philosophy of emergence according to 
which there is a hierarchy of orders or stages of evolution in the 
universe gradually following upon one another Thus Gen Smuts 
(Hohsm and Etolution) conceives Personality as the culmination 
of a senes and whilst holding with Bergson that all evolution is 
creative finds in the personality of every human being a 
unique creative novelty Dr William Browns view {Mmd and 
Personahty) that consciousness is creative is based on psychology 
especially psycho analysis whilst his philosophical standpoint is 
in harmony with this result So far as the mind is a conscious 
mind It is always producing something new The mdiv idual has 
produced in himself a final differentiation and superimposed 
it on all he has inherited Such an interpretation seems con 
finned when we turn from the subtle and microscopic analyses 
of the individual consciousness and sub consciousness in which 
hes the genius of modern psychology to the large scale impres 
sions of human nature presented in biography histor> and htera 
ture Thucydides dictum that human nature will remain the 
same gives one side of the truth but the original mdixidualit} 
of each person s struggle to reahze his own idea of good even 
though it may take a poor form is the more impressive side 
This becomes more mtelhgible if we conceive the distinctive 
character of personal mind as that which cannot survive but 
will disappear in sinking to a lower level unless it finds some mini 
mum of worth in its experience The conception that v?nlue is 
correlative to personahty is presented impressively by Dr Max 
Scheler ( Formahsmus — Pormaiism m Ethics and a Material 
Ethic of Value ) Personahty he conceives as a new type of 
being emerging in humanity at some stage of its development 
together with a new type of values and acts The philosophy of 
Personahsm in its American form emphasizes the creativity of 
the person m the spheres of knowledge and of value Borden P 
Bowne ( Personahsm Common Sense and Philosophy ) insists on 
the necessity for the understanding of knowledge of recognizing 
that we are in a personal world from the start 

The greatest problem which arises for this type of philosophy 
IS whether that prmciple which u found to be essential to the 
interpretation not of knowledge alone but of human activity in 
all its reality and meaning can be attributed to the whole of 
things Is the Universe personal That it is i$ the conviction of 
Professor Clement Wehh^ who argues (Ooi and Personahty) that 
^The bought of the as a whole primarily presents itself 

as a rebgious thought and for the rehgious emotion our relation 
to the universe most h® conceived as essentially of the same 
nature as our relation to a person Similarly Bowne (Tketsm) 
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in view of the fact of the incompleteness of personality m our 
experiences finds it necessary to posit a complete personahty 
which he identifies with the Infinite And Professor Fleweilyn 
{Creative Personahty) assumes that the source of personality 
must be the Aibsolute Personality which is the Whole Mac 
Taggart s arguments in the article cited above seem conclusive 
against the logical validity of this conception It may be added 
that the notion that the Whole within which all spiritual life 
fails can be personal is inconsistent with the idea of personality 
in the deepest sense For this involves distinction and relations 
between persons possessing each at least some degree of an inde 
pendent quality to constitute him a term or subject of a spintual 
relation The mystical loss of personality m communion with 
the Supreme Being implies a distinct personality to be lost and to 
be found again Neither the part nor the whole is personal where 
all is One This is understood by the Neo Hegelians who con 
sistently recognize that m holding nothing to be in the end real 
except the Whole they must give up personahty With other 
values it suffers a change or is transcended in the Absolute 
This view of which Bernard Bosanquet and F H Bradley were 
the most distinguished English exponents would render umntel 
ligibie the profoundest experiences of personality feeling itself to 
be in contact with reality That this feeling corresponds with 
truth is a conviction which seems confirmed when the problem 
is considered m the light not only of theory of knowledge and of 
logic but of history and practical experience 
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PERSONAL PROPERTY, one branch of the mam division 
of the common law of property the other being real property 
The division of property into real and personal represents in a 
great measure the division into immoveable and moveable mci 
dentally recognized m Roman law and generally adopted since 

Personal estate is divided in English law into chattels real and 
chattels personal the latter are again divided into ckoses m pos 
session and choses %n action {see Chattel Chose) 

Interest in personal property may be either absolute or quali 
fied 

There are several cases m which by statute or otherwise prop 
erty is taken out of the class of real or personal to which it seems 
naturally to belong By the operation of the equitable doctrine of 
conversion money directed to be employed in the purchase of 
land or land directed to be turned into money is in general 
regarded as that species of property into which it is directed to be 
converted An example of property pnma facie real which is 
treated as personal is an estate pur autre vie which since 14 Geo 
II iC 20 s 9 1740-41 (now replaced by the Wills Act 1837 s 6) 
IS distributable as personal property in the absence of a special 
occupant Examples of property ^ima facte personal which is 
treated as real are fixtures heirlooms such as deeds and family 
portraits {See further Succession ) 

The terms heritable and moveable of Scots law in a general 
sense correspond with the real and personal of English law Move 
able or personal property xs m Scots law subdivided into corporeal 
and incorporeal moveables Corporeal or physical things not being 
land or attached to land are moveable property Incorporeal 
things or rights are said to form moveable property when they do 
not affect land and are not similar to rights affecting land m hav 
mg a tract of future time By the Titles to Land Consolidation 
(Scotland) Act 1868 s 117 heritable secunties are moveable as 
far as regards the succession of the creditor unless executors are 
expressly excluded They still however remain hentable quoad 
fiscum as between husband and wife in computing legitim and 
as far as regards the succession of the debtor Anmuties as having 
tractum futun tempons are hentable and an obhgation to pay 
them falls upon the heir of the deceased At common law an obh 


gation to pay money was after the term of payment considered 
hentable m the person of the creditor as having a tract of future 
time Bonds containing such obligations except where the cred 
itor s executors are excluded are now moveables in the creditor s 
succession See the Scots Act of 1661 cap 32 and the Conveyancy 
(Scotland) Act 194s 2 (i) 

The law m the United States agrees in most respects with that 
of England Chattels real include all estates m land less than free 
hold Legislation m some States has however made terms for 
years and estates pur autre vie real property Title deeds are 
generally regarded as personalty inasmuch as their importance 
IS less than in England due to the Land Registration Acts Shares 
m some of the early American corporations were like New River 
shares m England made real estate by statute as in the case of 
the Cape Sable Company m Maryland (Schouier Law of Personal 
Property 1 ) Otherwise shares of stock like other choses in 
action are regarded as personalty 
PERSONATION, in Enghsh and American law a form of 
fraud consisting in a false representation by one person (by words 
or conduct) that he is another person living or dead It is not an 
offence by the common law unless the representatior is made on 
oath under circumstances constituting the offence of perjury or 
unless the representation if not made on oath is made under cir 
cumstances amounting to a common law cheat {See also False 
Pretences Electoral Systems ) 

PERSPECTIVE, deals with the phenomena of appearance 
usually applied to the construction of drawings intended to repre 
sent objects as seen from some definite point of view In appear 
ance an object may seem very unhke what it is known to be in 
reality A railway track is of the same width throughout its 
length yet m appearance the rails seem to approach one another 
as they recede Plate I fig 2 A cube is known to have i edges 
all equal m length and to have a perfect square for each face 
but when viewed the edges do not appear to be equal nor do the 
faces appear to be squares Plate I fig 6 
Isometric Drawing — h method of representing objects is 

sometimes used in which dimensions in 

three directions are shown m their true size 
to the scale of the drawing A cube con 
structed by this method is given in fig i 
Every fine m the direction of ah of ac or 
Jj, of ce is drawn at its true scale Thus all 
the edges of the cube as shown are of equal 
length Such a drawing is known as an 
Isomehric isometnc It is useful m indicating the 

jr,Q , AM ISOMETRIC ^izc of an object as three dimensions at 

PRESENTATION OF A Tight angles to one another can be shown 
CUBE ALL EDGES HAVING upon a Single plane suiface It is a purely 
SAME DIMENSIONS AS arbitrary method of representation how 
ever gives a distorted picture of the ob 
ject makes no pretence of reproducing its appearance and should 
never be confused with true perspective 
True Perspective — In true perspective three lines at nght 
angles to one another cannot all appear in their true lengths Lines 
and forms seem to change in size and shape as they occupy differ 
ent positions m the picture Colours and lightings seem to change 
as well In the foreground objects appear brilliant with distinct 
details clear colours dark shadows and strong contrasts As one 
looks farther into the distance objects seem less bnlhant con 
trasts less marked colours gradually lose their clearness and tend 
to merge into a purplish monotone This is caused m part by 
minute specks of dust or moisture held in the atmosphere which 
reflect a soft hazy light into the picture These lighting effects are 
outside the scope of the present article The apparent changes in 
form however are dealt with as an exact science known as linear 
perspective by means of which it is possible to construct from the 
actual dimensions of an object its apparent shape and size at any 
point in space 

The camera is an instrument by means of which perspective 
views can be produced mechanically On Plate I figs 2 and 6 
are so produced Rays of hght reflected from any object ab 
fig 2 pass through the lens of tfce camera and fall upon the 
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Pig 2 — perspective projection 

PRODUCED PHOTOGRAPHICALLY 


er itivc pla e forming an image which will repre ent the appear 
ante o! ht object to one who \iews the photograph 
The human e\e 3 is m etiec a little camera with a lens 

0 and a sensitne surface the 
retma which recei\e the image 
fe If a transparent plane PP 
be placed between the object and 
the observer s eye the ravs of 
hght coming from the object will 
pass through the plane and pro 
ject upon it an image cd of the 
object The image on the plane 
would be a ptnpic t e or the object and would represent to the 
ob trver its appearance 

\\hcre\er one looks he sees a perspective view -Vn expert 
draftsman before a group of objects might record on paper 
exactly what he saw The result would be a perspective drawm 
reproducing the appearance of the objects and mi ht conceivably 
be made without an> understanding of the laws of perspective 
Some of the ancient peoples the Chinese for example developed 
an interesting technique m drawing and their pictures often showed 
a strong sense of perspective W hether they understood the under 
l>mg science or merely copied what they saw is open to argu 
ment It was probably not until the early part of the isth cen 
turv that the governing pnnciples of the science began to be 
understood by western cmliza 
tion The names of Brunelleschi 
\lberti b cello Leonardo da 
\ mci Piero della Francesca and 
\lbrecht Durer are all connected 
with its development To Fran 
ce ca has been attributed the Fig 3* 
conception of the vanishing camera 
point which IS the key to modern perspective construction 



HUMAN 


FUNDAMENTAL PRINCIPLES 
Apparent Diminution in Size — ^The complete theory of 
perspective can be developed from a single basic phenomenon 
VIZ the apparent decrease m size of an object as it recedes from 
the eye A railway tram moving over a straight track furmshes 
an example As the tram becomes more distant its dimensions 
apparently become smaller Its speed also seems to dimmish for 
the space over which it travels m a given time appears to be 
shorter and shorter as it is taken farther and farther away Plate 
I fig 8 IS another example showing posts of equal height and 
with equidistant spaces between 
The reason for the apparent diminution m size is readily under 
stood from fig 4 The size of any object is estimated by com 
paring it with some standard As the observer looks along the line 
ba at the top of the first post the top of the second post is m 
visible It IS apparently below the top of No i and m order to 
see It he must lower his direction of sight until he looks along bd 

He now sees the top of No 2 
but No 3 IS still invisible and 
in order to see No 3 he must 
lower his gaze still further until 
he looks along hf Considenng 
the bottoms of the posts he finds 
the same apparent shrinkage 
Compared with No i No 2 
seems to have a length only equal 
to km No 3 only equal to op 
and so on The posts thus appear relatively smaller and smaller as 
they are taken farther and farther from the eye If the hne of 
posts could be extended an infinite distance the last post would 
evidently appear incalculably small or of zero length 
Similarly the two parallel lines adf and ceg running respectively 
along the tops and bottoms of the posts must awing to the 
apparent decrease m the lengths of the posts appear to approach 
one another as they recede Could they be of infinite length they 
would evidently appear to meet m a point at an infinite distance 
from^the obsemr This imaginary point j^hich parallel hues seem 
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to approach is called a amsimig point Plate I fig 3 shows a 
perspective of the intenor of an aqueduct m which the parallel 
lines of the stone courses can easil> be imagined to meet in a 
vanishing point 

Systems of Lines — If any object bounded by planes e g 
<x cube IS examined its edges can be grouped into several senes 
or s> stems 01 parallel lines Each s>stem 
w ill ha\ e its particular v amshmo^ point In 
ng 5 there are three such senes one appar 
en iy converging or vanishing toward the 
nght one toward the left and a vertical 
system It is important to be able to locate 
the imagmai} vanishing point of any s>s 
tern ot lines This can alwa>s be done b> 
looking along one ot the lines or elements 
of the s} stem Whatever the position of the 
LINES ^ observer e\ery element of a given system 

appears to converge towards the vanish 
mg point of that system and if extended indefinitely to meet the 
vanishing point Hence if the observer looks along any element 
he will be looking directly at the vanishing point of the sys^-em 
The Ime along which he sights will be seen endwise as a point 
exactly covering the vanishing point toward which all other 
elements of the system will appear to converge Thus an ob erver 
might sight directly along one of the course lines m Plate I 
fig 3 and discover the vanishing point for the other course lines 
directly m front of his eye 

This principle is further illustrated by the model shown in 
Plate I fig I which consists of a senes of rods representing 
straight lines and arranged in a parallel system Let the observer 
look directly along any one of the rods as the one at the lower 
left corner This rod wiU appear as a dot and apparently cover 
the imaginary infimtely oistant vamshing point of the system All 
the other rods or elements will appear to converge toward the 
vanishing point which the observer has located Again if he sights 
along the centre rod Plate I fig 4 he will see it as a dot 
covering the imaginary vanishing point towards which the other 
elements of the system appear to converge Let him choose which 
rod he will the result will evidently be the same The line along 
which the observer sights is called the visual element of the 
system Plate I fig 9 shows the use of this method to locate 
the vamshing point of the horizontal lines in the view that are 
I parallel to the curbing The observer sights along the fence rail 
which being parallel to the curb leads his gaze to the desired van 
ishing point All other horizontal lines in the view belonging to 
this system seem to converge towards the mfimtely distant 
vanishing point covered by the fence rail 

It IS evident that the view of the scene as well as the apparent 
position of any vamshing point must change with every new 

position of the observer There 
fore a perspective drawing can 
only attempt to represent the 
view as it will appear from one 
point of view This is a lirmta 
tion inherent in every perspective 
drawing 

Instead of sighting along an 
actual element the observer can 
look in a direction parallel to an 
element The direction in which 
he looks may be considered as an imaginary element which will 
lead his eye to the desired vamshing point In fig 6 the observer 
IS looking m a direction parallel to the two edges ah and cd of 
the roof plane These two edges appear to him to converge 
towards a point mfimtely distant from him in the direction of 
his gaze 

Rule A — ^From the method of locating a vanishing point it 
follows that if a system is horizontal its vamshing point must 
appear to be on a level with the eye If a system vanishes upward 
its vamshing point will be located above the eye if downward 
below the eye^ if toward the nght to the right of the eye or if 
toward the left to the left of the eye 
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Theoretically every system of lines has two vanishing points 
for if he observer can locate one by looking along an elem nt in 
one direction he can also locate a second by loot mg along the 
same element m the opposite direction For any given position of 
the ob erver one of these vamshing points will usually he before 
and the othei behind him The one lying in the direction of his 
gaze IS the only one considered except in certain special problems 

Systems of Tlames — ^Plane surfaces which are parallel appear 
to approach one another as they recede This will be evident from 
7 Since the lioiizontal edo^es of the 
cube appear to con\ er e the top and bot 
tom planes must appear nearer together at 
cd and gh than at ah and ef and must seem 
to approach one another as they extend 
into space Parallel planes extended an m 
finite distance appear to meet m a straight 
hne known as the vamsJnng trace of the 
planes Each system of planes will have 
its own vamshing trace which can be lo 
cated by looking along any one of the vergence of parallel 
planes The plane will appear edgewise planes 
as a line and cover the vamshing trace which every plane of the 
system will appear to approach 

The method of locating a vamshing trace is lilustiated in 
Plate I figs 5 and 7 The plane along which the observer looks 
IS known as the visual plane of the system It appears as a 
straight line and the other planes of the system seem to approach 
it The vanishing trace of the system of horizontal planes will 
evidently be a horizontal line on a level with the observer s eye 
To this vamshing trace is given the special name of horizon The 
visual plane of a horizontal system is called the horizon plane 

If the observer while locating a vamshing trace should slowly 
turn completely around still looking along the visual plane at 
every instant he would see the vanishing trace as a straight hne 
directly in front of him The vanishing trace therefore may be 
considered as a circle of infinite radius which is theoretically the 
same thing as a straight hne In practical work so small a field 
IS usually visible that a vanishmo' trace is always treated as a 
straight line 

Axioms — ^The foregoing discussion may be summarized in five 
axioms and one rule 

Axiom X Parallel lines appear to converge as they vanish and 
to meet at an infinite distance from the observer m an imaginary 
point called the vanishing point of the system 

Axiom ^ Parallel planes appear to approach one another as 
they recede from the eye and to meet at an infinite distance from 
the observer m an imaginary strai^'ht line known as a vamshing 
trace 

Axiom 3 A line lying m a plane must have its vanishing point 
m the vamshing trace of the plane This is evident from the man 
ner of locating the vanishing point of a line and the vanishing 
trace of a plane 

Anom 4 The vanishing trace of a plane must contain the van 
ishmg points of all lines which lie m the plane This is the con 
verse of number 3 

Axi'Om 5 A Ime which forms the intersection of two planes 
since It lies in both must have its vamshing point at the inter 
section of the vanishing traces of the two planes 

Rule B To locate the vanishing point of a system of lines 
look along any real or imaginary line of the system 

APPLICAtIDH XO PERSPECTIVE PRAWIHG 

The Pictt^re PJiaine —The five axioms just formulated apply 
to conditions which are apparent but which do not really exist 
Ip g perspective drawing these apparent conditions m space must 
be represented by actual conditions on paper The perspectives of 
parallel hn^s are represented by converging lines which actually 
meet at a point which is the perspective of their vamshing point 
fig 8 illustrates this An observer stands before an object Be 
hwm him and the object is a plane caEed the picture flam The 
jrtiect becomes visibly to hwn by rays of hght known as 
my$ reflected into his eye from each pomt pn its surface 


Each pomt is projected upon the picture plane by its visual ray 
and the result is a perspective view 
Rule C The perspecti\e of any point is where the visual ray 
from the pomt intersects the picture plane 
A perspective is really a conical projecHon of the object on 
the picture plane the projecting cone beirg made up of visual 
rays In order to locate the ima inary \ anish n pomt of the roof 



lines ah and ai hi the obseiver looks m a direction parallel to ah 
and ai hi (Rule B) The direction in which he is looking become 
the visual ray passing between the imaginary vanishin<y pomt and 
his eye The pomt m which this visual ray intersects the picture 
plane is the perspective of the vanishing point (Rule C) and to 
this perspective vamshing pomt the perspectives of the roof lines 
ah and ai hi actually converge 

Rule D To find the perspective of the vanishing point of any 
system of hnes pass a line parallel to the system through the 
observer s eye and find where the line pierces the picture plane 

Planes of Projection — ^In making a perspective drawing three 
planes are used first a vertical plane the picture plane which 
receives perspective view second a horizontal plane the horizon 
plane which must always contain the observer s eye third a sec 
ond horizontal plane called the ground plane on which the object 
always rests fig 9 Since the horizon plane always contains the 
observer s eye or station pomt and the object always rests upon 
the ground plane the relation between these two planes determines 
the kind of view to be produced If the distance between them 
equals the height of a man (to the scd^e of the drawing) the view 
obtained will be as though seen by an observer standin®* on the 
ground plane Increasing this distance is equivalent to rai 
mg the observers eye and if the distance is great the result 
IS a bird s eye view The ground plane may be taken above the 

horizon plane and the result 
ing view will show the object 
as thqugh the observer were 
looking up at it The picture 
plane and the horizon plane are 
known as the co ord nate planes 
of projection and on them is per 
formed all the work of construct 
mg the perspective view 
Ottliograpliic Projection — 
As already stated the perspective 
view IS a conical projection on the picture plane This conical 
projection is m practice not found from the actual object m space 
but from a plan and an elevation of the object The plan is 
essentially a top view and the elevation a front view or sometimes 
a side view 

A plan IS constructed by projecting each pomt m the object to 
a horizontal reference plane by hnes or projectors which are 
perpendicular to the horizontal plane An elevation is constructed 
by projectors perpendietdar to the vertical pfane Spch viewa are 
known as orthO§Wfeln 43 f righWnre projections in tonfeast the 
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conical or perspcctne projection and are the ordinary nean ot 
leprestEting objec s on paper ii> e Dpu\I^G E\g neerivg) Fig 
10 hows a conical and an orthographic proj ction 11 ilus 
trates the construition of a plan and an eIe\ation Fi i shows 


on the horizon plane To a\oid the resuitmg confn ion the two 
planes c n be pulled apart a sho^n in 1 / \fter these mo\e 
nei t ot tne planes the horizon plane will still contain aU of the 
hon ontal projtcUo s which will lemain urdistu bed in all 




GRA me PROJECTJOMS spitc may be above the horizontal plane as i 
in figs 1 J and i or it may be below the honzontai plane as in fig 
I It may bt behind or m front of the \ ertical plane or it ria> he 
partl> behind and partly m front of the vertical plane or partly , 
ibo\ e and pariK below the honzontai plane 

A.n'v point in space may ha\e three difterent but related pro 
jection a plan or horizontal projection an elevation or vertical 
projection and a conical or perspective projection This is ilius 

irated m fig 14 where two 
points in space a and b are 
shown each with its vertical 
its horizontal and its conical 
projection The honzontai pro 
jection IS indicated by an index 
h the vertical projection by 
an index v and the perspec 
tive projection by an index p 
Fig 11 —constroction of plan The point a is shown behind 
AND fcLEVATioN the picturc plane and above 

the horizon plane The point b is shown m front of the picture 
plane and btlow the horizon plane The conical projection or 
perspective is alwavs on the vertical or pictuie plane 
Fig rs shows the planes of projection with the ground plane 
indicated by its intersection (FiJi) with the picture plane The 
point a IS shown in space behind the picture plane and below the 
horizon plane with its honzontai projection (a^) and its ver 
tical projection (a ) The station point is 
represented by its two orthographic pro 
jections just as every point in space Since 
it always hes in the honzon plane its hon 
zontal projection SP^ must always com 
cide with the point itself Its vertical pro 
jection will be directly m front of SP^ on 
the picture plane as SP^ SP^ must always 
he in the line VE which represents the 
vertical projection of the honzon plane 
Just as a point m space has a hon 
zontal projection and a vertical projec 
tion so the visual ray which passes 
from the point a to the observers eye 
has two projections one on each plane 
PLAN AND ELE projection IS seen on the honzon 
ORTHOGRAPHIC piane passing through and SP^ Its 
vertical projection is seen on the picture 



Fig 12 
VATION 
PROJECTIONS 

plane passing through a and SP^ The visual ray pierces the pic 
ture plane at aP which is the perspective of the point a (Rule C) 

Rule E The intersection of a visual ray with the picture plane 
must always he upon the vertical projection of the visual ray and, 
must be directly in line with the point where the honzontai pro 
jection of the visual ray crosses the honzontai projection (EPP) 
of the picture plane 

In practice both the picture plane and the honzon plane must 
be represented on one sheet of paper One can imagine the picture 
plane to be revolved about its intersection with the honzon plane 
m the direction indicated by the arrows ^1 and % 15 unM the 
two planes h^coinadent as shown in fig 16 In tins position tflie 
group of projections on the picture plane will overlap the 


AND ELEVATION gioiind plane with the picture 

piane The di lane between I E and I ffi hows the height of 
the obser\ er s e\e ho\ e the plane on which the object re ts 
The two group of projections are usually repre ented a in iig 
18 The onK rehtion between the two groups is that the two 
corresponding orthographic projections of anv point as a and 
a or SP^ md SP must alwa}s be \erticall> m ime with 
one another Horizontal projections 
show distances back and front Vertical 
projections show distances up and down 
Distances are never measured between 
a horizontal and a \ ertical projection 
The relation of to EPP shows the point 
a to be behind the picture plane The re 
lation oi a to I H shows it to be below 
the plane of the horizon The two projections of the visual ray 
through the point a are shown (R^ and R ) By Rule E the point 
p can be determined 

Measure Lines — ^Fig 19 shows a rectangulai block resting 
upon the ground plane in plan and elevation The perspective of 
each pomt has been found by Rule E Connecting these points by 
straight lines the perspective of the block is detei mined Since 
the object hes some distance behind the picture plane as seen b> 
comparing the plane with EPP the perspective is smaller than the 
object Any line which lies in the picture plane will show its true 




length m the perspective view and is called a momut& l$m It can 
be drawn at once to scale and used to determine the dimensions 
of other parts of the object winch do not he m the picture plane 
and consequently appear larger or smaller than their real dimen 
Sions according to whether they are in front of or behind it Any 
vertical plane i| extended will intersect the picture plane m a Vet 
tical fine The mteiisection wdl be a measure line on which ttm 
vertical dimensions may be scaled Thus m fig 19 the left vet 
tical face of the block can be extended forward until it interBeots 
tM picture plai^ in a mi^sure line on which the distance 
wiU show the true hoi^W of the block The nghl vertical face if 







6i8 


PERSPECTIVE 


[PERSPECTIVE PROJECTION 


extended will also give a measure line on which b n shows the 
true height 

The Comtraction of a PerspectiTC Projection — Fig 20 
illustrates the fundamental method of constructing a perspective 
from which all other methods are derived A plan and elevation 
are given on the left an end view on the right HPP determines 



the picture plane m horizontal projection VH determines the 
plane of the horizon in vertical projection VHi determines the 
plane of the ground on which the object is to rest The ob 
server s eye SP is given m vertical and horizontal projections 
The resulting perspective is to show the house with the vertical 
corner ae lying m the picture plane and with the face aejb mak 
mg an angle of 45 with it This position is indicated by the 



diagram which is a plan of the house revolved about a vertical 
axis until the side aefb makes the specified angle of 45 with 
HPP and placed with the corner ae touching EPP m accordance 
with the specification The point a will thus he both m the picture 
plane and on the plane of the ground Its perspective must be at 
aP on VHi and directly under the point a m the diagram As the 
front corner lies m the picture plane it will be a measure hne and 
its true height taken from the elevation can 
be laid off directly from aP determining 
eP as indicated Next by Rules D and E 
establish the vanishing point for the system 
of hnes parallel to ab as follows the hori 
zontal projection of the visual ray will pass 
through SP^ parallel to ah in the diagram 
and will cross HPP at the point 10 Since 
ab IS a horizontal system the vertical pro 
jection of the visual ray will pass through 
and coincide with VH The desired 
vanishing point must be on VH directly 
below 10 at F ^ 

Similarly the vanishing point for thehor F 1 o is — elementaey 
izontal system parallel to ad will be found probi-em perspec 
onFFatF ^ The upper and lower edges of 
the right face run from eP and aP respectively and vanish at F ^ 
The observer sees the rear edge of the right face projected on the 
picture plane directly below the point where a visual ray from fb 
m the diagram crosses HPP As the perspective of a vertical Ime 
upon a vertical picture plane is always a vertical line the rear 
edge wiH be found at bPfP In a similar way the upper and lower 
edges of the left face vanish at F®^ and the rear edge of this face 
1$ found at dPhP The rectangular portion of the house is com 
pieced by lines runmng from bP and fP vanishing at F®^ and from 


dP and hP vanishing at F ^ establishing by their intersections 
cP and gP 

To find the roof of the mam house extend the ridge (Ik) m 
the diagram until it intersects HPP m the point 12 Imagine a 
vertical plane to pass through the ridge It will intersect the pic 
ture plane m a vertical line dropped from the point 12 This will 
be a measure ime for the ridge and the true height of the ridge 
above the ground 2-1 taken from the elevation can be laid off 
on it A honzontal hne through 
I vanishing at F ^ must contain 
the ndge which will be located 
on this line at kPlP directly below 
the points m which visual rays 
through the extremities of the 
ndge in the diagram intersect 
HPP From kP hnes to eP and 
fP respectively and from IP lines 
to hP and gP respectively will 
complete the roof 

The chimney can be located in 
a similar manner Extend the 
front face through p m the dia 
gram until it intersects jfiTFP in 13 
The plane of this face will inter 
sect the picture plane in the ver 
tical line dropped from 13 which 
will be a measure line for this 
face Lay off on this measure line the true height of the top of 
the chimney 8-7 and the true height of the bottom line of the 
front face 8-9 Through 7 and 9 lines vamshing at F ^ will con 
tarn the top and bottom edges of the front face which will be 
located vertically below the pomts where visual rays from the 
front face of the chimney in the dia^^ram intersect HPP The 
construction of the rest of the chimney is obvious from the 
drawing 

A measure line for the right vertical face of the porch is found 
by extending this face in the diagram until it intersects HPP and 
dropping a vertical 3-4 On this vertical shows the true height 
front face 8-9 Through 7 and 9 hnes vanishing at F ^ will con 
tarn the upper and lower edges of the right hand face The pomts 
rP and mP can be located by visual rays drawn through r and m 
on the diagram 5-6 shows the true height of the ridge of the 
porch laid off on the measure line for the ndge A line through 5 
vanishing at F ^ will contain the ndge Pomts $P and nP on this 
ndge can be located by visual rays through s and n in the 
diagram The construction of the remainder of the porch can be 
readily understood from the drawing 

The heights of the tops and bottoms of the windows can be 
j taken directly from the end view and laid off on aPeP which is the 
' measure hne for the right hand face of the mam house Hori 
zontal hnes through these heights will establish the top and bot 
tom lines of the windows The vertical sides can be located ver 
tically below where visual rays from the windows in the diagram 
cross HPP In this way the entire perspective can be completed 

Tanishmg Pomts of Oblique Lmes — ^The vanishing pomts 
for the inclined lines in the roof ek kj Ig Ih etc are not ab 
solutely necessary for the construction of the perspective The 
method of determining them however should be understood as 
m some problems the vanishing points of oblique hnes form an 
important part of the solution The construction for their de 
termmation is shown on fig 20 

First consider ek A hne drawn through the station point 
parallel to ek will establish the vanishing point by its intersection 
with the picture plane (Rule D) The honzontal projection of 
such a hne wiU pass through SP^ parallel to ek m diagram and 
will cross HPP at 14 The vanishing point will be vertically in 
line with 14 and on the vertical projection of the line through 
SP parallel to ek (Rule E) But since the diagram containing ek 
has been revolved from the original position of the given plan no 
vertical projection is given which corresponds to the revolved 
direction of ek The line ek must therefore be revqfved back into 
Its original direction t e parallel In eW in the given plan in 
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order tliat the given vertical projection e k may be used to 
establish its vanishing point As the vanishing point must lie in 
the vertical throu h 14 the vanishing point will not be disturbed 
if the vertical line through 14 is used as the axis about which the 
revolution takes place During the revolution the horizontal 
projection of any point m the line as SP^ will describe a circle 
with the point 14 as its centre The vertical projection SP of 
the same po nt m the line will move m a horizontal path along 
VH and at any instant during the revolution will be found directly 
under SP^ The 1 evolution will be continued until the horizontal 
projection of the line is paraLel to m the given plane The 
ime will now be in its original direction SP^ will have moved to I 
SPi^ SP will have moved to SPi and the given elevation e k 
can be drawn throu«*h SPi determimn by its intersection with 
the vertical through 14 the desired vanishing point V ^ Since the 
line ek slopes upward as it recedes k ^ is found to be above VH 
(Rule A) 

In a similar manner the vanishing point for Ig can be found 
The Ime through SP^ parallel to Ig coincides with the one parallel 
to eh This is swung back about a veitical axis through 14 until 
parallel to P in which position it will coincide with the line 
parallel to and SP^ will have revolved to SPV SPi will be 
on VE directly below SPx^ and a line parallel to the given eleva 
tion I drawn through SPi will by its intersection with the 
vertical through 14 determine Since the line Ig slopes down 
ward as it recedes its vanishing point is found below the horizon 
(Rule A) 

To find the vanishing point for rs draw a line parallel to rs in 
the diagram through SP^ crossing EPP at ii V will be found 
somewhere on a vertical through 1 1 Swing the line about a ver 
tical axis through ii until parallel with in the given plan 
SP^ will revolve to SP ^ and SP2 will be found on FH" vertically 
in line Through SP draw a line parallel to f s m the given 
elevation which will determine by its intersection with the vertical 
through II the vanishing point rs This will be found above VE 
as rs vanishes upward A similar series of steps wilj determine 
the vanishing point for st ^iV ^ below the horizon 

Yamslimg Traces — With the vanishing points that have now 
been determined it is possible to locate a vanishing trace for each 
plane in the object The roof planes have been lettered on the 
diagram The vanishing trace for the plane M will be a line 
lettered TM containing and F^^ (Axiom 4) Similarly TO 
the vamshng trace of the roof plane 0 must contain F ^ and V^s 
TN must contam F ^ and F^^ TP must contain F ^ and V ^ TS 
Will pass through F^^ and F and TR will pass through F ^ and 
F^’^ The vanishing trace of a vertical plane must always be a 
vertical line and can therefore be determined by a single vanish 
ing point TW will be a vertical line thiough F ^ and TV a ver 
tical hue through F ^ A vanishing trace is thus found for each 
plane in the object and by virtue of Axiom 5 the vanishing points 
for the remaining oblique systems can now be located Thus mn 
being the intersection of the planes S and P will have its vanishmg 
point F^ * at the intersection of TS and TP Siimlarly ph the 
intersection of the right hand face of the chimney with the roof 
|)lane P will have its vanishing point at the intersection of TW 
and TP 

F^^ must be situated at the intersection of TP and TR but 
these two vanishing traces do not intersect within the hmits of 
the paper A Ime may be drawn through ftP to meet TP and TR 
at their intersection m the following manner Draw any tnangle 
as nPvw with its apex at nP and its base vip stretching between 
TR and TP Draw any other triangles as xyz with its sides re 
spectiveiy parallel to tiPvw and its base vz stretching between TR 
and TP A hne from nP through x will meet TR and TP at their 
intersection 

Lmes Farallel to tlie Picttire Plane — ^It has been stated 
that the perspectives of vertical hues on a vertical plane are 
always vertic^ and not convergent The reason for this follows 
directly from Rule D If a vertical hne is drawn through the 
observers eye it cannot pierce a vertical picture plane withm 
finite hunts The perspective of the vanishing point of such a 
system will theoretically be vertically over SP^ at an infinite 


distance As the perspectives of ail vertical lines must meet at 
the perspective of their vanishing point they cannot meet vithm 
a finite distance and must be drawn parallel and vertical Tne 
parallel veitical lines drawn m perspective are themselve how 
ever subject to the laws of appearance as are all lines in space 
and though actuallv arawn vertical will appear to the observer 
to converge in just the ri ht degree as they recede m the picture 
from his eye This is true not only of vertical hnes but of all 
hnes which are parallel to the picture plane t e all Imes whose 
projections m the diagram are parallel to EPP From this truth 
three additional and very usetul axioms may be deduced 

Axiom 6 Lines m space which are parallel to the picture plane 
will have their perspectives drawn parallel to one another and not 
convergent 

Axiom 7 Any line parallel to the picture plane must have its 
perspective drawn parallel to the vanishing trace of every plane 
in which it lies 

Axiom 8 If the line in which two planes intersect is parallel to 
the picture plane the vanishing traces of the two planes must be 
parallel to one another 

These axioms are exemplified m the vertical lines in the draw 
mg and also m the lines kf and Ih whose projections in the 
diagram show them to be parallel to the picture plane k} being 
the intersection of ikf and N TM and TN should be parallel to 



to one another 

Vanishing Point Diagram — ^The more of less geometrical 
figure composed of the vamshmg traces of the planesi the vwsh 
ing points of the hnes Ffl" EPP^ and the projections of the 
station point form the vanishing point diagram This vamshmg 
pomt diagram is quite independent of the partic^ar location of 
the revolved plafi provided the directions of lie hne$% thejt 
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ri\ohtd plan irt not c^an ed It uould erve to determine the 
ptr ntc i\e of the hou e verc it placed to the rifcht or the left 
0^ It prcsiii po itioii or i might be broii*^nt fores ard or moved | 
I ck aia m rcla ion to the picture nlane It mi"ht also re t on | 
a round phne higher or lower than the one used pro nded alwa> s ‘ 
that the hres m the object do not chan e their direction The ^ 
\am Mm point diagram would therefore er\e for a nunber of 
simihr objects placed at diiterent positions but alwav bavin the 
sure anguhr relation to the co ordinate planes As an illustra ion | 
of thi'^ ^ second perspective projection has been drawn m Plate III 
on a ground plane represented b} Vff some distance belo,v T Hi 
The same vam hing point diagram serves for both perspectives 
Should however the in^^ular relation between the iagram and 
the picture phne be changed it would be necessary to construct 
a new vanishing point diagram 

Parallel Perspective — Sometimes instead of the diagram 
bemg turned with its principal horizontal lines oblique to the 
picture it placed with one of its principal sy terns of horizontal 
lines p railel and the other perpendicular to the picture plane 
as in hg I The result is often referred to as a parallel perspec 
tiveandi frequently used m showing interior views The picture 
p ane may be t then coincident with the nearest wail of the room 
The horizontal s>stem perpendicular to the picture p ane will 
have its vanishing point coincident with SP (Rule D) The hori 
zoiital svsten parallel to the picture plane wnil in perspective 
show as true horizontal hnes (Axioms 6 and /) This is simply 
a special case under the genera! method already explained and 
involves no new principles The vertical and horizontal edges of 
the room ab be cd and da bemg lines in the picture plane will 
be measure lines and true lengths can be laid off on them directly 
as dm the height of the door and dp the projection of the lower 
step from the wall or any line as ef can be extended forward 
into the picture plane where it will show its true height sn above 
the ground plane 

CURVES 

As must be evident from the foregoing discussion hnear per 
spective IS essentially a science of strai^-ht lines When curves 
appear in the plan or elevation their perspectives are usually con 
strutted by reference to straight lines If the curve is of regular 
form it can be enclosed in a polygon usually a rectangle the per 
spective of the rectangle found and the 
curve then constructed withm the perspec 
live rectangle Fig 22 shows a curve so 
enclosed the perspective of winch has 
been found The diagonals of the perspec 
tive rectangle locate its centre Lines 
drawn through the centre respectively par 
aile! to the adjacent sides give by their 
intersections with the sides points at 
which the curve is tangent The sides of 
directions of the curve at the points of tangency Fig 23 is an 
other illustration of curves of regular form constructed m per 
spective If the curve is not regular in form the enclosing rec 
tangle can be subdivided into smaller rectangles as shown in fig 
24 as a further aid to locating the curve 

Although methods can be devised for constructing the exact per 
spective of any curved object they are complex and seldom used 
m practice A few important points are usually located and the 
outline sketched m freehand if in a, position corresponding to 
that in the picture 

Appajreat Bistof tion — It is evident from the statement in 
connection with Plate I fig 3 that an object in space is exactly 
lepiesented by its perspective prospective projection or m other 
words no distortion or exaggeration can exist m correctly con 
structed perspective projection Notwithstanding this fact very 
disagreeable effects and very apparent distortions are often noticed 
m perspective projections the aecuracy of which cannot he quei 
tionad A few examples will suffice to show what is meant Plate 
fig X IS a true perspective It is supposed to represent ^ 
number of perfect spheres of equal sme The view m seen dde® 
not convey this^ impression A sphere in space always if^ears as 
p perflot cir<;le afid nev^ as % oval shaped ^ W sew W 



Fig 22 

the rectangle give the 



edeeb 01 tl e photograph Agim PLte II fig is a correct per 
pectiie cf fi\e circular c\imderb all having the ame diameter 
The ones farthe t to the n ht or leit should appear smaller than 
the neaie t one at the centre In the photograph lust the opposite 
IS true and he lar^^er Irom the e}e the larger they appear The 
explanation ot thf e ecmmg anomalies is as follows Before anx 
pei peeme projc tion is cn tructed the position of the ob 

erver e>e is definitely fixed 
ana in order that the perspectn e 
hall represent the new in space 
the ob ei\er must close one eye 
and phee the other exactly m the 
predettmnned position It is 
eldom hat an obserxer looks at 
a drawing with one eye only 
or places either eye exen approxi 
matdy m the coriect relation 
to the drawing This limitation 
of a perspectixe view and the 
Fig 23 — SEMI CIRCLES ENCLOSED failure to understand it is the 
IN RECTANGLES cause of all apparent distortion 

In Plate II figs i and the station point has purposely been 
chosen so close to the paper that it is impossible foi the observer 
to see the view from the correct position Should either of these 
\iews be eniar^^ed so that the distance from the paper to the station 
point became considerably greater and should the observer 
examine the enlarged view with one eye only placed exactly at 
the station point the elhptical projections of the outside spheres 
would be foreshortened bv the obliquity of his line of vision 
and would appear as perfect circles representing to him perfect 
spheres The cylinders would also appear m their proper relations 
I^hen the eye is not m its proper position ail parts of the draw 
mg show more or less distortion This is most noticeable in reg 
ular curved forms or m the human figure especially when these 
are located near the edges of the drawing The disa^^reeable effects 
are much more pronounced when the station point is taken too 
near the picture plane Thus the apparent distortion seen in a cor 
rectly constructed perspective is due not to inaccuracies m the 
perspective theory but to an unwise choice in the station point 
a faulty arrangement of the view and the failure of the observer 
to recognize the limitations of a perspectiv e projection In making 
a perspective the station point should always be chosen m such 
a position that the observer will naturally place his eyes approxi 
mately at the chosen point when vnewmg the drawing An arbi 
trary rule sometimes given is to assume the station point directly 
m front of the centre of the drawing at the apex of an equilateral 
triangle the base of which just covers the width of the view The 
station pomt may be chosen farther away than this without much 
danger but not nearer and never nearer than eight or ten inches 
Curved forms of regular shape and human 
figures or animals should be kept as near 
the centre of the drawing as possible Plate 
II fig 3 shows a view of the same cyhn 
ders and spheres seen m the two previous 
figures but with the station pomt much far 
ther from the picture plane The result is a 
vast improvement m the view obtained 
______ though the spheres on the outskirts of the 

F 1 0 24 —IRREGULAR pictute still appcar slightly elliptical After 

CURVES REFERRED TO all precautions have been taken if disa 
RECTANGLES gtecable effects still persist in the drawing 

it IS customary to introduce certain so called corrections such as 
making the perspective of the spheres m Plate II fig i all perfi^ct 
circles These are really not corrections but actual transgressions 
of the rules of perspective which alter the view so that it wiH not 
be exactly correct at any pomt yet it may not be noticeably dis 
agreeable from any position hkefy to be taken by the observer 



mmewum perspective 

FmaEy mentmn Aoifid be made of the perfect form pf 
per^pepttve rqfreseptation^ the bmoctfiar |Vh^ a sjngle pet 
spective drawing is viewed with bpth the esf the tetpa 
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of each eye is practically the same When however an object 
in space is viewed with both e>es two slightly different ima<^es 
are received one by the right and one by the left eye It is the 
fusion of these different views which gives to the observer the 
impression of relief or solidity 

In binocular perspective two slightly different views are made 
of the same scene from two slightly different points of view some 
2^ in apart to correspond with the views seen by the two eyes 
This IS most easily done with a camera having two lenses known 
as a stereoscopic camera The two views are then presented to 
the observer in such a way that the right eye sees only the view 
taken by the right hand lens and the left eye only the view 
taken by the left hand lens An instrument designed for showing 
these double pictures is called a stereoscope (see Binocular In 
STRUMENT Stereoscope) and gives a result that is starthng in its 
realistic reproduction of distance and relief (See Art Architec 
TURK Drawing Engineering ) 

Bibliography — R W Ware Modern Perspective (1894) V T 
Wilson Freehand Perspective (1900) WPP Longfellow Applied '\ 
Perspective jot Architects and Painters (1901) W H Lawrence 
Principles of Architectural Perspective (3rd ed 1908) D M Norton 
Freehand Perspective (1924) W W Sturtevant Mechanical Pictorial 
Drawing (1927) (W H L\) 

PERSPIRATION, the excretion of sweat from the sweat 
glands of the skm Sweat is a clear colourless neutral or slightly 
alkaline fluid containing 2% of solids Under pathological condi 
tions sugar urea and other substances are found The secretion 
of sweat IS constantly going on the activity of the sweat glands 
being under control of the central nervous system The only 
function of sweat is the regulation of the heat discharge from the 
body The chief morbid conditions of the sweat glands are exces 
sive sweating (Hyperidrosts) and foetid sweating (Bromtdrosts) 
Excessive sweating is a symptom observed m vanous diseases such 
as tuberculosis and rheumatic fever but it may exist apart from 
such conditions and either be general affecting the whole body 
or confined to a part such as the axillae head hands feet or as 
in some rare instances the one half of the body Excessive per 
spiration may often be prevented by the cold bath and by tonics 
such as iron qumme strychma etc Locally the use of astrmgent 
lotions of vinegar or a weak solution of lead or atropin wiU also 
be of service Foetid sweating most frequently affects the feet 
and IS apparently due to rapid bacterial decomposition in the 
perspiration which has saturated the stockings these should be 
frequently changed and the feet washed several times a day dried 
carefully and dusted with some antiseptic powder 

PERTAB (or Partab) SINGH, Sir Maharaja of Idar 
(1344-1922) native Indian soldier and statesman belonging to 
the Rahtor Rajputs of the Jodha class was born in 1844 being 
the son of Maharaja Takht Singh ruler of Marwar (or Jodhpur) 
In 1878 and again in 1879 be was chief minister of Jodhpur In 
the following year he accompanied the British mission to Afghan 
istan and on his return he earned out many judicious reforms 
and administered Jodhpur with remarkable success He visited 
England to take part in the celebration of the 1887 Jubilee of 
Queen Victorias reign He served on the staffs of Sir Wilham 
Lockhart and General Elies m the Tirah and Mohmand expeditions 
m 1897-98 was slightly wounded was mentioned in despatches 
and promoted to the rank of full colonel He won the reputation 
of being one of the keenest sportsmen and the best riders that 
even Rajputana has produced When it was decided to send a 
force from India to China m 1900 to telieve the foreign embassies 
besieged m Peking Sir Pertab Singh at once offered the services 
of the Jodhpur Lancers and himself accompanied them His 
father rendered good services to the British (Government in the 
Mutiny and Pertab Smgh always cherished the memory of the 
protection given to Jodhpur by the East India Company in i8r8 
His services to the empire in India were universally recognized 
From Queen Victoria he received the honour of knighthood and 
the Bath and the Star of India from King Edward VII the dis 
tmction of aide de camp and the University of Cambridge gave 
him the degree of LLD From his own State of Jodhpur he 
obtained the title of Maharaja Dhiraj In 1901 he succeeded to 
the rulership of the state of Idar 


He relinquished his position as Maharaja of Idar in 1911 m 
favour of his adopted son Daolat Singh in order to resume the 
regency of Jodhpur which he had previously held on the death of 
his brother m 1895 but this time for his grand nephew Summair 
Singh then 13 years of age When the World War broke out Sir 
Pertab m the words of Lord Hardinge the Viceroy would no 
be denied his right to serve the King Emperor in spite of his 70 
years He came to France for service in the field with his young 
ward then only 16 and commanded the Jodhpur Lancers In the 
later stages of the war he served with them in Egypt and Pales 
tine Sir Summair Smgh cfled m 1918 two years after receiving 
ruling powers and Sir Pertab again became regent assisted by a 
council He died on Sept 4192 
PERTH, EARLS AND DUKES OF The Scottish title 
of earl of Perth was bestowed upon James 4th Lord Drummond 
(d 1611) m 160S His ancestor Sir John Drummond (d 1519) 
had been created Lord Drummond m 1488 
James 4th earl and ist duke of Perth (1648-1716) opposed 
Lauderdale and after his retirement in 1680 he was one of the 
committee of seven which managed Scottish affairs He was made 
justice general and extraordinary lord of session in 1682 and was 
lord chancellor of Scotland from 1684 to 1688 As a convert to 
Roman Catholicism after the death of Charles II he stood high in 
the favour of James II Perth who is credited with the mtroduc 
tion of the thumbscrew was very unpopular with the Scottish 
people and during the Revolution of 1688 he was imprisoned at 
Stirhng Released from captivity in 1693 he joined James II at 
St Germain and was made duke of Perth a titular dignity only 
after the exiled kings death m lyOi His son James (c 167 ^- 
1720) and his grandson James (1713-1746) fought for the 
Stuarts The titular dukedom became extinct in 1760 
The ist dukes brother John (c 1650-1715) earl of Melfort 
rose to favour under Charles II about the same time as his 
brother like him too he became Roman Catholic m 1686 In 
1684 he was made secretary of State for Scotland in 1686 he 
was created earl of Melfort by James II and during his reign 
he took a leading part in Scottish affairs He died m Parts on 
Jan 5 1715 In 1853 George (1807-1902) nominally 6th duke 
of Melfort obtained a reversal of the various attainders and his 
own recognition as earl of Perth and Melfort The succeeding 
earl (the 15th) was his kinsman William Huntly Drummond 
Viscount Strathallan (1871-1937) who was in turn succeeded by 
his half brother Sir Eric Drummond (qv) 

See Sir R Douglas The Peerage of Scotland and Histones of 
Noble British Families vol u ed H Drummond (1846) 

PERTH, the capital of Western Australia is situated m the 
southwest of the State (lat 31 57 S long 115 50 E ) on 

ground nsmg from the Swan nver (alt 200 ft ) about 12 miles 
from its mouth where lies its port Fremantle (v tnf) Established 
in 1829 and for a long time slow of growth Perth was constituted 
a city in 1856 and the metropolitan area now extends over 20 miles 
east and west along the northern side of the nver though the 
southern side also (South Perth and Victoria Park) is being in 
creasmgly occupied The climate is of Mediterranean type 
warm to hot and sunny with occasional hot winds from inland 
and winter rams (Av ann temps 73 i -55 3 F with occasional 
days over 100 F 2 783 hours sunshine av ann rainfall 34 3 
in falling during 120 days mainly May-Oct inclusive ) Fortu 
nate in its site and in its river which exhibiting throughout its 
lower course alternating features of both subsidence and recent 
elevation broadens m front of it into a large lake (Perth Water) 
Perth has during recent years been largely rebuilt and its en 
virons including the lower course of the Swan nver improved m 
keeping with the State s rapid growth During the last 10 to 15 
years nearly £5 000 000 have been devoted to this end and land 
values have approximately doubled Thus though many of the 
streets are still narrow the old and very plain city is disappearing 
and Perth counts amongst its attractions some of the finest ter 
races avenues and buildings in Australia (e g St George s Ter 
race and Forrest Place) A good supply of water is denved from 
the Darling Ranges from some 1 $ artesian b^vres (43^2 boo 
ft ) and this is now (3^29) bem§» augmented by the enlargtoent 
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of tht Mmdinn^ Wti to pemit ot a daih supph of o ooo ooo ’ 
gal on Tilt gab and tkc nc tram and lighting and public er\ices ^ 
gtntr H art upon up to date and eficient lines and the citv owns 
orit 00 ac of public I nd devoted partK to parks recreation 
t round etc and including the tine Iving s Park (i oiS ) over 
looking the ^wan ner \ e ot the cit> The pubhc buildings in 
rkde Go eminent House Houseb of Parliament two Ca hedral ’ 
be idt nu^^trous hue bu mess and educational buildings (such as * 
the Lni\er I v) The popuktion of Perth and suburbs (mclud * 
mg Frtrian le is c ob ooo 4741% of ^he ^otJ population of 
the State Be ide beinc*- the political and administrative centre 
Perth wFh Fremaptle is bv far the most important centre for 
trade con r erce baniving etc m the State the natural terminu 
and departure port lor the principal railway routes of a wide hm 
terland which stretches far inland to the eastern goldfields 

Fremantle is the leading seaport of Western Australia the fir t 
normal port of call tor liners from Europe and the terminus 
ot the transcontinental railway Its position relative to the 
States chief wheat and wrooi producing areas and to Indian 
Ocean South \trican and European trade routes lends added sig 
nificanct Two moles prolongm°^ the course of the Swan nver 
eawards provide a sate approach ^ ooo ft long and 4:)0 ft wide 
and lead m to a harbour having over 10 ooo ft quay space 36 ft 
depth (low water) accommodation for large modem vessels and 
excellent cargo facilities It is thus one of the most convement 
por s in Australia but its rapid growth has outdistanced improve 
ments and large cale de\elopments upstream and in Freshwater 
Bay are possible and ^re contemplated Fremantle is one of the 
oldest settlements m Australia (founded 1825) Its population 
(1933 25 2^3) IS rapidly growing and the town which is to attain 
the digmtv ot a city in June 19 9 is extending along both banks 
of the river Activity centres maml> on shipping and railway 
transportation but a varied industrial activity is also develop 
mg Fremantle with a total trade valued (192/-28) at £30 628 ooo 
conducts 65-/0^cf of the total trade of the State and is visited by 
shipping ot ^ ^00 000-3 500 ooo tonnage annually Its exports 
m 19 /- 8 including 55 341 ooo lb of wool were valued at 
£13 6 4 ooo 

PERTH, ci^v royal mumcipal and police burgh and county 
town of Perthshire Scotland 3 m N by W of Edinburgh by 
the LMS and 47^ m by the LNE railway via the Forth 
bridge and Kinross junction the two companies using one station 
Pop (i9o^} o4 S07 It IS situated on the right bank of the Tay 
between the meadows of the North Inch and those of the South 
Inch both laid out as public parks The river is crossed by St ; 
John 5 bridge of mne arches by Victoria bndge connecting South I 
street with Dundee road and farther south (at the end of Tay 
street) by a footway alongside the viaduct belonging to the rail 
way On the left bank of the nver he the suburb of Bridgend 
and Ehnnouil hill ( / 29 f t ) To the south are the wooded heights 
of Moncrieffe hill Magdalenes hill Kirkton hill and Craigie wood 
In the nver are Fnarton or Moncrieffe islands and the Stanners 

Notwithstanding the importance of Perth in former times 
almost the sole relic of the past is the church of St John the 
Baptist The original building is believed to have been erected in 
the time of Coiumba but the transept and nave of the existing 
structure date from the early part of the 13th century the choir 
from the isth It was previously divided into three churches but 
was in process of complete restoration in 19 7 In May 1559 
John Knox preached m St John s his famous sermon in denuncia 
tion of idolatry The Dominican Carthusian Franciscan and 
Carmelite monasteries the castle palace and fortress have all 
disappeared The tombstone of James I and his queen who were 
buried in the Charterhouse was afterwards removed to St John s 
East church During the period between the beginning of the 12th 
century and the assassination of James I m 1437 many of the 
Scottish parliaments were held m Perth The building in which 
they met stood off High street and was only cleared away in 1818 
its site being occupied by the Freemasons hall The house of 
Catherine Glover the Fair Maid of Perth still stands m Cur 
few Row James VI s hospital founded m 1569 which occupies 
the site of the •Carthusian mogastery hm been converted mto 
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workmen s dwellings replica of the old market cross (re 
moved m has been erected opposite the new City Hail 

(1911) \nong modern public builings the principal are St 
Ninians Episcopal cathedral (1890) the mumcipal buildings 
{ibbi) the Marshall Memorial hall housing the public hbrarv 
and the mu eum the Perthshire natural history mu eum the 
Sandeman pubhc hbrarv founded by a bequest of Professor 
bandeman of Owens co lege Manchester The general prison for 
bco^iand south ot South Inch was ongmall} erected in 1812 as 
a depot for French pn oners "North west of the cit} are the 
military barracks built m i 93-94 The Burgh Grammar school 
supposed to date from the i th century has been amalgamated 
with the Perth academy (ihoj) and Sharps institute (i860) 

The citv his long been tamous for its dyeing Perth is under 
the junsdiction of a town council with a lord provost and bailies 
History — During the time that it was occupied b> the Romans 
a period estimated at 320 years the city was called \ic ona its 
pre ent name probablv derives from the Celtic Abertha ( at the 
mouth of the Tay ) On the conversion of the onginal Pictish 
inhabitants and the dedication of the first church to St John the 
Baptist the town was designated St Johnstoun and it continued 
to be known indifferently by this name and that of Perth down to 
the 17th century Perth is stated to have been a burgh in 1106 
and was made a royal burgh by William the Lion m i 10 Dur 
mg the Scottish wars of Independence its fortifications were 
strengthened by Edward I (r 98) Robert Bruce several times 
ineffectually attempted to seize it but m 13 ii he succeeded in 
cahng the wails during a nwht attack This was the fourth and 
most brilliant of the seven sieges which the city has sustained 
Taken by Edward III in 1335 it was recaptured in 13^9 In 
1396 the combat between the Clan Chattan and the Clan Quhele 
described m Scott s Fair Maid of Perth took place on the North 
Inch m presence of Robert III and bis queen Annabelia Drum 
mond The Blackfnars monastery was the scene of the murder 
of James I by Waiter earl of Atholi in 14^7 In consequence 
Perth lost its status as capital m which it had succeeded to 
Scone and the Parhament Courts were transferred to Edinburgh 
in 1482 Gowrie palace was the scene of the mysterious Gowrie 
conspiracy against James VI m 1600 The town was taken by 
Montrose m 1644 by Cromwell m 1651 and was occupied by 
Viscount Dundee m 1689 In 1715 the Old Pretender was pro 
claimed king at the Mercat cross and the chevaher himself ap 
peared in the city m the following January only to leave it pre 
cipitateiy on the approach of the earl of Argyll 
PERTH AMBOY a city of Middlesex county New Jersey 
USA at the mouth of the Raritan nver on Raritan bay and 
Staten Island sound It is served by the Baltimore and Ohio the 
Central of New Jersey the Lehigh Valley and the Pennsylvania 
railways and by boats to New York and is connected with 
Tottenville at the southern end of Staten island by the Outer 
bndge Crossing a highway bridge built by the Port of New York 
j Authonty (opened 19 8) and with South Amboy across the 
I Raritan by the Victory bndge (opened 1926) a State memona! 
to the men of the World War Pop (1920) 41 707 (36% foreign 
bom white) m 1930 it was 4o 516 Perth Amboy has a good 
harbour with ship yards and dry docks and is a port of entry 
Its manufacturing industries are varied and important with an 
output m 1927 valued at $2045168 8 Chief among them are 
huge copper and silver refineries which produce 37000000 oz 
of silver annually and 28% of the worlds output of copper 
The assessed valuation of property for 1927 was $^7494300 
There are many old buildings of histone interest still standing 
m and near the city includmg the Government house built by 
the colonial proprietors m 1760 Franklin palace (x 764-74) the 
home of William Franklin a natural son of Benjamin Frankhn 
and the last royal governor of New Jersey the Barracks (1759) 
the Parker house (17 9) a Loyalist centre during the Revolu 
tion and Kearney cottage (1730) the home of Madam Scrib 
blerus Perth Amboy was founded in 1683 incorporated as 
a city in 171S At first it was called by the Indian name Amboy 
but the proprietors named it Perth after one of that number 
the Earl of Perth and later the two nances were combined I rom 
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1606 until the end of the proprietary government in i/O it was 
the capital of East Jeisey and under the royal government it 
alternated with Burlm ton as the seat of government 
PERTHES, JOHANN GEORG JUSTUS (1749-1816) 
German publisher was born at Rudolstadt on Sept ii 1749 
In I /8s he founded at Gotha the business which bears his name 
(Justus Perthes) In this he was joined m 1814 by his son 
Wilhelm On the death of Justus at Gotha on 

May a 1816 Wilhelm took entire control of the firm He laid 
the foundation of the geographical branch of the business by 
publishing the Hand atlas (iSi/- 3) of Adolf Stieler The busi 
ness passed to his son Bernard Wilhelm Perthes (iS 1-57) who 
was then associated with August Petermann and Bruno Ha sen 
stein (1839-190 ) and subsequently to his son Bernard (1S57- 
1919) In 186^ the firm first issued the Almamch de Gotha a 
statistical historical and genealogical annual (m French) of the 
various countries of the world and in 1866 the elaborate 
Geographtsches Jahrhuch was produced under the editorship of 
Ernst Behm (1830-84) on whose death it was continued under 
that of Prof Hermann Wagner A new edition of Stieler s atlas 
(ed H Haack) was published m 1925 

PERTHSHIRE, inland county Scotland bounded north by 
the shires of Inverness and Aberdeen east by Angus south 
east by the Firth of Tay and the counties of Fife and Rinross 
south by the shires of Clad mannan and Stirling- south west by 
the counties of Stirling and Dumbarton west by Aigyllshire and 
north west by Inverness shire It is the fourth largest county in 
Scotland having an area of i 595 80 ac (excludin water) By 
far the greater part is mountainous belonging to the highland area 
of Dairadian schists and metamorphosed rocks w th granite 
masses and numerous \olcamc dikes Including the hills on the 
confines of Inverness shire and \rgyllshire there are at least 50 
mountains exceeding 3 000 ft in height Of these the most fa 
miliar are Ben Lawers (3 984 ft ) near Loch Tay Ben More 
(3 843) east of Crianlarich Ben Lui (3 /oS) on the Argyllshire 
border Schiehalhon (3 547) south of Loch Rannoch Ben Van 
noch (3 I s) west of Loch Lyon and Ben Chonzie (3 048) near 
the head of Glen Almond Of the immense number of hills of 
lesser altitude there may be mentioned four made famous through 
the Lady of the Lake — Ben Ledi ( 875) and Uam Var (2 179) 
near Callander and Ben Venue (2 393) and Ben A an (i 750) 
guardians of the Trossachs The rocks of most of the remainder 
of the county are of Old Red Sandstone age this formation being 
cut ofi from the Dairadian schists by the great fault which crosses 
the county noith of Aberfoyle and Cnef The Ochils divide 
Perthshire from the shires of Clackmannan Kinross and Fife 

The chief river is the Tay which rises on the Argyllshire fron 
tier and discharges into the North sea off Buddon Ness after 
a course of 1x7 m being thus the longest liver m Scotland Its 
head waters are the Fillan and Dochart and among its afSuents 
are on the right the Bran Almond and Earn and on the left 
the Lyon Tummel rising in Argyllshire and receiving the Garry 
On its left and Isla The Earn flows out of Loch Earn and en 
ters the Firth of Tay 6i m below Perth The Forth the principal 
natural boundary of the shire on the south properly belongs to 
Stirlingshire m which it nses but its leading left hand ajSiuents 
are Perthshire rivers namely the Teith the Goodie issuing from 
the lake of Menteith and the Allan rising in the Ochils near 
Sherifimuir 

AH the lakes are narrow scarcely one exceeding a mile in width 
Loch Encht belonging partly to Imerness shire is 14^ m long 
Loch Tay (14^ m long) situated about the centre is the largest 
lake in the county In the south are the senes of lakes which 
the Lady of the Lake has rendered famous — Loch Vennachar 
(4I m long) Loch Achray (li m long) Loch Katrine (about 8 
pX\ lent) to the west of Aberfoyle is Loch Ard (3 m long) and 
Id the east Lake Menteith (xj m long) Nearly all the glefis 
l^ossess stihbng natural features among them from south to 
north being Glehs Attney Almond Dochart Ogle Lochay Lyon 
Ga^ry Shee Bruar and Tilt '^hile the Trossachs Killiecrankie 
Swam and Leny are the loveliest passes m the JBugblands The 
ifc# qoiwtry m represented mainly by Strathmore Strath 


Gartne> Strathallan noted for its annual gathering or game 
Strathearn Strath Bran Strath Tay and S rath Fillan but more 
particularly by the fertile alluvial belts of the Carse of Gowne 
a raised marine platform on the northern shore of the Firth ot 
Tay and the Carse of Stirling 

Agriculture and Industries —The arable land is chiefly m 
the drier regions of the east and south east the soil for the most 
part being fertile Light soils prevail in the lower undulating 
districts clay and alluvial land occur m the Carse of Gowne the 
Carse of Stirhng and the lower reach of Strathearn below and 
above Bridge of Earn The best heavy carse land is very rich 
and productive but requires to be thoroughly worked limed and 
manured being well adapted for wheat The number of hold 
mgs IS slightly in excess of 4 000 and of these over one third are 
under 50 ac each Perthshire with Argyllshire carries the heaviest 
flocks of sheep m Scotland Biackfaced is the principal breed in 
the Grampians but there is also a large number of Cheviots and 
South Downs In Breadalhane and Menteith there are remains of 
the ancient Caledonian forest but little of the county is under 
wood thouc^h considerable afforestation was carried out during the 
19th century by large landowners The lochs and ri\ers abound 
with salmon and trout while hardly any of the streams have suf 
fered pollution from industries or manufactures The deer forests 
of which the four largest cover some 90 000 ac are frequented by 
red deer and roe deer and on the extensive moors and m the wood 
are found grouse pheasants partridge capercailzie woodcock 
ptarmigan and hares 

The shire is famous for its dyeing and bleaching works which 
are situated m Perth and its vicinity but apart from these there 
are flax and jute mills at Rattray and Blairgowrie and cotton 
mills at Stanley Deanston and Crieff woollens linen jute and 
tartans are woven at Dunblane Alyth Coupar Angus Auchter 
arder and Crieff 

The L M S railway main line to Aberdeen enters the county 
near Dunblane and runs in a north easterly direction via Perth 
At Crieff junction it sends off a branch to Crieff and at Perth 
branches to Dundee and Lochearnhead The Stirling to Oban line 
of the same company crosses the shire from Dunblane to Tyn 
drum The mam line to Inverness rur s northwards from Perth 
and has a branch at Ballinluig to Aberfeldy Branches of the 
L N E railway reach Perth from Mawcarse m Kinross shire and 
Ladybank m Fifeshire and Aberfoyle from Buchlyvie part of the 
branch from Buchlyvie on the Forth and Clyde line runs to Aber 
foyle The West Highland branch skirts the west of the shire 

In 1931 the population was 120 772 48 8 persons spoke Gaelic 
and English while ii spoke Gaehc only Chief towns Perth 
(34807) Crieff (S "144) Blairgowrie and Rattray (4676) 
Dunblane (2 692) Auchterarder (2 254) Coupar Angus (i 883) 
Callander (i 572) Among lesser centres are Aberfeldy (i 505) 
favourite resort on the Tay well known for the falls of Moneys 
mentioned m Robert Burns s song The Birks of Aberfeldy 
Abemethy the seat of an early bishopric retammg one of the 
three ancient round towers in Scotland Alyth (i 662) Comne 
a holiday resort on the Earn and Pitlochry Of old the county was 
divided into hereditary jurisdictions which were abolished m 1 748 
The county forms a sheriffdom with a sheriff substitute at 
Perth For parliamentary purposes it is divided into an eastern 
and western division (the latter including Kinross) The shire is 
under school board jurisdiction and there are secondary schools 
at Perth and Crieff and Trinity college m Glen Almond is a well 
known public school on the English model 

History — ^In 83 Agncola explored the lands beyond the Forth 
and m the following year penetrated to the Grampians defeating 
the Caledonians under Galgacus with great slaughter The site 
of this battle IS disputed The Romans did not pursue their 
victory and the Piets were left undisturbed for a considerable 
period At this trnie according to Ptolemy the territory now 
known as Perthshire was occupied by three tribes — ^the Dam 
nonn the Vemcones and the Vacomagi The growing lawlessness 
of the southern Piets and their frequent raids in the more settled 
country ifi the south at last compelled the attention of the eifi 
peror Severus He apritedi in Britain m hGb t|iaug:k he led 



PERTINAX— PERU 62 5 


i froni? arm}' to the <^liores of the \Iora> iirth he v^as unable 
effectualiv to ubdue the tribesmen The road he constructed 
ran fro 1 Stiriinf? to Ardoch (shere there are notable remains j 
and therci !)> Stngcath near '\Iii hill where it branched north 
\ e U^jrds ^0 Dilginrob and Buchant\ and nor h eastwards to 
Perth and so to the Gnmoians 

l\!ien tht Roman nBaii> withdrew irom Britain the Picts 
e ibli lied Ih ir c pita! Urst at Abemeth> and th n at Forte\iot 
\berneth\ was the centre of he Celtic church after the con 
\er ion of the natives b} \m2an Palladius and other missionaries 
111 the th a id 6 h centuries On the burning of Forteviot b\ the 
\ors£rpen in the Sth ctnturv the seat of Pictish goiernment was 
remo\ ed to Scone In the htter half of the gth century Dunkeld 
— to ihich Kenneth Macalpine had brou ht some of the relics 
of Columba from Iona — became the scene of monastic actmty 
the ar hot succeeding to the position of the abbot ot Iona and 
exerci mg great mluence for nearly 100 years The Danes 
penodicall> harried the land but a cru hmg defeat at Luncarty 
m 961 put an end to then inroads m this quarter In 10^4 
Miebeth was deleated at Dunsinane by Siward earl of Northum 
berland who had invaded Scotland m the interest of his kins 
man Duncan s son who on the death of the usurper three >ears 
late a tended the throne as Malcolm III called Canmore 

'^ith Malcolms accession the Celtic rule of the monarchy 
of Scone came to n end Perth became the capital at the begin 
mng of the i th centur> from that time the history of the shire 
2S merged m that of the county town with the exception of such 
isolated incidents as the removal of the Coronation Stone from 
Scone to Westminster in i 96 the defeat of Robert Bruce at 
Methven m 1^06 the battle of Dupplin m 1^3 the victory of 
Dundee at Kiiliecrankie m 1689 and the indecisive contest at 
Shcnumuir m 1715 Among archaeological remains may be men 
tioned the hill fort on Dunsinane the ship barrow of the vikings 
at Rattray weems (or earth houses) in the parishes of Monzie 
Aiyth and Bendochy standing stones near Pitlochry and an 
extraordinary assemblage of sculptured stones at Meigle 
PERTINAX, PUBLIUS HELVIUS (ad i 6-193) Ro 
man emperor the son of a charcoal burner was bom at Alba 
Pompeia m Liguria From being a teacher of grammar he rose 
through many important offices both civil and military to the 
consulate which he held twice Chosen at an advanced age and 
against his will on Jan i 19^ to succeed Commodus he was him 
self assassinated m a mutiny of the soldiers on March 28 193 
PERTZ, GEORG HEINRICH (i/gS-iS?^) German his 
tonan was born at Hanover on March 28 1795 and studied at 
Gottingen Baron Stem engaged him in 1S20 to edit the Caro 
lingian chroniclers for the newly founded Historical Society of 
Germany After a prolonged tour through Germany and Italy 
m search of material Peitz was placed (1823) m charge of the 
publication of Monumenta Germamae Imtonca texts of all the 
more important historical writers on German affairs down to the 
year 1500 as well as of laws imperial and regal archives and 
other valuable documents such as letters falling within this 
penod In 1823 he had been made secretary of the archives and 
in 1827 principal keeper of the royal hbrary at Hanover from 
1S32 to 1837 he edited the Eannov&nsche Zettung and more 
than once sat as a representative m the Hanovenan second cham 
her In 1842 he was called as chief librarian to Berlin where he 
shortly afterwards was made a privy councillor and a member of 
the Academy of Sciences He resigned all his appointments in 
1874 and on Oct 7 1876 died at Munich 

The Monummta began to appear in 1S26 and at the date of his 
resignation 4 volumes folio {Senptores Leges had 

appeared This work for the first time made possible the existence of 
the modern school of scientific historians of mediaeval Germany In 
connection with the Monument'^ Pertr also began the publication 
of a selection of sources in octavo form the Senptores TefUfti getfUd^ 
ftt u$uM sckolufum among his other works are an edition of 
Leibnitei and a hfe of Stem (Leben 4 es Ffethmrfi mfn^ 

(6 vote 184^1855) also in an abridged form 4 us Sterns Uhm 
{2 vote 1856) 

PERU, a republic on the Pacific coast of South Am»ca It 
mtmM m a gAeral south-easterly limc^m fnom 3^ i# S th 


iS S with a sea coast of more than i 400 miles Its area is 
estimated at > 68g '^qm n approximate figure however since 

much di puled territory is occupied bv neighbouring States with 
boundane a yet undetermined 

Bo-undattes — Beginning at the Estero de hlachala on the 
Pacific (o 16 S j the boundary with Ecuador runs south to the 
Chira n\ er then east to the conf uence of the Canchis and Chm 
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chipe So much is agreed upon From the Chmthipe pending 
settlement of the dispute with Ecuador Peru still claims all the 
terntory east of the cordillera as far north as the boundary which 
has now been established between Peru and Colombia In a treaty 
of 1922 ratified by Colombia in 1925 and by Peru in 1927 those 
countries came to an agreement Their common boundary now 
runs from the confluence of the Cuembi with the Putumayo down 
the Putumayo to the mouth of the Yahuas thence by a straight 
line to the mouth of the Atacuari m the Amazon and from there 
down the mam channel of the Amazon to the Brazilian boundary 
By this treaty the Apapons Tabatmga hne defined by treaty in 
1851 as the boundary between Brazil and Peru is now part of 
Colombia s boundary with Brazil Furthermore Colombia is 
given a corridor to the Amazon (the area between the Yahuas 
Atacuari and the Apapons Tabatmga line) and has been guaran 
teed freedom of navigation m perpetuity on that river The 
Peruvian frontier from Tabatmga on the Amazon is fixed It 
ascends the Yavari to its source running south along the divide 
between tributaries of the Lcayaii and those of the Yuma to 9 
24 36 S where it crosses the Yurui thence to the Purus which 
It crosses at the mouth of the Santa Rosa running south then 
east to the source of the Acre and following it to the Yavetija 
Boundaries between Brazil Peru and Bolivia were defined in this 
region by the treaty of Sept 8 1909 From the junction of Acre 
and Yaverija the boundary runs south east to the junction of the 
Heath with the Madre de Dios It ascends the Heath in a 
southerly direction to its source continuing by an irregular line 
to the shore hne of Lake Titicaca crossing the lake in a south 
easterly direction to the Desaguadero From this point south to 
the Chilean frontier the boundary between Peru and Bolivia is 
undemarcated The de facto boundary with Chile is the Sama 
nver m the department of Tacna {See Tacna Auica ) 
Description —Peru is traversed throughout its length by the 
Cordillera de los Andes which runs roughly north north west and 
south south east dividmg the country longitudmally mto three 
sharply contrasted regions (1) coastal zone 50-100 m wade by 
over I 400 m long (2) mountainous areas {smrra) consisting of 
stupendoite chains commonly called cordillems high plateaut and 
deep narrow valleys (3) and beyond the nerra heavily forested 
slopes which lead to the vast low lying Amazonian plains {mon>- 
tom) The coastal zone of hdM and plains is crossed by about 50 
intermittent streams South of Punta Fannas it m a desad: &x 
cept for irrigated valleys Imperceptibly this zone marges with 
foothills ahd ^vm of the cordillera A traiisition zone 
w#yout dearly drfnrf boundaries is dalled Las Cabwas de los 
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laust or greaTr rt s t n t I yla td \akimc pxiks m ou hern 
Ftrii an not sor nak but m superimposed on the pa tan sur 
face tro ion oi these pe ik^ hi pU\id m iinpor int p rt m 
letellmk nmnUm bi ms many of whith are tht re ult of drop 
f iulting icionpmtmg the gtntral ekta ion The tordillen On 
tmal ha a centrd tore of g mitt and gncis flanked h\ shale i 
slates and schisi with infolded hmt stones and sandstones Iht 
surface of the plattati where not totcred by "volcanic txtrmivcs or j 
tllu mm IS stdimentarv hrgelv hmt tone and sand tone deposits 
dipping west The same formations m the Cordillera Occidental 
ha've been so dfiormcd and metimorphosed b> igneous in ru ions 
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i n U| m i I 0 ibc ou h \tn high cold and dr\ 
Ipon It rugt oi ow hu aHerna e with lilueial tracts salt 
w imps I r i\ 1 U liririst of which is Titicaca \ m 

ii ^uei tf 1 a ^ ^ I ike ii uata IS I 0 b\ 41 m "viith an 

i\ c net doth ei oj 1 Oiij\i urn ibou locoftl Well defined 

0 tho a * tbc I or kriiik e r is of dii 2n at tec omt depre ssion 
irt tout ltd 01 be wt t b thick h tins \ear the lake 
trop 0"^ birlte pan ti ai 1 po atocs an grown while the western 

1 irt of ht p iin I p <ir 1 covered wi h g is and occasional 
s rttrlts uf bu hv gr iwih luro is the onl> large town Seen 
from the wesftm slopi ti ih Cordiikra 0 c dental the even 

k\ hnc of tht !i\a pU c m is broken b\ a sene of volcanic 
peaks sorrt trodtd si me vnimctrita! Thev are isolated snow 
capped dorm mi or tx inc^ im yco to 0000 n m height (Coro 
puni 21 70^ ft j Farthqu ikes are trequent throughout this area 
The burdiring scarps of ihi dtiplmw converge on the north at 
the \udo de ilk inou 114 6 S ) In the valiev of the Huatanay 

1 1 000 ft high IS the am sent citv of Cuzco In this beautixul 
lu'ninant valiev enrio ed In mountains the Incas founded their 
grtat empire Between i and 14 S the heart of the sterra is 


andesite porphyrv and dionte as to be almost unrecognmble In a wilderness of gorgi s with chffed sides some over 6 000 ft deep 
places tbe> are centred bv volcanit lav is and ash and are much Into these it is usuiil> impossible to descend The valley of the 
dissected by entrenched streams The coast area consists of sedi Apunmat is spectacular its highly coloured walls with tufts of 
mentanes and late volcanic products most traces of sub strata cactus reaching from fever ridden floor to snowy peaks Between 
are obscured except in nver valleys The maturely dissected ^•O and i h the pum is called the Pampa of Junm It has 

coist range between 14 and rb S is composed of granitic rock _ — ir-rp* ^an> lakes the large t of which 

of uncertain age Other outcrop exist at frequent intervals * L j M is Lake Jumn (Chmchaicocha) 

along the coast As the zone has been recently uplifted the sea ‘ j 1 o by 7 m altitude 13 415 

cliffs are largely composed of stratified conglomerate sands and s Tmm it the Mantaro flows 

clays with broken shells and detrita! material from igneous rocks '-434S^^ soufh atross the plain — a deep 

iBterbedded with sand The eastern lowlands do not resemhk the --xn. ^ silent swift flowing stream The 

structure of adjacent mountains being unlike the western low <^hiet ictnities on this plain are 

l«ds in this respect Tht foot hills are composed of upturned raimng and pastoral the only 

beds of wdstone using above the level of the plain Surface crops potatoes and qmnoa 

conglctterales are somewhat dissected and covered by present North of the Pampa of Junm 

river grawls (see A\pm) is the Cordillera de Huayhuash 

Coait Zoner-The coast zone vanes in width and topography as the Nudo de Cerro de Pasco 

At th# north jt is a phm more than xoo m wide gently sloping * 04:,,, is now called a desolate mm 

towtrd the sea where it terminates m a bluff At the south it is *^*^^*^ ^mmm a 

a mote elevated pkm separated from the coast by a range of low s shriiie western chain is divided in two 


hills diiering in to^graphy mi chmate from the rest of the Cordillera Ncgra toward the west and Cordillera Blanca so called 
coMt E«e fog prewis much of the year causing intermittent , became of its snow caps The latter (8 43 and 9 5^ S ) is 
vfgeiilicm enot# at times for pasture Though exceicat crops about 70 m long its average height 15000 ft and its highest 
umh i» and gripes $m rtised m the deeply entmnehed pmk Huasetmn (2 tSo ft ) a laccohth of granodionte Inhab 
C^itW^alively Ifttk » exported m il«t m few |»rla 1 are few Indians living on slopes and vafley moraines m 
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'nill grojps of huts like animal burro^vs The Cordillera \e 

fc» 4^ S and lo ii S M about loo n Ion and about j 
14000 ft hi^b (ma\imum 16 coo ft) The bare oarl grey] 
rocks and e\eii k>Ime cortrast vvith ne sharp peaks 01 tbe | 
Corddkra Blan a It is an unbroken mail \^ithout practicabk 1 
passes Be ween tbe tmo ranges bes %e tertile \aliev of | 
iiuar z a\ erasing m m mid h one of tbe mos^ thickh t led 1 

p r 01 be sif^ra The mtr floms nor b throu<yb a sene of } 
ram each mitb its tomn— Recua> Huaraz \ ungay Caraz 
Hua-\b strung like beads upon a thread responding to the 
presence ot good soil ma er and lavourable climate Temperate 
zone ropb are raised m upper reache 01 the \alle'v and tropical ^ 
in the lower known as the Caliejon de Hua^ias At 6 40 S ^ 
the Huiraz now called Santa cuts the Cordillera Negra at nght I 
an^le and cro ses the desert to the Pacitic Two great n\ers I 
Maranon and Huailaga ri e on the northern slopes of the Cor 
diilera de Hua>huash The \ alley of the Maranon 500 m long 
1 4 0 “10 o S ) M.nd tor most of that distance more than a mile 

deep is east of the Cordillera Bianca and parallel to it In the 
ram> sea on the Maranon is impassable It cuts the Cordillera 
Oriental at the Pongo de Manseriche (4 5 S ) and hows toward 

the Atlantic The valley of the Huailaga farther east than the 
\Iaranon is more open and populated Huanuco in the upper 
\aile> communicates by a good road with Cerro de Pasco The 
Huailaga cu^s the eastern chain at the Pongo de Aguirre (6 
S ) ■\orth of 8 S the cordilleras gradually subside There are 
no more snow’> peaks The ;/alca 7 000 to 9 000 ft high is 
co\ered b> dense steppe vegetation with httle seasonal vanation 
and much dissected by youthful \ alleys some being canyons with 
-v ertical walls and narrow floors The ancient town of Cajamarca is 
the agricultural centre of the northern sierra 

Throughout the len th ot the Peruvian Andes there are 7 
practicable passes most of which are over 12000 ft high The 
highest m use between Antabamba and Cotahuasi is 1 7 400 ft 
the lowest in the far north at Huarmaca (Piura) 7085 ft 
high 

Montana — The hea\y precipitation on the eastern slopes of 
the eastern cordillera results in some of the profoundest erosion 
m progress to da> The soil on the valley bottoms is a nch 
alluvial fill adapted to tropical crops Sides of lower valleys 
as well as slopes of mountains and foot hills are covered with 
impenetrable forest shrouded m mist 

The steaming equatonai basin below is an endless blue green 
lowland with ranges of low hills and here and there a ghmpse 
of the windings of shining n\ers which disappear in the mists ^ 
of the horizon These plains at the foot of the Cordillera Onenta’* 
are less than i 000 ft above the sea usually much less Topo 
graphically Amazonia is monotonous but botamcally it is most 
diversified 

Climate — ^Though there are three major climatic controls in 
Peru latitude ocean and the Cordillera de los Andes the last is 
by far the most important Change of climate is sought not by 
travelling north and south but up and down from west to east 
A f ngid zone can be reached m a few hours of ascent from tropical 
lowlands Rainfall which is heavy on the east increases up to a 
certain height decreasing from east to west across the sierra 
The south east trades sweep across tbe warm lowlands of 
Amazoma filled with moisture Confronted by the Andes they 
are forced to rise are chilled and heavy rams result The annual 
rainfall on the lower eastern slopes of the Peruvian Andes is 
150 in or more Swollen streams give rise to the world s greatest 
river system The trades cross the mountains and in descending 
do not again reach sea level until 50 to 100 m off shore The 
Humboldt or Peruvian current a mass of cold water about 150 m 
wide sweeping up from the south along the coast brings cool 
moist south and southwest winds which meeting the warm 
air over the land cause fogs (garms) along the southern coast 
They are about 1 500 ft thick and extend about 5 to iS m m 
land North of 8 S there are none whatever but a summer ram 
fail of a few inches occurs every few years as in 19 5 There are 
no electrical sto«ms on the coast 

Climatic provinces are di5tm|uished chiefly by vacations in 
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r^miall From east to wet montana and ci]a de la Montana 
ha\e pre ipUation tbrou hout the year heaviest m summer 
Sierra ramtali cor fined to summer imimshes both m quantitv 
and in 1 ngth 0^ se« on toward the south The rainfall oi the 
higher western slop s re emble*^ that of the sierra the amount of 
precipitation dinnmsbm" with c.lt tude disappeanng entirely at 
ahitude which \ar\ wi h latitude and exposure fi) The immedi 



ate coast zone though desert has a cool damp climate with small 
annual and diurnal vanabihty Mean annual temperatures at the 
north avera e about 10 F warmer than those at the south (Paita 
7^ r Moilendo 65 F) The western slopes below 4 to 6 000 ft 
though a\era mg about tbe sane ha\e greater diurnal ranges of 
temperature This uniformity interrupted by no storms and no 
sudden changes of temperatuie is very monotonous especially 
since the skies as ■<^ar north as 8 S are covered with clouds 
during more than half tne >ear tbouo^h the total annual rainfall 
IS under 2 inches (2) The summer ram zone is an extremely 
complex province It includes besides the western slopes above 
tbe rainless zone already described the summit region above 
000 ft desolate hi^^h plateaux mtermont basins and deep 
canyons whose chmates range from equatorial to frigid Climates 
m Peru depend primarily on altitude deep valleys are tropical 
to semi tropical depending on depth valley trend slope and ex 
posure Mean annual puna temperature averages about 50 F with 
greater diurnal than annual range With an average relative 
humidity of 50^ the mean annual rainfall is 2 5 in at the south 
where it is confined to summer reaching 40 m in the north 
where precipitation occurs in spring summer and autumn over 
lapping the equatorial rainfall type Snowfall occurs south of 
about / S above i 000 to lo 000 feet Because of andity the 
snow line is very high Heat m deep sierra valleys is so great and 
rainfall so slight that often the narrow floors are semi desert 
while 4 000 to 6 000 ft above those same floors rainfall may ex 
ceed 80 inches Similarly high level basin stations have less ram 
fall than surrounding mountains and irngation is often necessary 

(3) Maximum rainfall is on the eastern slopes between 4 000 and 
8 000 ft elevation Rainfall may be different on opposite sides 
of a single valley so that the eastern walls may be grassy the 
western forest covered It probably averages 150 m or more 
except where the slopes are protected by foot hills The mean 
annual temperature is about 72 to 75 F with a negligible range 

(4) Constant evaporation takes place above the great Amazonian 
wilderness (the area of which equals half that of Europe) and this 

I moisture is again precipitated to be once more vaporized and con 
densed With two permanent lows one near the mouth of the 
Amazon into which both north east and south east trades flow 
and one near the boundary between Bohvia and Argentma ex 
cessively high relative humidity is maintained throughout the 
year It is so great that salt dissolves and matches will not igmte 
unless kept in air tight boxes Rainfall averages well over 100 in 
with winter mimmura The mean annual temperature probably 
averages 78 F with a range of 3 F 
Hydfogaraphy- — ^The Cordillera supplies three systems of 
drainage The first flows toward the Faafic the largest of these 
streams (Santa) is the only one to crosa the Cordillera Occidental 
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stands ol qu nmr (Poiykpi^ rmemo%a} grnrkd old evergreen 
trees to of high and qm$mr iBuddbia m£am\ on the 
valltj wills log! tiler with a khrons plant i to ib ft high 
(P&wrei$ia p^niea) which the prickH Ii i\es and thorns are 
the bant of hepberd If deep enough the \a!let floors have 
lerophytic vegetation like that of coast vallees fMannonj 
Tropical crop® are grown in lower \alleys sugar up to about 6 ooo 
feet 

The Camelidat are the most important animals of the stem^ 
tiams alpacas himatcos and vicunas Two rodents \3scacha and 
chlnchillt live among ^kt recks There are quantities of water and 
gmaekwis on the clear lakes and several species of fish The 
c«fSdi» (Smwmpkm irypkm) is seen m the londtest places 
The Iropka! rain forest of the imntam extends up the eastern 
llop^ to B om ft or more even crossing the divnde north ol S S 
It it t dense tnaSs of vegetation with occasional openings of soft, 
#icw^ ffft« wkeh increase in exl«t above wo feet Nowhere j$ : 
miwt more prod%al Cabinetwoods dyes aromatic planti and 
rubber vegetable ivory— the list of benaloeat i® 
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In u)iqut t i!\t only on the coast They 
wtrt tip in ip u d i iir Iht tir " i km se coolies were brought 
upf tr umtrd(^ toi iht tx n ion of umo m 1*149 Mo t of them 
Ain to hi Chirtiiiilnd aid tittr the guano boom subsided 
Itcii t cn ukura! I bourtrs or rtsm ind mall shopkeepers 
In Limi hfrt 2 do Jiiine t colony about 000 arrived m 
I to?- I < r i^n xpuhtion i rhitlv concentrated in Lima and 
C i yo Mvcril huidrti! aigibk colonists arrued m the eastern 
\ Ik m JO 6- m fscl} Pole Spanish is the ofeciai language 
ot Ptrj 

Fttblic Health' — Common dista»es are malaria tuberculosis 
ard bubomc pligue Pcrminent commissions for the study of 
milarn and uhtrculo is were appointed by the Government in 
19 6 l^ellow fever which u ed to sweep the coast has been 
taniptd out largely by the efforts of the International Health 
Board of the Rockeieller ioimdation The souice of verruca 
pi rmna (Carrion s disease ) peculiar to Peru on the upper western 
slopes of the cordillera has been traced Hospitals can accom 
modate only a fraction of the ill The Government is construct 
mg hospitals prisons markets and other public buddings A most 
comprehensive undertaking is that of city sanitation Thirty two 
cities are being supphed with water and sewage sy terns 
Mdumtmn — new education law was put into elect in 1921 
Primary instruction which is free and compulsory between the 
ages of 6 and 14 covers s years Vocational traming is given m 
both mmmm and special schools In 1926 6 267 pupils were 
enrolled lit 3330 public primary schools, with 5,487 teachers 
Secondary schools (cqkims metm^es) have an attendance of 
about 5 3$ Convent instruction is traditional for girls In spite 
of an excellent system there is still much ilhteracy 
There are four univeratics of which the krgest and most 
famous 1$ the Hniversidsd Mayor de San Marcos in Lima It was 
fomaded by a grant from Charles V m 15^1 and is the oldest 
TOVcrsily m the New World The Imiversity of Cuzco was 
loimdM m rs# Arequip m 1821 and Trujillo in 1S24 There 
ime about 2 000 university students S&e Lima 
A School of Civil mi Mining Enfinemag was established at 
Ijim m 1876 There are in addition mihtary naval agocultural 
and commercial schools md several agricultural expenmeatal 
itattons the Govereiwat mamtams acadeimes of ip^dicme 
miirfc aid the fii» arts » imltooal pweum irntmnal arcMvea 
eorolopml aal mapetic oteryatos ii»y lep!iwd sci 
^lifc boiw Hi# hhwv fmiaded in i$ai was^plaged 
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b tiiil a i L 1 hr ’War 0 tbe lauti \t er the \atiiw- Federico \ illarre I fis 0-19 l ^mathematics) and Oscar \firo 

on of Lmu b\ Chile kitardo I^ina a \ u od hi ii t to the rc Qucsid^ (phi^o oph\ ) 4 lete it t\pe ot arch tecture (neo 

to\ r} of the catttr d bouLs and manu enp b T 1 1 Geo rapmcal Permian) combines Inca and Spanish colonial characteristics 

"^0 itt> oi Li! a I ibSsj IS the chief centre ot cien me tadv There are e era! ^rti ts of mtcmationai reputation such as 
while the Hi oncal In tPete of Peru (1900) and the *\thenaejm j Carlos B^ca^or \mon<y compo rs J \alie Riestra (ib^S-ig 5) 

( 15/ / j arc al 0 imporian orgctnizations Li w ote ecerai operas ^ne mos famous of which Olianta was 

Science and Literature — Permian iitcratuie does not a’^te in pired b\ the Indian mu 1 oi the ^ trra 
date the bpani h conque t The Quechua drama OPan^a which Religion — The Roman Catholic Church is protected by the 

puruo ts to be pre Spam h was Goiemment There are ten dioce es Lini^ (an archbi hopricj 

reih\ wn tn about i 0 The \ 9 . 4 req ipa Puno Cuzco Ajacucho Huinuco Huaraz Trujillo 

earlie ^ iccoiiits oi Peru and its amarci and Cliachapocas Eacn dioce e has its seminary for 

inlnbitanK \ere thromclcs writ WMl the edu tion of the priesthood ^hat A^requipa bein^^ renowned 

ttii h\ e\ t witne scs Chief ^ ^ mfluei c in chur h iftair The church owns 3 mon 

imon tin 111 are th Co?n ntanos ^ | j|i|f tencs churche jind o^her buildings There is a Cathohe uni 

f n s t}\ Garcilaso dc la \ega I produced two saints St 

1 1 39-1616 ) who e mothci wa ^ j 1 Toribio archbishop from 1578 to 1606 and Santa Rosa patron of 

ot the Inca blood ro>al Cromca 1 f j Lima (i:,86-i6i6) Nine strictl> religious festivals are public 

dil Ptm b> F dc Cicza dc Leon Courtyard of the university at holidays There are Anglican Churches m Lima and other cities 
(1^5^) and Histuna cultural y cuzco an institution of learn * Political Divisions — Cnder the Spaniards the countrv was 
moral d( la^ hulm (1:390) by ing founded in 1593 divided into remmed departments by the republic 

Jost dc \iOsta Several chronicles including the Royal Commen (18 i) Departments are sub divided into provinces and prov 
taru^ have been tran lated into English bv Sir Clements R mces m to districts There are at present 20 departments (inciud 
Markham and published by the Hakluyt Society of London The ing Tacna Librej two littoral provinces and the const tutional 
bulk of I/th and i8th century hterature is history accounts of 1 province ot Callao The departments with their areas capitals 


exploration or raids of British pirates Many scientific investiga , and estimated populations are as follows — 


lions during the last half of the i8th century are embodied in l 
£! Vfercurw Penmno a periodical founded by Hipoiito Unanue 
in I/9I Dr Lnanue wrote a book on the climate of Lima 
founded the ifiiteatro 4mtomtco m 179 and the Colegio de 
Medicma de San Fernando m 1811 The most prolific writer of 
the colonial period was Pedro de Peralta Barnuevo (1660-1743) 
who was not only poet laureate of the viceroy but wrote more 
than 60 astronomical and mathematical works In the late iSth 
century there were manv scribblers of light humorous verse and 
pleasant romances devotional writings in both verse and prose 
md dramas lor instructional purposes Mariano Melgar (1791- 
1815) wrote plaintive love songs and patriotic odes After 
Peruvian independence (1821) both science and literature gained 
new life Mariano Eduardo Rivero with J J von Tschudi published 
Antiguedades Permms m 1851 one of the earliest scientific 
studies of pre hispamc culture in Peru Geografia del Peru by I 
Mateo Paz Soldan appeared m 1862 his Dwcionano estadtsHco 
y geografico del Peru in 187 The most important works dunng 
this period were those of the Italian s vant Antomo Raimondi 
(18 5-90) embodied m El Peru estudios miner old gtcos etc 
Lima (iS/4~i9o ) and of Manuel de Mendiburu (1805-1885) 
Dtcaonano histSnco bwgrafico del Peru (1S90) 

Political satire m verse and prose eulogies of liberty and odes 
to civilization characterized the literature of the revolution 
About 1830 this artificiality gave way to romanticism Febpe 
Pardo y Aliaga (1806-68) and Manuel Ascensio Segura (1805- 
71) who wrote comedies about the established order are the 
founders of the national theatre Among writers since their day 
three are pre eminent Ricardo Palma (1833-1919) recreated 
anecdotes of the colonial penod m six volumes of Tradiciones 
Permnm a treasure house of Peruvian history and culture 
Manuel Gonzales Prada (1848-1918) was a poet radical phi 
losopher and essayist Jose Santos Chocano (1875-1934) the 
poet belongs to a new literary school His inspiration was the 
geography history floia fauna legends and mythology of Peru 
Literature since the declaration of the republic has been studied 
by Jose de la Riva Aguero m Cardeter de la hteratura del Peru 
fndependwnte (1904) and by Ventura Garcia Calderon in his 
anthology Del RoMauttcumo cd Modenusmo (1910) Francisco 
Garcia Calderon is internationally known for essays on contem 
porary history philosophy and literature (Le Firou eoMemforam 
1907 and Dimocrattes htmes de I Amenqm 1912) There is 
(1928) a host of younger wnters m Peru some of whom hke Lms 
Alberto S 4 nchez (1901- ) have already attained fame 

Among contemporary men of kaming may be mentioned Juho C 
Tello and Luis E Vatorcel (archaeology) H H Drteaga and 
CJarlos Wiesse ijlnstory) Vic!o| M iMtatoua (junsprodtaace) 


Departments 

\rea 

square miles ^ 

Population 

estimated 

Capitals 

Anazonis 

13 947 

So 000 

Chachapo>as 

\ncaclis 

14 70:, 

480000 

Huarc-z 

\punmac 

8 1S9 

280 000 

Abancay 

Areqmpa 

195 

360 000 

^.reqmpa 

Macucho 

18 190 

3 0000 

^yacucho 

Cajamarcd 

12 541 

4:^0 000 

Cajamarca 

Callao (province) 

14 

7:, 000 

Callao 

Cuzco 

55 731 

700000 

Cuzco 

Huancavehca 

8 300 

230 000 

Huancavehca 

Huinuco 

154 

200000 

Huanuco 

Ica 

9 799 

120 000 

Ica 

Janin 

22 8 0 

450 000 

Cerro de Pasco 

Lambayeque 

4615 

140 OCX) 

Chicla> 0 

Libertad 

10 209 

380 000 

Trujillo 

Luna 

1505 

55000a : 

Lima 

Loreto 

1O3 8 

150 000 

Iquitos 

Madre de Dios 
Moquesjua 


5900 

IMaldonado 

(province) 

5 550 

40 000 

Moquegua 

Pmra 

IS 39 

300 000 

Piura 

Puno 

26 140 

700 000 

Puno 

San Martin 

17450 

65 000 

Moyobamba 

Tacna I xbre 

3 100 

60 000 


Tumbez (province) 

I 591 

12 000 

Tumbez 


Cities — ^There are but five cities with over 15 000 inhabitants 
Lima Callao Arequipa Cuzco and Cerro de Pasco On the coast 
the largest settlements are not ports but towns in the fertile val 
leys a few miles inland Ports usually consist of offices and ware 
houses near the landing stage on an open roadstead and a cluster 
of adobe houses Towns in the sierra coincide with agncuiturally 
productive areas interment basins (Cajamarca Cuzco) or rich 
valleys (Huaraz Huancavehca) except for mining communities 
In the montana there are river ports but only one town of impor 
tance (Iquitos) Towns are all built on the same plan — quad 
rangular plaza surrounded by pubht buildings The church is 
often a fine example of Spamsh colonial architecture The condi 
tion of the plaza is an index of the prospenty of the community 
Streets crossed by others at nght angles extend from it m parallel 
hnes The houses usually of adobe are built around courts and 
are one or two storeys high the second with a balcony encirchng 
the patio Windows overlooking the street are covered with iron 
grilles Flat roofs characteristic of the coast are replaced m the 
smira by high pitched tile roofs 

CoiEmtmicati0as--At the fall of the Inca dynasty there were 
two longitudinal highways from Cuzco to Qmto, each about 2 000 
m Irnig one m the derra one along the coast and many cross 
Coads But as th^e weife destroyed or allowed to fall into deeaj^ 
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bv tht Spaiiiardb Peru has btm foi h li 4C0 fjr i ci i 
without road The pro ra 11 l ) cop c loi v* ri t 

Congress in M rch ly 0 1 01 iir t ip pir rtc 1 ^ rtr> % be i 

the natural re ou cts ol adj ecu rt ons ar o u t rc\ 
are mutudll} depei d nt Tri pi n nc c n j ion o 

two ion tudinai trunk li e ort in the i r oir ^ c 
and a s rie or cru oads thus rc\erti ^ to ^ pi n o t 1 1 

More tb n ^P4oo o \as 0 d lor ro r coi r t r j n 

lid ±I 00 POO Q g ^ E\ r% citizen t ci\t rircc o 1 

direct ro d S£.r\ice In i } 6 there tu re 6 fco m u e d t ^ 

m under con traction The coa t road rem Z ru’^ nla to MA 
lendo IS rtual!> in u e throughout a di taiitt of i -,00 m inc^ac 
ing the em irons 01 Li la where more h n lOp 1 ot wfcif-j- 
asphal and CDrcrctepa\ingha alreaJ> be n 1 id The s m road 
1 much less imanced fini bed sector m lude tho e m the 
Huaraz \aiie> Huanuco to Huai ca>o and Pinp nd Cuzeo to 
De agu dero more than 400 m in ail Tniib\ tr e roads a < cndin 
the rocl> qiiebradas from the coa end cither at n ra town o 
cro s to rner ports oi the montam Ot the htte the most xm 
portint m ites the port ol Paita with \ mimaguas on tne Pluallaea 
which IS in constant comnunicatmn with Iquito ..nd tixe Athntu 
The hrst South American raiiwat bet\ ten Lima and Callao 
was opened m iS^ the first line ot penetration between Mol 
lendo and \ eqmpa m 1S69 The ne\t ie\ \eir were the golden 
a e of con traction The Mar 01 the Paciixe put an end to this ac 
titiU m iS 9 In 19 6 there were ^ ^ m ot railwac of various 
gauges So^ or which were under the man i ement ot the Peruvian 
Corporation Limited The two most impon nt \ stems ar h 
Central ( ^9 m ) and Southern (^09 n ) The Central w tv 
runs irom Callao to Oro} a thence sou h to Hu me v 0 and Huan 
cavelica Between Lima and Oro\a there ire 6 tunnels and 6 
bridges and the dnide is cros ed at 06:5 It is the highc t 
standard gauo-e railway in the world its con traction begun by 
Meig s was a famous engmctrin feat (S r Cefro de Pasco ) 
The Southern niiway luns from Mollendo to Lake Titicaca ^ 6 
m and connects with steame s 10 Bolivia The hi«-hebt point is 
Crucero A.lto (14 666 ft ) A branch from Juhica runs to Cuzco 
(210 m ) The Perutian Corpora ion operates several hnes from 
seaports to towns a few miles inland £P6^3 o^o were spent on 
construction m 19 6 as again t iP484 9oo in 19 ^ Power for 
electric traction and light for Lima is supplied by the Rimac 
The most important means of communication in the n oiitana is 
river transportation There are 3000 to 4000 m of navigable 
tributaries to the Amazon The chief port is Iquitos on the Mara 
non 65^ m from the Atlantic Two British lines of steamers 
the Booth and Red Cross lines pi} between Iquilos England and 
New \ork On the Huaihga is Tunmaguas about :jOO m up 
stream from Iqmtos connected with it by a regular line of 
steamers A railway from \ mmngmb to the Pacific coast is un 
der contract On Lake Titicaca steamers p!} regularly between 
Puno and the Bolivian port of Huaqui a distance of about 
miles This line is one of the highest m the world 
The Marconi Wireless Telegraph company admimsters (1928) 
the postal and telegraph services The telegraph dates from 1864 
and there are 10 557 m of lines but the cost of construction in 
the sferra is so great that the Government is substituting wireless 
telegraphy First established in 1908 there are now about 15 
stations A national telephone company operates the system of 
Lima and surrounding districts with about 8 000 telephones and 
about II 000 m of hnes There is an army air service and naval 
aviation service Two submarine cables connect with London and 
New York The Compania Peruana de Vapores is the only na 
tional steamship line operating on the coast The Peruvian mer 
chant marine consisted in 1925 of 3 000 tons There ire ten first 
class ports Talara Lobitos Paita Pacasmayo Pimentel Sala 
venry Callao Pisco Mollendo and Iquitos Most importing is 
done through Calko (gv) but the petroleum port of Talara 
nearly equals it in eisports Several forugn steamship hnes carry 
coastwise traffic There are (19 7) 21 hghthouses on the coast 
five of whidi have a visibihty of more than m 
<kimm«ce--"Burmg the colonial period foreign trade was con 
fifiwi to Sjmin, eiport was silver After md^ndence 
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i j ird "I ntt became the chiet source ot 
- L ro \ orth more than £7^ 000 000 
\\ r ot the F ci ic took the mtiate provinces 
I I d rar V a par h ed Lntil 1914 it re 
Erctrd’^ rdfor Peruvian products as a 
Vi Mr Hroj^h a period ot fresh prosperity 
V cr i 1 nv mems ^nd Peru s need for manufac 
t n ed tr de VI h the Lmted States Coun 
t wi h r rioanttd m 19 6 to over £Pi 000 
lo V — 
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Mhilc tht fit 1 loreign trade m igi^ was iPfioSS /7/ (im 
ports) ind -tPg iM (export 1 in 192/ it was £Pi8 73;3 4 i 
(xiporN) ana iP 8 (c ports) The chief exports ot 

Peru art petroleum cotton sugar copper mineral concentrates 
wool silver gold hide and skins Mild rubber until recent years 
a hrg Item ot export is now unimportant The chief articles of 
export in 19 6 wen as loilows Petroleum and derivatives 
I 19S 56 tons (£I 4 I I b) cotton 50 234 tons (£P4 59^ 
9o9) copper 44 tons t£P^ 4/ 986) sugar ^ 9 779 tons 

UI^6o 4 99^) Imports are mostlv machinery and manuf c 
tured goods from the lmted States and the United Kingdom 
in 19 6 tho e irom the Lmted States being nearly three times 
tho e from the United Kingdom its nearest competitor In 19 6 
the chief imports were cotton textiles 
manufactured metal articles wheat lum 
her agricultural and mining machinery and 
woollen textiles 

Agriculture — ^Under the Inca empire 
agriculture achieved a perfection never 
equalled since Duung this period the po 
tato was developed from the wild bitter 
tuber and other plants as well Total lands 
cultivated at present are estimated at 
about 4 000 000 acres The chief ve^^etable 
products are cotton and sugar Cotton is 
indigenous and has been cultivated since 
pre Columbian times Most of the crop is 
grown m northern irrigated coast valleys 
Peruvian cotton {Gossyptm Pentvnnim) 
full rough and semi rough giown in Peru 
only chiefly m Piura Egyptian {Gos 
^ ^ „ i^yptum herbucetm) the upland cotton 

Indian of south cen United States iuttafifl a variety of 

tRAL PERU ouARDiHG A (^(^^sypuim burbudense tangms a native 
FRAME OH WHICH BAUATA blend of rough and smooth which althou<rh 
(CHICKLE GUM) IS DRY of recent origin now constitutes four fifths 
of the entire crop Production is steadily 
increasing export having reached 8000 tons m 1900 and 50 234 
m 1926 Sugar cane has been cultivated m Peru since 1545 total 
production 37;? 9^3 tons m 19 6 The principal centres of produc 
tion are the valleys of Libertad and Lamhayeque About 50 000 
tons of sugar and 6 000 000 litres of pure alcohol are consumed 
annually in Peru V/hcat has been grown m the sterra since the 
conquest annual production averages 8o ooo tons about one half 
natioiml requirements Rice was introduced m the colonial period 
mid about 35 000 tons are produced annually Maize is the staple 
food everywhere There are many fruits but beyond local market 
demands their commercial production is hmited to grapes and 
southern coast valleys Wheat barley oats qmma* 
mfalfa mwe and potatoes are the principal smra products 
Potatoes and ^0 the onl^ aop$ above iS 000 feel' Cattle 
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t btcn r i ed e\er inte n h octuo on lhe\ crm 
nioilv mdi nd hard Shtep are ^ rtd ch ior her wool ard 
oat rt i 1 ed tu ^eir kins and la Sw ne 0 e d n or 1 1^ 
j nipor an in so le coa t \alk\ Hor e arc 1 : tJ on a n?ali 
td\ ai 0 mules for mauiitam tra\el The 1 j cg a 

icL animal the alpaca lor wool hide a d mea \ id 
\2c11na \ Oil hi hh prized and 1 s e\por probib ted The d a 
w he on!} bta ot burden before ht conqae t ard is II 
mri pc! ade on ditacmt trails Mo ^ of the worM upp^v 01 
iBiia wool come imp Peru Ihc e\port oi woo'* m 19 b \as 
4 It I terns \a%ed at iP ib 19 Moitiifa and ce a d la m n 
m rop mtiude su r tobacco wee potatoes cacao \amh 
coree bininis and ucca The export of Permian bar^ (C n 
thvm otic nulls} i no lon^-er important The Peru\ian suopl^ 1 
practicaih t\haus ed b\ destructive methods empkved m co iect 
the birk Oumme extracted irom it is now imported in manu 
ficturtd form Coca ( Er\throx\lon coca) is a product peculiar to 
he eastern slopes of Bohvia and Peru it is a medium o exchange 
m the urra the Indian s cure all B\ masticatm the leaves he is 
al le to periorm incredible tasks with little food Guano exer ed 
a profound influence on the economic and political Iiie of Peru 
durm<y the past centur> Though used by pre histone peoples it 
was not exploited until 1S41-/9 when it became the chief source 
of revenue The birds which deposit it are so numberless that thev 
cover the islands with a living carpet and fill the air with clouds 
hat obscure the sun \mong them are cormorants pelicans gan 
nets pen^^ums gulls and terns The actual deposits are now pro 
tected b> hw since mineral deposits over ^ 000 ft thick were 
largd> exhausted during the boom About nine tenths of the total 
output IS now us d for domestic agriculture In 19 6- 7 gS 196 
tons were extracted The prime requisite of a ncuiture on the 
Peruvian coast and m parts of the szerra is irrigation Pre Hispanic 
Indians built aqueducts some of which are still in use The Gov 
ernment ha returned to vigorous support of irrigation projects 
\bout 640000 ac an area which >ieids almost half the agricul 
tural produce of the countrv are at present irrigated The most 
important project under construction is that of diverting the 
Huaniabamba river to the Parapa of Oimos It includes driiimo' 
ib m of tunnels through the continental divide and constructing 
two h>dro electric dims 150 ft high 
Minting — Peru is the classic land of gold and silver Its yield 
ws been so great that it smacks of legend The conquerors 
enslaved the Indians and b> forced work in the mines filled the 
cofiers of the Spanish kings This was responsible for wholesale 
destruction of the Indian population Up to 1603 the Kings 
Fifth from the mines had amounted to £60 000 000 largely silver 
With the republic mining declined chiefly because guano could 
be easily exploited But after the establishment of the INational 
School of Mines fiS/6) the industry revived Large North 
American investments have resulted in an increase in export 
value from £P6ioooo (1896) to over fPizoooooo (19 6) 
Petroleum copper and silver constitute So% of mmeral output 
Gold Sliver copper mercury lead zme mckel iron manganese 
tungsten vanadium antimony bismuth molybdenum mica and 
coal are found in the sierra On or near the coast are coal salt 
sulphur borax nitrates and petroleum The total value of mineral 
production m 1926 was £P 24536 / as against £P4 49S753 
m 1913 most of which except coal for smelting was sent to the 
United Stales First m importance is petroleum The producing 
area lies between 3 40 S and 5 S near the coast and has been 
worked at intervals since 1880 There are now x 384 producing 
wells with an average annual output of i 500 000 tons most of 
which is exported (see Piura) Second m mmeral export value is 
copper In the Andes silver argentiferous lead and copper are 
the most numerous metalliferous deposits and are found and 
mined together though pnmitive silver mines are scattered 
throughout the sierra Total production was 668 734 kilos m 1926 
Copper has become more important than silver its production 
steadily increasing (13474 tons m 1902 to 46958 in 1927) (see 
Cerro PE Piisex)) Gold IS found throughout Peru m lodes and 
alluvial deposits^ Sandia and Carabaya (Puno) are the most m 
portanf centres of production an^i may have been the souice trom 


\rich the In is erivcd mo t oi their store Total production in 
9 6 V i 9 c 1 flu \ nadium mined m Jumn is 90^" of the 
world requirement ii g ton oi zme were produted in 19 6 

The or en tuJ irdustrv is rierelv subsidiary about i^o 000 ton 
anpualiv is t Ce RO o’" Pxsco) Mercurv is obt med in Huan 
c veiica (g ) There ire numerous unexpkited iron deposits 
bulphur s mined n Piu ^ and borax a Salmas ( \requipa j Sait 
ii b oi 1 oims 2 a s ate monopoly f 9 i i tons m 19 6) 
Maniufacttire — 1 1 sp e of n inv new enterpri the country 
a c. w^o e cm h rdiv a e le ad 0 bav e reached the industrial 
e oi de elo imtn Ti e largest plant are copper smelters oil 
reiinerit to on md su'^ar n li s Be ides otton seed crushing 
nils ard oil rcinene ir cotton textile nulls manufacture the 
che ler rades oi doth ( about 000 coo yd nnuailv ) The out 
put of wooflen goods is much It s Lidi een tanneries export about 
j 000 tons of hide Eidit shoe fictone minuiacture 00000 to 
! SO 000 pairs annuaiiv \DOut 0 000 ga! ot castor oil are pro 
duced annuallj and about ^>0 000 gal of oliv e oil In Huanuco 
j and Trujillo are cocaine factories Since 1909 tobacco has been 
a Government monopol (over 000000 lb of cigars and ciga 
' rettes produced annuall>) \ Swedi h company has a monopol> 
on the sale of matches There are chocolate factories and flour 
mill The rubber mdustr} dependent on the exploitation of wild 
rubber m the Montana is fast disappearing because of unsuper 
I vised and primitive methods About 000 doz straw hats ( Pan 
ama ) woven of palm leaves ( Carludottca pahmta) are exported 
annually It is an histone industry (See Lima Callao 
Areqlipa ) 

Government — The supreme law is the Constitution of Jan 
18 19 o Every male citizen over 21 or under if married who can 
read and write is entitled to vote There is no woman suflrage 
Laws protect and bind everyone equally Legislation is by a 
national Congress a senate of 3^ senators and a chamber of ito 
deputies both are elected for five years by direct popular vote 
and mav be re elected They must be native born Peruvians in 
full enjo>mient of cml nghts The government of departments 
provinces and distncts is by prefects sub prefects and governors 
the first two are appointed by the executive the governors by the 
prefects There are three regional legislatures m the north centre 
and south of the republic with deputies elected by the provinces 
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at the same time as national representatives These legislatures sit 
annually for a penod of 30 days 

The chief executive is the president of the republic He is 
elected by direct popular vote for a period of five years and 
may be re elected Ht must be 35 years of age a Peruvian by 
birth and ten years a resident of the republic He names a council 
of ministers whose number is designated by law If he dies or re 
signs Congress chooses a new president within 30 days the conn 
cil of mimsters govermng in the meantime There is also a council 
of State composed of seven members appointed by the cotmcil of 

ministers with approval of the senate It acts m an advisory 

* 
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capiat> The irnii nt re 1 1 1 trior and I fine / t ri 0 0 sro d to paper cuiienc} m circulation was 

Foreign \ftair Justi e Wo hip anc Eiuca^on Fu n e nu j\tr In I 9 the Mort i e Banl of Peru and its 

Commtrte War \a'v> i ubii Wor^ Itr 1 1 jt u hi \t 1 ar ^ Irtermtdi^^e Credit Bank were 

League of \dtion t b i TH ca j at oi he lormcr is ipioooooo of the 

The uidiciaij 1 toi po ed ot a up c court n Lir a p no a r jtl u o cn th b\ ^he parent organization They 

and nrs in tai e coi ir depart! unt ird p o\ u r ptc 11 to h ^hc u or mor age nd the extending of 
ti\th ]i*s tcb ct he pe ce Ju t te a d S c a ti ^ > c u a ere t 

of the Lprt^^itco r sekt^edb} Con re troi rai J Cnnenc ^ — Tt gola nd rd as establi hed in 1897 

mitred b> the e etutne Ju tites of the ptrioi tour ir ip ih r a d coop r t .. i ro s d idiar> coinage The monetary 

pomltd H the pre ideiit from a Ii t buomi ed h\ thi upren unit i le If u ^ ura ii Ira abbr £P) uniform m wei ht 
court nd iu iices or tirist m tante from on mao b\ the rt p c j md fintnt 1 rt Briti n pound steriing Half and fifth 

tnt siptnoi cour b The uprene comt has au hon \ o\er all puur i art 1 j m ntrl Thcie are old notes beginning with 

ohercou & \o n ember of the juditi r\ n ax hoi t political 0 ntc hh i ina on i t or ^ol (loo centa os) half sol 

but ]u tice ot the supicnie court max be mmibt r of te f co ct i r i s ^ cr id 111 ktl pieces of o {pese a) 10 and 5 

Army —-The strength of the regular arms is i 006 officer and t n id copper o n ec of one and two centaoos The chan«‘t 

(1 416 men that of the nation J police 4 0 ofnetr and 6 So men from b d jubic i inJ rd xxis enec ed xxithout any noticeable dis 
Ihere are no other armed forces It is estimated that abou one furb^ cc m comnit n 1 ^airs but this was m part due to the 
half of the stsength of the mtioi al police xxould be axaiiable m p tcaulioi ot nal irg ht British pound sterling le a! tender in 

emergency to sene as a body The regular arm> is or'^amztd into the icpabic and e abli hiro* the legal eqmxaient between gold 

four skeleton dixi ions ird a garri on for the montmia Each md ihcr at 20 std b to tne pound Intrinsically they are still 

dixibion has txvo remnients of infantry one regiment of cavalry ecjuixaient Since 1919 howexer no gold h s been available m 

one regiment of field aitillerx lor administration and mobihza piymtnl oi not arc! one i in circulation so the currency is at 

lion the repubiic is dnided into fixe areas Pour of these are pre ent deprcti ted 

divibioiul res:ions with headquarters m I lura Lima \requpa and Weights and Measures— The legal standard is the French 
Cu/co tile fifth 2S the region of the montam with headquarters at metric ystem It is m u e m the custom houses and in foreign 
Iquito Military afiairs are directed by a general taff Serxicc trade foul the old units are still commoniv used among the people 
IS compuKoiy but not umversiil} enforced for all males betxxeen These are he ounce, (i 014 0 avoirdupois) Spanish hbra (1 014 
19 and :)0 There is a military high school a staff school nd lb avoirdupois; Spanish qumlal (loi 43 lb avoirdupois) 
engineering agricultural and military aviation schools arroba ( 5 ^>6 lb axoirdupois) xvme airoba (670 imperial gal 

Navy — ^Thenavy practically annihilated m the war with Chile ion) /4 of an impenai gallon) ara {$ 91m) and the 

has cruisers (two light one auxihary) a destroyer six submarines square era ( sq vd ) 

and four gun boats on the Amazon In 19 o an American naval History — Rums of vast edifices at Tiahuanaco just south of 

mission began reorganization In 19 ^ there were 00 officers and Lake Titicaca at Cuzco and at OUantaitambo appear to have been 
000 men The “Navai academy is at La lunta (Callao) and a trecledbv sox ertigns v ith unlimited command of labour Of their 
school of h> dro aviation is at Las Palmas near Lima "Navai origin no hmg is known for they are entirely unlike the later Inca 
iviation has iir mail and passenger services between Iquitos and structures Settlement of the Cuzco valley by the Incas or people 
San Ramon It comprised o officers and 110 men (19 ;) There of the sun probablv took place m the 13th century They already 

IS a submanne base at San Lorenzo 1 hnd (Callao) po sessed a considenble civilization The Peruvian empire dated 

Fmance— The present budget system dates from 19 While from the xictones of Pachacutec Inca about a century before 
levenues in 1896 vtere only £Pi i 8714 they had risen to HuaynaCapac the Great Inca who died 6 one year before 
iPxo 19^54/ m 196 when expenditures were £Pio 18689 Puairo fir t appeared The consolidated empire extended from 
\lthough actual expenditures exceeded actual collections by the river Ancasmayo north of Quito to the Maule in Chile (See 
approximately 3% in 19 6 m both years revenues actually ex I^ca ) 

i ceded the original estimates Budgetary estimates of receipts ind In March i:, 6 a contract for the conquest of Peru was signed 
1 xpenditures for the year 1928 are £Pii 113 650 Internal taxes by Francisco Pizarro Diego de Almagro and Hernando de Luque 
me collected bv a Tax Collecting company which makes payments In 15 7 Pizarro landed at Tumbez The next year he went to 
to the Caja de Bepositos x Consignaciones so long as any bonds Spam and m 15^1 with his brothers returned to Tumbez The 
of the Peruvian National Loan (19 are outstanding Fiscal cm! war between Huascar and Atahuaipa sons of Huayna Capac 
igents ot the New York banking house which floated the loan are bad been fought out in the meanwhile and the victorious Ata 
represented on the board of directors hualpa was at Cajamarca whither Pizarro with 183 men made his 

The foreign debt began with a small loan of £i 200000 m way On Nov is 153 after a friendly welcome from the Inca 
London m 1822 Lavish expenditures in spite of ample (guano) Pizarro treacherously seized him In Feb 1533 Almagro arrived 
revenue had raised the total to £49 000 000 in iS/2 on which the with reinforcements In spite of fulfilling an agreement to provide 
annual interest amounted to about £2 500 00a a sum wholly be avast ransom m goM and silver the Inca Atahuaipa was murdered 
yond the resources of the treasury Then came the War of the on Aug 29 1533 m November Pizarro entered Cuzco He 
Paafie (1879-83) By 1889 the total foreign debt including allowed Manco the legitimate son of Huayna Capac to be sol 
arrears of interest was nearly £56000000 On Jan ii 189c emnly crowned Almagro then undertook an expedition to Chile 
a contract was made whereby the Peruvian Corporation Ltd was and Pizarro founded the City of Kings (Lima) on Jan 18 1535 
formed and the entire external indebtedness of the republic was A dispute arose between Francisco Juan and Gonzalo Pizarro and 
cwceEed m return for certain concessions Among these were ' Almagro as to the limits of their respective jurisdictions Al 
operation for 66 years of State railways free use of certain ports magro was defeated near Cuzco m 1538 and executed His adher 
llllit of navigation on Lake Titicaca exploitation of the remaining ents recognized his young hall caste son a gallant youth gen 
guano deposits up to 3 ocxi 000 tons and 33 annual payments of erally known as Ahn^ro the Lad as his successor Bitterly dis 
iSo^ooeach This contract m modified form is stiB in force ^contented they conspired at Lima and assassinated Francisco 
Gn Jui^ 10# 1927 the total national debt of Peru amounted to ' Pmrro on June 36 iS 4 t Meanwhile Vaca de Castro had been 
whtA £Pi6o30#864 was external* loans chiefly sent out as governor by Charles V On Sept i5 1543 he defeated 
m the Dmiled States and CFmted Kinidom Proofs of recent Almagro the Ltd and beheaded him at Cuzco 
Icwnt $m ai^Jted to railway constmctioa# imgatscm and sewage , Chwii Wa«^The ^New Laws code was enacted m x54a 
mi the rtf pf loans beani^ ho^te service charges ■ ^ wteeby grants of estates (0mmtmda$) on which the inhabitants 
Itj^ *933 tile A del Peru was etfabhsted m mm hotmd to pay tmbtfie ^ personal semm reverted to 

to fi^^s ii the t the Orown m the death of ih^ hotte Blaicn Hunez de Y# W 

bf t rosenre fhi { mM out » 154# » Peru to e^orce thf New 
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hm Tlitir promul dtion aroii ed a storm iion^ the con 
qutror Coi/iio Pizi 0 rebel ed ard cnterec Liiia on Ot S 
1:^44 Tie Jcero\ i d to Qiii c but tv as followed nd killed in 
Jan ^6 The \€V\ Lav were revoked Petro dc i Ga ca 
tirs m Id nt oi T eouri ot ju tice 01 Peru arrived in i 4 
and m ‘Iprii i deitatea nd e ecu ed Gonza^o Pizarro rear 
Cii/fo La G Cl maac a redis+nbut on of intomt 7 das to 4,lic 
local ioiQU lois wheh tau ed gre^ discon ent ana lef "^eru 
berore b tiitrre v as made public in Jan Don \ndres 

Hur aro dt "llendoza narquis of Canete entered Lima as vi ero> 
on JuK 61^ md luled with an iron hand lor si\ >ear \Ii 
h ad r m f 1 1 ti uistuibances were sent to ::)pam Magi tiates 
were ordered to execute ail turbulent indnidu Is Lnemplojed 
lieisons were ent on distant expedition The vicero> came to 
an agreement with "^ivri Tupac son and uccessor of the Inca 
Manco ard granlta him a pension Schools and towns were 
founded wheat vines olives and European domestic ammais 
introduced From this tune there was a succession of \icero>s 
until ib 4 The splendour of their entourage was unexcelled 
Meanwhile in the sitrra Indians were being exterminated m an 
extravaganza of destruction 

Viceroyaity — Don Francisco de Toledo (vicerov 1^69-81) 
fearmo^ that the little court of the Inca Tupac \maru might prove 
rebellious beheaded the last of the Incas at Cuzco m the year 
Toledo s Lfbro de Tasas fixed taxes on the Indians exempt 
ing ail under iS and over :>o In addition to the tribute there was 
the mtta or forced labour in mines and farm he enacted that 
one eventh of the male village population was subject to paid 
conscription for this service but they were not to be taken be>ond 
a specified distance from their homes This s>stem has become so 
ingrained that even now though the Indian 1 theoretically free 
he IS incapable of grasping the fact and continues to regard the 
patron as lord of the land The Spanish authorities although 
desiring to protect the people were unable to restrain distant 
officials and the country was depopulated by the illegal methods 
of enforcing the mtta Moreover the colonies suffered from strict 
trade monopolv of Spam and from arbitrary proceedm s of the 
Inquisition Between 1581 and 17/6 59 heretics were burned at ^ 
Lima and there were 9 autos da fe A descendant of the Incas 
who assumed the name Tupac Amaru rose in rebellion m lySo 
The insurrection lasted until July 1783 wholesale slaughter 
followed his defeat 

"Peru Independent — Meanwhile the Creoles (American born 
Spaniards) had long been shut out from all important official 
positions Peru was still the centre of Spanish power in South 
America though New Granada (Colombia) m 1740 and Rio de la 
Plata (Argentina) in 1776 had been created independent vice 
royalties As military strength was concentrated at Lima the 
more distant provinces Chile and Buenos Aires were first to 
declare themselves independent m 1816 and 1817 But destruc 
tion of the viceroy s power at Lima was essential to their con 
tmued independent existence A fleet fitted out at Valparaiso 
officered by Enghsh convoyed the Argentine and Chilean array 
under command of the Argentine general San Martin to the 
coast of Peru in Sept 1820 San Martin was enthusiastically 
received and after the viceroy had withdrawn the independence 
of Peru was proclaimed at Lima (July 8 1821) On Sept 20 
1822 San Martin resigned his protectorate and on that day the 
first Congress of Peru became the sovereign power It elected Don 
Jose de ia Riva Aguero first president in Feb 1823 He was 
energetic but unsuccessful the aid of the Colombians under 
Simon Bolivar was sought and Aguero deposed 

Bolwar arrived at Lima in Sept 1823 and organized an army to 
attack the Spanish viceroy and his forces m the interior On 
Aug 6 1824 the cavalry battle of Jumn was fought near Chm 
chaicocha It was decided by a gallant Peruvian charge under 
Capt Suirez Soon afterwards BoHvar left the army and the 
final battle of Ayacucho (Dec 9 1824) was won by his aide 
Gen Sucre Spanish power m Pern was at an end Cm Bolivar 
then ruled Peru with dictatorial powers Upper Peru was given 
the name of Bohvia and declared aJa indepaicfait republic m 
1825 Pern ra Sept 1:826 


Early Presidents — ^Gen Jose de La Mar who commanded the 
Peruv ins at icucho was elec ed president in A.ug ib / but 
was QtDo ed and Gen *\gus m Gamarra chief of stall in the 
paint t ^rri} at ^v cu ho v a elected third president in Aug 
^ 9 From 10 9 to 15*^4 Peru painfully experimented with 
mdepend nee Tht officers who loug^t at Avacucho were ah 
power ul ana titiea political differences hv the sword Three men 
durin" that period ar onspituous Generals %gustin Gamarra 
Feupe Mnti balav err> and \ndxt ‘^anta Cruz Gamarra never 
ac omnruated him el to con ti utional usage but attached to 
him th rianv lo>aI and devoted friends Born at Lima of pure 
Basqu de c^^nt Salave rv jo ntd the patriot arm> before he was 
I nd displa>td aidacious v lour m man> a hard fought battle 
Feelin^^ the of civil disser ion he wrote poems which became 
\er> popular “^ndreb Santa Cruz was an Indian his mother a 
laev o hi h rank nd he was verv proud of his descent Lnsuc 
ces Tul as a general m the field he nevertheless possessed remark 
able admim trative abilitv and for nearly three >ta s (xi>:,6-39> 
realized hi dream ot a Peru Bolivian confederation But the 
strong handed mterv ention 01 Chile on the ground of assistance 
rendered to rebel ended m the defeat and overthrow of Santa 
Cruz \fter this except for administrations of Gen Ramon 
Castilla (1845-51 and 1 85^-6 ) revolution succeeded revolution 
tor the spoils ot office In 1849 regular payment of interest on the 
pubhc debt was begun steam lines established along the Pacific 
coast and a railway built from Lima to Callao Income from guano 
and nitrate was amounting to several million pounds a year 
In 186S Col Jose Balta became president With the vast sums 
of mone> at his disposal be began the construction of public 
works principally railways on a gigantic scale — ^an orgy of 
expenditure He was succeeded in 187 by Don Manuel Pardo 
an honest and enhghtened statesman who tried to compensate 
for the reckless policy of his predecessor He promoted education 
encouraged hterature and regulated Chinese immigration to the 
coast vaUeys which from i860 to 18/ had amounted to more 
than 50 000 But m general conditions went from bad to worse 
In 18/6 Gen Mariano Ignacio Prado was elected president 
War of the Pacific — Peru and Bohvna alarmed at continued 
Chilean encroachments m the desert of Atacama signed on Feb 
6 1870 a treaty of defensive alliance On Feb 14 18/9 Chile 
m the course of a dispute over Bolivia s right under treaty to levy 
an export tax on nitrates occupied the Bolivian port of Antofa 
gasta and on April 5 declared war on Peru (see Chile Peruvian 
War) President Prado having left the country to obtain aid 
Nicolas de Pierola assumed a dictatorship and was elected pres 
ident m Dec 1879 United States made several efforts to 
mediate first in Oct 1880 without success Chile refused to 
deal with President Pierola A provisional government under 
Francisco Garcia Calderon was set up with Chiles approval m 
r88i but when that too failed to meet their demands they 
removed him to Chile Lima was occupied by Chilean troops and 
a reign of terror followed The university was looted and the 
national hbrary destroyed Occupation continued for over two 
years With Chilean support Gen Iglesias was elected president 
m 1883 and on Oct 20 1883 a treaty of peace was signed at 
Ancon Though the invading army left shortly after Chile main 
tamed a strong force m Lima until July 1884 when the treaty 
was ratified The chief conditions imposed by Chile were Ces 
Sion in perpetuity and unconditionally of Peru s nitrate province 
of Tarapaca possession for a period of ten years of the provinces 
of Tacna and Arica at the expiration of which time a plebiscite 
should decide whether the territory was to remain under the 
domimon of Chile or continue to form part of Peruvian terntory 
There was violent dissatisfaction in Peru with the terms of the 
treaty and President Iglesias was fotced to abdicate m 1885 
Gen Cacates succeeded him The country was m a doipetate 
plight politically and financially Not only had many of the ^bl^st 
leaders been Sailed but there was no money for war d^bts 
Morales Bermuda elected president m 1890 died m 1894 
before the eiispifation of bis term of office Disputes as to his sue 
ce®or Oulmmated m a ye^s fighting in 1895 Nicolls Pi^oJa 
became pre»dent Hi mtalid several unpopufer tefotms fead in 
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Sept ib09 abdicilt J m a < iir ot Cd« t o ic R m 11 p i 
pies choice The thiet prol w 1 1 h ci Fa a \rLi 

Though I >ear had pa tci it Cki n ill cur Ltd r [u 
session Foi!o\%m the trrr 0! Dr To e Pi dr (34—11 Lon 
\ugusto h Leeui \as ed pr siaen (9^-1 at"" 
relorm were loehec u I ^eiaase oi ihor 01 ^lhu Dr ia lo 
entered ldor a second t in Jui> 91 Trc \ 0 d 
rt tea a Ounard tor sugar co ton ard c ^ ler ana f e \ n 1 
du ir\ had he re es boom \ gi 6 - ) m k hi % o 
country (Diploni tic rtlations % ith Gtrr art h d be n \t u 
m 19 ) \a lonal mine s howe er d u no un pruh 

h\ the boom Le uia a am btcan t prt idtnt on |al 19 9 On 
Jui> 10 a Constituent A sembl> w s au horizeO to ai cr he Con 
stitution 0! iboo Ttie nt \ one pionmkated on Jan 1 lo 0 it 
tected alnost e\ery pli se 01 ao\tnim n Iron th i tirre o 
19 9 — lor President Leguia was retketed ir 9 a fo a tern ot 
ti\e }ears — here was stead> pre re s E ptLu*^> no ab e ^ a h 
peacetui settlement ir ig 9 ot the long standing Tacna A.n 1 gi 
pute (See Tac\ \ Aric\ ) In 19 9 Leguia was mam reelected to 
ser\e until 19^5 but a revolution m ic^o for id him to abandon 
office and filled the vacancy with Col Luis M Smehez Cerro as 
Provisional President Cerro in turn was faced b such violent 
resistance that he too was eon pelted to resim Mareti r 19^1 
But the elections of December m that >tar brou ht him once 
more to pov^er where he ruthless!} dealt vith all who opposed 
him To add to the confusion his highly nationalistic government 
became involv d in a serious controver y v ith Colombia over 
possession of the latter s Leticia Corndor A senes of military 
clashes in 1933 threatened to develop into open war Following 
the assn snation of Cerro however and the appointment of the 
moderate Gen Oscar Benavides to complete his term an accom 
modation was reached (p rtly throu h intercession of the Lea ue i 
of Nations and the L nited Slates I and finalh on Alav 4 94 

a treaty known as the Leticia Protocol was signed reestablish n 
peace and amitv between the two cojntnes Lnder the adm ms 
tration of Benavides moreover m 1934 and 190b economic re 
covery went forward at a rapid pace 
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CM T Bi) 

PERUj a city of La Salle county Ilimois USA on the north 
bank of the Ilimois river immediately west of La Salle and 100 m 
SW of Chicago It IS on Federal highway $i and is served by 
the Burlington Route the Illinois Traction (electric) and the 
Rock Island railways Pop S 869 m 19 o (20% foreign born 
white) in 1930 9 I I by the Federal census There are coal 
rames within the city limits and the manufaciunng mdustnes in 
elude the largest alarm dock factory m the world and large zme 
works The city was founded in 1830 and incorporated m 1S45 

PERU, a city of Indiana USA /$ m N of Indianapohs 
on the Wabash river county seat of Miami county It is on 
Federal highways 4 and 31 and is served by the Chesapeake and 
Ohio the Mickel Plate the Wabash and other railways Pop 
(1920) 12410 (93% native white) in 3:930 r2 73ohy Federal 
ihwiha Peru is head<|mrters of three large circiise« and during 
1$ the home ui more wild animals than mf otter dty 


1 itv ra Pi. u\i la til bout ib 4 and was incorporated 
a 1 1 

PERUGIA nt / / 1 1 a 1 v and archiepiscopai see of 

I h be idj tii o t^e pro\m e oi Perugia in Lmbna situated 
4^4 i ^ovc bt t tl Pop 30/4^ (town) /9 2/0 

{ c ej The tow"** i rneiy ituated upon a group of hills 

It uv ^ ^ j\t t^e V L> ot the Tiber Its outline is very 

r un f ic re 0 ht mwn at the junction ot several 
rut p rl 0 t\ nd fu a ton iderabie d s ance along their 
^ bci m d rt 1 ont ano her by deep valleys This 

la nt c\ t"" c t A ti e mediae ai walls within them are 
CO dc it I i ot the loity terra e wails ot the Etruscan 
jtnod Tpl so d td Arco di Augu to is a town gate with a 
Dtcora td iftr rut l e ot the Etruscan period bearing the 
i ei in crip 10 i 1 i^us a Pcnmi above this again is a Renais 
nee 1 Five other y ts ot the Etruscan period can still be 
traced 

The u iG I wi tree td Pope Paul III m 1 540-46 after 
tht plan 01 \n onio d ban^^allo the younger and demolished 
m I 60 On one if e oi the Piazza del Duomo stands the cathedral 
01 San Lortn 0 a Gothic tructure oi the 14th and 15th centuries 
m tnc phn ot a L m cros on the other the Palazzo Comunale 
with two 6ne Go hic ta^ des (i 97 completed in 14 9"-43) with 
tht ii ur s ot the P rUfeiaii gritnn and the Guelph lion above the 
out ide stair and in tht cen re the marble fountain constructed 
in I /-’'O b> Arnoi 0 di Cambio and adorned with statues and 
statuettes b> Nictolo and Giovanni Pisano In the Palazzo 
Comunale 1 the Pinacottc i \ mnucci with an important collec 
tion ot Lmbrian pitlur s of ceramics and il ummated mss On 
the decoration of the Sala del Cambio close by Perugmo put 
ioith the full iorce ol his genius San Domenico a Gothic edifice 
onemail} dtsiencd bv Giovanni Pisano but rebuilt m 1614 con 
tarn the monument of Pope Benedict XI and m its east front 
a large Gothic vtmdow with 15th century stained glass San 
Pietro de Cassmen i (outside the Porta Romana) is a basilica 
with nive and aisltb founded at the end ot the loth century re 
markable for its conspicuous campanile its ancient granite and 
mirbie columns its walnut stall work of 1535 by Stefano de 
Zambcih da Bcrgimo and its numerous pictures (by Perugmo 
etc ) The oratory 01 S Bernardino has an early Renaissance 
poivchrome fagade richly sculptured of 14:57-61 by Agostmo 
d An omo di Duccio ot Florence S Severe contains Raphaels 
first mdependent f esco (15OS} The circular church of S Angelo 
with antique columns m the interior probably dates from the 5th 
cen ury Ihe university dates from 1307 and has faculties of law 
science and medicine it had 346 students in 1925-26 It con 
tarns an imporiint museum of Etruscan and Roman antiquities 
Three miles to the S S E lay the Etruscan necropolis The large 
tomb of the \ olumm ( nd century b c ) hewn m the rock with 
Its carved cmerarv urns is interesting (See E Gaili II Museo 
Pufierano del Pala one all Ipogeo det Volunm 19 i ) 

The ancient Ptrusia first appears in history as one of the 
12 confederate cities of Etruria It took an important part ra 
the rebellion of 293 b c and was reduced with Vulsimi and Arre 
tram to seek for peace m 294 In 216 and'^05 it assisted Rome ra 
the Hanmbalic war in 41-40 b c L Antomus took refuge there 
and it was reduced by Octavian after a long siege A number of 
lead bullets used by slingers have been found m and around the 
city The city was burnt we are told with the exception of the 
temples of Vulcan and Juno— the massive Etruscan terrace walls 
naturally can hardly have suffered at all It must have been re 
built almost at once but is hardly mentioned except by the 
geographers until the middle of the 6th century 
In the 9th century Perugia passed under the popes but for 
many centunes the city continued to maintain an independent 
life warring against many of the neighbounng lands and cities It 
remained true for the most part to the Guelphs On various occa 
sions the popes found asylum withm its walls and it was the 
meeting place of the conclaves which elected Honorius II (1124) 
Honorius IV (tzBs) Celestine V (1294) and Clement V 
{X305) but when papal legates sought to coerce it by foreign 
^kters or to exact contributions Ihey met with Adgorouscesist 
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ante In tie tii centun ^o\ct mas hst toncen r ted m 
the F .^Iioni tan ih Gian Piolo Bagi oni luied to Rome m 
I 0 aiiu bchtidtJ b> Lto \ ard m i Rodolfo %\bo h d 
sain a p pii leg tc dtieitid b> Pier Lum F me t ana the 
cit\ cipliir d and plundered bv oidier\ was dcprned oi its ! 
pn\iltg£ The cit del was be un six \ears la er ad coerrend m 
Peru 1 orun udaci n In i Perugia was occupied Dv the 
French m iS iS 5 ana i ^4 it was \i 1 d bv ear hqu kt m 
iS*.9 t was ized b\ the Au tri n and at er a lutiie 
msurre ion m 18 9 it w s hnally united along wi^h the rest ot 
Imbn to Piedmont m 1S60 

See C Conehtabile / Monumenti dt Pemw eiru^ca e tomana 
^Ptru II I "\f S monds and L Djff Gordon Peru ta ( Med 
{\ai Towns les ) (1898) R K Galleneja Stuart Ptru ?a (Bergamo 
190 ) \\ Hewiood Eist of Per tig a (1910) (T 4 ) 

PERUGINO PIETRO {c 1450-ic 4) whose famil> name 
was \ WMCCi Itaiiin painter was born at Citta della Pieve m 
Lmbna ard belongs to the Umbrnn school of painting The 
name of Ptrugino came to him from Perugia the chief city of 
the neighbourhood Pietro was one of several children born to 
Cribto^oro \ innucti a member ot 1 respectable family settled 
at Citta della Pic\e Before he had completed his ninth wear 
the bo> was articled to a master a painter at Peruma Who 
thi mav have been is ver} uncertain the painter is spoken of as 
mediocre but s}mpathetic for the great things m his art Fiorenzo 
di Lorenzo may po ibly have been the man Pietro pamted a 
little at A^rezzo where he may have worked under Piero della 
Francesca thence he went to the headquarters of art Florence 
It appears to be suincientiy established that he studied m the 
atelier of Andrea del Verrocchio where Leonardo da Vmci was 
li 0 a pupil The date of this first Tlorentme sojourn is not 
settled In 14 he was back at Perugia and employed on work 
m the town hall which is no longer extant One of his earlier 
works now m exis cnce is the fresco dated 14^8 m the church 
ot Castei Cerqueto near Perugia Though much ruined it dis 
pla}S a beautifull> modelled figure of St Sebastian Another early 
work IS the small panel with the Annunciation of Conte Ranien 
m Perugia where the influence of Fiorenzo di Lorenzo is apparent 
Soon atterwards Perugmo proceeded to Rome His fresco of the 
\ irgm m the apse of St Peter s was destroyed at the rebuild 
ing of the church From 1480-S he worked m the Sixtine chapel 
The painting of that part of the chapel which is now immortalized 
by Michelangelo s Last Judgment was assigned to him by the 
pope he covered it with frescoes of the Assumption the 
Nativity and Moses m the Bulrushes These works were 
ruthlessly destro>ed to make space for his successors more 
colossal genius but other works by Perugmo still remain in the 
Sixtme chapel the Baptism of Christ and Christ giving the 
Re>s to Peter Pmturicchio accompanied Perugmo to Rome 
and executed the greater part of the Baptism of Chnst Christ 
giving the Reys to Peter is the hrst great work of the master 
that has survived and it shows him as a mature artist who had 
assimilated the Florentine traditions while keeping the char 
acter of the native Umbrian school 

Perugmo must have left Rome after the completion of the Six 
tine paintings He visited Perugia and in i486 was m Florence 
Here he figures by no means advantageously in a criminal court 
In July 1487 he and another Perugian painter named Aulista di 
Angelo were convicted on their own confession of having m 
December waylaid with staves someone (the name does not 
appear) m the street near S Pietro Maggiore Perugmo was 
fined ten gold florins 

Between i486 and 1499 Perugmo resided chiefly in Florence 
making one journey to Rome and several to Perugia In 1490 
he completed the altarpiece for Cardinal Gmiiano della Rovere 
now in the Villa Aibam This is one of his most charming 
creations Other notable works of this period are the half figure 
of the Madonna m the National Gallery (c 1480) the tondo 
of the Madonna with Saints and Angels in the Louvre (c 
1490) and the Crucifixion now in the Uffizi (c 1490) One 
of his most celebrated pictures the Pieta in the Pitti gallery 
belongiE to the fm 1495 From 1496 to 149^ he was employed 
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on the t altarpiece for S Pietro of Perugia consisting ot 
!:> panels The greater part of the e were taken b> the French 
m 9 and are novv at L\ons \ antes Rouen and in St Gervai 
Pans Others are m the \itican gaPerv Only five small panels 
lave remiined at Perugia In 1499 the gi d ot the c^^mbio (monev 
changer or banker j ot Perugia a led him to undertake the 
ae 0 a ion 01 thtir audience mil This extensive scheme of 
work which mav hate been finishtd within the >ear 1:^00 com 
prised the oamtmcj 01 the vault with the seven planets and the 
igns of the zodiac fPerumno doing the designs and his pupils 
most probablv the execj ne v^orkl and the representation on the 
\\alls ot two satred subjects — the and Trinsfigura 

tion — the Et mal Fa her the lour virtues ot Justice Prudenc 
Temperance and Fortitude Cato as the embkm of wisdom and 
(in life size) numerous figures of classic worthies prophets and 
sib>ls On the mid pilaster of the hail Perugmo placed his own 
portrait m bu t form In Sept 1493 Perugmo marr ed Chiara 
the daughter of Luca Fanceih architect and engineer He was 
made one of the priors ot Perugia m i^oi About 1500 he pro 
duced the chef d oeuzre of the Madonna and Saints for the 
Certo a of Pavia The six constituent parts of this noble work 
have now been sundered The onl}' portion which remains in the 
Certosa is a figure of God the Father with cherubim Three 
compartments — the \ irgm adoring the infant Christ St Michael 
and St Raphael with Tobias — are among the choicer treasures 
of the National Gallery London Two portions representing 
the Annunciation have disappeared 
Pope Julius II had summoned Perugmo to paint the Stanza 
m the Vatican now called that of the Incendio del Borgo but 
he soon preferred a younger competitor that very Raphael who 
had been trained by the aged master of Perugia and Perugmo 
after painting the ceiling with figures of God the Father m differ 
ent glories in five medallion subjects retired from Rome and 
was once more m Perugia from 1512 Among his last works 
one of the best is the extensive altar piece (pamted between 
1512 and I017) of S Agostmo m Perugia 
Perugmo s last frescoes were pamted for the churches S 
Maggiore at Spello S Maria della Lagrime at Trevi and S 
Agnese at Perugia and in 15 3 for the church of Gastello di 
Fontignano hardby This his last work representing The Adora 
tion of the Shepherds is now m the National Gallery London 
He was still at Fontignano when the plague broke out and he 
died m February or March 154 He was buned in unconsecrated 
ground in a field for on the sudden outbreak of the plague the 
panic stricken local authorities ordained that all victims should 
be at once interred without waiting for any religious rites Peru 
gino left three sons With him the ideal and mystic tendency of 
the Umbnan tradition prevailed Perugmo is however open to 
the charge of mannensm He employed many assistants and 
frequently repeated the same motive in his works Among his 
pupils were Raphael Giovanni io Spagna and Mannia He was 
after Raphael the greatest representative of the Umbnan school 
His fame spread and he received commissions from princes and 
churches all over Italy His figures are graceful gentle and pure 
his landscapes bathed m glowing evening lights and he excelled in 
compositions with graceful flowing lines 
Among the very numerous works of Perugmo a few not already 
named require mention Towards 1496 he pamted the Cruci 
fixion m S Maria Maddalena dei Fazzi Florence The Mar 
nage of Joseph and the Virgm Mary (the Sposalmo ) now 
in the museum of Caen was pamted about 1 503 and served mdis 
putabiy as the original to a great extent of the stil! more famous 
Sposalizio which was pamted by Raphael in 1 504 and is now 
m the Brera gallery m Milan In the chapel of the Disciphnati 
of Citt^ dtlla Pieve is an Adoration of the Magi a square 
of n ft containing about 30 life sized figures this was executed 
m 1504 about this time he finished after much persuasion from 
Isabella dEste a panel for her study representing the struggle 
between chastity and sensuality now m the Louvre In 1507 
when the master s work had for years been m a course of decline 
: he produced nevertheless one of his best pictures^ — the Virgin 
: between St Jerome and St Francis mw m the National Gallery 
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London In S Onof 10 of Flore ct is niiKn la idtd aic* n jih 
debated fresco oi he Li ^ “^uppir r a nla d uu f 1 coirt t 
but no 111 mied mork pair td ore i^co Pen ini na ed 
a few por ra ts The 1 po td 1 that 01 Fr ncc 0 ut i Op a 
(1494) 11 the L 21 I 1 polled 3\i h gie iiinue e rd 
recalls h Fie isli por rii uit The t er holds scroi m h 
handwihth 1 cr muTri i Deiim 

See CifWQ and C \alca d ff or\ of Pan if I fedit 
Tana td Bo reran i ) G C Wdamor Pr ini 119 ) Walt 

Borabe Ge ch I te d s Perugmat Malefti (loi ) Pern im fhJ cr 
der knn t 1914) 

PERUZZI5 BALDASSARE {14^1-15^6} Itiinn archi 
tec aiif^ panltr oi the Roman school was born at \nn iro ucir 
\olterra on Mirth / 1401 and pa cd his carl> liie it Siena 
Peruzzi went to Romt about 1503 midtr the p tiona e of the 
Sienest binl er ^gostino Chigi and there s ud ed archil cture 
and paintmg The choir ire coe m S nt Onofrio on ^h Janit 
nlan hill shov the influence of Pin^uricchio Ho\e\er he soon 
fell under the influence of Raphael and he le rn much from 
the study of the antique The first work which brou ht cnown 


does not appear 0 ha\i been detected in coal tar The hydro 
c irbon it ^ % hrst oDi lined b\ the union of two naphthalene 

rue u bdt I 1 more 0 enitnti} prepared by heating ^ dinaph 
t^ol w h a 1 1 \ ore of rordcrsir g and reducing agents It is also 
o r ed ci all rflnarotxper ene ocer zmt dust in hydro 
Ejiri or b'v u c d li ion 01 caiciuni per>lenetetracarboxylate 
In I" ric o\to p r\ enc exnibi s a blue fluorescence whilst 
m o^oh 11c ac I a i h ciolet dec clops On crystallization ot 
the cru iL pi Of Ui tenip'”’ bron e plates melting at 264—265 C 
nr 0^ 1 hu ht puniiea lirough Fs picrate perylene melts 

/ > *i}- L 

\itrition it ptTM nt \idds mono to tetra nitro derivatnes 
th t Compounds ioni \\ d\e on treatment with alumimum 
thloridt The 1 0 t in portint halogen dencatives are those in 
which pcs t oils 9 or j 0 are occupied b}/ cMonne or bro 
rime Highti halo enated compounds are also known Perylene 
I dtnvatices have ai 0 h tn obtained b> the condensation of sub 
s liatcd I I dinaphth\h such as 4 4 diammo 4 4 dicyano 
’44 and dihvdroxy dinaphth>l by means of alumimum 
chiondt — 


to the > oung architect was the \nlla on a bank of the Tiber now i 
known as the rarnesina built for Agos mo Chi^i This \ilia i j 
best Lnowm for the frescoes painted there b> Rapnael and his j 
pupils One of the ioggie has frescoes b> Peruzzi s own hand 
' — the stor\ of Media a In i 16 he painted the fre coes m the 
Capella Poz etti at S Mana della Pace On account of his sue 
ctss Peruzzi was appointed by Leo \ m 15 o architect to St 
Peters at a sahr> of 2^0 scudi his de ign for its comDietion wa 
not however earned out In 15 2 he was mvited to Bologna 
to design a fagade for the church of S Petronio In 15 5 he bmlt 
the 0 soil palace m Rome During the sack of Rome m 1 2, 
Peruzzi escaped with his life to Siena where he was made cit> 
architect and designed fortifications for its defence A little 
court of the oratory of S Caterma the frescoes m Ca tel Belcaro 
and in the chuich of Fonte Giusta date from this time In 15 9 
he *as made capo maestro of the cathedral Here ht designed 
a magnificent wooden or an case the high altar and the Cap 
pella del Battista He then returned to Rome and m i;>3S began 


the famous Palazzo Massimi He died on Jan 6 15^6 and was 
buried by the side of Raphael in the Pantheon 
Peruzzi was an eager student of mathematics and was also 
a fair classical scholar a most able architect a fair painter and 
a scientific engineer The National Gallery has an inlere ting 
drawing of the Adoration of the Magi The Uffizi and the 
library at Siena contain a number of Peruzzi s de igns and draw 
ings many of which show ancient buildings which have been 
destroyed since the i6th century 
BxBUQGitAPHY-— Vasan Vtta dt BaUassare Permzi (Milanesie ed 
IV 489 Milizm Memorm degk archtteUt (17S1 i 210-21^) 
Della Valle LeUtre sewsi (1782-S6) G Fnzzoni ArU Uakam 
dd Mamsemento (Milan 1893:) 

PERVIGILIUM VENERIS, the vigil or nocturnal festival 
of Venus a ^ort Latin poem The occasion author date and 
pkee 6f composition are unknown The poem, probably belongs 
to the 2nd or ^rd century a n It describes in admirable if shghtiy 
fiond poetry the spring time awakening of the world through the 
goddtess It consists of 93 trochaic septenarn divided into groups 
of unequal length by the refrain 

Cras amet qm imnquam amavit quique amavit eras amet 
A famous imaginative reconstruction of the manner of its writing 
mu found m Pater s Mmus th$ Bpimmm 

--Lditio prince|>s (157^) many modem editions 
dhm (as G Bucheler J W Mackml C Cfementi E W Post 
p wills Catnltei also !n the Antkokgm (Mnm im Amuouom) 
a hydromrlwa whose preparation was described 
Ik t§m mm wten tihe gubiect has became of importance In view 


it ti ti 




The dihvdrox> derivatives of pervlene are specially important 
Of the 21 iheoreticaily possible 12 should be capable of forming 
qumunes three of the latter have been isolated 
I I Dihydroxyperyiene prepared from /? dinaphthol has 
been isolated as > ellow leaflets On passing air through an alkaline 
solution of dihvdroxvperyiene the crude qumone separates The 
latter on treatment with lead peroxide and benzene crystalhzes m 
reddish brown needles melting at 87 C dissolving to a brown 
solution in sulphuric acid The vat is yellow with green fiuor 
escence and d> es cotton m yellow to brown shades 
3 9 Dihydroxyperyiene obtained by oxidation of 3 9 dichloro 
perylene by concentrated sulphuric acid and reduction of the 
product crystallizes as yellow orange needles The corresponding 
qumone could not be isolated but instead a compound 
(C JE 0 ) H 0 was obtained The sulphuric acid colour is red 
becoming gretn on addition of water The vat is orange red with a 
yellow green Snore cence dyeing cotton orange red which m air 
changes through brown to olive green 
3 o Perylene qumone can be obtained by diiect oxidation of 
perylene by aqueous chromic acid by oxidation of 3 10 diamino 
perylene or 3 10 dichloroperylene or vm the dihydroxy com 
pound by the action of aluminium chlonde on a dinaphthol It 
crystallizes in bright yellow needles melting above 350 C and 
giving m sulphuric acid a blue red colour and intense fluorescence 
The cherry red vat dyes cotton carmine changing to hght yellow 
m air The dihydroxy denvative exhibits a red colour m sulphunc 
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acid the dibtnzuiii mutb it ^5-6 ro an mo and halogen I 
atmatnes t)i thi lunune h eb 1 prepared ^ 

•\ nc\ ila 0 \at d>e tuf cen iminn' he pervkne nadcu and 
two carDowlic irridt CToup*? h^s apje rtc m parent bteiaturc 
The IP p i t dyestutt lornicd or lu naphihalimide or 
aceraph htreamnoneoxiire v Ph cute alkali ^ee p 6 6 

H}(lroH 1 ot this product h} corcen^r^ted sult^huric acid 
>ieids paru t tt rac rboTvlic anbjdrde wlich on tica men 
V i^h hphd 1C or aron tic primary amine forms \ sub ti u ed 
imdt c!\t tuts the me products nay be obtain d by ah all 
fii ion 01 \ ubsb II id naphthalimidts These sub tances ire re 
markdbl for le colours and iiuore etnees the\ e\hibit m sou 
tion The an^\dnde di 0 \ts m all ah forming a ellow solution 
which hows a brilliant green duore cence on dilution in sulphuric ^ 
cid the colour is bright pink with vellow r d fluorescence The 
p rtn deestutt the di imide dissolves to a reddish purpk with ^ 
carle! duort cence whilst the \ phenvl derivatives show a pur 1 
pit colour with les fluorescence Ihe dye tu&s form cherry red 
\ ts and dye cotton violet changing to red m air as the molecular 
weight of the sub tituent increases the colour tends to blue 
\itro and chlorinated derivatives of these dyestuffs have been 
prepared 

Corresponding dyestufts also containing the perylene nucleus 
have been prepared by alkali fusion of imides of anthracene i 9 
ditarboxylic anhydride these dye cotton in green shades The 
perviene nucleus is also present m violan throne isoviolanthrone 
ind many other products deri\ed from benzanthrone dibenzan 
throne and similar substances by alkali fusion 

See \ E Everest The Higher Coal Ta Hydrocarbons (192 ) 

(J G M) 

PESAROj a City and seaport of the IMarches Italy (anc 
Pisaunim) the capital of the province of Pesaro and Lrbino 
situated on the coast of the Adriatic 37 m N W of Ancona by 
rail on the right bank of the Foglia the ancient Pisaurus The 
ground on which 1 is built is only from 10 to 40 ft above the 
sea but it is surrounded by hills Lpon the Coles S Bartolo stands 
the Villa Imperiaie the foundation stone of which was laid by 
the emperor Frederick III built by the Sforza and decorated 
with fine stucco ceilings and wall paintings and pavements of 
majolica plaques A new palace was begun in 1^30 by the Genga 
for Eleonora Gonzaga but never finished {See B Patzak Vtlla 
Impermk m Pesaro igoS ) The city walls were in 1830 trans 
formed into a public promenade The cathedral of the Annuncm 
tion has a 4th century mosaic pavement under the present one 
There are a number of smaller churches with Gothic portals The 
most conspicuous buildings are the prefecture (a palace ongmaily 
erected m 1455-1465 for the Sforza and restored by Francesco 
Maria della Rovere m the ifith. century which contams various 
antiquities a picture gallery and a fine collection of majolica 
[the best in Italy] from the old Urbmo and other manufactones) 
the fortress of Rocca Costanza (built by Costanzo Sforza m 
1474 Laurana being the architect) and the large lunatic asylum 
The composer Gioacchino Rossini who was a native of Pesaro 
left all his fortune to found a musical school m the city The 
Museo Mosca left by its owner to the town contams collections 
of faience furniture etc Pesaro is the centre of a nch agn ^ 
cultural district and is also a sea bathing resort Pop (1931) 
14876 (town) 4 549 (commune) 

Destroyed by Vitiges the Goth the town was restored and 
strengthened by Belisarius and afterwards along with Ancona 
Fano Semgaliia and Rimmi formed the Pentapoiis Maritima In 
the course of the 13 th century Pesaro was sometimes under the 
government of the popes sometimes under that of the emperors 
but the Malatesta family which first took root in the city about 
1285 gradually became the real masters of the place In 1445 
they sold their nghts to Francesco Sforza and m 1512 through 
the influence of Jiflius II the Sforza were supplanted by his 
nephew Francesco Mana duke of Drhino PesarO became the 
taidence of the dukes of Urbmo tifl the death of Francesco Mam 
II m 1631: when it reverted to the States of the Church 

P;^CABCiilES e ^ fishers) a group of islands (caled by 
the Japanese M&ko or lying jo m west of For 


mo 1 om which hey ate separated by the Pescadores Channel 
about the tropic of Cancer The ishnds number 48 ( i in 
hibitcd) have a co^st Ime 01 986^ miles a to ai area of 85 
qm and a pcpukiion of about 0000 prmcipall} Chinese 
Meteoroiomc I oHstrv 1 ons taken bv the Japanese during a period 
ot ^hrte vear show that the annual average number of stormy 
d V IS Th anchora t i« a Malo (MaL>u 01 Makun) on 
the principal 1 land ot Penghu The chief industry is fishing 
PESCARA, FERNANDO FRANCESCO DAVALOS 
MvRQtis or ( 1^89-15 5 j Italian condotittre was born at Aiaples 
of Spamsh orgm M the age of 11 the boy was betrothed to 
\ ittuna Colonna iq ) and the marriage was celebrated in 1^09 
In he Gorrnianded a bod> ot light cavalry on the Spanish side 
at Ravenna When Francis I invaded Italy m 15 4 Pescara was 
pool ted as heutenant of the emperor to repel the invasion 
There was much di content in the ill paid army but the tenacity 
patience and tact of Pescara tnumphed over all obstacles On Feb 
4 !:> ^ he defeated and took pri oner Francis I b> a brilliant 
att ck He destroyed the supenor French heavy c»Vv*iry by assail 
mg them in flank with a mixed force of harquebusiers and light 
hoise He died at Milan on Kov 4 15 5 

BiBUOGrAPHi — ^The Me of Pe cara was written m Latin b> Paolo 
Giovio and is included m the I ztae tllustnum vtrorum printed at 
Bale (loyS) Giovios Latin Life was translated L Domenichi 
See also Mignet RtoaMi de Francois I et de Charles Qumt' 
(i^7S) which ives references to all authorities 
PESCARA^ a river and town of Italy The river is formed by 
the confluence of the Gizio and Atemo flowing mto the Adnatic 
at the town of Pe cara (pop [1931] ii 695 ^ the capital of the 
province of that name TMs town occupies the site of the ancient 
Aternum the terminus of the Via Claudia Valena The railway 
from Suimona follows the Pescara valley and joins the coast line 
to Brmdisi at Pescara In this valley 2 m from the sea was 
the site of the ancient Interpromium a town belonging probably 
to the Paeligm and not far off is the very fine Cistercian abbey 
church of S Clemente di Casauria founded by the emperor Louis 
II m 871 The present building belongs to the i2ih century The 
sculptures of the portals the pulpit the Paschal candelabrum 
etc and the bronze doors of this period are important 
PESCHIERA SUL GARDA, a fortress of Venetia Italy 
in the province of Verona on an island m the Mmcio 77 m by 
rail E of Milan It occupies the site of the ancient Aniica a 
village of boatmen and fishermen It was one of the famous 
fortresses of the Quadrilateral the chief bulwark of the Austrian 
rule in Italy until 1866 (Mantua Legnago and Verona being the 
other three) and has played a prominent part in ail campaigns 
conducted m north Italy more especially dunng the Napoleonic 
wars hut now has no military value It was taken by the Pied 
montese from the Austrians m 184S 
PESELLINO, IL (142 -1457) name given to Francesco di 
Stefano Giuochi a Florentine painter of the early Renaissance 
He was brought up by his grandfather the painter Giuliano iI 
Pesello (1367-1446) and worked as his assistant until his death 
when he became associated with Fra Filippo Lippi and m 1453 
with Piero di Lorenzo di Pratese a little known painter During 
this partnership he began for the church of S Tnmt& at Fisfoja 
; the altarpiece of the Tmnty now in the National Gaiety London 
It was left unfinished at his death on July 29 1457 
He excelled m the execution of paintings on a small scale and 
IS famous for his cassone pictures intended for the decoration 
of marriage chests in which he illustrated m charmn^ tapestry 
hke designs some old legend or tale Two such cassone pictures 
representing the story of David and Goliath are in the collection 
of Lady Wantage The Museum of Bergamo has the Story of 
Gnselda and a Judgment Scene 
Two t^redelia pieces now In the Loirvro and three now m the 
Florence academy once fgimed together the predela which 
Pesellino painted for m altarpiece of Fra Filhppo an the church 
of S Qroce Florence Other wor!fe^ are an Aanuncmtion m 
the UflSa Florence mid a ^ Madbnna Enthroned with Atigdls and 
Saints ^ in the rhusetwi at Bmpc® His works are exceedingly rare 
and preaons ths tmniabir# dtarpotece of The Madonna and Six 
soM at lie Bolted sale m tfxf to Wmm Knoedter 
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for 16000 giiinea«? I) b> llie tr irc in the Loin re 

and the Ltlizi 

PESETA The monetar> unit oi Siam P is a \ided iTo co 
centimos It 1 a con ot ^^lamrit ct il\er 5^^ me and was 
thus e :im\ aJent at par to the iK er traiic 

The hi tor} oi the pest a ntt 1914 is in m^n\ \\a\ a cunoxis 
one the w r bpam es aped the hu-^e io es nca rtd by 

the but was imontd m tht gtntrai e onomic d locuiun 

\e\ertlie ess he prt erved htr cjrrtnc} and evthangt tn 
intact \t tht bcgmmn®^ of 1919 the pound was quoted at Ptas 
6 and a \edr la er at P as 19 / \t this iat er datt he 
Pe tta was at a premium ot 3 ptr cent or was itcrnaU\ei> 
worth 1 pence igamst its par \alue ol 9 puice or 19 tents 
Inttmali\ the nite issue had expanded from P as i 9^1 mil 
lion m 191^ to Pta 4 ^ 6 m earh 19 i but the Bank of Spains 
cover or reserves had risen from Ptas i 390 millions to Ptas 
3031 millions of which Ptas 4^6 millions were gold 
The weak spots were the budget the foreign trade balance the 
American exchange and the internal price level For 19 o- i the 
budget had a deficit of Ptas 6^ ^ miihons In 19 o the adverse 
trade balance was Ptas 406 millions which was not abnormal 
in relation to 1913 and the inters emng rise m prices But for 
19 I It rose to Ptas i 5 millions and remained there or abo\e 
until 19 4 In "New York the pese a fell from its pant} of cts 
19 95 to cts I5 S5 for 19 I while between 1920 and 19 i in 
ternal wholesale prices only fell b} 14 per cent whereas in 
America the} fell by 55 per cent and in England by 56 per cent 
The fact is that whereas in 19 i England Sweden Holland and 
the Lmted States were well embarked on the path of deflation 
and reconstruction Spam was dela}ed by her war m Morocco 
and by wasteful and inefficient Government admimstration at 
home After the revolution of 19 3 matters began to improve 
The budget deficit was gradually reduced until m 19 7 a small 
surplus was actually realized The adverse trade balance was 
similarly contracted and the ratio of legal cover to notes was main 
tamed at the pre war figure 

The result was a steady improvement m the pe eta so much so 
that during 19 / there were constant rumours of its impending 
stabihzation at Ptas 25 2 to the pound The Spanish Govern 
meat howev er made it clear that stabilization would not be hur 
ned Subsequent events were to reveal the wnsdom of this de 
rision since as with other countries successful stabihzation de 
pended upon internal economic and political stability In early 
1929 political events m Spam caused a fail m the peseta exchange 
serious enough to undo the improvement of many previous months 
Its subsequent fluctuations at rates running over 30 to the 
pound showed that the restoration of political stabihty must pre 
cede currency stabihzation 

PESHAWAR, a city of British India the capital of the 
North West Frontier Province giving its name to a district The 
city IS situated near the left bank of the river Bara ii m from 
Jamrud at the entrance of the Khyber Pass the railway station 
being isSSm north west of Calcutta pop (x 933 e) 121866 Two 
miles west of the city are the cantonments forming the principal 
military station of the North West Frontier Province To Pesha 
war for many centuries the FomndaJis or Afghan travelling 
merchants have brought their caravans from Kabul Bokhara and 
Samarkand every autumn They bring horses wool woollen stuffs 
alks dyes gold thread fruits precious stones carpets and posh 
tins (sheepskm clothing) fighting and buying their way to the 
British border where leaving their arms they axe free to wander 
at wdl to Delhi Agra and Calcutta 
Ihe District of Peshawar has an area of 2 637 sqm pop 
(1931) 974 321 Except on the south east where the Indus flows 
It IS encircled by mountains which are inhabited by the Mohmand 
Utman Khel and Afndi tnbes The inhabitants are Fathans 
In early times the district of Peshawar seems to have had an 
^ssailially Indian population for it was not till the rsth century 
Its present Pathan inhabitants occuped it Under the name 
of GanAara it was a centre of Buddhism and espeaaEy Graeco- 
Rock edicts of A»ka sfcdl exist at two places^ and a 
m 1:909 was found to cpitam an psqni^cin nf 


K n '^k 1 well IS relics bei eved to be those of Buddha himself 

Tr do i err itro s ai \ \ lourd dihituitv in maiiitairiing their 
au no itv over H Afghan border tribe Peshawar was a favourite 
resiGcnce ot tht \! h n d n i v oundtd by Ahmed Shah Durrani 
and ^eit Alcun^ u E ph n to e tame as ambassador to Shah 
h m I wC \ t tv veil 1 ter Ranjit Singh crossed the 
Irdu ^nd ter ira h b^ra tigh m" Mkh authority was firmly 
estaDhsntd neer G ntni A\i abile m 6^4 In 1S48 Peshawar 
pa cd o he Bn 1 h Dur the Mutinv after the sepoy regi 
men h d been dis^rirtd Itsbavvar was a source of strength 
rather ^hm ol dm er houth Sir John Lawrence did at one time 
contempla t the nt t itv of uritndenng it to the Afgh ns in 
ord r to pr mt the r t 01 \or hern India 
PESHITTA 01 PESHITA (te simple ) the S}nac ver 
Sion ot the Bible I ong uppo ed to be the original Syriac version 
it is now gemrallv revo ni/ed as a revision made b} Rabbula 
bishop oi Lde a earl> m the 5th century to standardize the 
Svnac text much as Jerome had done tor the Latin m his Vulgate 
(be Biblf Old 1 stamefit Tex s and I ersw7is) 

PESHWA, the tide of the nead of the Mahratta confederacy 
m India The word is Ptrsim for leader Orio-mally the 
ptshwa MS onh prime minister but atterwards he supplanted 
his master founding an hereditar} dvnastv with the capital at 
Poona The last peshwa Baji Rao came into collision with the 
British and was dethroned in 1818 His adopted son Nana 
Sahib took a leading part in the Mutiny of 185/ 

PESO The monetary unit of certain Central and South 
Amentan coontr ts divided into 100 centavos Its value varies 
between country and countr} as shown below — 

4 rgenima 100 pc paper = 44 pesos gold = $42 45 
Chik I peso = I 166 cents 

Colombia 1 pc o gold = 9/331 cents 
Gnat naJa i peso = i 066 cents 

U XI ) I pe o or doll ir = 49 85 cents 
Uru^^nay x pc o ~ lo^ 4 5 cents 

The most important of these six pesos is that of Argentina 
PESSIMISM, a word of modern coinage denotm an attitude 
of hopelessness towards hie a vague general opinion that pam and 
ev li predomm ite m human affairs (fromLat pessimus worst) It 
IS the antithesis of optimism which denotes the view that on the 
whole there is a balance of good and pleasure or at least that in 
the long run good will triumph Between optimism and pessimism 
is the theory of meliorism according to which the world on the 
whole makes progress m goodness The average man is pessimist 
or optimist not on theoretical grounds hut owing to the circum 
stances of his life his material prosperity his bodily health his 
general temperament Perhaps the most characteristic example of 
unsystematic pessimism is the language of Ecclesiastes who con 
eludes that all is vanit} 

Pessimism md optimism have however been expressed in sys 
tematic philosophical forms a brief summary only of which need 
here be given Such systems have been elaborated chiefly by 
modern thinkers but the germs of the ideas are found widely 
spread in the older Onental philosophies and in pre Christian 
European thought 

Oriental pessimism at least as understood by Europeans is best 
exemphfied m Buddhism which finds in human life sorrow and 
pain But all pam and sorrow are incidental to the human being 
m his individual capacity Let who will cast aside the Bonds 
the Intoxications the Hindrances and tread the Noble Eight 
fold Path is&e Budohism) which leads to Nirvana and attain the 
ideal the Fruit of Arahatship which is described in terms of 
glowing praise in the Pah hymns This the original doctrine of the 
Buddha though not adopted in the full sense by ail his followers 
is in fact at least as optimistic as any optimism of the West To 
caU it pessimism is merely to apply to it a chara teristicaliy 
Western principle according to which happiness is impossible with 
out personality The true Buddhist on the contrary looks forward 
^th enthusiasm to tins absorption into eternal bliss However 
Western Christian mysticism has never been a stranger to this 
concept 

Pamng over the Itafean Leopardi we may noflee two Ihadmg 
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modem pe mi ^choieibauer ind \on Ilai r I'l Schopen 
biuir cmp i ze pt ii ii tit idt of Ht l th )ii£;n T.ht um 
\tr t 1 m rth blin Wiii ao hou it tin Will is irr lo d) 
purpo £ii s he tfore unb ip\ The \ urld hei i a pi ere oi 
the Will 1 therctore imiia H uahapp\ De ir i a b a e o ur 
inppmes aid he si iacUoa o de ne i the e ore irereH tnt 
rtn o\i! 01 pam \ on Har mann dotlrine of the LnconbCious i 
in m in\ rt ptct imilar o SchoDenhauer b doc r ne o tne W dl 
li e pe birr m ot Sthopeiiliaeer and Har n^nn doe no liowt\er 
e\Jtiat iiirtan imote n \ tit m t\hichbear sorrt o \ to 
that of hm dhi n 

iiU)GF\iHi — See Jame Sulh Pc'iS m w i Ezstory ard a 
Cn an (ib ) Caro Le Pc m 7ne au t (iS S> Sil 

Ta inat m\ of at 07 t (lasr) Tul ocii Midefti Theories on 
link opt\ aidie i,ton (i 5a) Wiliam Jam s Ti I ill oBeheoe 
t)uii inp Dcr Bath ds Lebens ( 1 %',) Mt\er B eltelc d u id 
Meitschm r (1^ ) E Pfieiderer Der moderne Pessmu mus (i5 

igne Taaber « Hartninn) D r Pe simismus urd seint Gc ; er 
(iS ) Ga Opiinnmm und P smtmus (1S70) RehmJLe Die 
Phtio des B el sikmtr es (1876) Huber Der Pes ttmsmus (1S76) 
\on Goi h Der moderne P (iS S) Paul en Scl openJnuer Ban let 
ifiplmtoph i s (1900) kowalcuski Studien it Psycholo^ie des P 
(1904^ 

PESSINUS (n ercTLPois Ueatvois) an ancient cit> of Gaiatia 
m \ la "Minor ituated on the ioviest southern siooe of Mt 
Dmdvmus The rams discot ered bv Texier lie round the village 
of Bala His ar 8 or 9 miles b E of Sivn Hissar Originally 
a Phr\gian c tv it became the capital of the Gallic tribe Tolls 
tobogu and the chief commercial city of the district It contained 
the most famous inctuary of the mother of the gods (Cvbele) 
who here went bv the name of Agdistis and was associated with 
the god Attis as elsewhere with Sabazius etc Her priests were 
also ponces who bore rale not onl> in the city (the coinage of 
which beginning about 100 bc was for long issued by them) 
but al 0 in the count ly round deriving a large revenue from 
the temple estites but in the time of Strabo (ab 19- 0) their 
privileges were much dimimshed Some time before the year 
164 B c Pessmus fell into the power of the Gauls and the mem 
bership of the priestly college was then equally divided between 
the Gauls and the old priestly families Like Ancyra and Taviura 
Pessmus was Romanized first and Heliemzed afterwards Onl} 
about AD 165 did Hellenic ways and modes of thought begin to 
be assumed btiore that we find a deep substratum of Celtic feel 
mg and ways on which Roman elements had been superimposed 
without filtering through a Hellenic medium Christianity was 
introduced late it cannot be traced before the 4th century When 
Galatia was divided into two provinces (ad 386-395) Pessmus 
was made the capital of Galatia Secunda or Salutans and it 
became a metropolitan bishopric After the i6th century it dis 
appears from history 

PESTALOZZI, JOHANN HEINRICH (1746-1S27) 

Swiss educational reformer was born at Zurich on Jan 12 
1746 His father died when he was young and he was brought 
up bv his mother As a youth m Zurich he was associated 
with Lavater and the party of reform His earliest years were 
spent m schemes for improving the condition of the people 
The death of his friend Bluntschh turned him however from 
politics and induced him to devote himself to education He 
married at twenty three and bought a piece of waste land at 
Neuhof m Aargau where he attempted the cultivation of madder 
Pestalozzi knew nothin®* of business and the plan failed Befoie 
this he had opened his farm house as a school but m I/80 he 
had to give this up also His first book published at this time 
was The Evemng Bows of a Hermit (1/80) a series of aphor 
isms and reflections This was followed by his masterpiece 
leomrd and Gertrude (1781) an account of the gradual reforma 
tion first of a household and then of a whole village by the 
efforts of a good and devoted woman The French invasion of 
Switzerland in 1798 brought into relief his heroic character A 
number of children were left in Canton Unterwalden on the 
shores of the Lake of Lucerne without parents home food or 
shelter Pestalozzi collected a number of them into a deserted 
convent and s|^nt his energies m reclaiming them Bpring the 
winter lie cared for them personally but m June 1799 the build 
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me wi'^ rcqui td b the Fitnch ior a ho pital and his charges 
were di ptrs In iboi le Mlozzi ga\e an expo ition of ins 
idea 01 ecuc icn in Iht book Htia. Gertrude hachts her Chil 
dr n Hi method is +0 begin with obser\ation to pas irom 
ob ervatioi to on ciou ne s from con uousnes to speech Then 
come mta urm® a i \r tn® numbers and so reckoning 
In 1/99 he h d enabled to es abhsh a school at Burgdorf 
where he remained ill 1&04 In the vear iSo^ he removed to 
\vtrdon on the Lake of \eucha tl nd for twenty years worked 
s^eaclih at hi task He v as visited bv all who took interest 
m edu a lun — dev rand Capo dl trii and Mme de Stael He 
wd prai edbv Miihelm von Humbold and bv Fich e His pupils 
included Ram auer Deloruck B ochmaiin Carl Ritter Froebel 
and Zeikr \boat iSi^, disstn ions broke out among the teachers 
01 the school and Pe talo zi s kst ten years were chequered by 
wta ness and sorrow In iS he retired to \eubof the home ot 
his voutn and alter writing the adventures of his life and his 
last work the Sv^ans S01 g he died at Brugg on Feb i/ 18 / 
For his far reaching influence on educational methods Educa 

TION 

Pe talozzis complete works were published at StutWrt in loig- 6 
and an edition b> Sevifarth appeared at Berlin in 1881 \oIumes on 
hiS lUe and teaching have been written b> De Gmmp (1SS9) Barnard 
(ibb2) Krusi (iS and Pmloche (1901) See also J A Gre n 
Life and Borks of Pestalo i (1913) P Matorp Der Ideahsmus 
Pestalo IS erne \ eimntersuchun der pkilosophischen Grundlagen 
Se mr Er leh mglehre (Leipzig 1919) W 0 \icola> Pestalo is 
Stellung u Religion und Rehg omunterricht (Langensalza 1920) 

PESTS see Entomologv 

PETAIN, HENRI PHILIPPE BENONI OMER JO- 
SEPH (1856- ) French soldier was born on May 4 1856 

at Cauchy la Tour (Pas de Calais; He was commissioned from 
St Cyr 18/S passed m due course through the ficole de Guerre 
filled various staff appointments including that of instructor at 
the ficole de Guerre and was promoted colonel in 1910 At the 
outbreak of the 'i\orld Mar he was commanding an infantry regi 
ment but he was immediately given a brigade and then a division 
and acquitted himself so well during the openmg weeks of the 
struggle that he was advanced to the command of the XX\III 
Army Coips m Artois on Oct 5 1914 He greatly distinguished 
himself on the occasion of the French offensive near Arras m 
May 1915 where his corps completdv broke through the German 
position though exploitation proved to be impossible for want 
of reserves On June i 191^ he was given command of the II 
Army which under his orders carried out on Sept 5 1915 the 
great attack in Champagne After this action Gen Petain wrote 
a remarkable Rapport sur les opiratwns de la lie atmee en 
Champagne et ensetgnements a en Urer This contained the prm 
cipics of a new tactical doctrine and was published in the dr 
chives de la Grande Guerre No 10 pp 5-30 

After the battle of Champagne the staff of the II Army was 
withdrawn from the front and was thus available at the moment 
when the Germans were attacking Verdun on Feb 21 1916 
It was then that the task of stopping the advance of the German 
crown prince was entrusted to Petam 

His first task was to organize the battle zone He fixed a fine 
of defence from Bras to Bouaumont this hne had to be held at 
all costs and under cover of it he divided up the ground to be 
held in sections which were duly kid out and equipped It was 
largely owing to the system and energy of Petam that Verdun 
was saved (^ee Verdun Battles oj) On May i 1916 he was 
given the command of the centre army group of which the IV 
Army on the left took part m the great offensive of April x 6 1917 
On April 28 he was appointed chief of the general staff at the 
Ministry of War m Fans and on May 15 he replaced General 
Nivelle as Commander m Chief of the armies in the field 

The French army at that time was faced with a grave cnsis 
not excludmg mutinies Petain did his utmost to remove the 
special causes of discontent such as the irregularity of leave and 
the inequality between units m their tours of duty in the trenches 
He abo saw to it that soldiem on leave were not exposed to 
dangerous influences or neglect and he renewed the confidence 
between the combatants and their leaders By means of reforms 
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ritlitr than neasure ot rep t mn ht aLttcl th on 

01 Jure oii'\\ard n ha an tne ir i tnp tl> n i nc Ir 

directi e No i he into med t”? drp"\ t, oup anr «rn \ cui 
n anders hti th \ u t liiit ^itnstht pro\i ion l\ ^0 nrt 
pann" a sL wih ou\ in Ped od ecu t a 1 h the o^je ot 

^eannst u he en m> re r e In dir i e \o hio a a. 

issued m ihe econa for "^1 ii+ 0 June lie reionstr tel it 

naming of tie troo^ Ii tire r ^ No at the be-^i 
Jui h I id dot II tie me hod of dis nhu^ion in dep^h The ke 
note j! the si ea of ra ion ou lied b\ hs d; t \o i 
vvis to be thorou hnt of m alion ind hi h p upor ion of 
fire power bO is to gi\e the maximum result wi^h ihe minimum 
n L Suth were he char cteris 1 s of the ion of ne I \r^l^ 
in Flander JuK i the 11 ^rm before \ trdun 1^- ^ 
(see \erdij\ Battles of) t*nd of the \I Armv at Mdimai on 
Oct I/- 6 

Late ill 191 / it became appar nt that owing to the defection 
of Ru la a formidable German ofieribite would be launched in 
the spun of 1910 on the we tern front I^ith this m Mew 
Petain ludicd the pob ibilitics of urpnse b\ phcing rt mes 
withm reach 0 the threatened point On leb 1918 he and 
Sir Douglas Haig a reed to gwt each other mutual as 1 lance 
On ’March i when the Germans had just attacked General 
Goughs \rmy with great \ioknce Petain burned forward the 
■\ Corps which was in reserve behind his left wing On the nd 
Haig ha\mg reque ted the intervention of the French army 
Petam pushed forward the extreme lett or i th Dm ion of the 
\I Armv towards the field of battle where it armed during the 
mght March 0 Other French units were speedily added in 
order to assist the British and hese formed successively the 
III Army and then the I 

Meanwhile on March 6 at Doullens General Foch had been 
entrusted wnth the mission of co ordmating the efforts of the 
Mixed armies Petain therefore had onI> to cany out on the 
lines of the directives issued by Foch those ope ations which had 
been a signed to the French armies He with tood the German 
attacks of May 7 June 9 and July 15 and as a tictical counter 
to the enemy s offensives he planned in a note of June 4 new 
tactics of elastic defence under which the second line trench 
system became the mam position of re istance 
It was now the moment to pass to the counter offensive On 
June 27 Foch had asked Petain to draw up a dtreettoe for an 
offensive This was the directive No 5 July i The operation 
itself as onginaiiy planned was to consist of a mo\ e by Genera! 
Mangms army on Soissons On June 14 Foch had ordered prep 
arations to be made for an offensive against this town On June 
16 Petam issued the same order to General favolle the com 
mander of the army group On June o Mangm who was en 
trusted with its execution drew up the plan of action which 
consisted of prdniaimry operations which were to be followed by 
the occupation of the heights in front of the town This plan 
was approved on June 27 and the first phase was earned out 
between June 28 and July 3 The preliminary successes led 
Mangm to think that the action could be further developed On 
Ji^ly 7 P&am and Foch discussed this point and next day F^tam 
»!; Fayolle a letter m which he expressed approval of Mangm s 
plans But on July 9 Foch conceived the idea of an action on a 
larger scale in which two other armies should take part With 
tins end m view Petam on July 12 issued to the army group com 
m»iicrs mstructions which weix approved by Foch on July ts 
Chi July 14 Foch went to see Pton and an agreement was 
between them as to tl» time when the offensive should 
ibe launched This was plaimed for the iSth 

undo: similar conditions, prepared the great offensives 
M i and Sqit 25, r^iS and h@ was also rcsponmble for push 
ii(f the back to the Ardames Oh Nov 2t ? 4 tam 

the Imiit of Ihe presidmt of the republic at Mete 
,1 MMfi^ he was als# the reapient df 

iiww fr«n Ihe Alied Ooveramchte He subse 
I f tM fwatlen nM of tht Gmmi Sufi 
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IS Ft C\ u I 0 if I f d lyi (1919) F Pamleve La 
I t if 10 i { r yi ‘Special no ot La Re mtssanc 

\ \ I ) an C fnn n it ; mnu Foch tt Fetan (1923) Sii 
Q Z Q F i M 7 I Sir He n Wilson Ets Life and 

D n \cl I D B H Lid leE Hart Reputawns (192S) See 
I a M I > W 1 (H Bi ) 

PETALITE^ w 1 mt I ptcies corbistmg of bthmm alumm 
lun I’ict U I The monoclmic crystals approach 

pouuntPt ^ m lor whi h 1 ai 0 a iithium aluminium sih 
citt With the fornu^ LiVi'^iO » There ib a perfect cleavage 
par 11 1 to he b ilf ir ano the mineral usually otcurs m platy 
cka\age nn c or thi account it was named trom Gr irerakop 
(a leii Tl t h rane s is 6^ and the specific gravit) 2 4 (that of 
podumtne be ne o The mm ral is colourless or occasionally 
redch h varies fron Iran parent to translucent and has a vitreous 
lus re It wub ai covered m iSoo as cleavage masses in an iron 
mine on the island of Lto near Stockholm where it is associated 
with kpidolite tourmaline and spodumene 

PETALUMA, a city ot Sonoma county California U S 4 
at the head of navigation on the Petaluma river 3:> m NNW 
of San Franusco It ib served bv the North western Pacific and 
electric railways and (for freight) by boats and barges to points 
on San Franci co ba> Pop (19 o) 62 6 (80% native white) 
m 19 o it was S 45 It 1 famous for its poultry industry 
which occupies ^ 000 families and sent 42 480 000 dozen eggs to 
market in 19 Dairvmg is also important and the city has 
numtrou manuiactunng mdustrics including incubator factories 
and the first siikthread mill established west of the Rockies The 
town was plotted in 183 incorporated in 1838 and chartered as 
a cit> in 1 91 1 The poultrv industry was introduced by Lyman 
C Byce a voung Canadian in 18 78 
PETCHENEGS or PATZINAKS [Latin Bmem] a na 
tion which pkved a considerable part m the mediaeval history of 
Eastern Europe Ihe Petchenegs were a Turkish race akin to 
the Cumans iqv) whose language according to Anna Comnena 
they spoke They were probably a federation formed of the 
earlier BukuL and Langans In the gth century ad they were 
living between the \ ol«^a and the Urals having as their neighbours 
the Burtas on the west the khasars south west and the Ghuz 
south east About 860 the khasars and Ghuz combined and drove 
them west a remnant only remaimng in their old territory which 
was now occupied by the Ghuz The remainder drove the Mag 
yars who were the western neighbours of the Khasars over the 
Dnieper themselves settling near the Don In the year 889 they 
again drove the Magyars westward into Moldavia arriving m the 
Dnieper 895 In this or the following year they allied themselves 
with Khan S>meon of the Bulgars inflicted a third and crushing 
defeat on the Magyars and drove them into their present homes 
in Hungary The Petchenegs made their own headquarters on the 
two banks of the Dnieper where for a century they harassed 
Kiev and the trade route between that state and Constantinople 
lurking near the rapids at which convoys disembarked then charg 
mg them on horseback and raining arrows on them In addition 
they ravaged Wallachn Bulgaria and the lands of the eastern 
Roman empire perhaps the most formidable of their many in 
cursions being that of 934 when allied with the Magyars they 
destroyed Varandet In 97 they had slam Sviatoslav of Kiev 
but in 1036 Prmce Yaroslav defeated them so heavily that they 
ceased to trouble Russian territory Their incursions westward 
grew correspondingly more severe Between ro 0-1030 they m 
vaded Bulgaria almost every year and from 1048-1036 were at 
war with Byantium without intermission At the close of this 
campaign the Emperor gmfited them lands for settlement in 
north^mi Bulgaria but their depredations continued The great 
^ westward raid of the Ghm m 1064 passed clean through thesir 
' territory and many Petchenegs were probably thai slam or ^ 
»rbed by the Ghuis Others fiw into Hungary where Kmg 
fetite «tel<»ted thro m 1067 Colomes of the stir^vors 

m par* m ftpptys western frcmnw^ In the 
Awfi» defeated item, #id tieir ]pc«rer ^ 
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I roLtn n ic^i h\ iht tiL hin ael at \hich the\ u ered at 
Lebuiee Rtiinants o! tl m iio\\£\er s lii urked abou the 
Bdiian id 0 e band n ita ng their old c on the Dr tper 
attaci-td I ettr the Htrinit b part\ of Cm aers 1 orth ot B rade 
m oQb \tti this the\ ^ade out of hi to^ bu 1 e Sop m the 
p^in ot Solia 0 du,\ are btl e\ ed to be heir descend^p s 
The Itchene^ were ruled b'v a Rhan ^nd organised ir s 
hordes and 40 ninor unps each under its 1 har 01 loner degree 
The} ntre purtl> iionadic on tneir ids tbe> took their n 
md bilclren tvilh the’^ fcrminf^ th ir camp out 01 rir^^s oi 
\\ae,o Tht\ nore lon^ beards and moustachios and %\ere 
dres ed in long i?.af<'a! s The food oi the nealth\ na blood and 
mare milk 01 the poor millet and mead The> nere on 
na inaii 1 1 iiie worshippers but a form or Islam earl> be 
came current among them and the nation was temporaniy con 
\ cried to Chnstiamty in ioo/~ioo8 They were the most dreaded 
and detested of ail the nomads Matthew of Ede sa calls them the 
t irrion eaTrs the godless unclean t oik the wicked blood drink 
liig beasts 0 her anecdotes are current of their shamelessness 
and maii\ of their cruelty the> m\ anabl\ lew ail ma^e prisoners 
who fell into their hands The modern Sops are despi ed b> the 
other inhabitants of Bulgaria for their bestiality and stupidity 
but dreaded for their savagery Tht> are a singularly repellent 
race short legged yellow skinned with slanting eyes and project 
ing cheekbones Their villages are generally filthy but the 
women s costumes show a barbanc profu ion of gold lace 
See] Marquart Osteuropmsche und Ostasiaitscke Stretf nge (1003) 
where the mam original sources are given See also under Russia 
Bulgaria and Roisia^i Empire Later (C \ M) 

PETER, ST, the Apostle who is referred to m the New 
Testament b> several names Most commonly he s called 
Peter but we also find Simon Simon Peter Cephas and once 
S>meon may infer that the Apostle s name was the common 
Hebrew S>meon (| which was generali> rendered by the 
Greek Simon he also received the title Cephas 

(k ) which was Graecized according to the sense of stone or 
rock into I eter (Ilerpos) There is no certain evidence that 
either Cephas or Peter was already m use as a proper name 
The bestowal of the name Ceplias is mentioned by hlark in con 
nection with the sending forth of the twelve (m 16) by Matthew 
m connection with Peter s confession at Caesarea Philippi (xvi 
18) and in the fourth gospel in connection with the first call of 
Simon near the scene of John s baptizing (1 42 ) 

Frommence of St Peter — ^The gospels agree in representing 
St Peter as the most prominent of the disciples during the mm 
istry of Jesus He is mentioned by Mark 3 times by Matthew 
4 times by Luke 27 times by John ^9 times and 182 times in 
the whole of the New Testament Together with the sons of 
Zebedee he formed an inner circle among the disciples and was 
constantly m the company of the Master Thus he is mentioned 
as present on several notable occasions such as the raising of 
Jairus daughter (Mark v 22 sqg and parallels) the Transfigura 
tioa (Mark iz sgq and parallels) and in the Garden of Geth 
semane (March xiv 32 and parallels) Early tradition (Papias) 
makes Peter the ultimate source of the Marcan narrative to which 
Matthew and Luke were indebted If so the frequency of Peter s 
appearances may be partly explained but it is Matthew rather 
than Mark who eisalts Peter and there is no reason to doubt that 
he was indeed the leader of the Twelve 
Early History — Of his earher history nothing is known In 
Matthew xvi 17 he is called ^Simon Barjona (t e Simon Son of 
Jonas) whereas in John 1 42 and m 15 he is referred to as 
Simon son of John Jonas and John are quite distinct names 
but among Greek speaking Christians the confusion would not be 
difficult He was mamed and hved in a house at Capernaum with 
his brother Andrew and his mother m law (Mark 1 29) His occu 
potion was that of a fi^sherman and Luke says he was m partner 
ship with James and John 

Call of St Peter -t-The synoptic gospels desenbe the call of 
Peter to discipteship as takmg place by the Lake of Gahiee (Mark 
1 16 sgq , Matt iv iB sgq Lk v i sqq ) No explanalion n 
« the of the ^11 or of tie ready w]^ 


It evoltd But the fourth pel rep esents the earliest discipie 
0! Tt u as pr lousi di pies of John the Baptist and as leaving 
John 0 toiiu^ J u One of the e di cipics was \ndrew who 
bruj n hi 1 rot he ^ non o Jt us vith the announcement We 
h ve touni the Me snh u.rd Jesus received him with the words 
T^ou shah be c led Cephw which is b> mteiprt ation Peter It 
s d ricuit to ac ep<- 1 itrount \ hohv it s ^nds foi the s>iiop 
1C go pels m h plain that the di ciples did not at first regard 
heir Ma ter as the promi cd Me lah but it ma> embod> a 
t^enune tradi^-ion that ^he di iple h id b tn connected with John s 
worl and thu e pLm wh> or a 1 ter occi ion Peter was so read> 
to obev the c li ot Je u On he 0 her hand it is possible tha the 
account of the fourth osdlI 1 colouitd bv a desire to mmiimze 
the importance of the Bap 1 t save as a forerunner of the Christ 
It 1 not imp rob ble that a rival sect of the Bap ist persisted to 
the end ot the first century C ^cts xviii ^ ; and it was for that 
reason that the author of the tourth gospel omitted to mention 
John independent vtorl and represented him as surrendering 
his disciples to Jesus 

Mark and Matthew agree do el> in their accounts of the call of 
Simon and Andrew and both quote the saving I will make you 
fishers of men Luke has a good deal of non Marcan material 
and his account difters considerably He places the visit to Caper 
naum and the healing of Simon s mother m law before the call to 
Simon and be connects the cal! with the story of the miraculous 
draught of fishes which appears m the fourth gospel after the 
resurrection (John xxi ) If the stor> of the miraculous draught 
arose from the prophecy that Peter should catch men Luke s 
arrangement is m a sense justified According to John the catch 
numbered 153 — ^probably men of every race whom Peter was to 
attract by his teaching 

Confession of St Peter — Of the mcidents during the ministry 
in which Peter played a prominent part it is only possible here to 
deal with one in detail Critics attach considerable importance to 
the account of Peter s confession at Caesarea Philippi (Mark vm 

/ sqq Matt xvi 13 sqq Luke ix 18 sqq ) According to all three 
sjmoptic gospels at a comparatively late date m the history of the 
ministry Peter m answer to a question of Jesus acknowledged him 
to be the Messiah Jesus then spoke of his coming passion and 
Mark and Matthew add that Peter brought upon himself a severe 
rebuke by protesting against such an unwelcome development 
The gospels make it clear that this was a turning point in the his 
tory of the ministry and m the education of the Twelve Matthew 
emphasizes the importance of the occasion by the insertion of a 
remarkable paragraph concerning Peter And Jesus answered 
him Blessed art thou Simon Barjona because flesh and blood did 
not reveal it to thee but my Father m Heaven And I say to thee 
that thou art Peter and upon this rock I will build my church 
and gates of Hades will not prevail against it I will give thee the 
keys of the kingdom of the heavens and whatsoever thou shall 
bmd on earth shall be bound in the heavens and whatsoever thou 
shalt loose on earth shall be loosed in the heavens Here diffi 
culties multiply but two points seem clear (i) Peter is to have 
unique importance in the future corresponding to the unique in 
sight which he has displayed he is the rock on which a new 
eccksta will be founded to triumph over death (2) Peter will 
have unique authority to admit to the new ecchsm and to legislate 
for Its members We must consider these points in greater detail 
(i) Peter has received a definite revelation from Heaven and his 
confession does not reflect the opinion of men (cf Gal 1 16) In 
virtue of this insight he is to become the foundation of my 
church that is of an eccUsm comparable with the old Brae! 
which IS frequently referred to in the Old Testament as the con 
pegation (Heb ^>^15 LXX 

C Taylor {Saymgs of the Jeimh FaSh&rs) quotes a remarkable 
rabbimc parallel When the Holy One wanted to create the Worlds 
he passed over the generations of Bnoch and of the flood as 
unsxjund but when he saw Abraham who was going to arise he 
said Lo I have discoveired a rock (petra) to buiM and tb found 
the worM upon. Thewfoto be called Abraham * rock as E 

IS said Look ttoto the ro* whence ye are hewn In wJrt 
is to be the of the w^Smm 
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t\plaintd in the iollo\\m!? woid 1 1 ti \ II btir Mine s i bt a 1 t hi n b aiT\ longer to attend to himself 

resurrection and agaiiisi the Chjrin hus eutour "td to 1 c tHtnc i\ dm t iin ot t la nt and that hib death % as 

death the a e ot H 1 1 «D alh not Htii) \iii nc \ai or i m a it « di i e iirtur s antts ^0 the Church it 
{ } Peter t ili rettne tht Lt\s ot tht kin^ ^01 *^0 ii \ e w 1 a 1 ri f h i b hb 1 God bu*- the t\ords do not 

unquestioned lutnon \ 0 bird and to loo e hi s o e ictt n\ n "^10 1 ni died of old a e bear n 

tor the corr un t\ ^ 0 me le>s Is \xii o- ^ ho i it \ ^ 1 1 u ^1 1 Citment of Rome {Ep 5 

studied ana ter a Cfiri n par lid Re\ iii Two re s etm He 50s jurj h pi rrore thm tins but the 

to bt con bi^ec n chiei ewird bear he Lt\b oi a hou e he iioi lO \ ubi^tt pon a misunderstanding 
SI n of iii^ authorit} and a teacher ot truth has the n ns o hi wme 1 a ^ l h or h h^ hands (te to allow 
aami im ^0 the I n«-ciom ot Hed\en ( c Lake xi \ here h ano ber o<^ri ^h timg a it a espcctable antiquit\ 

iawjers art blamed tor awa\ the Lc^ ot knowl dge) b ^TertJ 1 n and c)ri ij to ^ ntnd it 

Peter will ha\e authoriH m the new church such as Eliakim had in Iht n pa t \ 1 1 r eh a record of Peter s doin s 

the old and as the ideal Senbt St Pe er wih admit r an> to and tro 1 thi e Ci j t i t th tor some time after the 
the kia^do n b\ his it idling It is rtn arkabie that m Matt x\m A ctnsioi hew tr ^cknu\^ed td head ot the Jerusalem church 
18 a similar power of binding and loosme: is bestowed upon all His promintiit ^r3u h hm into cohision with the Jewi h 
the disciples (B T D Smith bf Mattheu pp ; I aUhoriti s and \ 2 t ht was 1 rts ed b\ the priest (i\ ^ v ib 

Opinions QiPer as to the authentiuH of thi saying addres ed possibI> a douo^ t) \ o roamed b} John he made a jOurne> 
to Pe er The use of ecclesta for the Christian Church as a whole to Saman 1 o tt the i uit oi Philip s preaching and thus he 
seems to redect later us e {cf Matt x\iu i where the word ' wa conce ned ip tbt eanie txp nsion of the Church (vm 14 
means a local congregation) and the whole pa si^fe inplits n, ^ ^ ) M a later d t he tratelkd turther aheld visiting Lydda 
reference for St Peter such as might be felt h\ tbt second gen ! Joppa and Cat irti \t Caesirt^. he bap ized Cornelius and thus 
eration of Christians especially by some community { the Church it was Peter who adnitltd tht hrst Gentile to the Church thoigh 
of 4 ntioch) which regarded him as its founder John m 6 b Cornehu was no heathtn ix x j ) Returning to Jerusalem Peter 
record another confes ion of Peter whith is perhaps the Johan met criticisms of hi poiic) by rthtinj^ his experiences and he was 
mne equivalent of the synoptic Thou art the Christ successful m conxincing hi critics but it must not be assumed 

St Peter and the Resurrection — ^The \ew Testament im ha+ either bt Peter or the oTier authorities had as yet any idea 
plies that S Peter was specially famous in the early church as a ot dispensing with eircumci ion as generally necessary to salvation 
witness to the resurrection of Jesus St Paul (I Cor xv There followed (at what mterxalwe do not know) a persecution 
mentions an appearance to Cephas hrst among the evidences of by Herod in which Peter wa arrested and a famine in which the 
the resurrection The young man of Mark x\i thus instructs Jerusalem church weak ned economically by socialistic expen 
the women at the tomb Go tell his disciples and Ft ter that he meats uftered severely 

goeth before you into Gahlee and there ye shall see him irom The fan me probablv continued after Herod s death and Peter 

which we m*-.y infer that Mark intended to relate an appearance may ha\e been present throughou for another place to which 
m Gahlee at which Peter v;as specially prominent Luke testifies he departed (xii i / ) may mean no more than another house It 
to a belief in an early appearance to Simon (\xiv 34) although he was present during the famme he must have met Saul and 
he does not describe it and it does not fit easily into his scheme Barnabas when the brought relief from Antioch (xi 30) and 
It IS very strange that the description of this appearance has this may be the meeting dt cubed in Gal 11 i jf at which an 
dropped out of the synoptic tradition for it seems to have be agreement was reached between Paul and the senior Apostles on 
longed to a very eailv stratum The omission may be variously the question of preaching to the Gentiles This is the view of Sir 
explained The original ending of Mark is almost certainly lost \^ilham Ramsay and it has the great advantage that it acquits St 
Luke and John adopted the belief that the di ciples stayed m Paul of the charge that m w ntmg to the Galatians he omitted to 
Jerusalem after the crucifixion and both were therefore bound mention one of his visits to Jerusalem 

to omit a story of an early appearance in Gahlee Matthew seems Peter s last appearance in Acts is m connection with the Council 
to have deliberately preferred an account of an appearance to all of Jerusalem where he stands up to champion a liberal policy 
the disciples on a mountain perhaps because he thought it evi towards the Gentiles The veracity 0! the author of Acts has 
dentiaily superior But it is very probable that the appendix to been questioned here for in Gal 11 ii St Paul discloses the fact 
St John (ch XXI ) reproduces a late version of the half forgotten that even after the agreement reached at Jerusalem Peter vacil 
story and so far as we can judge the apocryphal gospel of Peter lated m his policv towards the Gentiles If the encounter at 
ended with a similar account In the Johannme narrative Jesus Antioch took place after the Council at Jerusalem of Acts xv then 
appears to seven disciples and Peter is prominent The apocryphal Peter s weakness is as hard to understand as is the obstinacy of 
account begins And I Simon Peter It has been suggested the Jewish party But if Ramsav s view be accepted it is much 

that the story of Jesus walking on the water (Mark vi 48 and easier to reconstruct the history of events At an informal con 
parts ) IS another version of the same incident for Matthew rep ference m Jerusalem Peter and other leaders were persuaded to 
resents Peter as acting m a similar way on that occasion jumping sanction an approach to the Gentiles but not all the Jerusalem 
out of the boat to meet Jesus (Matt xiv 9 cf Joh xxi 7 ) party consented nor indeed had they been consulted The exact 
Later History and Beatli— The last chapter of the fourth terms on which Gentiles might be admitted were not decided 
gospel IS important as containing what is certainly the earliest Later at Antioch Peter encountered strong conservative oppo 
reference to the death of St Peter Three times Jesus tests his sition and began to waver but at the subsequent council at Jeru 
love which three times he had denied and three times entrusts to salem he recovered courage enough to state his own convictions 
him the pastoral duty to feed my sheep The sheep (or lambs the Jewish party were compelled to bow to the logic of facts and 
« X5) are doubtless members of the early Church dependent upon the whole question was settled Such a course of events is not 

Peter s teaching for their spiritual food So we have a further inconsistent with what we know of St Peter s character 

tetmaony to the Apostle s great reputation as a teacher and a There are one or two hints in the New Testament as to St 
suggestion that his life was devoted to pastoral rather than to mis Peters later history I Cor 1 12 mentions a party of Cephas 
aonary work The reference to his death is to us obscure though at Connth and some have supposed that this implies a residence 
probably il was clear enough to the original readers of the gospel of St Peter at Corinth as a consequence of which a party of his 
^eply venly I say unto thee when thou wast young thou didst admirers was formed But this 1$ by no means certain and the 
fifd thyself and walkedst whither thou wouldest but when thou evidence of Dionysius of Cormth (c lyo) is too late to give sub 
i»{t be old thou dbalt stretch forth thy hands and another shall stantial supp»ort to the belief 

gM mi bear whither thou wouldest not Now this he If the first Epistle of Peter be genuine — and to some extent 
^ aigmifyia^ b^ what of d^th Aould gtofy ' even if it be not-nit furnishes some information about the Apos 
^ ^tp»ler«nc$ joems tobeth^tlheMeof St Peter ties subseqiwat activi4iie& It ipay suggest a ministry lb Ama 
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\IiPor (i II a id It imp It a rebidenct m B ihy op Baht ion h ib 
btt \tn LonmonK t ken to mean Rome iR^\ x\i 19 wn 
eti I and i! bo we hate ten earh etidtnce o St Peters t i 

dtni IP he L pit 1 ot the Empire The belief that Pe er lived 

m Rome ots bitk to Ireiiaeus i y I 1 j Ciemert of Alexandria 
f Cem ? I i n I Ff i n and Tertuili n ( ^corp 1 ) Some ho d 
1 1 m p ed n Ciemtnt ot Rome who couples he names of 
I cr 1 ^ P ul a ch mpiors neares to us (I Ep \ j nd b> 

I ni lu V ho i\ to the Ronans I do no^ co’^m^nd ^ou as 
Peer rlFu^ (td Mom nj Irenaeu state tha Mark acted 
s I e tr 11 1 1 jn Rone and this traoiTon recei\es support 

iron I fe \ i-t indiromPipi s tEuseb II E m g i ) Thus 
the md net h t bt Pe er \\a at Rone is stron" though not con 

liu \ h he i tu ll\ tounded the Church ot Rome is \irtuallv 

ui irovcct b\ the silence ot Acts and ot St Paul 

Ear iridition ^Ongen Clementines Eusebius Apostolic Con i 
stilu ion and Jerone 1 also connects Peter with Antioch of which 
church he wa siid to ha\e been the fir t bishop Whether this 
belief was more than an inference from Gal 11 ii we do not know 

\othm defintc is known about the Apostle s death Tertullian 
sntes that he was crucified under \ero and Ongen adds that at 
his own request he was crucified head downwards But this testi 
mon\ 1 late and we have seen that Job xxi sugo’ests rather that 
leters utiermgs were those of old age and restraint upon his 
Iibtrtv Clements rclerence to Peters late is verv vague It 
the \po lie was the author of I Peter it is almost certain that 
ht inea to a later dale than the reign of Rero (see Peter First 
Epistle 01 ) Earh m the third century the grave of Peter and 
Paul was hown m the \ atican (Eu eb if E 2 :> Acta Petn 64) 

and the relics were moved to the catacombs m AD "Whether 
or not thev were genuine we have no means of judging 

Bibliogil\ph\ — Chase art Peter in Eastings DtcUonary of the 
Bible Harnack Chronologie Schmiedei art Simon Peter m 
Fncyclop Btbhca Foakes Jackson St Peter Pnnee of Apostles 
Duchc ne Liber Ponttficalis Lipsius Die Apokr Apostelgesch 

(P G S) 

PETER 1 5 called the Great (167 -17 5) emperor of 
Russia son of the tsar Alexius Mikhailovich and Natalia Naruish 
Lma was born at Moscow on May 16^2 His earliest teacher 
(omitting the lec^endar^ Scotsman Menziesj was the dyak or 
clerk of the council Nikita Zotov subsequently the court fool 
who taught his pupil to spell out the liturgical and devotional 
books on which the children of the tsar were generally brought 
up After Zotov s departure on a diplomatic mission m 1680 
the lad had no regular tutor From his third to his tenth year 
Peter shared the miseries and penis of his family His very 
election (168 ) was the signal for a rebellion He saw one of his 
uncles dragged from the palace and butchered by a savage mob 
He saw his mothers beloved mentor and his own best fnend 
Artamon Matvyeev torn bruised and bleeding from his retain 
mg grasp and hacked to pieces The haunting memones of these 
horrors played havoc with the nerves of a supersensitive child 
The convulsions from which he suffered so much m later years 
must be partly attributed to this violent shock 

During the regency of his half sister Sophia (16S -1689) he 
occupied the subordinate position of junior tsar and after the 
revolution of 1689 Peter was still left pretty much to himself 
So long as he could indulge freely m his favourite pastimes — ship- 
building ship-sailing drilling and sham fights — he was quite 
content that others should rule in his name He now found a 
new friend in the Swiss adventurer Franqois Lefort a shrewd 
and jovial rascal who not only initiated him into all the mysteries 
of profligacy (at the large house built at Peter s expense m the 
German settlement) but taught him his true business as a ruler 
His mothers attempt to wean her son from his dangerous 
pastimes by forcing him to marry the beautiful but stupid Eudoxia 
Lopukhma (Jan 7 1689) was a di astrous failure Peter prac 
tically deserted his consort about a year after their union 

The death of his mother (Jan 25 1694) left the young tsar 
free to follow hi$ inclinations Tirmg of the great lake at Pereya 
siavl (he had seen the sea for the fi;rst time at Archangel in July 
xdSs) Me returnl 4 to Archangel on May 1694 to launch a stop 


bull b\ himsell the vejr bet ore ShortH afterwards he ntarlv 
perished m a orm m an adventurous voyage to the hoiovetsky 
I lands m the White Sea From the fir t the lad had taken an 
e\tr ordinar} mtere ^ ip the technical and mechanical arts and 
tleir appuca ion to mnitarv and n^val science He vas taught 
the u e 0 he a rohbe ( \hich Prince Yakov Do gomki vith 
n en to plea e had broj ht hiin trori Pans) b\ a Dutchman 
Franz Tirimcrm n vho J 0 in ^rutted h m m the rudiments of 
geometrv and 1 or titled lun 

Pe er had begun 0 bund hi own boats it a ver^ earlv age 
and the ultnia e resui ot thest pastimes \ as the creation of the 
Ru lan idvv He h d alreadv urrounded him elf wi h that 
charac er s icall> Ittrme in 1 utiun the oily company or the 
con p n\ con istiig of his personal friends ^nd acquaint antes 
The companv was graduated into a sort of mock hierarchy 
poll ical and ecclesiastical and shared the orgies and the labours 
of the tsar Merit was the sole quantication for promotion and 
Peter himself set the example to the other learners bv raduaily 
rising trom the ranks In 169^ he had onlv advanced to the post 
of skipper m his own naw and oi bombardier m his own 
army The disreputable Letort for the sake of his own interests 
di\ erted the young tsar irom mere pleasure to senous enterprises 
by persuading him fcirst to undertake the Azov expedition and 
then to go abroad to complete his education 
Creator of tke Rtisstan Navy — By this time the AVhite 
Sea had become too narrow for Peter and he was looking about 
him for more hospitable waters The Bal ic was a closed door to 
Muscovy and the kt\ to it was held b} Sweden The Caspian 
remained it had for long been a common saving with foreign 
merchants that the best way of tapping the riches of the Orient 
was to secure possession of this vast inland lake But so long 
as the Turks and Tatars made the surrounding steppes unmhabit 
able the Caspian was a possession of but doubtful value The 
first step making for security was to build a fleet strong enough 
to provide against the anarchical condition ot those parts but 
this implied a direct attack not only upon the Crimean khan who 
was mainly responsible for the conduct of the Aolgan hordes but 
upon the khans suzerain the Turkish sultan Nevertheless Peter 
did not hesitate War against Turkey was resolved upon and 
Azov the chief Turkish fortress m those regions which could 
be approached by water from Moscow was attacked from July S 
to Sept 2 On Nov Peter re entered Moscow His first 
military expedition had ended in unmitigated disaster 
Immediately after his return he sent to Austria and Prussia 
for as many sappers miners engineers and carpenters as money 
could procure He meant to build a fleet strong enough to prevent 
the Turkish fleet from relieving Azov The guards and ail the 
workmen procurable were driven forthwith m bands to fell 
timber in the forests of the Don and the shipwrights worked 
day and night turning out scores 01 vessels of all kinds Peter 
himself lived among his workmen himself the most strenuous of 
them all m a small two roomed wooden hut at Voronezh By 
the middle of April two warships twenty three galleys four 
fireships and numerous smaller craft were safely launched On 
May 3 the sea caravan sailed from \ oronezh Captain Peter 
Aieksyeevich commanding the galley flotilla from the galley 
Pnncipium built by his own hand The new Russian fleet pre 
vented the Turks from relieving Azov by sea and on July 18 the 
fortress surrendered Peter thereupon established a new naval 
station named Taganrog at the head of the Sea of Azov 
Turkey was too formidable to be fought single handed and it 
was therefore determined to send a grand embassy to the pnncipal 
western powers to solicit their co operation against the Porte 
On March 10 1697 this embassy under the leadership of Lefort 
set out on its travels Peter attached himself to it as a volunteer 
sailorman Peter Mikhailov so as to have greater facihty for 
learmng ship building and other technical sciences As a political 
mission It failed utterly the great powers being at that period 
far more interested in western than in eastern affairs But person 
ally Peter Immt nearly all that he wanted to know— gunnery at 
Roiugsberg shipbuilding at Saardam and Deptford anatomy at 
Leyden engraving at Amstodam— and was proceeding to Venice 
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to complete hib knom^edi^e o! ni i i* a n lit t\oU o ihv I id i* ancc td \\ h t-fitn tPe htgeinon> of the north 

or me ke ee ijo*^ 16^31 recaier h t 1 Mus o nihtrprttn n to be ta idt td g eat potier 
Thife ic\ol has bttn rt ti l\ u ent d I u i ur it tP in ar Reforms — ^TL C n Wdx ma primariiv a training 

hours tim b\ mt t s t 00 0 la 0 \ 0 a n w chj i r fo^t ^ \oii 1 101 a d in the second place a 

mortal \ t\OunGc nd h litrr¥ \ rge into '^t ^ ei ti- r ar ot ri i i lie ti i i ^ re artes of a nation as poor 
Oc ober i69i5 \\n th Pe tr on h s remrn 0 Rus re e upon s ti* %\a ji D g he i ok course of it the process 

he c pti e 11 ^ itet w s uuc not to c. u 1 t u the ot in ^ t i t i it n har been loui} but unceasingly 
iniiqua tc \ arrior but- 0 hi co tiou c b th t btLnd P 1 pro t <1 u c 1 i n onWes tr moaels \ ere grad 

stood the icjr 0 ar} n jor t's 01 the natnn \\]io stert H 1 >a ua h v t g t t a od an iqu ^ed i(\orn out ma 

thizcd with though tnev dii t not a th rrbtl th if r\ 1 ^ Vj lo i \ i tv like Altn hiko\ Goloykin 

Peters toieio'n tour h d more hin L\tr on need hin ot \jr k i i r ki lir Pu ov ^hafiro\ Prokopovich 

thf mhtrtnt uneriu it> ot the orei ncr Ini ii o i hiu ntce \a«"u hm \ i\ r \ il c p ^k 'ludaciou and brimful of 
arih to begin \ith extern ils md letcr at orcc itli foul of th new lOt wtr den rained u a r the e>e 0 the gieat re^en 
org beard and 0 lental costumes which }mhohzfd tht arch rt or 10 Lc^p hin to c rr\ on hi hercuiem ta 1 At first the 

con ervitism of old Russia On the tth of \pnl 1698 the chief c\ mi orn 01 tie Jm ration rem med much the same as 
men oi the t dom were a tmbled round his wooden hut it ^ beiort The ok ci niiit di appeared of their own accord with 
Preobrazhen Loxe and Peter wi h his own hand debb ratch the dca h ot ^ ir hoidtr for the new men those nearest to 
clipped off the beards and mou taches of h s chiei bocars The 1 Puttr dm 10 require hem The kdmmistratn e Senate was not 
ukaz of the i t ot September i6qi> allowed as a comoromi e that ’ introduced b j j anq on^> then because the interminable war 
beards should be worn bu^ a graduated tax wa imposed upon which required It ers prolonged tbsence from Russia made it 
their wearers The wearing of the antient costumes wa for impos ibie tor him to a ^ nd to he details of the domestic admin 
bidden by the wifeu of the 4th of January i ^cho thenceforth Saxon is^ration Still la er came the Spiritual Department or HoI> 

or "Magyar jackets and French or German hose weie prescribed Synod (Januar> i i) which super eded the ancient patriarch 

That the people themsthes did not re ard the reform as a trifle ate It was csmbli bed we arc told oecause simple folks cannot 
IS plain from the numerous rebellions against it Bx the ul 1 of j distinguish the spiritual power from the so\ereign power and 
the oth of December 1699 next commanded that hence suppo t that a supreme spiritual pastor is a second soxereign 

forth the new }ear should not be reckoned as heretofore trom j he spirituil authont} bimg re aided as higher and better than 
the ist of September supposed to be the date of the creation the ttmporil 

but from the lirbt da> of Januar> amio dommi The ofncial birthdax of the Russian empire was Oct 2 1721 

Tlie Great Horthem War — ^The year 1^00 1 memorable in when alter a oVrin hanksgivmg ser\ ice in the Troitsa Cathedra! 
Russian history as the starting point of Peter s long and desperate for the peace ol \}h ad the tsar proceeded to the senate and was 
struggle for the hegemony of the north He had concluded peace there acclaimed i athcr of the latheriand Peter the Great and 
with the Porte (June 13 i^oo) on \erv dxantageous term m j Emperor of 411 Rus la Some Russians would have preferred 
order to dexote himself wholly to a war with Sweden to secure to proclaim liter s emperor of the East but Peter himself 
for Russia her proper place on the Baltic Tht posse sion of an adopted the more patriotic title 

ice free seaboard was essential to her natural de\ elopment the Towards the end oi the reign the question of the succession 
creation of a fleet would follow mevitabiy upon the acquisition to the throne ciustd the emperor some anxiety The rightful 
of such a seaboard and she could not hope to obtain her due heir in the natural order of primogeniture was the little grand 
share of the trade and commerce of the world till she possessed duke Peter son of the Tsarexich Alexius a child of six but 
both Ail the conjunctures seemed favourable to Peter The Peter decided to pass him oxer m favour of hxs own beloved 
Swedish government was m the hands of an untried lad of sixteen consort Catherine The m/ai; or ordinance of I/22 heralded 
and the flue fleets of Denmark and the veteran soldiers of this unheard of mnox ition Time honoured custom had hitherto 
Saxony were on the same side as the myriads of Muscovy It reckoned primogeniture m the male line as the best title to the 
seemed an easy task for such a coalition to wrest the coveted Russian crown m the mtav of 2 Peter denounced primogem 
spoil from the young Chafes XII >et Peter was the only one ture m general a a stupid dangerous and even unscriptural 
of the three conspirators who survived the Twenty one Years practice of dubious origin The tisiav was but a preliminary step 
War m which they so confidently embarked during the summer to a still moie sensational novelty Peter had resolved to crown 
of 1701 He was also the only one of them who got anything by it his consort empress and on Nov 15 ^ he issued a second 

Charless immersion in the Polish bog (1702-1707) as Peter manifesto explaining at some length wh> he was taking such an 
phrased it enabled the tsar not without considerable expense unusual step The whole nation listened aghast to the mamfesto 
and trouble to conquer Ingna and lay the foundations of St The coronation of a woman was m tht eyes of the Russian people 
Petersburg (Leningrad) a scandalous innovation and the proposed coronation was doubly 

In these early days Peter would very willingly have made peace scandalous in view of the base ongin of Catherine herself (See 
with ins formidable nvai if he had been allowed to retain these Catherine I ) The ceremony took place at Moscow on May 7 
comparatively modest conquests From 1707 to 1709 the war 1724 

bh tes part was purely defensive Charles would not hear of Dunng the last four years of ins reign Peter s policy was pre 
p^ce tiE ful restitution had been made and a war indemnity dommantly Oriental He had got all he wanted m Europe but 
pad while Peter was fully resolved to perish rather than sur the anarchical state of Persia at the beginning of 1722 opened 
rtoler h® ^ paradise Petersburg After fkltava (June 26 1709) up fresh vistas of conquest The war which lasted from May 1722 
peter hitherto commendaMy cautious even to cowardice but now to September 17 3 resulted in the acquisition of the towns of 
Up with pride rashly plunged into as foolhardy an enter Baku and Derbcnt and the Caspian provinces of Gilan Mazan 
as ever his rival engaged m The campaign of the Pruth daran and Astarabad The Persian campaigns wore out Peter s 
to Jiiy 1711) must have been fatal to the tsar but for health A long and fatiguing tour of inspection over the latest of 
behaviour of the omiflpotmi grand vizier who let has great public works the Ladoga Cana! during the autumn of 
r «my go at the very instot wMn it lay helpli^s m tjH brought back another attack of ins paroxysms and he 

h] Hf of ills iMd Even so Ftor by the peace of the prdth died after terrible salermg on Jan 28 172^ 
i tai 0 that ks had gamed by the Azov arpedifeioa dmraef er^Fd:er s daim to greatness rests mainly on his 

^ ^ fin recavmg the tidmgs ol the oonelu recogmticm of the requirements of the Russian nation and his own 

^ ^ (Au|c®t %fzt% Peter iedarkl cidiptww m its rufer It wouW have matemfly hghtened his 

Iw ## It war the had he placed foreipeii at the head of ewy 

of stet# attowmg thorn 

bvkm^my Bui he that at 
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fi ild hip tnd liointneii t Ru u houa be ru d ^3 kj s 
lioi In 10 L c^ntr and bctort hi etitb c c \ iirpor in phte in 
hi tiiipiu \ b ir the h na 0^ cdp ble R i n ci hi o\n 
tf inr E^ei in n nro \ eepr ciom >*6 nt e ^0 t bi£;b 
lit the idle >nir it ii the ptopie He «e\er ce tio^en n 
wliifii he not iblt to repk e b\ one hir re er Ht po 
e tc JO OTttlimc? 01 the htroi r re 0^ the oM bun 
/or 2 / b or de od ib \c ee them in the /’t* H and be 
i) mmu Fi e\pin i\e natnr lo^edniath nd pare 
\o donF 111 h t ot ihe bo^atm s po e td ht pa 

ion will a ht nide \iems of his protot\p s 1 i hi quail les 
indtid nert n a tolos ai scale Hi ra e ^^^iS c clonic his 
hilud ri ei\ oppid hor oi e\ter'iination Hi Darquets ntre 
or+it n p imt i.on\Usions He intd h ioted e ore 
of the nan s ol oid Thcie ire deeds of his nhich make lmnam^> 
htiddtr ina 1 0 man equally great has e\ er de tended to such 
depths of ruilt> and trtacher> \et it may g nerallv be allowed 
that a tram of nobihtt ot which we occasionall> catch iliumm t 
giimp c e\ orts irom time to time an all forgiving admiration 
stian t 3u as it mav sound leter the Great was at heart pro 
fouridi> rtli^iou Tt\ men have ever had a more intimate per 
suision that the> were but instruments for good in the hands of 
God 
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PETER II (1/15-1,30) emperor of Russia only son of the 
Tsarevich Alexius was born on Oct 18 1715 From his childhood 
the orphan grand duke was kept m the stnetest seclusion On 
Mav iS 1/ / Peter II according to the terms of the supposed 
last will of Catherine I was proclaimed sovereign autociat The 
educUion of the young prince was entrusted to the vice chancellor 
Ofeterman Menshikov who lodged Peter II m his own palace on 
the \asiiy island had intended to marry him to his daughter 
Maria the scheme was frustrated by his fail (Sept 21 1727) 
Peter fell into the hands of the equally unscrupulous Dolgorulu 
who earned him away from Petersburg to Moscow where he 
was crowned on Feb 25 1728 He was betrothed to Cathenne 
second daughter of Alexis Dolgoruki but on the day fixed for the 
wedding (Jan 30 1730) the emperor died of smallpox 
PETER in (17 8-1762) emperor of Russia only son of 
Charles Frederick duke of Holstein Gottorp and of Anne eldest 
surviving daughter of Peter the Great was born at Riel on Feb 
21 1/28 la December 1741 be was adopted by his aunt Elizabeth 
Petrovna as soon as she was safely established on the Russian 
throne and on Nov 18 1742 was received into the Orthodox 
Church exchanging his original name of Karl Peter UInch for 
that of Peter Fedorovich On Aug 21 1745 by the command 
of his aunt he mamed the princess Sophia Augusta Frederica of 
Anhalt Zerbst (Catherine Alekseyevna) The union between a 
prince who physically was something less than a man and mentally 
little more than a child and a princess of prodigious intellect and 
an insatiable love of enjoyment was bound to end m catastrophe 
But there is no foundation for the stones of Peter^s neglect and 
brutality Even when Peter III succeeded Ehzabeth on Jan $ 
762 he paid off Cathenne^s debts without anqtnring their ongip 
He gave her a magmficent establishment and great domains His 
infidelities Catherine took as a matter of course provided her own 
love affairs wer| not mtetfered with 
Petit $ foreign policy reversed that of Elmbeth He had not ' 


been on tut tn ont itr two months when he made pacific over 

lure 0 the kn of Prussii whom he habitu llv alluded to as 

ht king m\ na r Peter worship of 1 redent k resulted in 
a peace (Miv ) and ( "^uic 19! m ^n ottensive and dtien ne 
alh nee bet \een Ru sia and Fi 1 1 whereb} Peter restored 

o Pfu sia ill the terntorv % on fiom her bv Rus la diirmt^ the 
I fi c ve^ lid tn a id 0 acund FredeiicL gamst ail hi 
cnen ics Thi vc s loP wca ip b\ a i hole eries ot menacing 
rescnpi aidre d bv Peter to he court ot \ienna in which 
war Aa threatema im t \ustna mstantlv complied with ail 

the jfn ndh of the km 01 Pru sia rmaiiv he quarrelled with 

Deni irk and the Ru an mmv re cived oidei to invade Dtii 
mnrK bv w ly ot Me kl n )ur But beiort the actual collision 

t( ok Lc n IS caim ct the coup d etat at St Peter bmg bv 
which Ca herin {se Cite brine II ) succeeded to the throne of 
Rus la From Juh 9 to Julv iS Peter wa m cu todv at the eastle 
of Ropsfaa His end is uncertain but the evidence points to his 
murder (Juiv iS i 6 ) b'V Alexius Orlov Theodore Barvatmski 
and everal other persons still unknown 
See R N Bain Peter IF! Emperor of Russia (London igo ) 

V A Bilba ov History of Catherine 11 (Ru ) vol 1 (Berlin 1900) 

(R N B) 

PETER (Pedro) the name of several Spanish kings 
Peter I king of Aragon (d 1104} son of Sancho Ramirez 
recovered Huesca from the Alohammedan in 1096 
Peter II king of Aragon (11/4-1 son of Alphonso II 
and Sancia dau^-hter of Alphonso \III of Castile had a very 
marked and curious personal character As a Spanish prince he 
was a crusader and took a distinguished part in the victory over 
the Almohades at the Navas de Toiosa in i i His lands to the 
north of the Pvrenees brought him in touch with the Aibigcnses 
and mi he fought against Simon de Alontforts crusaders 
moved not by sympathy with the Albigenses but by hostility to 
the conquering intervention of the north under pretence of re 
ligious zeal A favourer of the troubadours he combined great 
personal valour with the most lax morality He was killed at 
the battle of Muret (Sept i i 13) 

See J Pointer Chromcle of James I of Aragon (Trans London 
1S83) F Darwm Swift Life and Times of James tke First tke 
Conqueror (Ovfoid 1894) 

Peter III king of Aragon {1236-1 86) son of James the 
Conqueror and Yoiande daughter of Andrew II of Hungary 
Through his marriage with Constance daughter of Manfred of 
Beneventum he claimed Naples and Sialy from Charles duke of 
Anjou thus beginning the strife of the Angevin and Aragonese 
m southern Italy His conquest of Sicily earned him the surname 
of the Great He repelled an invasion of Catalonia by the 
French king and died Nov 8 i 86 
See Ramon de Muntanez Chromca ed R Lanz {Stuttgart 
1844 Fr trans by Budion Pans 1824-28 Coll des chromques 
: nabonales) O Cartelhen Peter von Aragon u die Stzdtamsche Vesper 
' (Heidelberg 1904) 

Peter IV king of Aragon (d 1387) son of Alphonso IV and 
Teresa dEnteqa known as The Ceremonious by the rigid 
etiquette he enforced and as he of the dagger because he 
wounded himself m cutting to pieces the so caled charter of the 
Union which authorized the rebellions of his nobles His Me 
was spent m warfare He routed his nobles at Epila (1348) re 
annexed the Balearic islands was engaged in confiict with Peter 
the Cruel of Castile until the accession of Henry of Trastamara 
{1369) conquered Sicily m 1377 and ceded it to his son Martin 
(d 1410) He was three times marned to Mary daughter of the 
king of Navarre to Eleanor daughter of Alphonso IV of Portu 
gal to Eleanor daughter of Peter II of Sicily^ by whom he had 
a daughter Eleanor whose marriage with John I of Castile car 
ned the crown of Aragon to the Castilian hue 
See ZunH Anaks de Aragon (Saragossa 1610) 

Peter the Cruel ^ fctng of Castile (t 333-1369)^ son of A! 

! I^onso XI and Maria daughter of AIpbofiso IV of Portugal^ 

I began to reigfi at &0 age of 16 Confcroled at first by his mother 
he emancifialed himself with the encourhgemmt of the minister 
^ Albuqueitlue against Whom he turned finder Cfie influelta of his 
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mistress Mam de P di la ^ le jnt om in ot hi hartm ot m 

he ne\er btcane tired In i -^4 iit \\ s Lbtrud into marrv ng 

Blanche oi Lourboii no dt e ea ht t one Iripn unet n d t 
period of turn oil hat iisued he e captd from Tcro 0 o la 
and from i 5~o6 ht is ni r and w s en md in connnu I 
wars with on P wa at t is time that he pupet ^ed 
senes 01 irurdtr \ hich made hiri od ous earn nt, the rcpn ^tirn 
of mon ^rou ruilU indicated b> hi k In ^66 attacKed bv 
Ho r\ ot Tra'^ianar ht tied iid ^ook rem e wi h the Black 
Pripct whu rein 1 ea him When the Black Prmce ktt ^pain 
disgusted b\ iis dll> s teiociU leter wa o\crthrown h\ Htrrt 
with tht aid of du Gutsclm in whose tent he was murdered March. 

See P Lopez de 4\ala Crcmca de los r \e d Ca^ttUa 

(Madrid i /g-So \olb l P Merimte Histo re de Don Pedre / 

rot de CasltUe (Pan 1840 En trans 1849) 

PETER I (1844-1921') tirst king of the Serb Croats and 
Slovenes was the eldest son of Alexander karagjorgje\ic who 
had been elected as Prince ot Serbia on tht expulsion of the 
Obrenovic dynasty in 1S4 and was therefore grandson of Kara 
George the first leader of Serbian independence His father lost 
his throne m and withdrew to Austria where Peter grew to 
manhood Accused of conspiring against Prmce Michael Obreno 
VIC (1S68} Prince \lexander transferred himseif to Switzerland 
and Peter made Geneva his headquarters for man\ vears 

In iS/O he joined the French 4 rmy as a \olun eer and served 
with dis inction in the campaign against Germany In 10 / 6 he 
joined the Bosnian insurgents against Turkey and fought under 
the assumed name of Peter Mrkonjic iea\ ing behind him a legend 
which had its mfiuence on the young revolutionaries of a later 
generation In iSS he the exiled Pretender and not the ntwiy 
proclaimed king of Serbia was invited to attend the coronation 
of Tsar Alexander HI who re enied Milan s dependence upon 
\ienna and it was very largely due to the Tsars personal infiu 
ence that in 1883 Peter married Zorka diughter of Prmce 
Nicholas of Montenegro For a time he hved at Cetmje but after 
his wife s death m 1890 be again lived m Geneva 

In 1903 shortly after the murder of king Alexander and Queen 
Draga a military gang Peter was unanimously elected king 
of Serbia and though he was gravely embarrassed at home by the 
political interference of the regicides and abroad by the odious 
circumstances to which he owed his accession he set himself 
steadily to work for constitutional government his tact seif 
effacement and liberal outlook forming a marked contrast to the 
attitude of Serbia s previous rulers and contributing to the rapid 
political consolidation which followed the upheaval of 1903 In 
June 19x4 ill health forced him to entrust Crown Prmce Alexander 
with the regency and condemned him to a passive role during 
the World War But the simphcity of his life his stirring procla 
mations to his soldiers and the visits which he paid to the trenches 
in a half crippled condition did much to encourage Serbian resist 
ance and he shared the privations of the great retreat across 
Albania lying in a htter After the war and his election as kmg 
of the Serbs Croats and Slovenes he hved mainly m retirement 
at Topola and died on Aug 16 1921 (R W S W ) 

PETER, FIRST EPISTLE OF The Epistle is addressed 
to the elect who are sojourners of the dispersion (dmspora) in 
Fontm Galatia Cappadoaa Asia and Bithynia The term dis 
persion suggests scattered Jews but references m the epistle to 
their previous benighted state (1 14 u 9-10 iv 3) seem rather 
to imply that the recipients were Gentiles and if so the word 
Mlspersion is used metaphoncaily for Christians scattered 
among the heatben The primary purpose of the writer seems 
to lm¥e bem to strengthen the courage of these Asian Chnstians 
who Were faced with persecution and to enjom on them such 
conduct as would remove all excuse for the common confusion 
betwem Chmtianity and crane 
Ike questions of date and authorship are closely connected 
for many cotica have maintained that the contents' of the epistle 
^ date snbsequmt to the death of St Peter (a) References 
to pei:#cntton occur tn I 6 li ra xv v 9 thereapients 
a ^ fiery they have to bear repte^Mjhes and 

ft 
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—PE PER 

tnourt mt\i rt 1 10 miv urer a doth eves and 

mjr enr h< u n P 1 no ter thit dti h is tht in 

e\i tbk >tni V o t\i t 1 nai ba it must mark the be 
ginnng ht nt ric eta on 1 t ^er and not confined to 
thi p oinces acirt ed Tteat\cr>s iiila conditions to 
ho e implied P s i ti t© Trajan and therefore it is 

arsutc ^ If er i“Iu t, o ht am period and written 

ung ai^er tne \po If d 1 h 

It 1 e ha per ai^ion ol Peter s death under 

Nuo It IS ver t i ^ ^0 sin pu e hat the e conditions existed 

during h s Inttimc Thtrt \ s certamlv 00 gentrai persecution 

btfort Ntio am uu oil rt 1 authontv (Tc.ci us) ives no hint 
that the Neron n pei ei tio e\ tnotd betond the cit> of Rome 
wtie e It wa due 0 lot i tau m en tic rehgious persecution 
was so strange 0 the o v olerance of Rome that most scholars 
think hat a ton idtrabk in e mu t be allowed for the policv 
to hat c de\ elop d R m av think hat the Fiav lan emperors be 
gan svstematii persecution after the Jewi h war others believe 
that there was noihng erious m the pro\mces before the reign 
ot Domitian (81-96 and Proies or Merrill (Essays m Early 
Christian Ihstor ) is seep ical e\en about that But the evidence 
of the 4 pocalvpse se ms dtcisne that Rome persecuted syste 
maticall> m the time ox Domitian at lea t in Asia I Peter ap 
pears to ha\ l been written at a time when the conditions reflected 
m Plmv & lettei wtrt just coming into being the imperial au 
thoritie were mamies^ing hostihtv due to a lack of understand 
mg but there had been few jf an'v mart>rdoms and the author 
belra>s none of the ferocious resentment against Rome which 
characterizes the Apocalvpse indeed he still entertains a respect 
for the au honties not unlike that of bt Paul (I Pet ni i^) 
There is no allusion to the Emperor worship which caused trou 
ble m Domitian s time On these grounds it seems possible to 
date the epis le roughl> The terminus ad quern is fixed by the 
full development of the Domitian poiiey If Ramsay is right m 
connectin®^ persecution with the Jewi h war /O is the terimnus 
a quo if not Ss-90 is the most probable date but the epistle 
must be considerably earlier than the Domitian portions of the 
Apocal>pse (b) It is generally agreed that the epistle has close 
affinities with some other early Christian works no ablv Ihe 
Epi tie to the Romans (q 0) the Epistle to the Ephesians (qv ) 
the Epistle of James (q% ) and the Epistle of Pol>carp Dn 
fortunateh the dates of some of these works are uncertain and 
It IS not agreed on which side is the dependence The majontv 
of scholars allow that m the case of Romans the dependence is 
on the side of Peter and the balance of opinion favours the 
pnonty of Ephesians though not of James If so the author of 
I Peter wrote at a time when Romans and Ephesians were well 
known at least m his neighbourhood If the Pauline authorship 
of Ephesians is rejected the inference must be that I Peter was 
written at a time when a pseudo Pauline epistle had had time to 
gain currency and that could hardly be earher than the second 
centur> But as we have seen there are difficulties in dating I 
Peter after the Apocalypse If Ephesians be a genuine work of St 
Paul then I Peter may have been written at any time after St 
Pauls imprisonment If James is dependent on I Peter then we 
have an additional argument for the early date of I Peter The 
objection that Peter would not be likely to quote Paul is only 
forcible on the old Tubingen theory of a life long feud between 
them (c) The theology of I Peter is simple and bears marked 
resemblances to that which finds expression in the early speeches 
m Acts Its Pauhnism has been much exaggerated Jesus is the 
promised Messiah and the Spirit of Christ is the spirit which 
was in the prophets His suffering for sm had rescued the elect 
and Ins endurance was an example for Chnstians faced with per 
secution After death Jesus preached to the spirits in prison 
The source of Christian Me is to be found in behef in God and 
in baptism Christians are a royal pnesthood a uoly nation 
destmed at the end of the world which is close at hand to inherit 
the promises Church organimticm as it appears in this epistle 
IS very simple and primitive there are elders who shepherd the 
flock but there is no trace of a developed organization There 
■ IS nothing in these facte to p»eclu<|p a behef m thelPetnne author 
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! ip Cl ^iiL iDi it in Oi t oi ndi ion to he cor-^ran 
Ft tr ur i\td 1 1 c \ ol \t o ard 1 \cg up eautn H i Ro’^ e 
Pt h \e tn acqjim td \\i h o le ot s Paul kt 

Ur p r iijiar\ wi ti ont written to ^ne Ron ans ard with n 
li hti It dur n the Aoob !e b ix^pri onmen in the ut\ He 
II h \t ii\tu to te the bt irniig ot tnat per ecu uoi t\ 
uij ^ ^ \ ) in i p im OI Bonn i n nd ^ ( e 

hrc a e a I tied m the di s of Piim \or is the iancua e 
di*r lA \ t loub S P ter h d iiveo fo m ry \ear ai 
( itift. pt un corr^unitieb nd he wouM douDtle s tnpo\ 

11 nt 1 II ettr \\ the first oi the Catholic epi ties to ' 

ti It 1 nh i in he canon o Scripture and it seems to ha\e been 
\ d \ ic p d H the end oi the econd cen^ur It ib ho\t er 
(nit td iron th hlara^oran car on which probabh repres nt 
th rpi lull or Rome about ad oo The omission ma> ha\c 
bttn a cidtntal a d Zahn would emend the text 

B iK r \Pit\ — Cha e Epi tk oi Piter in ffa^hngs D ct of the 

I * hmitdd S mon Peter m hneye Bih Lightloot 5 Clem nt 

cf R nti and 11 Harnacl Vtchr Lt and Chro lo i \ Mottatt 
! iro^ c the L of the \ T Zahn Introd to tl e \ T Ram av 
tl i c! m ikt Rof if Empire Merrill Essa%s tn Ea h Christ Hist 
c mmenta i bv Bi g Ma\or v Soden Weiss and Windi ch (m 
Handhi h \r> (PGS) 

PETER, SECOND EPISTLE OF This epistle claims to 
ha\€ bun written by bimon (or Syraeon) Peter a servant and 
\postle ot J sus Christ The author after a preliminary ex 
ho 1 1 ion cicchres his de irc to testify again to the power of 
Je u He ba cc his te timonv partly on his own experience m 
the bolv mount and pirtlv on the wo d of prophecy The 
mention oi prophecy leads him to deal with the question of false 
Dro3hcts who are accused of lalse doctrine and immoral practices 
In tins section (n i- ) is included almost the whole of the 
tpistle ot Jude (q ) The author then deal with the expecta 
tioii ot the Firomia which some were beginning to doubt This 
1 the miir obicct of the letter to attack the false prophets and 
to defend the cert mty ot the Parousta of the Lord 

4 s I I cter was the first of the Catholic Epistles to be admitted 
into the canon so 11 Peter was the last It was accepted at 
\le\indna m the third centurv thence it passed into the canon 
of the church ot Constantinople but not until the fourth century 
was it accepted at Rome and the Syrian church admitted it in 
the sixth centurv 

The cumulative weight of the following objections to its au 
Ihcnticity is generally held to disprove its claim to Petrme au 
thorship — (a) Ongen the first to mention it as Petrine admits 
that Its authorship was disputed (b) The style language and 
thought not only differ from I Peter but from the rest of the New 
Testament (c) References to immorality associated with false 
teaching seem to belong to a date much later than that of the 
4 postIe Peter (dj The incorporation of Jude makes Petrme 
authorship improbable (e) The attribution of scnptural au 
thonty to the Pauline epistles (m i6) points to a date not earlier 
thin the second century 

It IS impossible to say when or where the epistle originated 
For the date a termmus a quo must be fixed by (i) the prevalence 
of an immoral gnosticism ( ) the attainment by the Pauline 
epistles of a quasi scriptural authority (3) the use made of the 
epistle of Jude and perhaps of th^ Apocalypse of Peter The 
termmus ad quern is the use of the epistle by Ongen We may 
say that the most probable date for its composition is the middle 
of the second century 

It may have been written in Egypt where it first appears or 
as Deissmann thinks it may have originated in Asm Minor 

The theology of II Peter is suggestive of a late date Chnst 
is referred to as our God and Saviour and the fatherhood of 
God seems to be understood only m reference to the Son The 
work of Chnst was the redemption of the elect and this re 
demption awaits it s consummation in the Parousm The present 
woild will be destroyed by fire and the wicked whether angels 
or men will be finally condemned then will begin a new era of 
happiness for the elect 

Bibhoghafhy the bibliographies to Pexm Fmt ErisTnif m 
JuDB CPIST1.E m ^ (PGS) 


PETERBOROUGH 1 ci y and port of entry ot Ontario 
L nadi ird capi al ot Ittc oorough count} situated o m \ E 
ot Toro’^ 0 on 0 on Dce ri\er and the Canadian \a lonal and 
Cin^dan Paciic ra w y Pop (15 ) / The fiye falls 

af he O onabee a hi noin wi h a 0 a! des en oi :)0 tt lur 
m h po^e lor a lar t and increasin'^ number 01 manutacturiHg, 
e ab nme’^ w iI it can nzj ion a part ol he Trent canal 
lye commu-^i on m h L ke Ont r 0 and Georgian bay Peter 
LO ou^b has an eiectn iway ana contains important manu 
tar one of eiectn al mac mtr\ and upplies iron and steel 
br farm mpkment a \ fiour i d yc oolien mills 

PETERBOROUGH, a city md municipal borough of 
\ or n^mp on hire E lard ) n \ trom London by the L “N E 
riiiyay tr\ed a! 0 D\ the LMb rali^vav Pop (19^1) 4^ 5^8 
It 1 itua ed on tht river \ene on he wt tern border ot the 
Fen country 

Peterborough {Bur^h Burk^us %a icti P tn) m early days 
nam d Medehamsttde was a Saxon yilia^e betore when 
Saxulf a monk found d the monaster} on land ^^ranted to him 
tor that purpose b> Penda king ot Mercia Its name was altered 
to Bur h between 99 and loo:, aPer \bDot Renulf had made a 
yyall rourd the mmster but the town was not a borough until 
the I th century The burgesses recen ed their first charter from 
Abbot Robert probably Robert of Sutton (i 6 Lntii 

the 19th centurv the dean and chapter who succeeded the abbot 
as lords ot the manor appointed a high balift and the constables 
and other borough ofticers were e ected at their court leet but 
the borough was incorporated m iS 4 4 mong the privileges 
claimed by the abbot as early as the i-»th century was that ot 
having a pri on for telons taken m the soke and borough In 
1^76 Bishop Scumble sold the lordship of the hundred of "Nassa 
burgh coextensive with the soke to Queen Elizabeth who gave 
It to Lord Bur^hley and from that time until the 19th century 
he and his descendants marquesses of Exeter had a separate gaol 
n Peterborough Weaving and woolcombing were earned on in 
Peterborough m the 14th century The city sent two members 
to parhament for the first time m 154/ but the number was 
reduced to one in 1883 and m 1918 the representation of the 
town was merged with that of the county 

The cathedral of St Peter is the third church that has occupied 
the site the first founded under Penda king of the Mercians 
about 636 was destroyed by the Danes in SyO and the second 
founded m Ring Edgars reign was accidentally burnt m 1116 
The present building founded m the following year wao conse 
crated on Oct 413/ It embraces eight p nods of construction 
and in no other building can the transition be better studied 
through the vanous grades of Norman to Early English while the 
later addition is Perpendicular 

The erection proceeded as usual from east to west and while 
an mcrease m elaboration is observable in the later parts the 
character of the earlier buildings was kept so that no sense of 
incongruity is produced A series of umiorm Decorated windows 
were added m the 14th century The early Norman choir ter 
mmatmg m an apse was founded m 1117 or 1118 by John de Sais 
or Sez and dedicated in 1140 or 1143 the aisles of both transepts 
and the whole of the south transept were built by Martin of Bee 
1140-55 the remaining portions of the transepts and the central 
tower of three stones were completed by William de Waterville 
1155-75 the nave late Norman was completed by Abbot Bene 
diet 1177-93 who added a painted roof of wood the western 
transepts transitional Norman were the work of Abbot Andrew 
1193-1200 the western front actually a portico of three arches 
was probably built between i 00 and i 50 The lady chapel bmit 
parallel with the choir was consecrated m x 90 the bell tower 
was erected between i 60 and 1274 th® southwest spire the 
pmnacles of the Banking tower of the west portal and the enlarge 
ment of the windows of the nave and aisles in the beginning of 
the 14th century the new building or eastern chapel m the 
Perpendicular style begun m 143S was not completed till 1528 
In 1541 the church was converted into a cathedral the abbot 
being made the first bishop In 1643 the building was defaced 
by soldiers of Cromwell To obtain matenals for repairs 
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me iad> diipel \ 1 uLen do\r In Ic er pai of the, iS h ^ 
C€ntiir> ihe church rtpntd 111 lurthtr rt unt s 
took place On account of ti t in tcure c oi ht cen 1 1 1 cr 
IE iSSj It mas tiLeii do n md ri 0 tn 1 d d Out, t\rtn 

for ihe lour comer ur it ddeu ea h in il e igth cen ur} 

In 189^ the rt toniion ot t^e e iron and 0 hr p -mi 
begun durmi, this re tora ion 1 1 oi ^ c c uci o m ba\ur ^ 
church ent lo ed "nitlim a cr\ p u^der the outh tran pt m di 
co\ered Catli ri e of '\ra;3uii s m erred m h ti ^eura! in 
i:)^6 and "Man Qj en of ^cots in i o jut he otcH or the 
Scotu h qiiten is renio\ed to Westmin er •\bbe'v m 161 Tht 
cathedrJ is pproacheti h\ a \oni n pjttta i^o\e mnith ib 
the thipel of bt \ichola built b> \bbot Pereditr and on he 
left the ch pti of bi Thoniu. a B cl ei built b> \bDot \stt^on in 
the :5tli centur> as it stand but on milH Norman Thegattma\ 
to the bishop s palact formerl} tht abno s hou e mas bml m 
1319 and the deancr> gate abou i o One of the canonr^ 
house IS formed partl> irom a hail of he h centur> 
Peterborough is included for cm! purpo es m the p rish of St 
John the Baptist but tor ecck las i ai purpobe it is <ii\ided into 
four the additional pan hes being St \Iar\ Boongate (iS o 
St Marks (16^8) and St Pauls (1869) The old parish church 
Qt bt John originaii} stood to the east of the cathedral but ma 
rebuilt on its present ite in tie centre of the ci^v (1401-0^; m 


m n B jrnu iil 1 ii it t s i n s on vioraanio 
CO n Lt ir 01 ol bt ^ 1 1 mith mhch he hastened 

rom td u I c i Hp t 1 toqmnt 111 debate and intrepid 
in \ji m II c m « ne d b\ mcon istenc} and his want 
oi j 1 in ^ c u 1 Hi nr t m lie Care} daughter of 

S \ \ Ir D c kreardm hire died m I/09 

In h t t ^ fd \r m PoDin on a tamous sm er 

ot g e d I \ 1 t t b bht li\td apart from him 

t e n cd ^ i le d 1 mis only shortly before his 

Giinn ijt d he countes of Pe erborou h 

Lb a\ I — ^ d bt b WiHum Stebbmg (1890) and the 
U r 1 n in S} n Color el the Hon Arthur PameE 

} Iher t i ifdrth memoir of Captain George 

I C r*i n X th m i d n j id as a n titious narrative inspired 

‘ b Su 11 m tne i 1 Hi ^ e (i 91) \i ; 

PETER DES ROCHES ^d I bishop of \\mchester 
under John nd lie ir> HI ma a Poitc\m by extraction He 

recti\c^ the oft ct ot h r 1 1 inn tomard the close of Richard s 

rei li and uiiutr Richiros suice or became an influential coun 
sei or In I o he b tame bi hOD oi W mclitster and though his 
cite ion m t ai pu cd t mas conlirmed b> Pope Innocent III 
\ ho horourtd Peter b\ const crating him m person None the 
le the hi hr ry toon b} his ro> al pa ror during the period of the 
interdict nd during th stmggit with the barons In i 13 he 
wd made lastiuar m ucce ion to Geofrey Fitz Peter At the 


Perpendicular style The educational est blishments include the 
Henr> \III grammar or chapter school which used the chapel 
of St Thomas a Becket until iSS^j and Deacons and Ireland 
chant} school established in I/21 for the clothing and educating 
of o poor bo}S Ihe principal public building is the market house 
(16/ ij used as a town hall The modern pro pentv v.nd rapid 
growth of the town are chiefly due to the trade caused by the 
junction of so man} raiiwav lines Adjoining the town are 
extensive railway works The principal manufactuics are of agri 
cultural implements bricks and tiles There is lade in agricultural 
produce The municipal borough was incorporated m 18/ 1 The 
soke or liberty of Peterborou^^h with a population (1931) of 
51 84^ constitutes a s parate admimstratne county (ibbS) The 
diocese of Peterborough includes the whole of Rutland nearly all 
Leicestershire and Northamptonshire and small portions of 
Derbyshire and Huntingdonshire 
PETERBOROUGH AND MONMOUTH, CHARLES 
MORDAUNT5 3RB Earl of (c 1658-1 /jo) Fn^^hsh soldier 
and statesman son of John Mordaunt created Viscount Mordaunt 
of Avalon and Baron Mordaunt of Reigite m 16^9 and Ehrabeth 
Carey He served in the Na\} and then became a Mhig and keen 
opponent of James II In Holland in 16S6 he proposed to Wilham 
of Orange the invasion of England and later when WiHiam was 
king Mordaunt was made a pnw councillor first lord of the 
treasury and earl of Monmouth Against the kings wishes he 
introduced a bill for tnenmai parliaments m 169^ and m 1697 he 
was sent to the Tower on the ground of complicity m Sir John 
Fenwick s conspiracy Soon after on the death of his uncle Henry 
Mordaunt he became earl of Peterborough 
In the reign of Anne he drew down on himself m 1702 the 
emuTe of the Commons for his action in trying to secure the 
?s^tutn of his nominee at Malmesbury and was sent off m 1705 to 
eoinmaiid hn expedition m Spam He bes eged Barcelona and in 
1/06 entered Valencia m triumph II is difficult to understand the 
action of Peterborough during tins campaign unless on the sup- 
that he was out of sympathy with the movement for 
lifec^ng the Anstnan pmee Archduke Charles on the throne of 
He was recalled to England to explain his conduct and 
1 ^^ the Tories in 3:707 The differences between the three peers 
^lii^orough Galway and lyrawley who had served m Spam 

St Q the Imrds but the majonty declared for 
s of thanks were passed to him m x 70B He 
tee he engaged the ministry m pledges of 
i Neveithekss he was made a Knight of 
of George I Lord ^et^hdrongii^^ 
1 1# %i teWn on Oct 1735 

'wii of ieroe fhi tortni 
eawj Wap mr 


battle of Lincoln (i ) 1 tier led a di\i ion of the royal army 
and earned some distinction by his valour but he played a sec 
onJary part in the go\irnmtnt so long as AVilham Marshal held 
thf regency Afkr far hil s death (i 19) Peter led the baronial 
opposition to Hubert tit Burgh with varying success At first 
the justiciar was succe fui In 1221 Peter meditated going on 
cru ade i 3-1 4 saw Ins party broken up by Hubert s ener 
getic measures m i / was himself dismissed from his office and 
left England to join the trusade of the emperor Frederick II 
He was ab ent from Enghnd until i but m the meantime 
enhmeed his reputation both as a soldier and diplomatist After 
the fall of De Bur^h he kept m the background but offices and 
honours were heaped on his dependants This foieign party tn 
umpbed over the revolt which was headed by Richard Marshal 
m I 35 But the primate Edmund Rich denounced Peter as a 
mischief maker and demanded his dismissal Peter was permitted 
to leave the country with a pardon (135) he conciliated Gregory 
IX by rendenng efficient aid m a war with the citizens of Rome 
(i ^5) and in the next }ear returned without molestation to 
his see Peter died in 1 38 and was buned at Winchester 

See C Petit Dutailhs Vte et rigne de Lmis VIH (Pans 1894) 
Lecomtre Dupont Pierre des Roches (Poitiers 1868) Stubbs Con 
stituitonal Bntory of England vo! 11 H W C Davis England under 
the Normans and 4 ngevms (1903^) T F Tout in the PohUcal Et 
tory of England vol m (1905) 

PETERHEAD, a burgh and seaport of Aberdeenshire the 
most easterly town m Scotland Pop (1931) i 54S It is situ 
ated about 33 m bv road E N E of Aberdeen and 44^ m by rail 
on the L N E R The town is built of locally quarried red granite 
A statue to Field Marshal Keith (born at Inverugie Castle 
2 m NW in 1696) was presented to the burgh in 1868 by 
William I of Prussia afterwards German emperor Peter 
head formerly had an extensive foreign trade and seal and whale 
fishenes now practically extinct It is however an important 
station of the herrmg fishenes and head of a fishery district with 
a large herring fleet and a busy local trade The north and south 
harbours he between the town and Keith Inch-t-a suburb — ^and 
the isthmus dividing them is pierced by a canal In the north 
harbour axe two gravmg doefe (21 acres) In addition to granite 
quarrymg and polishing the leadmg industries are ship building 
and cunng A mile south is the convict prison for Scotland 
A large harbour for which the breakwater extends from Boddam 
point north across the bay was built by convict labour 

The town lands blunged of old to the Abbey of Deer 
built m the X3th caatey by W 2 ham Comyn earl of Buchan 
but when the abbey ww erected into a temporal lordkhip in the 
, family of Keith the superiority of the town passed to the earl 
mingchal with whom It cotetiimed til Ihe foi|atnte # the 
eadteh M The town and teds were 
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b\ i* li hii e. 0 ip \ m nd nr on ntir uurc d\ the 
Mt iF t Mil tn Ho oilal oi Eoir ur h to i OwO ^no v*rt 
H lit 0 I c’ Pc till ad F ade i ^ ur^r ot b ror\ in 

by Gtcr^t hn ^ bith tal ma i tb i tbt tcre 0 tit ndirg 
01 hi Irtltn tr on Chii tra D \ i 
PETERHOF9 a oi Ru s 4 I the Len igrau p o 1 1 n 
^ \ f) E on tilt outb toas ot the Gah or Fn nd 

It \a loundccl m I ii ind g w a a a 1 nitr re idence 0 be 
cour roon 1 ^ e pal ce biiil b\ Peter he Gre ir i 0 I 
pi ct and ga dtn iln tra e t 0 tentune ot r ptn i ar hitec 
u a! U t h nuperou ioantaini art tancus Pup Cig 6) 
is 9 The ancitnl tm cuttiii" mdn try ill ilou ishe 
^et Gwa io the S) le I m (Mo cou 19 ir En li hj 
PETER LOMBARD (r iioo-r iiGo bibbopotPan btt 
ter Luo n 1 l/c*,n ^cn nt arum +ht on o ob cure parents 
%a born abuit the btgmnnt, of the i th cuitur> at \o\ara 
(tntn rt 1 01 td a belongiig to Lombardy) Mter r tei\mg his 
idui tion it Bologna be removed to Frante btan g a rttom 
n aition to Btnnrd ot CIairvau\ who fir t placed him under 
Lo olf at Rtins and aiterv^ irds sent him to Pans with letters 
0 Cilduin he aboot ot ht \ictor He obtained a theologic 1 chair 
m the ca hedrai school His famous textbook the Sen entiae was 
written betv^een ii4‘^ and ii^jO In ii;>9 he became bishop of 
Ians \ccording to one account he died on June 0 1160 
His famous heo 0 ical handbook Sentefi tarum Itbn quatuor 
IS as the ti le implies primarily a collection of opinions of the 
^ither ent entiae pairum These are arranged into four books 
of which the nrst treats of God the second oi the creature the 
third of the incarnation he work ot redemption and the virtues 
and the fourth of the seven sacraments and e chatology The 
most important thing in the book was its crvstaihzation of the 
doctrine concerning the sacramental system by the definite as 
sertion of the doctnne of th seven sacraments and the acceptance 
of a definition of sacrament not merelv as a sign of a sacred 
thm" but as itself capable ot conveying the grace of which it 
IS the ign The sentences soon attained immense popularity 
ultimately becomng the textbook m almost every theoMmeal 
school and giving rise to endless commentaries over 180 of these 
being written in En^and In 1300 the theological professors of 
Paris agreed in the rejection of 16 propositions taken from 
Lombard but their decision did not obtain universal currency 
Besides the Sentiniiae Lombard wrote numerous commentane 
(eg on the Psalms Canticles Job the Gospel Harmony and the 
Pauline Epistles) sermons and letters which still exist m ms The 
Glossae seu commentanus zn psalmoi> Davzdjs were first published 
at Pans in 153^ 

Lombards collected works have been published in J P Mignes 
Palrolagte latme Tomes 191 and 19 See also Demfle and Chatelam 
Chariidanum umversitutu panstenszs Tome 1 (Pans 18S9) Protoxs 
Fterre Lombard son ipoque sa vie ses cents son influence (Pans 
1881) Kogel Fetrus Lombard in seiner SteUung ur Phdowphie de^ 
MitteMters (Leipzig X897) A Harnack Dogmengeschzchte Bd m 
(1890 Eng trans 1894-1899) and the article m Herzog Haucks 
Realmcyklopadie Bd xi (Leipzig 1902) 

PETERLOO, or the Manchester Massacre a name given to 
a meeting held on Aug 16 1819 Peters Fields Manchester 
Its object was to demand the reform of parhament and it was 
attended by about 60000 persons including an unusually large 
proportion of women and children None were armed and their 
behaviour was admittedly wholly peaceable but the magistrates 
who were m a nervous condition ordered the Manchester yeo 
manry to seize the speakers immediately after the meeting had 
begun The yeomanry who were untrained Manchester business 
men did not confine themselves to arrestmg the leaders but 
made a general attack upon the audience crying Have at their 
flags and cutting them down with the edge as weE as the flat 
of their sabres The chairman of the bench of magistrates there 
upon ordered the 15th Hussars and the Cheshire yeomanry also 
to charge the crowd and m ten minutes the place was cleared ex 
cept for bodies some still groaning others with staring eyes 
gaspmg for breath others wil never Wathe more aH sdent ssave 
for those low sounds and the occasional jmortmg and pawmg of 
steed* The ifinnbers of kilted and woimd^ were disput^i^ ioo 
authenticated cases are know! The moigwtot hr tfe 


be aviour 0 the vtom nry ind its tncor ement by he govern 
irent to j^nbu td 1 gth 0 the uPimate sutct s ot t le refo m 

mo tP trt \ i t t uo r tdai ntw rare was stiutk biarmg tlit 

c t- a Ihc w ti-ed hive dra n out the word they have cut 
do n the poor ano nc d\ and uen as bt 0 uDn^ht com ersation 
lI \\ 11 I 1 

M m r 01 H H a E q (i 20- ) h Bamioid Passages m 

iteL ^ i Ri i I fiSi, F ^ B uton Stor\ oj Ft terloo (igig) 

anu. Three 4 i i Pc r oo {iq n (R M P ) 

PETER OF BLOIS iIeifi s B^ese\sis] {c iisy-c i o^) 
French writer the on ot nob c Lrt on parent was born at BIois 
In I r he V cpt on ciiv where he beeinic tutor to the young 
1 n Ailiinm II md leeper ot the evil seal He made many 
cn mie and 0011 a Led permi ion to ieav e the country return 
in^ to France at out 1 jO Pe er c tred the emplov of Henry 
Ii 01 Ent,iana about ii ^ He becime archdeacon of Bith and 
oon af er v^rd chancellor or seeretarv to Richard archbishop 
ot Canterburv ana to Richards succes or Baidv^in being sent 
on t\o occ ion to Italy to dead he c lu c oi these prelates 
bet ore the pope At ter the death of Henrv II m iibg he was 
tor a time ecretary to his widovv Eleanor m Normandy he 
obtained he po ts of dean of Molverhamptoii and archdeacon 
of London He died some time a er March i 04 

Peters wntm s fall into four clas es letters treatises sermons and 
potn. b His Eptiitolae collected at the reque t of Henry II are an 
important source for the historv ot the tim thev art addressed to 
Henry II and to various prelates and scholars including Thomas 
Bccket and J ohn oi Sili bury His treatises include De lerosolymtiana 
peregrznatwnc acceleranda an exhortation to take part in the third 
crusade and Dzahgus inter re em Menneum II et abbatem Bonae 
vaUtnsem his extant sermons number 6^ and his poems ate umm 
portant Peters worls have been printed in several collections 
including the Patrologia of J P Migne and the Histonae francorum 
scrzptores of ^ Duchesne Of eparate editions the best are those by 
Pierre de Goussamville (Pans 1667) and J \ Giles (Oxford 1846- 
1847) 

See the Hisioire htteratre de la Prance Tome xv W Stubbs 
Lectures on Mediaeval and Modem Eistorv (Oxford 18S6) Sir T D 
Hardy Descriptive Catalogue of Materials relating to the History of 
Gnat Britain (1862-1867) and C L Rmgsford m vol xlv of the 
Diet Btog 

PETER OF COURTENAY (d i 19) emperor of Romania 
(or Constantinople) was a son of Peter of Courtenay (d 1183) 
and a grandson of the French king Louis VI Having by a first 
marriage obtained the counties of Nevers and Auxerre he took 
for his second wife \oIande (d 1219) a sister of Baldwin and 
Henry of Flanders who were afterwards the first and second 
emperors of the Latin Empire of Constantinople Peter accom 
pimed his cousin King Philip Augustus on the crusade of 1190 
fought against the Albigenses and was present at the battle of 
Bouvmes in i 14 When his brother m law the emperor Henry 
died without sons m i 16 Peter was chosen as his successor 
Consecrated emperor at Rome m a church outside the walls by 
Pope Honorius III on Apnl 9 1217 he borrowed some ships 
from the Venetians promising in return to conquer Durazzo for 
them but he failed in this enterprise and sought to make his 
way to Constantinople by land On the journey he was seized 
by the despot of Epirus Theodore Angelas and after an im 
prisonment of two years died probably by foul means 

See Gibbon Dechne and FaM of the Roman Empire (ed Bury 
London 1912) Vol $ p 448-449 E Gerknd Geschickte de$ iatetn 
ischen Kamrreickes von ConstanUmpel Vol 1 (1905) 

PETER OP SAVOY (c 1203-1268) earl of Richmond 
younger son of Thomas I (Tommaso) count of Savoy was bom 
at Susa After spending some years as an ecclesiastic he resigned 
his preferments and in 3:234 married his cousin Agnes daughter 
and heiress of Aymon II lord of Faucigny On the invitation of 
the Enghsh king Henry III who had married his niece Eleanor 
of Provence Peter came to England in 1240 and was created 
earl of Richmond receiving also fei^e estates and being appointed 
to several important offices During visits to the confement 
of Europe Peter metwsed his possessions in the Vaud district 
apd retuming to EngMad in ras^ he became assoesatei with 
^On de Montf ortj at the same tune the king s friend 

sMp He wrate caapteyted by Henry to ui^tiaie w*th tkb pop6 %cl 
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Loms I\ oi I rantc su^portiH Eari ^irrun m b b e lorts to 
impose re'^tr colons upon Ue ro>ai ro\ir He \ m\ o\er *0 
Henr\ s sidt in i 6o nd \\a con tquen i\ miover iron tlie 1 

council In i 6^ he 1 ft Eigl nd ana \\hen his nenhe \ Bom ace 

count of Sa\ o> die i m he s me ^ car he sumed b ti it 3 i 

count ot Sicoc Thi \\ is li o c aimed b\ ano her rti htu 

rhomife hut Peter cor pePed lie inbauitan^ ol T in o ubm t 
to him and secured posses ion ot the coun \ He died on M a i 6 
or 1 / I d*- lea\n i onH child Fealrice (d i Peer 
ga%e his name to he Sa o\ palace in London 

See L Wurstember er Peter der Z title Graf ton Sa o\tn fZunch 
iS:yh) F Mu nitr Le Sa oxards ett ingl terre Chamber iSo ) 
and C Bemont Smof de Mtntfort (Pans iSS ) 

PETERS or PETER, HUGH (i 98-1660) English Inde 
pendent di\ine *v^as educated at Tnnit\ coiie<^t Cambridge 
where he graduated M A m 16 He took Anglican orders and | 
li^as appointed lecturer at St Sepulchre s but hib unorthodox 
opinions drove him to the Continent where he remained till | 
160:5 In this \ear he sailed for America v^here he alreadv hid 
connections and he became mini ter at Salem Massachusetts ^ 
He plaved a leading part in the affairs of the colonv and in the 
founding of Connecticut Returning to England as agent for he . 
new cclonv m 1641 he became involved in political matters He 
was chaplain to the force of adventurers in Ireland served in 
Lord Forbe s expedition and m the Cc^mpiigns of 164:5 1646 

and bv his eloquence is said to have material!} assisted the par 
liamentary cause Although an mduentiai leader of the Inde 
pendents Peters was disliked bv the Pre bvterians He sup 
ported the army in its quarrel with parliament and n 1649 he 
accompanied Cromwell to Ireland and was present at the fall of 
M exford also the battle of Worcester Appointed chaplain to 
the Council of State (1650) he preached at Whitehall contmuailv 
during the protectorate and gamed much mduence In 165 - ^ 
he protested against the Dutch war and was severely reprimanded 
Soon after he retired from public Iite At the Restoration how 
e\er he was speciallv exempted from the \ct of Indemnitv and 
being tned for abetting the execution of Charles I he was 
found guilty and executed at Charmer Cross on Oct 16 1660 
Peters was the author of several tracts and his accounts of 
battles and sieges are valuable 

PETERS, KARL (1856-1918) German explorer one of 
the founders of German East Africa was born at Neuhaus on 
the Elbe on Sept 7 1856 the son of a Lutheran clergyman 
He studied at Gottingen Tubingen and Berlin After visiting 
London to study English principles of colonization he returned 
to Berlin and promoted the German Colonization Society 
(Deutseke Kohttmheretn) In the autumn of 1S84 he proceeded 
with two comp mons to East Africa and concluded m the name of 
his society treaties with the chiefs of Useguha Kguru Usagaraand 
Ukami Returning to Europe early in 1885 he formed the Ger 
man East Africa Company which obtained an imperial charter 
In 1888 Peters undertook an expedition from the east coast of 
Africa avowedly for the relief of Emm Pasha This expedition 
was not sanctioned by the German government and was regarded 
by the British authonties as a filibustering exploit One of its 
objects was to extend the sphere of German infiuence and reach 
mg Uganda early in 1890 Peters concluded a treaty with the Ling 
of that country m favour of Germany He left Uganda hastily 
on the approach of a representative of the British East Africa 
Company and on reaching Zanzibar learned that his treaty was 
useless as an agreement had been come to between Germany 
and Great Britain whereby Uganda was left m the British sphere 
On to return to Germany Peters was received with great honours 
and m 1891 published an account of his expedition entitled 
I Emm Paska Expetkimn (Eng trans J^ew Light on 

Pmk 1891) In 1891 he went out again to East Africa 

^ ^ p unperMl to^ comtmssioner for the Kahmanjaro distnet and 
I ^ 189a was cme af the commissioners for dehmiting the Anglo 
i tohmiary ip that r^on In June lEpz acoisations 

apwitt hnn of excess m to treatm^it of the 
fevpt^itions had been Wd to was 
r f iP|P^ #fi to m Vwe of oiiey power 


Alb re ran cg hi litit ot imperial commi sioner in 1906') 
Durmg S^— 9 Iter empioved m the colonial office at 
Be i 1 In i^q 6 he rcnived 0 London where he occupied him 

ii in vh mt lor e\p% 1 cr par s of Rhodesia and Portuguese 
Ea \trc In the 11 ere t ol companv he formed Peter 
e\n o tu he ^ ad Macombe s country on the Zam 

bt-zi \ Ltre eg h di co\ered rums ot ancient ciues and 
dt c ed j d n H rc urr d m 1901 and gave an account 
ot h e\>o a on in Im Gotaland d s Alhirtmns (190 ) Eng 
rans TJ E^dirjd) t /t Anc nf\ (190 ) In igo^ he again 
VI ited the Zanbe i md ^abi rivers He died on Sept 9 191S 

S his di qji tier rn ea 1 \ gold prodattion entitled Das goldene 
Opiir Sd ( m s iSq ) En Iran Awi Solwtons Golden Opktr 
(1899) and hi autobio r ph\ Lei cnsinnnet ungen (1910) See also 
H T Schorn Dr Carl Pc r? (1920) 

PETERSBURG, a cit> and a port of entry of Virginia 
USA at the head of n vigation on the Appomattox river 10 m 
irom the Jane and m S of Richmond m Dmwiddie county 
but idmim trativti) independent It is on I ederal hi hways i and 
1/ I and 1 erved b> the Atlantic Coa t Line the Norfolk and 
W estern and the Seaboard Air Line raiiwav s and river steamers 
Pop *,101 m 19 o (44 t uegroes ) 19^0 8 564 Federal census 

Petersburg is a citv ot muih historic and sctmc mteiest and also a 
progressive modern communitv with a commission manager form 
of government an active public health centre h>dro electric 
power banks with resources of over § 000 000 wholesale houses 

doing an annual busme s approximating ^ o 000 000 a factory out 
put in 19 / valued at Si 9 S^g hog and an assessed valuation ior 
19 of S 9 49:) 141 It IS a shipping point tor tobacco peanut 
, and lumber is one of the principal trunk manufacturing centres 
ot the countr} m ikes more than 4 000 000 000 cigarettes annually 
and 6 000000 lb ol plug and twist tobicco for export and cures 
steams and orders about 4 000 000 lb of cigar tobacco On Center 
Hill IS a fine old mansion (is ^ ; which was the headquarters of 
Gen Hartsutf m From its lawn can be seen the several 

hou es which served as heidquartcrs for Cornwallis Lafayette 
and Lee Alany monuments and tablets mark historic sites and 
commemorate histone ecenls In the suburb of Bland! ord (once 
the most fashionable residential section; is the Bristol Parish 
church built m 1/^6 abandoned m 1800 and restored since 1901 
as a memorial to the bouthern soldiers buried around it Veterans 
of four w^^rs rest m the churchward and the oldest stone bears the 
date I/O Adjoining it is the Confederate cemeterv with ^0000 
graves Two national cemeteries (at Poplar Grove \ m h and 
at Cit} Point 9 m E ) contain about 12 000 graves At Ettnck 
across the river from Petersburg is the Virginia Normal and 
Industrial in titute for negroes (1883) and a mile west is the 
State hospital for the coloured insane Petersburg is the seat also 
of the Bishop Pa>ne Dmmty school (Protestant Episcopal) for 
negroes and charitable institutions for white and for coloured 

In 1645 Ft Henry was built at the falls of the Appomattox 
within the present boundaries of Petersburg A trading post was 
estabhshed m I/33 by Maj Peter Jones (a companion of Col 
VVilliam Byrdj after whom it was called Peter s Point and later 
Petersburg It was incorporated as a town m i / 48 and as a city in 
1850 On April s 1781 the British occupied Petersburg but they 
were dislodged by Lafayette in the following month At the open 
mg of the Civil Mar the cit> had a population of 18 66 Both 
armies considered it a strategic point and important operations 
took place m the vicimty m 1864-5 below ) Many of the 
fortifications still remain During the World War Camp Lee 3 m 
E of the city was one of the largest training camps and at Hope 
well there were munitions plants employing 30 000 persons 
PETERSBURG CAMPAIGN (1864-65) The name of 
Petersburg is associated with operations m the American Cm! 
War which formed the sequel of the Wilderness Campaign (qv) 
and the kst act in the struggle between the armies of Grant and 
Lee for supremacy Petersburg and Richmond Virginia connected 
by rail and covered north east and south by 40m of entrench 
mmts formed the salients of a vast fortress into Which rem 
forcements and supplies could be poured from thenar by means 
of the James canal the Virginia Central the Lynchburg the Dan 
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\i!le ard the W e don r droid —tlie %tter d n up to leter 
hurt, from '\\ilr'iii£,^on ( 1 di t nU the 1 t 01 ootLiuC 

ranrtrs leteisbur bttain ^ r e c jo is soon a Gr rt 
dcterp med to l% t\ ht ir 1 ot he Pu or — detected Co a 

Harbor in the CbitLaho’^m\ ( V ldf^ ess CniP 4 icM — 
outh of R b 10 id M.nd ben? jon d b Bl er ‘Irr's ot he 
Ja*^ps (r one-" anh chtC‘ved m h Btrmuda Hind cd per n a a 



b\ a small irm> imdtr Btanregard^ to operate from he east 
depending on the James ri\er as his line of suppK The polic\ 
of tht Coniederate president was to employ Robtrt E Lee s armv 
to pro ect his capital Petersburg ms nearer than Richn ond to 
the na\igab^e part 01 the James n\er — Cit3 Poirt is only lom 
distant — and he capture of Petersburg would in\oI\e the fall of 
Richmond and the capitulation or finhi of Lee s arm> 

\s earl> as June 9 1S64 while the mam armies were still 
north 0^ he James and Petersburg was garrisoned bv a brigade 
under Gen If tst a Federal expedition from the Army of the 
James approached the cit> The column on the City Point road 
discovered strong earth vorks and that on the Jerusalem Phnk 
road experienced a repulse the total force of the Federals was 
4 500 and II tse s brigade ( 400 ) had been quickh reinforced 
from Beam tgard s central position at Bermuda Hundred A week 
later a more serious attempt was made to break through the 
defences while Gen Lees mam army was de tamed north of 
Richmond Grant detached the II and Will Corps under Gen 
erals Smith and Hancock who were to unite and operate alono* 
the City Point railroad and capture the outer hne of works about 
2m from Petersburg while a demonstration was made along the 
Norfolk railroad by cavalry under Rautz On June Smith 
attacked and ciptured five redans before Hancock came up and 
when next da} Burnsides corps (I\ ) armed and Gen Meade 
assumed control of the three corps he attacked again at 6 p m 
On June 17 Warren s (\ ) corps arrived and Meade made a third 
assault With two corps (V I\ ) On June 18 the attack was 
renewed with three corps (II V IX ) late m the afternoon and 
the results of the four days fighting were so far satisfactory that 
ground was won which could be entrenched and held against any 
sortie of the Petersburg garrison Probably on June 18 the town 
of Petersburg might have been captured by Meade for at this 
crisis Lee was m temporary eclipse 
It was late on June 17 when Beauregard who had for three 
days valiantly held his mam lines south of Richmond with some 
14000 infantry against three Federal corps succeeded m con 
V mcing Lee that the mam army was m the wrong place But when 
It last the Confederate leader was aroused to a sense of his danger 
he soon filled every road with divisions marching to save Peters 
burg the} marched all night they slept m the trenches on 
arnval and on June 19 these reinforcements convinced Meade 
that his mam attack between the Appomattox river and the Jeru 
saiem Plank road was delivered a day too late At a cost of 
10 000 casualties Meade had gamed half a mile of ground but the 
Confederates m falling back had concentrated and now that the 
new plan of operations was exposed and the mam bodies were 
again face to face the power of defensive tactics reasserted itself 
Yet June was not to close without adding some 8 000 men to 
the Federal casualties for m addition to daily losses by sharp 
shooting along the front over g 000 men fell or were captured m 
operations dire<jj:ed against the southern railroads Grant had 
resoivet to deprive his enemy these lines of supply his pkn 


was to pro one his line ot ime tment wes ward and construct re 
doub (such a Fort Da\i Fort ^tedmaii ano Fort Sedgwick j 
a a continual n ei ace to ihe Confide ate c^arri on and a deience 
w*gwn t ortip % hde hi ca\ ii\ portions 01 five co pa (II 
\ \I I\ nd Will I en igcd m enterpri es which it waa 
hopeu V ouIq tempt L o P ou* id ni works \ deciswe vie 

orv m the field a i*c esstul uit o the defences between Rich 

mono na letcraburg or the 0*. pk e dc true ion of the railroads 
\oa^G precipi c oi ttr u be Sculli aid of these three 
ne lod be la t would be the me t m its eftect But such a 
mttiud w s ne ce ariK slow \\ ilson a cav alrv {^^00 1 destro}ed 
uir 01 the Lv ch urg or ^ou h ide nilroad and ^oni of the 
D miiie rail oad together w h Purktsviilt junction and Reams 
s at on on the Weldon r ilroad bu Wil on wis caught b> the 
Conteder te ca\ah} loom trom PatrsDuig and escaped oni> bv 
dcstrovm his wagons and iimoera and abandoning i guns Even 
the \irgima Central railroad could not be held bv the Federals 
after Sheridan with the mam boav of the cavalrv had been called 
back to White House on the Pamunkey to escort a great convoy 
B} the end of June the whole ot the n\ al force were concen 
trated about the Richmond letersburg defences and Gen 4 P 
Hdl had aVeadv sallied out on June i to drive the II Corps 
from the Weldon railroad Federal policy and Federal strategv 
surmounting the cri is oi Cold Harbor were however at last m 
unison Grant had a free hand m respect both of his dispositions 
and his resources m men and money and had resolved to use 
unspanngly the resources placed at his disposal 
On Julv ^ Giant resolved to weaken the enemy on his front 
bv a demonstration north of the James and accordingly moved 
a corps (II ) and two cavalrv divisions across the river to Mai 
vern hill under cover of Foster s corps (\ ) But Lee possessed 
the inner line and the Federal detachment found two cavalry 
divisions m its front and the Richmond defences had been 



strengthened by three divisions of infantry The expedition then 
returned to take part in a fresh enterprise which ended dxsas 
trously to the Federals A Confederate redan faced Burnside s 
IX corps looyds distant and this strong work was to be de 
stroyed by mining operations The mine was fired and produced 
a crater isoft long 60ft wide and asft deep into which the 
Federals poured (see Fortwication and Siegecrart) But the 
troops could be got no farther before the Confederate counter 
attack was upon them and Burnside s corps lost 4 300 men 
In Aug Shdridan was detached to operate against Early m the 
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Shenandoah \alie> and in order o p L\int l rtin cii c; E ny un ^ \ h J jhi on i"" "Xor Ii Cirolina but the roads livere not 
another demonstration ag m Ivithnond \\ pi red Lut Lfo Set n u. it ur the minemtnt ot ^rtiiler> and \\agons and it 
again trengthenea hi 1 it ina rt uh ot he tiig % a o tiirt thd he rio\ \eiiturtd upon a bold oftensive 

loss to the Fedt wh o*- ntarh min Mtaiwnie othc rrkt — i d iL upoi a trong point in the Federal right 

attack on the Weldon raiiio q b\ \\ rrens to“p \ ^ m t b ca i c Fort ^ e i n— * he sni t of 'mhich might cause Grant to 
I P II iP on 0 na the po e ion of the r droao co t he I call in ne ne a nn f rt o n & let and 0 facihtate the proposed 

Fedcra^s oco me^ \ lur iti e p on n rm rOc.d j\ Han ^ n o emu i n th Contrerat to% irds Danville Gen Gordon 

cock s II Cotpb nc Grtag & ca a r} dm on ^ n point n cu h i c s e ec td ti lo n cl the o jera ion and ms corps '^as strongly 

or Rtani s S j lo i ^ as ioi td b A P Htll no \ aided h\ ila ? p reii lu itd rr ^ oc lu*' T 1 e opposing lines east of Petersburg 
ions t\\o cd\Jr\ dm ions nd the Fedenls here lo t men j ere o h i o ^ ird the ti ncs ot each side 50yds apart 
and nine nins The Coniederate theretore still leti ned pos es Gord 7 t s mer di hed aero s the mtcrcenmg space at 4 30 am 
S ion of the railroad to a point 'vuthin one d c s Laulmg b\ \cagon i on March mpr td he earn on and occupied Fort S ed 
to Peter burg Dunn S pt another Ftderal enterpri e north ^ man but \chui d \n b brol t id the Federal guns could be 

ot the James auth t\o corps i\ and Will } resulted in the ' Trough t> bear tre tori s found to be untenable Parke s 

capture of Fort Harrison near Cha&ns Biuh ^nd 'when Le rem I corps fl\ ) recap ura he Aork at a co t of i 000 men and 

lorced his left and counter attacked his troops v,ere repul ed Gordon fell oack ka\mg nearly 000 men in the hands of the 

i^ith heaw loss The Fedenls lost o\er 000 men and failed m Federals 

the attempt to take Fort Gilmer Contedeiatc gunboat below \t this time ^h rman \isited Grant at City Point and proposed 
Richmond aiding in the defence While this operation was m to rrocc at the erd ol ten da\ on Burkesulle junction and so 
progress on the Confederate leli under Grants personal upei cut oft Lt from Da mile and Lenchburg it was while Sher 
\isioii Lee vas apprised oi attacks on his eureme rigiit at man Aas preparing for this operation that Grant finished tne 
Peebles farm by four diusions which captured a Coniederate re campaign Secure behind his tormidable entrenchments Grant 
doubt coeering the junction of two routes to the south west had no fear for his ba c on the James river and transferred lar e 
i F EtU prevented a further advance of the enemy bv a vigor bodies of troop to hi lelt without Lees knowledge Sheridan 
ous counter attack which can ed Warren and Parke (IX j a was instructed on March 9 to gam the enemy s right and rear 
loss of 000 men of whom nearly three fourths allow d them moving by Dinwiddie Court House and across Hatcher s Run But 
selves to be captured for the ranks since the los t of the Mav the Confederates were on the ilert and quick to extend their right 
battles had been swamped with drafted and substitute recruits Sheridan got into a fiat country of dense forest tangled under 
of poor quality and almost insignificant triming The Federals growth streams and wamp and the soil of clay and sand was 

had however by these operations pushed their entrenchments impa sable for wagons and guns until he had corduroyed the 

bevond the W^eldon railroad westward and established new work route On March ^ Lee perceived that the object of Grant was 
within a mile of the Coniedera e right At the end of Oct Grant to seize the routes south of the Appomat ox river by which 
resolved to make a serious efiort to bring the South Side railroad a movement south west could be made to unite with Johnston s 
within his lines and depnv e the enemy of this important line of arm> and he endeavoured to cov er these roads including the 
supply Parke fl\ ) Warren (V ) and Hancock (II ) took each South Side railway without losmg his hold upon his works about 
some II 000 infantry with four days rations on pack ammais Richmond and Petersburg but in such a contest it was evident 
Greggs cavalry (3000) were attached for the operation and that numbers must prevail 

both Grant and Meade accompanied ihe troops A P EtU en Sheridans cavalry had reached Five Forks on the White Oak 
countered this force with three divisions (14 000) and Hampton s road on Match 31 and on his right Humphreys and Warren (II 
cavalry (^5 300) and he contrived to hold two corps with one and V) held the Confederates to thur works along Hatchers 
division and attack Hancock (II j with his mam body The Run astride the Boy dlon Plank road yet was able to concen 
Federals weie stopped when 6m from the railway trate his three cavalry divisions and supported them by Ptekett s 

Lee meanwhile had been called to Chaffins Bluff where again five infantry brigades Sheridan was attacked and driven south 
Butler was demonstrating with the Arm} of the James on the as far as Dmwiddie Court House but Humphreys and Warren 
approaches to Richmond But Longstreet signalized his return held their ground (action of White Oak ridge) at a cost of 2 ooo 
to duty with the Army of Northern Virgmia by driving Butler men Ptekett and the cavalry fell back to Five Forks during the 
off (Oct 7) In Dec however Warren contrived to evade A P night and hastily entrenched for he had been ordered to defend 
EtU and destroy the Weldon railroad at a point on the Meherrin this position since the Boydton Flank road could no longer be 
over 40m from Petersburg held the possession of White Oak road and the South Side rail 

There seemed now little to tie Lee to the lines he had so pain way became necessary for the fiank movement which Lee had 
fully constructed for his army was without coffee tea or sugar resolved to attempt Grant meanwhile had ordered Warren to 
and though of foreign meat they had 3J million rations and of support Sheridan m m attack on Ptekett at daybreak Sheridan 
bread zfmiBion rations m reserve the troops lived chiefly on corn advanced on April i and at 3 ph issued his orders for attack 
bread A F StU on the right held on from Hatcher s Run to ■ eisplaming verbally a diagram he had prepared for the use of 
Fort Gregg whence Gordon and Anderson prolonged to the left divisional commanders Ptekett held a front of 3m with a 
as far as the Appomattox nver^ and Lmgsireet continued the line division of cavalry on either flank and Rosser s cavalry guaring 
northwards along the Bermuda front across the James as far as the baggage behind Hatcher s Run and when attacked at 4 p m 
W hjtO Oak swamp (37^ m aH) The winter was very severe he was with Rosser xim m rear Before Ptekett was made aware 
and Ihe continual trench work and outpost duty overtaxed the of a battle being in progress his left was destroyed Lee seems to 
ptfiOtism of Lee^s 50000 infantry and stimulated desertion have made no arrangements to support him in this direction 
Supplies were brought m by wagons as the roilmg stock on the Ptekett s position on the right was finally earned by Sheridan s 

rail^ys was worn and on Feb 5 1865 moved out cavalry dismounting and storming the entrenchments frontally 

to the Boydton Plank road to intercept the Confederate convoys FmkeUs routed bngades were rdhed at the South Side railroad 
bl locate the wagons and Lee hearing of the expe- but the Confederates had lost White Oak road and unless Lee 
out a force which drove him back Sheridan after : was capable of a vigorous counterstroke on his extreme right it 
^ destroyed the railways about , was. evident he must also lose the South Side mdroad 

Cwifliwmile GordbnSvdIe and Dynchbin^y mid evm ^ But a oms was approaching Shendan% success at Five Forks 
f»! as a hae of supply mdu<»i Grant to deliver a genml assault on April a The Con- 

i ^ rwdJW nwi atfny m Mardh and at f^^rate hues were Wjfeafded all night ahd on April t wilii 

fee a tenmi’ mofimeml westwmai , Wnghi s corps (W ) Gxm% attacked the weakest part of Lee ^ 

^ hm Lm had mum Ime and broto Wng % too nm in 4^ # 

to ^ ^ SB w m mm and cutoff 
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burg \t thi 1C ti le Parke corps fl\ on Ike ight of the 
\I a i til ta trii f oni rti lor ^ cr nan w is le 
pu spd t^in Ha i |hre\ curp m i on he let a eked a Con 
fciici i dm ion am torcid i to t rt to in Soutn Side ail 
ro d 1 ere at ‘^uilieriaiia t tioii «. hral ^ a L a ntr ed it 

r H L jpor td Gto Orti i corm^iid he \rn o the 
J^ne f I er\ rd ion he s^ron naouj cJVa Fj \Mi^ 

\o n a d lori GrCoC ard lu in ? da the Conlc^e ale n ^t 
had been dt tn } td irum Fi\e ForU to c* pr one \ o or hr e 
mk t of thi Vveldon rmlroad icn oi ?ork h d b cn 
ibindoncc ant! if Ormt had been abk to pre b hi ad\an a<^e at 
once he e mpii n must ha\e ended Bu Grant \ia not aiir 
of ihf tntnw s p %ht and o resched to iiait un li the morrow 
beJort con pleiiiig hi \ictor} i 

Memwhiie Lte pereened th t the hour had come at last when 
Richmond must fall inci at 3 p m he had is ued orders lor the 
march of the ren uns ot his irm’V to Lindiburg \ia Amelia Court 
House a n arch which e\identl> must partake of the character of 
1 fo lorn hope hast 1> planned lii prepared and undertaken bv 
troops whom the disasters and hard hips of the past six months 
had V eakened ph} sieal > and morahy \ et if Lee bad negotiated 
a peace on \pni militar> history would haee lost one of the 
hnest examples of the strategic pur uit Lee s proposed movement 
imohed the transier of the arm> and its ba^^gage loom on bad 
road cicros the front of an enem> and nothing but mi chance 
could preient the Ftderais intereepimg Lees column b> a 
shorter route and semng the South Side railroad on which sup 
plies were to be forwarded from Lynchburg to meet the retreating 
drm> at Appomattox station Pampiins station or Farmville 
station The Appomattox n\er must be crossed two or three 
times at its bends \arious creeks and swamps must be bridged 
and the bridges destroyed after crossing The wagons must move 
on eparate roads so as to be covered by the columns during 
marches and combats and the mfantrv were to follow the artil 
lery on the roads Longsireet Gordon and Malmtes division 
from Richmond all crossed the Appomattox at Goodes bridge 
Buell from Richmond crossed the Appomattox by the Danville 
railroad bridge north of Goodes bridge Anderson commanded 
the flank guard which moved south of the Appomattox with 
Fit Hugh Lee s cavalry Lee gained a day s start by moving at 
8pm for Grant was making preparations to attack the entrench 
ments next day (April but the start was lost in waiting for 
President Davts and the Government to escape from Richmond 
Sheridan s cavalry got in touch with Lee s flank guard early on 
April 3 near Namozme creek and at nightfall the Federal ad 
\ance guard was at Deep creek On April 4 Sheridan reached the 
Danville railroad at Jetersville and on April 5 when Lee had 
halted at Amelia Court House on the railroad to get supplies the 
Federate had three corps (11 V VI ) m support of Sheridan 
8m nearer than Lee to Sailor s creek the point where he must 
again cross the Appomattox 

Interception was now a iati accompli though neither side sus 
pected it Lee was unaware of the enemy s proximity and Grant 
beheved that Lee would remain at Ameha Court House but Lee 
moved west crossing Flat creek at sunset on April 5 to the 
Lynchburg railroad {Longstreet marching all mght reached Rice s 
station at sunrise on April 6) while the Federate moved north 
ward on the same day to attack Lee at Ameha Court House and 
on discovermg Lees evasion the three Federal corps effected a 
wheel to the left and advanced on Deatonsville after bridging Flat 
creek Meanwhile the Federal cavalry had located and destroyed 
a convoy at Painesville but had in turn been attacked by Fttz 
hugk Lee s cavalry and driven back on the mam body at Flat 
creek The rearguard of Lees army was Gordons command 
which was at Ameha springs at 8 a.m on the dth of April Lee s 
army stretched out for 15m and when its advance guard was at 
Ricete station its rearguard was still at Ameha Court House 
Rices station is 62m from Lynchburg Here Longstreet waited 
all day for Aniersm^ Ew$U and Gordon to close up and then at 
Mght hie moved Sun to Farmville station (68m south w^t of 
lUchimmd) where Bp oqo rations had been railed f rpm Lymph 
hwg Apu Lmistrmt cruised the and wi Apipl 7 


no\tJ iorw ird toiards Lynchburg coitred by kugk Lies 
cd\ ite\ Aic ub le the remii der ot La r army hud been prac 
tieaite d s ro^ta witlim a it\ n 1 e of the point where Longstreet 
had haled blcri^ ib \ ilr\ ard tio corps (il \I 1 
cau ht i en a tc h lit trai^ ot iht rmy attempting the 
p dge o*- iur s c cd i u Ore would t\eii lia\e attacked 
L f H rat ih huior led late at mghtj had his march 
oecp Jt^u.\ed 

Cornpltle di orm-^ization and cttmoralization seem to ha\e 
ak n nuid oi he Conftder^ e on thi f til day and Lee was 
on e 1 ore in cdp ^ The Ft krai ca\ali\ headed the column 
tie iniar r> at lelcd it and // b tan e the inctiir of taetieal 
en tiop'^ci ai tr And rwn h d bitn c fcated and Gordon had 
fail d to a e the tr ms ot the anm Surrender or ma sacre being 
the alterna^nc EllcH surrendered and here m fact the career 
of tne arrri of Northern \irgmia ended as G iiat planl\ saw for 
dt -p M ht addre sed a demand to Lee for his capitulation 
But Leo dung to his dimiiu hea forces tor another 48 hours Long 
street m cros ing at Farmcille had burnt the bridges and thus 
delajed the pursuit but Gar dm ard Mahofie who had crossed 
at High bridge (the railroad bridge; failed to check Humphreys 
corps (II ) and so were compelled to take up a position of de 
fence on the north bank until darkne enabled them to slip away 
Let vas with this remnant of the army Meanwhile Sheridan 
with the caialry and two corps (\ \\I\ ) had hastened along 

the South Side railroad seizing the supplies waiting for Lee at 
Pamphn s Station and then mo\ing on ano her i m to Appomat 
lox stat on At nightfall he found that he was astride the enemy s 
line of operation which was also his line of supply and so Lee 
would be compelled to give battle or capitutete on the morrow 

Lee quitting FarniMlle heights on the night of April 7 changed 
the order oi march during the next day so that Gordon (8 ooo) 
was m the van and Longstreet (15 000) furnished the rear guard 
Ewell V corps was now rep esented by oOo effectives The cavalry 
still numbered some i 600 sabres Lee s column was pursued along 
the Lynchburg road by two Federal Corps (II VI ) which 
marched 26m in i8l hours and at midnight halted within 3m of 
Longstreet who had entrenched near Appomattox Court House 
facing east and co\ enng the road on which Gordon s corps and the 
cavalry was to press forward to L3mchburg at daylight But 
Gordon on the morning of April 9 found Sheridan s cavalry m 
his front and m accordance with plans made overnight he com 
menced an attack driving the Federate back until he encountered 
at 10 A M two corps of infantry (V X\IV ) under Ord who had 
marched 29m m order to support Sheridan at the crisis and when 
, at the same moment Longstreet was threatened by Humphreys 
and Vv right (II VI) the situation had arisen which lee con 
sidered would justify surrender an event which had been an 
ticipated on both sides as the result of the fighting about Farm 
ville on April 6 and 7 

The closing operations from March 29 to April 9 were all in 
favour of the Federate but nevertheless the historian counts 
their losses during this period at nearly 10 ooo in the live corps 
and cavalry which constituted Gen Grant s held army On April 
9 at the Appomattox Court House the two leaders exchanged 
formal documents by which 862 officers and 25 494 enhsted men 
were paroled aH that remained m the field of some 55 ooo Con 
federates who were drawing rations on Feb 20 as the army of 
Northern Virginia (G W R ) 

PETERSFEELD a market town in Hampshire England 5$ 
m SW from London by the S R Fop of urban district (1931) 
4386 The church of St Peter retains some ornate Norman 
work Ecclesiastically a chapelry of Bunton Petersfield (Peter 
felde) owes its origin as a borough to the charter granted by 
Wilham earl of Gloucester in the leign of Henry II and con 
firmed later by his widow Hawise Petersfield is not mentioned 
m Domesday but it was probably then included in the manor of 
Mapledurham It was a mesne borough pos^ssmg by its feat 
dhart^ the liberties and customs of Winchester together with a 
merchant gild These grants were confimed by John in 2198 
and m 1415 Henry V m adfetion freed the burgess^ from aft 
^ tj^ls Gradually and Rights ntiher than ttoe of a M«ie 
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borou«^li ^\ere usurped b tlit pia\ )r nd luiLf se bu \\t e 

reto\ered by ^ suit broi^h n t th i j\ Thi i H ibir\ 

owner of the boro m 6i \ mi or con njid to be dec ccl 
until le tr ne ii ma rtprt en td m p b nen irom i o 

until 155 ^ \ hen the repre r a ion \ s nt ed ir th t o e 

count> 

PETER^S PEIRCE or Rom feoh a ot a ptno on 
€\erv hearth tormerh paia iinuall\ to the pope now rep 
resented b\ a \oitiiita j con nbu ion madt D\ the cie\oa in 
Roman Catholic churches Its da c oi on m i doub lal The 
nrst written e\idtn e of it is ton aned m a let tr ot Canute 
sent irom Rome to the Endi'^h c^erav \t this tine it 
appears to Ime been ie\itd on all tamilit po essed ot land 
worth thirty pence \ early rental out ot which tliev paid oi e 
penn> M the N,orman Conqut t it ^pp ars to ha\c fillcn into 
arrears for a t me for W illiam the Conqueror promised the pope 
in 0;6 that it should be re ularl> paid The threat of \ itb 
holding Peters pence pro\ed mure tiun once a useful weapon 
against recalcitrant popes in the hands of English Lir^^s Thus 
in 13&6 and for some }ears alter it was refused on the ground 
of the pope s obstmac> in withholding his consent to the S atute 
of Praemunire The tax was fairly regularly paid by the English 
until ic:^4 when it was abolished b> Henr> Mil 
PETER THE HERMIT, a priest of 4 miens who as 
Anna Comnena say ha\e attempted to go on a pil rimage to 
Jerusa^m before 1096 and ha\e been p f\ented h\ the Turks 
from reaching his de bna ion It is uncertain whether he was 
present at Lrb..n great sermon at Ciermont in 109^ bu it 15 
certain that he was one of the preachers of the crusade m France 
after that sermon and his own experience may have helped to 
give fire to his eloquence Pie was an emotional revivalist 
preacher his very ass became an object oi popular adoration 
and thousands of peasan s 00k the cross at hi bidding The 
crusade ol the pauper es which forms the first act in the first 
crusade was his work and he himself led one of the five sections 
of the pauperes to Constantinople starting from Colo ne in 
April and arriving at Constantinople at the end of July 1096 
Here he joined the onlv other section which had succeeded m 
reachmo^ Constantinople — that of Walter the Penniless and he 
crossed to the Asiatic shore m the beginning, of Aumist In spite 
of his warnings the pauperes be^an hostilities against the Turks 
and Peter returned to Constantinople In his absence the army 
was cut to pieces by the Turks and he was left in Constantinople 
without any followers during the winter of 1096-1097 to wait 
for the coming of the princes He joined their ranks m Mav 1097 
and marched with them through As a Minor to Jerusalem But he 
played a very subordinate part m the history of the first crusade 
He appears m the be inmng of 109S as attemptin^y to escape from 
the privations of the siege of Antioch — ^showing himself as 
Guibert of Nogent says a fallen star In the middle of the 
year he was sent by the princes to invite Kerbogha to settle all 
difierences by a duel and m 1099 he appears as treasurer of the 
alms at the siege of Area (March) and as leader of the supphea 
tory processions in Jerusalem which preceded the battle 0! Ascalon 
(August) At the end of the year he went to Laodicea and sailed 
West Albert of Am records that he died in 1x51 as prior of a 
church of the Holy Sepulchre which he had founded in France 
The legend which made Peter the instigator of the first 
Crusade relating how Christ appeared to him in the Church of 
the Sepulchre appears m the pages of William of Tyre Raymond 
of Antioch caused the Chanson des CMttfs to be composed in 
honour of the Hermit and his followers soon after 1130 It also 
appears in the pages of Albert of Aix who wrote somewhere about 
1 130 and from Albert it was borrowed by WiUiam of Tyre 

PinON DE mLlNEWE JEROME (x7S6-r794) 
f'rmch writer and pohticmn was the son of a proewew at 
Chartres He became an avocat m 1778 In 1789 he was 
elected a deputy to the Tiers £tat for Chartres and showed him 
self a radical leader He sunxirted Mirabeau on June 23 and was 
dented premdait on Dee 4 1790 On June 15 1791: he was 
dfesled presidoot of the crlimm! trihmml of Paris After the l^t 
«»f the ass^hly m Sept |o^ i79x R0be$pwe ami Pdaon 


1 1 d ht, M h ro a u v eie crowned by the populace 
I h ivi tn \ icn \ i e ected on "Nov 16 I/91 mayor 

0^ in ut i tt c laih On Vug 3 I/92 at the head 
ot he ^ jnu oali v ot P is Pction demanded the dethrone 
ntr 01 ht kn Ik v c ec cd to the Convention lor Eure et 
Loir v*rd virt r ore den^ L P Alaruei s proposal that 
t^e ore der ol l^t A H hoald have the ame authority as 
ch^ p c idt it h Lnitcd b tes v^^a^ rejected but Petion ^^ot 

nitkra le oi Foi Pc ion vhi h contributed to his fall 

H s jt lo 1 ol Rub pitrrt in d him to the Girondm party 
He w create p Ma ih i jj to the iir»t Committee of Public 
^att V and lie tt evtt Robe pitrre vho accused him of know 
mg ax d ket.pl tre Dun 0 r ezb project of treason His name 
wa ai host ol the t vtp y two Girondm deputies proscribed 
on June He l c p d 0 Caun and raised the standard of provm 
Cl ti in urrection t ^be Convention and when the Norman 

risiB" laiifd ' e to the Gironde At last a month before 

Robe pierr fi ’ in June I/94 he committed suicide 

See M ni( m } ea is de Pet on t memoires de Bu ot et de Bar 
baroux pr edti dune zf IroducHon par C A Dauhan (1866) 
0 (u d P fz-Jn (3 vol ) F A Auiard Les Orateurs de la 
to s itu n e (iSS ) 

PETIS DE LA CROIX, FRANCOIS (1653-X/X3) French 
Onentnlist wis bo n 111 Pins n 163^ He inherited m 1695 his 
i ither s oftice of \r bic interpreter of the French court trans 
mPting it in ^urn to his ovn son Alexandre Louis Mane At an 
early age Francois was sent b> Colbert to the East durin the 
ten vear he oent in bvna Persia and Turkey he ma tered 
Arabic Pei sun and Puriush and also collected rich materials 
He conducted tht nt oti tions with Tunis and Tripoli in 1685 
and those with Morocco m i68y His zeal tact and linguistic 
knowledge were at h t rewarded m 1692 by his appointment to 
the Arabic chur in the College Royal de France which he filled 
until his oeith mi 13 

He publi hed Contes tura (1^07) and Les Mille et un ^ours (5 
vols i/io-iyi2) an irnunmn Dicttonary and an Account of Ethzo 
pza But the h tins? monument of his literary fame is his excellent 
French version of Sh irif uddin All Yazdis Zajar^iama or History of 
Ttmur (completed \ix 8 S ad 14 5) which was pubh hed after his 
death (4 vols 17 Eng trans be J Darb London 1723) 

PETITION, a term meaning generally a prayerful request 
for redress by a per on aggrieved It iray be naade m Great 
Britan to the Crown or its officers or to either house of parlia 
ment or m certain cases to courts of justice 

The iio'ht of peti lomng the Crown was recognized indirectly 
as early as Magna Carta in the famous clause Nnlh oendemus 
nulU ne^ahinius aut diftremus reettm ml (25 Edw I 

c 29) and directlv at various periods later eg m the articles of 
the (Commons assented to by Henry IV by which the king was 
to assign two da>s in the week for petitions {Rot Pari 8 Hen IV 
p 585) The case of the seven bishops in 1688 confirmed the 
right and finally the Bill of Ri hts m 1689 declared that it is 
the right of the subjects to petition the king and all commitments 
and prosecutions for such petitioning are illegal Petitions to the 
Crown appear to have been at first for the redress of private and 
local grievances or lor remedies which the courts of law could 
not grant (May Pari Pr nth ed 522) As equity grew into 
a system petitions of this kind not seeking legislative remedies 
tended to become superseded by bills m chancery Statutes were 
ori«^maEy drawn up by the judges at the close of the session of 
parliament from the petitions of the Commons and the answers 
of the Crown Under this system of drafting it was found that 
the tenor of the petition and answer were not always stated cor 
rectly To obviate this inconvenience demands for legislation 
came m the reign of Henry VI to be drawn up in the form of 
bills which the Crown could accept or reject but could not alter 
(See Anson Lam and Cmstom of the ConsUtutton ) In the same 
reign the words bv authority of parliament were added to the 
words of enactment and from the time of Henry VII public 
legislation has been by bill and not by petition 

Petitions to either house of the legislature seem to have been 
later m onpn than petitions to the Crown They are not referred 
to m the Bill of Rights but Iheiight of petitioif is a ^orfhention 
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01 tii con H Pion Tth ons r V Lor^ or n no pa ii 
n 1 cm be t i ca back to Henr\ III \o pe i ion o e C ra 

0 has been iound ear ler than Ricbarr II ju ^ron n n e 

01 Hen \ I\ pt i ion o Common ha 1 en tree’ made 

Tn po Cd impor a ct o pe i on r d e irom abon be 

re cn Char^b I The d elopmen^ o be pra ce o* pe lo 1 1" 
had pro ted d o nr in the rei n o Ch It II a o d o ^t 
pa n^, IE i66 ot an (i^ C r II c a^am uru ao 

1 onr whi h i ih on the s a u e booK pro\ ..e na 

no pt^i ion 0 add e sna 1 be pre en ed to +be L ^ or ei e 
hou e 0^ jarl men h\ more ban ten per on nor ba ann one 

prorure abo\ e o per ons to con ent or set their hand to an\ 

p i 10 1 tor a era ion ot ma eib e tabh hed bt in hu cb rr 
hta e unles h he previou order ot tb ee }u t ce ot he 

ount^ or he major par of the rand jur> And m ibi (5/ 
Geo III c 19 s ->) meetinfi^s aithin a mde from We mm ter 
HdP fo ^he purpose ot conbidermg a petition to both houses or 
either house of p rliament ^hile either house is ittirg ^ere 
declared to be unlawful assemblies Lp to 16SS petitions to ei her 
house uial> dealt onI> with ome specific gne\ance From 
hat time da es the present practice of petitiomn with re ard 0 
general measure of public policy Petitions to the Houses of 
Lords or Commons mu t be framed m the form prescribed b> 
the tandin orders must be properly superscribed and must 
conclude with a pra\er 

Pen 10ns to the Common mus be m ■wntino- must contain 
none bu^ genuine si natures and must be free from disrespectful 
language or imputations upon an> tribunal or constituted author 
ii> They must be presented b> a member of the house except 
petitions to the House of Commons from the corporation of Lon 
don which may be presented at the bar b> the shenffs and 
formerh from the corporation of Dublin presented by the lord 
mayor There is no means of compelling a member to present a 
petition The rules as to petitions to the House of Lords are 
similar A.pphcations for leaxe to bring before either house 
bills for private or local and personal matters must under the 
standing orders of both houses be made by petition and the 
same rule obtains a to applications for leave to be heard in 
opposition to such bills (See Petition of Right and Privy 
Council Judicial Coximittee op) 

See Clifford History of Private Bill LegtsUUon (18S7) 

United States — ^The nght to petition the Government for a re 
dress of grievance is safeguarded in the Lmted States by its in 
elusion in the ist amendment to the Federal Constitution It 
forms part of similar constitutional bills of rights in the various 
States It IS only natural that the early statesmen in the Umted 
States enamoured with those individual liberties that they con 
ceived to be the hentage of all free born Englishmen should take 
care to make such rights part and parcel of their fundamental law 
and place them be>ond legislative interference No penalties can 
thus attach to a petitioner as a consequence of his complaint 
though immunity does not attach to scurrilous or hbellous matter 
contained m a petition The petition was commonly used m the 
early history of the United States as a means to enforce legislative 
action The rise of the press has reduced its pohtical significance 
Petitions are however commonly presented to legislatures to m 
fluence their action on pending bills Rules provide for their 
introduction and presentation by the members of the legislature 

PETITION OF RIGHT This term is now specifically 
appropnated in English law to the peculiar procedure by which a 
subject may sue the Crown At common law the Crown-— a term 
which IS in constitutional law merely an abstraction for the 
king in his official capacity- — could not be sued m the kings 
courts the king was historically the supreme lord of those 
courts admimstering justice therein between his subjects and 
as the supreme lord he was not amenable to their junsdicbon 
His writs could not run against himself Hence a practice arose 
where a subjects real or persona! property had come into the 
possession of the king or his servants without legal title for the 
subject to petition the king in council praying for its restora 
tion The king then might or might not in his discretion refer the 
suppba|t 5 petition to one of his courts usually the old court 


01 txchequer with a writ directing the jiidgeb to do what is just 
Aithou h the procedure o! Feti ion ot Right hab now been regu 
ia ed bx sti u e he di ere ion of the Ling or rather of his 

mini er 1 il! olute and no one can ae the Crown directl> 

cxce he Cro 1 gr te ard !a\our This means that none 

ot the Goxernm n d pa men b — which are m theory merei> 
emina ion ot he Cro\ n and thmefoie bask in the shelter ot 
1 ^le oe ^ xes — an be ed a matter of right The exceptions 
to his consecuence are mo l aipare’^t than real a few depart 
en uch as the In ^ a Otic tt the secretary of State for 
Iriu m council h \e bttii incorporated b statute and thereby 
na\ become wha th other Goxernment departments are not 
Icml per ors w th he powe to ue v*nd the liibiMx to be ued 
In uch exetp loral ca t one can pro td against them directl> 
bu e en 0 thex enjox ill tie prtro atixes ot the Crown men 
onec below uch as immuiiP> from actions for tort from 
Di co\er> and from Execution 

On mali> the cope of a Petition oi Right wa confined to 
1 sue ot tact \\ here the ubjtct relied on some title appearing 
b> record uch as letters pit nt 1 sued b\ the Crown he could 
proceed bx what was known as a monstrans de droit or mam 
fe ation ot nght This wa the procedure adopted in the famous 
Bankers Ca e ot 1696-1 ^ 00 (14 State Tnals i ) m which certain 
bankers applied directi> to the court of exchequer for a judg 
ment that the arrears of interest granted to them b\ letters 
patent of Charles II m return for loans should be paid The 
court in particular C J Holt held that their plea being matter 
of record the court could m such a case proc ed without the 
ieaxe of the king (which was essential m the case of an ordinary 
Petition of Right) a deci ion which was rextrsed by Lord 
Somers on appeal There was another method known as a tra 
xerse of inquest of office by which a subject might m certain 
c^ses such as escheat or forfeiture challenge the king s title to 
land or chattels These antiquities are of little importance to day 
in xnexv of the Petition of Right Act sometimes known as BoviU s 
Act of iS6r 

The Petition of Right Act (1861) does not create any nghts or 
abolish an> old prerogatives It merely regulates procedure It 
proxides that anyone seeking to sue the Crown shall file a peti 
tion which IS m effect a statement of claim with the home secre 
tary who mxariably refers it to the attorney general for advice 
If the latter advises that there is a substantial cause of action 
the home secretary endorses it with his Hat If he refuses it the 
subject IS without remed} The discretion of the secretary of 
State IS absolute and a Mandamus will not issue to compel him 
to grant his fiat (cf Irmn v Grey 1S62 3 F and F 635) In 
practice the fiat is rarely refused unless the claim appear to be 
a purely frivolous one The fact remains however that m such a 
case the Executive not the courts performs a judicial function 
which in the case of litigation between subject and subject is 
entrusted solely to the judiciary under the Rules of the Supreme 
Court namely the function of deciding whether there is a rea 
sonable cause of action The grant of the fiat m no way pre 
judges the issue to be tried and the Crown is entirely free 
after 4 aving granted it to plead before the courts that the action 
does not lie eg it may demur on the ground that the sup 
phants claim is one for tort and it is a rule of law that the 
Ling who can do no wrong can nexer be sued even by Petition 
of Right for the tortious acts of his serxants te Government 
departments are exempt from liability in this respect 
Once the jiat is granted the proceedings enter on the stage 
of an ordinary action between subject and subject The Crown 
must enter an appearance within 28 days It can however avail 
Itself of many prerogatives in practice and pleading at the expense 
of the subject Of these the most important is the prerogative 
as to Discovery which 1$ succinctly expressed in the words The 
law IS that the Crown is entitled to MI discovery and that the 
subject as against the CroYm is not (Rigby C J in Attorney 
General v Newcastle on Tyne Corporation 1897 2 QB 384) 
This means that the supphant cannot as in an ordinary action 
between subject and subject compel the other pirty $& the 
Crown to produce for inspection documents which may be essen 
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Ual to pro\e hi ca«^e bo i0 3 u h drrtid e Tb Cro^n 

may anend its n to im cxiait hu ^ u^3 a ca 

amerd hi^ pttiUon mi h the lire rttc i i p^ai t na\ 
amend his pleidm s in n on 111 m a nn \ r ttr ot ion 
(Bidn u Bf 7 tl crs \ Lm 194 i Iv B 4^^ ni ic \t 
hard hp ot tni uk n ia\ou ot he unii i > imt t 

bu not m Fertlit ore the Cro n i\ ^in p \ii t 

m li pect ot t n t n the jp n 1 1 0 r p n 1 re 

whether in the btu ce 0 he Lro\ii or not to di 10 rn t tr 

ot State }o tin prtro^alnt 1 nu^ pc h 0 ^ r cd r ^ 
b> Petitiop 01 Ric^lit In all ^ht e re ptc he f u\ n h an n 1 
men t ad an a^e o\ tr he sunph ixit On he 0 1 h ird t! l 

uppi iP hi one grta id\ irt c mbich nimil m 
ordinary ction dot not post in hat m tlaiin emor be 
bar d bv the Cromn pie a ng the S a te ol L ni a ion ot i | 
Janie I h\ \ Inch sia utt itlion of to li tt 11 us^ be brought * 
mithin i\ >tar for he curiousH It hnital rtison tbit ht 

^ta^ute onl> bars le^il proceedings and i Pout ion of Riuht 
1 not strict!) a le ai proceeding i hi was d c ded m Rm 
tomj ( \ iki Onee? i QPB 4b \po her peenh ni ot pro 
ceedings b> Fetitior ot Ri ht 1 I hit the atj rt cannot demand 
xs of n ht tn^l b\ jur e\en mhere hid it been an action be 
tmecn ubjcci nd subject he mi h haee dune so This ha been 
iteentl) decided b\ the H^h Court in Mjrcom Compjfn \ tin 
Ktn^ (191b I 1 K L 19 01 the cons rue ion ot certain mords m 
the Petition of Right \ct That deci ion homc\er mSici no 
rent h rd hip on iht subject is P re H so el> Aithm he juris 
diction of the coiiit *withoot mteriertnce from he Cromn to 
decide whether trial shall be by the jud^t alone or bv judge and 
jur> Ihc suppliant it sucee ful is entitled to his co i if 
unsuccess tul he 1 liable to pa> the costs of the Crovn This is 
di stitutorv exeeption to the common hm ruk that to use the 
quaint language ot BlacLstone it is bene th the dignit) of the 
Crown either to pae co ts or to lectne them 
Judgment is gi\en m the ordinarv wa> But the execu^-ion 
of the jud ment 1 quite another mailer The courts cannot decree 
execution against the Crown and its ser\ants The Act ot ib6i 
provides howe\er that where judgment is in fa\our ot the sup 
pliant it shall be certified by the court to the Treasury which 
shall then satisfy it out of the public funds In practice the 
Treasur) never fails to satisfy the judgment of the court 
Whether if it faded so to do it could be compelled by the 
courts by a Writ of Mandamus to satisfy it as a statutor> dut> 

IS an open question 

Scope of the Remedy- — remains to consider the scope of 
this remedy against the Crown For a long time it appears to 
have been held although the matter is not free from doubt that it 
would only he to recover possession of real or personal property 
of the subject in the hands of the Crown But m the leading 
case of Thomas v the Queen (iS/4)44LJQB 9 the courts 
held relying on the somewhat doubtful authority of the Bankers 
Case that a Petition of Right would he for unhquidated damages 
for breach of contract This decision was really revolutionary 
It has since been held that it will also he for the recovery of 
duty overpaid to the Revenue authorities {In re Nathan 18S4 12 
Q B I) 461) for compensation for the requisitioning of premises^ 
fm mtmml defmm (The Be Keyser Case 1920 A € 508) and 
for such imphed contracts as Quantum Mermt and Money ! 
had and received Petition of Right will however never he to | 
aaforce a contract or service with the Crown whether civii or ^ 
miMary for it is the king s prerogative to detenmne such con ; 
tf acts at Ins pleasure Peeeogative) i 

On the Mher hand the scope of the remedy is subject to con i 
aderahie imitations of which the most important is the exclusion : 
f{ ahy redrw against the Crown for wrongful % e tortious 
%Wdk m fm emmple negligence trespass or the infringement 
|| ^ Tin# was long ago settled if indeed it was ever 

inlhescaseof tkeQmm 33LJCP 199 to go 

, k ip!r Tte only remedy open to the subject m such a 

^ ^ ^ action the partacular ofiSm of the 

fm tj» wrongful act m oumsum 

g vwlers Bte Prof with this ' 

li* 


h D 0^ tbt rd\ii I otiitr to an wer to the subject when 
wiG">gcd lor 1 1 K t cu hou h copimi ^ec! m an offi 1 I 
c 1 a d ht ir i t 1 coi p r a bet ^ ten thi rale of 
^ \ lid h ltd i i € re 0 he ufjcct as tnev 

rtLi c n I ^ u n 0^ rnlii ispcct of h s omcnl 
in i 1 n It I I ’*'tc i u Ger r n\ 1 1 h heir sa stem of 
w n \ i\ I toud it too long to di cu s his 

0 pe u ^ ^ ^ L ^ I 1 u iti at to w> tha the subjec 

1 anifr triil rr nro ec ed in France and Ger 

in urrreio o on ties i^e Sta^e urliLe the 
Cn wn m Fn 1 d r on 1 md c n he ued in ht ordm rs 
\ V r It u 0 in Moreottr in En land the rule 

Lt 1 hpt LiL p r r i\ which a per on wronged can ue the 
tTn)lo\tr wh k an i i idi li a pir nership or a compam 
tor le wren ul ot i 1 scr\an s doc not apph m the case 
ot tor rommi t b n tr\ 11^ ot a Government department 
In uch a c t no onh cm he Crown ip the btate not be sued 
but nei htr tan one 1 c the n media e superior oi the servant 
ronmit ing the wron*, ul ati Tht postmaster general for ex 
imilc IS not liihie tor the negl cnce ot a Fost Office engineer 
\Bambrd t \ the Po^ mi tir Gi ura^ 19^6 i KB 178} Fur 
tht the servant of ht Crovn althou<^h personal!) hable has 
the advantage as a an t the pHintitt ot a Statute of Limita 
tions of a very peculiar and invidiou Lird known as the Pubhc 
\uthorities Profe non ut of 1803 which requires all actions 
for tort against public mthoriiiPS — a term which has been held 
tef The Damih 19 i PD iS^jto include servants of the 
Crovn as weil as local authonties — ^to be brought not as m the 
case of an action kt vecn sub ect and subject in six years but in 
sixmon h This 4 c is peculiar m e\er> respect it compels the 
plamtih to bring his ac ion not as m the case of ordinary Statutes 
of Limit ition within a fixed period from the date when a cause 
of action arose e k the resulting damage but withm six months 
from the date of the tortious act which caused the d image The 
result of this is 01 ten to extinguish in spite ot all vigilance on 
the part of the plaint it who has suhtred mjur) any right of 
action altogether tor bv the time the dama e has made itself 
cvndenl he mav be too late ( te Freeborn v Lcemtng 95 L J K B 
1 14) And if he is a dav too late in bringing his action he not 
only loses it but is subjetUd by the 4 ct to penalties m the mat 
ter of special costs not known to the common law 

Heed for Reform — will be obvious that the state of the 
law as to proceedings igain t the Crown is in need of reform 
The decision of the courts in the famous case of Dyson v thu 
Attorney General (1911) i KB 410 that a subject might apply 
d recti V to the courts without recourse to a Petition of Right 
for a declaration $ e a declaratory judgment as to whether 
the Crown was illegall) invading his rights (in that case the 
question was whether the plaintiff was bound under penalty to 
answer certain questions contained in forms issued by the 
: Revenue authorities) and that the courts could declare the action 
' of the Crown illegal was a great victory for the rights of the 
I subject But that decision was specifically made subject to the 
: qualification that no such declaration could issue where the 
proper remedy was by Petition of Right The advocates of reform 
of the law have therefore directed their agitation to two things 

(1) that the subject should no longer be dependent on the grace 
of the Executive where he conceives himself to have what amounts 
to a cause of action against the Crown but should be enabled to 
sue the Crown m the same way as ht can sue a fellow subject 

(2) that the Crown thus made directly suable should be liable 
m tort In some of the dominions and colonies most notably in 
the Australian Commonwealth this reform has long been effected 
by statute In Scotland the law is equally enlightened In 
consequence of the strong feehng on the subject to which the 
courts themselves have often given pubhc expression a committee 
was appointed by the lord chancellor m 1921 to investigate the 
whole subject and subsequently to draft a Bill to reform the law 
Jt did not report till mx years later namely in 1927 when its 
report took the form of a Crown Proceedings Bill embodying 
among other thmgs the two main prinaples of reform indlcat^ 
above The draft Bil however is c^n to two serious obj^ctMBs 
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It prt ene ibe prcroi^it \i m tli er 01 Di co er\ md i 
ipplie md incorprn € Iht c 01* Dro\ ur ot rt fublic 
\ii hontii Pro iction \i \ope bf k s naK 1 rec.i ad\..nce 
In or Jiia ek tlitre apptar t tUt jit ol \n i ropro ptc 0 
hi mt u e bill IT idupU^ l:\ the Go\trn-^ent nu tliere nj 
Jo Ht hat irt co roathin burti raL> re n erh oppo cd to it 
Set I H Moreau P medu 7 mt the Cfo^t 6 \\ S 

H If \iith H ton ot Rem aes attain t the Cro\ n m L ^ 

0 rtni P i \o! jS p 0 G S RoDir^ on Ti t L ^ l J 
In Cf of t I Pj ce d n I md l n t ! Cro^? fd D r 
mi j ! Go rim it {1 }0 ) \\ Ebde Tne L ^ Pric ice 

f ii i icn ot Ri h id t the Pit i 0 is Oj Rwht iit iSdo iio'^ ) 
Cr^wn Pr e edm Ccmimttce Rep it Cmd 84 01 ig 

(J F lo) 

PROCEEDINGS AGAINST THE STATE IN THE 
UNITED STATES 

The rule that the so\erei«’ii mas immune from suit at the hands 
of thf prnate citizen is an accepted principle of 4 mencin h\\ 
Both the lederal Go'v rnment and the State whose severe nt} 
had not been surrendered to the national Government mere 
clothed with this mimumtj The Con ti ution authorized the 
'^uprtme Court to take original jurisdiction in all cases m which 

1 State shall be a Pirtv and in i 9^ the Supreme Court m 
Chisholm \ Georpa Dal! 419 held that it could t ke cognizance 
of a uit b> a citizen against a State This decision coiitrar> to 
the general expectation of the framers of the Constitution so 
aroused the nation that m I/98 the iitb amendment to the Con 
stitution mis adopted which re established the on mal theory that 
the Slants mere immune from suit by private citizens No such 
procedure s the I etition of Right mas kiiomn to '\mencan hm 
Chimants against the imted State mere origmall> referred to 
auditors of various governmental departments and in the event 
ot unsatisfactorv treatment were obliged to petition Congress 
Such petitions mere ordinarily disposed of before committees 
who might recommend a pecuniary grant from Congress In a 
few instances Congress b} special legislation authonzed suit to be 
brought against the Government and the claims would be ad 
judicated m the courts The unsatisfactory character of this 
method of deihng with claims against the Government led m 1S55 
to the estabhshment of the court of claims At first the court 
was *?impiy authorized to hear claims and by appropnate bills 
refer them to Congress for payment In 1863 the court was 
authorized to give judgments subject to revision by the secretary 
of Treasury The secretary m as shortly thereafter deprived of this 
power and the court is now empowered to render final judgments 
against the United States subject to an appeal to the Supreme 
Court The junsdiction of the court of claims illustrates that in 
the United States suits against the Government are governed 
by much the same pnnciple that underlies the Enghsh procedure 
by petitions of nght No liability arising out of a tort is rec 
ognized but sovereign immumty is waived only in a class of 
cases where the obligation of the Government is contractual m 
nature The court is given jurisdiction of all claims except for 
pensions founded upon the Constitution or any law of Congress 
and upon contracts express or implied Junsdiction of claims 
sounding in tort is specifically negatived Claims ansmg from the 
taking of property for public use for which compensation is re 
quired by the Constitution for the return of taxes illegally 
assessed for the breach of contracts constitute the great bulk of 
Its litigation Where the claim does not exceed $10 000 in amount 
the lower Federal courts are given concurrent jurisdiction with 
the court of claims The grant of jurisdiction in claims upon an 

implied contract has given rise to much confusion ’\%ether 
such contracts include obligations implied m law as well as in 
fact has been a question upon which the decisions of the Supreme 
Court have no£ been wholly uniform 

A few of the States have established courts of claims upon the 
model Of the U S court of claims but m most States the procedure 
of enforcing claims against the State Government is by petitioning 
the !<^slature 

St€ Richardson Sttsiwy of the Cewt of Ch$m (i8ga) Crane 
^ Jumdidion of Court of Claims $4 Men t Brntm (i0of 
Bordiara GonmimBt LmbtUy m Tort Sl^te 


Lubilitv lor Tort 0 Harv L Rttied. o (1916) M L%) 

PETITOT JEAN ( i ) I lench Svi enamt 1 
\ I n ti va bon it Geneva i nitmbei ot a Bur uiid 11 tamih 
h ci b d inr^ Frantt 01 a count of religious diflcuitit 
Hi ta her Faolle ^ a vood carver his mothers name was 
El cl e Rov une Jeir va fourth on and was appren 
i ed to a ev tr g id m 11 i med Picrrt Bordier with whom 
t he strati up v. do c nenJ i > The two friends went into France 
c.ni even ja > Camt o F iani with letters of introduction to 
lurpL d XIa trn ph ician to Charles I For the 1 mg they 
f made i ^ Georg for tli bad/^e ol the order and earned out mmv 
eumms -*^0 por at amongst othtrs prepiring two large 
01 e of Rachel de Ruvi m countess ot Sou hampton now at 
Gnat v^orth ana Marv \illi r duchess of Richmond and Ler 
no\ dited 164^ at one time m he po st ion of the Crown and 
now ir the Pierpont Morgan collection On the execution of the 
kng Petitot left Engl nd for Paris with the roval hou ehold 
V hiJc Bordier remained m En land to carrv out certain impor ant 
ecmmi sions for Cromwell and the parliament 

In Pans Petitot entered into paitnership with a goldsmith 
Jacques Bordier a cousin ot Pierre probabh the enamel por 
traits attributed to Petitot were reali> the work of the two part 
ntrs the actual drawing being the work of Petitot while for the 
enamel process Bordier was mainly responsible The two painters 
were given apartments m the Louvre received numerous com 
missions from Louis \I\ and painted portraits of almost everv 
person of importance in his bnihant court The friendship be 
tween the two lasted for thirty tiv e >ears and was onlv put an end 
to by Bordier s death The enamellers rendered special political 
services in France lor the republic of Geneva and were practically 
regarded as the official representatives of the republic 

On the revocation of the Edict of Nantes 1685 pressure was 
brought to bear upon Petitot to change his religion The king 
protected him as long as possible and when he was arrested with 
his niece Annie Bordier sent Bossuet to convert the old man 
Eventually Petitot abjured but m 168/ he returned to Geneva 
and was received back to the Huguenot communion He died on 
April 3 1691 

His eldest son Jeav Louis Petitot (i652~c 1^30) followed his 
fathers profession painting enamels which are difficult to distinguish 
fiom those of Jean the elder He lived ch efiy m London where he 
executed several enamel portraits of Charles II and died there m 
1730 A portrait of him by Mignard is in the Geneva museum and 
another m enamel bj' himself belongs to the earl of Dartrey 

Of the works of Petitot the most important collection is in the 
Jones Bequest at the ^ictona and Albert Museum There are many 
in the Louvre sixteen at Chantilly seventeen at Windsor and others 
m the collections of Earl Beauchamp the duke of Rutland the duke 
of Richmond the earl of Dartrey Mr Alfred de Rothschild and 
the late Baroness Burdett Coutts Amongst Lord Dartrey s examples 
are portraits of Petitot and of his son and two of the wife of Jean 
Petitot the younger A second portrait of the artist belongs to the 
queen of Holland and another is m the collection of the late Mr 
Stnoehhn of Geneva In Mr Pierpont Morgans collection there are 
many exceedingly fine examples but especially three drawings on 
paper the only three which appear to have survived and the large 
signed miniature of the duchess of Richmond already mentioned the 
largest work Petitot ever executed save the one at Chatsworth 

See Fefttof et Bordier by Ernest Stroehlm (Geneva 1905) Some 
New Information respecting Jean Petitot by G C Wiliamson 
Nineteenth Ceniury and After (January 1908) pp 98-xio the 
privately printed Catalogue of the ColkcUon of Mr J Pierpont 
Morgan vol lu The History of Portrmt Mimatures by G C 
Williamson vol ii (London 1904) 

PETITS-CHEVAUX (Fr for little horses ) a gambhng 
game played with a mechanical device consisting of a board per 
forated with a number of concentric circular sMs m which re 
volve each independently on its own axis figure of jockeys on 
horseback distinguished by numbers or colours The bystanders 
having staked their money according to their choice on a board 
marked m divisions for this purpose the horses are started re 
volvmg rapidly together by means of mechanism attached to the 
board and the horse whmh stops nearest a marked wms 
every player who has staked on that horse receivmg so many tunes 
his Fifutes of r^lway trams and other obieqts sometupes 
fate the place of homes. 
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PETOFI, ALEXANDER - vo/ Hm.im i^nc 

poet vas bom it Km Lo us Itst to nty a \i\ \ t D 
iS ^ Tile fin ih rtttntd its dipionj o! noni i \ irtr 
emperor Lcopo d in bSb> but t! e ra ri i A. \ t t rH 
diao£^ed the old fan h r n e Pt ro it \n b Dt 1 u a 
Croatian origin into ht pareh Mdg\ar lor of It i H \d 
diso’vintd b\ a Uripri il f ht «nci for P rtt \t s kd tH 
uutihed !i^ ot 1 irciiD p a\ r titcpt r ^ h t i tr i 
\sheri toe cape i or b tn^ id b i cj o < u mai 
mla ir\ rtni ent Hi tr \olimt of o ir J j a 

lished m 1^44 by tbe Nj un Lo throuUi it 1 itn t 

of the poet \uro nai Ahtn t\er> pnbi her I id ret u 
ms and the stttn > fi\L fon s livl 1 li 1 1 gu fir it bm I u-^e 
a mat tr ot Jiie or dtatii to him Ihe li It \ 1 n e | uM bta b\ 
be \emztii kor i\ab loiloscc b the parod\ 1 H hs A a 
Pusa (1844 ) the rom rtit cpit / ? )s I (i 4.4) i pin Inn 
bok Etilp SiTjarol 1 col ection 01 pt lonatt de it o\ r blot 
lo\e Ettika Csapo 1 1S4 ) L t Jt \ i * ^ du r \ a ion ot Heine s 
RetstbtMcr (1S4 S trdem I1H4 ) F Ihok ( b) 

S erelme hu asi> i j n 461 and man} other \olun 
The hrst ea lun 0^ bis eollected potms appearti m 1047 
Petoii ’P.as not ^et t^entv b\e ard dt pitt the prott t oi the 
cldbsicists \\ho reg rd d him uitb cold oislike tht be t htads 
m Hungar> poets like \ >ro m^ri} and cnlits like bzemere 
already paid him the lioma«^e due to the prii t of Magyar Kncal 
pot s The great public \^as enthu lastic on the same sidt <tnd 
po tent\ too has placed him imong the imnortah Peton is as 
simple and genuine a poet of nature as Word ^orth tr Christian 
Winther and his erotics inspired threughout b\ i noble idtali m 
Ime a B^romc fertour thou h it is perhaps in his martial 
songs that Petoti s essential!} passionate and dcfiint gti lus asserts 
Itself most tnumphanth On Sept 8 1847 Petoti mimed Julia 
Szendrtv \^hen the revolutionary v^ar b oke out he espoused 
the tenets of the extreme democratic faction He took an active 
part m the Trans}I\anian campaigns of tht heroic Bern rose by 
sheer valour to the rank of major and was slam at the battle of 
Se esvar fjulv i 1849) The first complete edition of Pttohs 
poems appeared m 18/4 The best critical edition is that of 
Adolph Havas 1S94 (R \ B X) 

PETRA (>? T€Tpa = the rock) a rumed site ig \ and 
3^ 31 L in Trans Jordan I}mg m a rock basin on the eastern 
side of the Wadi el 4 raba the great vallc} that continues the nit 
of Jordan southward to the Gulf of Aqaba Ihe descriptions 
of Strabo (xvi p / 9) Plmy H vi ^ ) and other wnters 

leave no doubt as to the identity of this site with the famous 
capital of the “Nabataeans (g j) and the centre of their caravan 
trade Petra commanded routes to Gaza in the west to Bosra 
and Damascus in the north to Elath and Leuce Come on the Red 
sea and across the desert to the Persian gulf 
The country around is assigned by tradition to the Horites 
f e probably cave dwellers the predecessors of the Edomites 
(Gen mv 6 xma 20-30 Deut 11 i ) But that Petra itself 
is mentioned in the Old Testament cannot be affirmed with cer 
tamty although some have tried to identify it with the name Sela 
which also means a rock Eusebius and Jerome apparently on 
the authority of Josephus (Ant iv 7 1 4 /) assert that Rekem 
was the native name but this also presents many senous 
diiiculties Others think that the reference to petra by Diodorus 
Siculus (xm 94”-9/) where the expeditions of Antigonus against 
ihe Nabataeans (312 bc) are desenbed refers to Petra But 
Petra referred to as a natural fortress and place of refuge 
cannot be a proper name The tombs at Petra offer some evidence 
of the early Nabataean settlement Two types of tombs may 
be distinguished the Nabataean and the Graeco Roman The 
forfuer start from the simple pylon tomb of pre Hellenic age 
(rbiind about the 6th century b c ) they then pass through van 
ms stages evolvmg to the full Nabataean type which retains 
all the natiw features and at the same time shows character 
istics which are partly Egyptian and partly Greek There are close 
of this t}^e with inscriptions at el Hejr in north Arabia 
nwt stage in tte evolution of the tombs gives tomb fronts 
• !n a senp arc^r arch^ a feature derived from North 


S n f nre 1 v Mr ^ne. t do ate from which 

ah m o r ivi t i \^n h copied from the front of 
i Kin n > r ul r t lun sug^^ests hat Petra 

^ d cu L ^ X ^ JO \ d c trt groups at this time as 
irHftt r 01111 great trade locus After 
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u er \rt i III I PI i \ t 1 1 bo-bcBC ithero alcoms began 

r t ^ t p 0^ d ft lit re wa excivated and Petra must 

e i cd ht tf c a Hel em tic a \ It is to the long 

I d p 0 ptroa reici oi \rc a I\ Philopatri (9 bc-ad 40) 
t rt h e tomb of ht d Hejr tvpe n av be dated and perhaps 

i a 0 he Hi h pi Tbtn he ti became more and more Roman 

* 1 td In A D X06 Iran a Petraea f Arabia belon mg to Petra ) 
v\ ab orbtd into the Ron an empire and the native dynasty 
c mt 0 ar end A\htn ^he ut} wa more prosperous than ever at 
tht me 01 Akvin tr Sevtras ( \ d - the issue of com 
age c me vuddeilv oared This was po sibly due to a desert 
raid on 1 laigt scale ociated perhaps with the neo Persian 
' poter under the Sassanid dr nasty Meanwhiie Palmyra was 
rowing m in portante and a tracted much of the Arabian trade 
iway from Pt ra and he lattir dechned It seems however to 
hive lingered on a a religious centre for we are told by 
Epiphimus (c Aj> -40^1 that in his time a feast was held 
there on Dec m honour of the virgin Chaabou and her off 
spring Du ares (Haer i ) The chief god of Petra was Dhu 
shara (Aoiordpijs) a the lord or owner of Shara he was wor 
shipped under the form of a black rectangular stone a sort of 
Pe ru,ean kaba Assonated with Dhu shara was AIM the chief 
goddess of the ancient Arabs Christianity found its way into 
Petra m earlv times Athanasius mentions a bishop of Petra 
named \stenu and i least one of the tombs was used as a 
church with an mscri] tion recording its consecration in the 
time of the most holy Bishop Jason (ad 447) The Christianity 
of Petra as of north Arabia was swept away by the Moham 
, medan conquest m a d 6 9-6^ Dnder the Latin kingdom Petra 
I was occupied b\ Bildwm I it was held by the Franks till 1189 
fragments of the Crusaders citadel are still standing 
The present rums are extensive and ate usually approached 
bv a track which leads round Jebel Harun (Mt Hor) nd enters 
the plain of Petra from the south Another entrance is from 
the east through a narrow gorge called the Sik also the water 
way of the AAadi Musa Near the end of the defile stands the 
most elaborate of the rums el Hazne or the Treasury of 
Pharaoh hewn out of the cliff A little further on at the foot 
of en Nejr comes the theatre On en Nejr is the great High 
phee consisting of a rock hewn altar of burnt offering Not far 
off are two obehsks cut out of the solid rock these were either 
images of Dhu shara and Allat or more probably marked the 
hmits of the haram ot the sanctuary There are other places ot 
sacrifice around It seems probable that en Nejr must have 
been the sacred mountain the original sanctuary of Petra The 
mountain walls around the city are lined with rock cut tombs 
in the form of towers The city itself covered a space of about 
I J sq m on fairly level ground on either bank of the Wadi Musa 
Among the rums on the south bank stand the fragments of a 
temple called kasr Firaun of late Roman date 
See Bruimow and Dotnas/ewski Die Provmaa Arabia (1904) Dal 
man Petra tmd setm Fehhuhgtumer (1908) Musil Atabta Petraea 
(1907-08) See also the Corpus Inscr Sem ix 305 sgq Baedeker 
Soans PalesUna (7th ed) and Revue btbhque (1897-98 and 1903) 
PETRARCH (1304-1374) Francesco di Petracco (Fran 
cesco Petrarca) the great Itahan poet and humanist was born 
at Arezzo on July 20 1304 His father Ser Petracco held a post 
of notary in the Florentine Rolls court of the Riformagiom but 
having espoused the same cause as Dante dunng the quarrels of 
the Blacks and Whites Petracco was expelled from Florence by 
the decree of Jan 7 130 which condemned Dante to hfeiong 
exile With his wife he took refuge m the Ghib^llme township of 
Arezzo His mother liaving obtained permission to return from 
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bamslimeiit se* led at Inci a a little \iliage abo e Florence and 
here Petr rcb acquired that pure Tu^^can idiom ’ftbicb lie u ed \ ith j 
uch ionsurmate mastery in ode and onret In Petracco 
et up a bouse at Pi a but be remo\ed m to \m non . 
wnere at hat time the popes had their residence ^ 

\ Carpen ras under the direction of Con\ennole of Prato | 
Pe rarch udied the humanities beU’seen ^^d "^hen he i 
ment to Mcntpcliier to tud> Like 0 \id and m n> 0 her 
p( ets Petnr h felt no mclination for laiv There is an authen ic 
sto > of Pe raccos dmmng the >oung students books of pot’ij' ( 
and rhetonc upon the tire but sa\m" \irgil and Cicero half 
burned irom the dames at Jus sons pas lonate entre ties Ne\er | 
theless af er lour \ears of study at Montpellier he pa sed three | 
\ears at the hm school of Bologna with his brother Gherardo In | 
6 \heii his father died he returned to A\ignon Banishment ^ 
and change of place had already diminished Petracco s fortune j 
mhirh '^^vas re\er large and a fraudulent administration ot his 
estate alter his death left the two heirs almost destitute The most 
precious remnant of Petrarch s inheritance was a ms of Cicero 
Petrarch took ecclesiastical orders and Giacomo Colonna after 
wards bishop of Lombez now befriended him and partly sup 
ported him for some years 

Lmxm — On April 6 1^27 happened the most famous event 
of Petrarch s personal history He saw Laura for the first time in 
the church of St Clara at Avignon W ho Laura was remains un 
certain still Petrarch kept the secret jealousI> and the identi 
fication of her by the abbe de Sade m the i8th century with the 
wife of Hugues de bade is more than suspect We may however 
reject the sceptical hypothesis that Laura was a figment of 
Petrarchs fanev If we accept her personal reality the poems of 
her lover demonstrate that she was a married woman who accepted 
the poet s homage but refused intimate relations 
Petrarchs inner life after this date is mainly occupied with 
the passion which he celebrated m his Italian poems and with the 
friendships which his Latin epistles dimly reveal Besides the 
bishop of Lombez he was now on terms of intimacy with another 
member of the great Colonna family the cardinal Giovanm A 
German Ludwig whom he called Socrates and a Roman Lello 
who received from him the classic name of Laelims were among 
his best loved associates He hved mainly at Avugnon until 1333 
when he undertook the first of many long journeys He was a 
great traveller and keenly observant He was one of the first 
alpimsts and loved the mountains for their own sake On this 
tour he visited Pans Ghent Liege Cologne making the acquamt 
ance of learned men and copying classical manusenpts On his 
return to Avignon he pleaded the cause of the Scahgers in their 
lawsuit with the Rossi for the lordship of Parma and addressed 
two poetical epistles to Benedict XII upon the restoration of 
the papa! see to Rome His eloquence on behalf of the tyrants 
of Verona won him the friendship of their ambassador Azzo di 
Correggio Not long after these events Petrarch made his first ; 
journey to Rome a journey memorable from the account which 
he has left us of the impression he received from its rums 
In 1337 Petrarch established himself at Vaucluse and began 
his life of solitary study heightened by communion with nature 
m her loneliest and wildest moods Here he spent his time 
among books meditating on Roman history and preparing him 
self for the Latin epic on Scipio Afneanus Africa For recreation 
he climbed the hills or traced the Sorgues from its fountain under 
those tali limestone clifis while odes and sonnets to Madonna 
Laura were committed to paper He wrote many of his most 
important treatises m prose as well as a large portion of his Latin 
correspondence in this retreat Some woman unknown by name 
made him the father of a son Giovanni m 1337 and she was 
probably the same who brought him a daughter Francesca m 
1343 Both children were afterwards legitimized by papal bulls 
Meanwhile his fame as a poet in the Latin and the vulgar 
tongues increased until when the first drafts of the Africa began 
to circulate about 3:339 it became manifest that no one had a 
better right to the laurel crown than Petrarch A desire for glory 
was one of his giost deqjly rooted passions and it is probable 
that he% 3 certed has mfiuence in several quarters with the view to 


a public cororation On ^ept i 1^40 he received two invitations 
irom the umver itv of Pans and trom king Robert of Naples 
rcspec ivei He accepted the latter journeved in Feb io4X to 
Naples was honourably entertained b\ the king and after some 
form 1 dispu atiun on poetrv was sent with magmUcent creden 
tial to Rome There in \pnl he sumed the poet s crown upon 
the Capitol irom the hard ot the Roman senator amid the plaudits 
of the people «nd the patricians The oration which he delivered 
on th s occa ion w s conpesed upon the e words oi \irgil — 
Sed me P?nia si de erta per ardua dulcis 
Raptat amor 

Hencelorth Petrarch ranked as a rhetorician and a poet of 
European celebn v During the nrin" of 1^41 his friend Azzo di 
Corre<^ 10 had succeeded m freeing Parma from subjugation to 
the Scab ers and was laying the foundations of his own tyranny 
m that city He invited Petrarch to attend him when he made his 
triumphal entry m \fav and tor some time Parma and \ auciuse 
were his headquarters The one he called his Transalpine the 
other his Cisalpine Parnassus 

The events of the next six vears of his bfe may be briefly 
recapitulated He lost his old mend the bishop of Lombez by 
death and his brother Gherardo by the entrance of the latter into 
a Carthusian monastery \ anous small benefices were conferred 
upon him and repeated offers of a papal secretaryship which 
would have raised him to the highest dignities were rejected In 
Jan 1343 his patron Robert Ling of Naples died and Petrarch 
was sent on an embassy from the papal court to his successor 
Joan The notices which he has left of Neapolitan society at this 
epoch are interesting and it was now perhaps that he met Boc 
caccio The beginning of 1^4^ was marked by the discovery at 
Verona of Ciceros Familiar Letters But Petrarch found the 
precious ms after the style of his own epistles had been already 
modelled upon that of Seneca and St Augustine 

In May 1^47 when Cola di Rienzi accomphshed the revolution 
which for a short space revived the republic in Rome Petrarch 
who m politics was no less visionary than Rienzi threw himself 
into the repubhean movement and sacrificed his old friends of the 
Colonna family to what he judged a patnotic duty 

In 1347 Petrarch built bmself a house at Parma where he 
hoped to pursue the tranquil avocations of a poet and of an 
ideahstic politician But the next two years brought a senes of 
calamities Laura died of the plague on April 6 I04S Francesco 
degh Albizzi Mamardo Accursio Roberto de Bardi Sennuccio del 
Bene Luchino Visconti the cardinal Giovanni Colonna and 
several other friends died in rapid succession Friendship with 
him was a passion he needed friends for the maintenance of his 
intellectual activity at the highest point of its effectiveness 

We may say with certain^ that Laura s death followed by that 
of so many friends was the turning point m Petrarch s inner life 
He began to thmk of quitting the world and establishing a kind 
of humamstic convent where he might dedicate himself in the 
company of kindred spirits to still severer studies and a closer 
commumon with God Though nothing came of this scheme a 
marked change was henceforth perceptible in Petrarchs literary 
compositions The death of Laura left him punfied from passion 
but able to realize his poetic mistress more clearly than he had 
I ever done in her lifetime The poems written In Morte d% 
Madonna Laura are of more religious tone 

At the same time his increasing renown led to fresh relations 
with Itahan despots The noble houses of Gonzaga at Mantua of 
Carrara at Padua of Este at Ferrara of Malatesta at Rimini of 
Visconti at Milan vied with Azzo di Correggio in entertaining him 
In vam his correspondents pomted out the discrepancy between 
his zeal for Itahan liberties his recent enthusiasm for the Roman 
republic and this alliance with tyrants who were destroying the 
freedom of the Lombard cities Petrarch remained an incurable 
rhetoncian and while he stigmatized the despots in his ode to 
Italy and in his epistles to the emperor he accepted their hos 
pitahty They on their part seem to have vnewed his political 
theones as of no practical importance The patronage of art and 
letters which distinguished Itahan princes throughout the Renais 
sauce first manifested itself in the attitude of Visconti and 
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Carraresi to Ictiircii 

In 1 Pet arch m de a pili^nir e to Ron e p.*ssng lb ons:b 
Florence where he tstab i hid a nrm Inc id hin w h Lo act o 
Tins alone hi trier d hi j anas on with tie rncs Bo cac lo 
c rriea ^is adr na ion lor Petnrch to he noirt oi wor hu 
I Lit ch repaid him with ‘^\r p Ih counelinii i \ naie nd 
moral nppor in hi ti or ro ci i lUcr hi o c u utu n rt 
It wjfe Lottaccio 1 1 0 in 1 3 i brou 1 to I raitr ^tr i T dc* 
an imi a^ioii irom the n oi Ilr cice to citp tht u or 

ship ot thur rti n i\ lou lu u un \ t i Th \ as ^tco ipan ed 
by a diploma ol re o ation to his n as citi en nd rc itu ion 
ot his pa r moi\ Pttrarcn dtch cd tne jhcr ^nd manta ned his 
matpend nee and h s ^ei are In i he Wus a^^a n at \ auciu e 
engaged on his Epn le io Pos/ 

E^ri> m he ieit \Mgion for the last time and made his I 
wav to Lilian where the a chbi nop Gio\aini \i conti was vir 
despot He emp^o\ca le rarch on aar ous dipiomaPc mis | 
sions notabn as a mediator betwen Genoa and \tmce m 1^53 ‘ 
On "No ^ he a inereo a stodied ora ion before the doge A.narca 
Dandolo and the gr at \ene lan coan il His eloquence bad no 
ehect but the orator enterea into relations with the aristocracy 
which i^cre af erwards e\ end ti A.iter GiOMonis death he re 
mamed at Mil n m the court of Bernabo and Galeazzo \isconti 
closing his e>es to their crueitic and evaction serving them as 
dipiomaii t and orator In their interest he addressed epistles to ^ 
the emperor Charles I\ upon the distracted state of Italy and 
entreated him to resume the old Ghibeilme polic> of impenai 
mterterence Charles I\ passed through Mantua in 13^4 and there 
Petrarch made hi^ acquaintance but hnamg him unht tor any 
noble enterprise declined attending him to Rome FVhen Charles 
returned to Germanv after as un mg the crowns m Rome and ; 
Milan Petrarch addressed to him a letter of vehement invectne 


u d \ocate the pre enitioii of n s Hi fnends knew that the 
no t I cept ! t 01 1 mi to him w s n addition to hi collection 
01 m nu L ij c For hii 1 d c au^hur 0^ he Greek and Latin world 
^ € t hcir^ I er d t^e rhtto ic i e| i ics he addressed to Cicero 
1 ar * \ rro p o\e lid be dwelt with them on terms of 
cirp c ma 

Lmi tn V nriois a c or hodo\ he aid not seek to substitute 
a jOs n tor the Ghrs an i^t 1 Thi was le t tor the scholars ot 
tic ira h ce arie i Ita > Bui he \ cncrated the Latin 

orator hi oria d ett as depo i ones ot a tradition only 
e ard to rcctl 0 1 or li m there was ro sch m between Rome 

and Galilee Dtt\ ten ck ica"* gemu and sacred in piration The 
kttcr con erneo man t ernai webar the former the perfection 
f of hi intellcc ird ii\iiiza ion ol his manners Whatever in 
literature revealed the hearts of men was mfimtely precious to 
him and lor thi rea on he professed almost a cult for St 
Au u me It was to *\ugustinc a to a friend that he poured 
forth his soul m the De conkmptu mmtdi Much as Petrarch 
efiecled bv res 011 a sound cone ption of learmn®' he did more 
b\ imprcs mg on the ge hi own t iking per onaht> Whether we 
regard 1 im as a priest who puHi hed poem after poem in praise 
of an adored ristrc s as a piei tian man ot letters who conversed 
on equal ten s with kin s and prmres as a solitary dedicated to 
the love of nature a an amateur diplomatist treating ahairs of 
late with pompou eloquence in mis ives sent to popes and 
emperor or again as a traveller eager for change of scene ready 
to climb mountains for the en}03nnent of broad prospects in all 
these divers minife tations ot his pecuhar genius we trace some 
contrast with the manner of the 14th century some emphatic 
anticipation of the i6th 

j As an author Petrarch must be considered from two points 
1 of view — first as a wnter of Latin verse and prose secondly as 


and reproach Yet the \ isconti ent him on an embassy to Charles 
at Prague in 1^56 In 1^61 on his return to Milan from one of 
his embassies to France he received news of the deaths of his son 
Giovanm and his old friend Socrates earned off bv plague 
Soon afterwards m May I06 he settled at Padua In 1360 
he V isited \ emce making a donation of his library to the republic 
of St Mark Here his friend Boccaccio introduced to him the 
Greek teachei Leontius Pilatus Petrarch who possessed a ms of 
Homer and a portion of Plato never acquired the Greek language 
and he could only approach the I had m Boccaccio s rude Latin 
version About this period he saw his daughter Francesca happily 
married and undertook the education of a young scholar from 
Ravenna whose sudden disappearance from his household caused 
him the deepest grief This youth has been identified on msuffi 
cient grounds with that Giovanm Malpaghmi of Ravenna who was 
destined to form an important link between Petrarch and the 
humamsts of the next age of culture Much of this last stage of his 
life was occupied in a controversy with the Averroists whom he 
regarded as dangerous antagonists of sound religion and culture 
A curious treatise which grew in part out of this dispute and out 
of a previous duel with physicians was the book De sm tpstm et 
muliofum tgmrantm 

At last m 1369 he retired to Arqua a village m the Euganeais 
hdis where he continued his unremitting study All through these 
^clmng years ks fnendskp mth Boccaccio was maintained It 
rested on a solid basis of mutual Election and of common studies 
the different temperaments of the two scholars securing them 
Hauist rivalry One of Petrarch s last compositions was a Latin 
version of Boccaccio s story of Gmelda On July xS 1374 his 
peofk found the old poet and scholar dead among his books in 
that httle house which looks across the klls tdwar^ the Adriatic 
of was the mauguiator 

the itenaissance m Italy What he achieved for the modem 
not merely to bequeath to his Itahan Imitators master 
Imcal art imnvalW for perfection of workmanship but 
t# out for Eurot» n udw sphem of mienM activity 
fftbin the thro^oM of the widle ngm he surveyed the 
# 1^1 the kodeti spat tnd^ by hm own ineidteiiatible 

schokrsil^ bo wHi m c# ^ rswwil ^ 

^ coDect l&pries epw*. 


an Itahan lyrist In the former capacitv he was speedily out 
stripped by more fortunatt scholars His eclogues and epistles 
and the epic of ifnea on which he set such store exhibit a com 
parativelv limited commind of Latin metie His treatises ora 
tions and familiar letters though remarkable foi a prose style 
are not distinguished by purity of diction Much as he admired 
Cicero he had not freed himself from current mediaeval Latm 
ity Seneca and Augu tme had been too much u ed by him as 
models of composition He possessed a copious vocabulary a 
fine ear for cadence and a complete faculty of expression 
In Italian poetry Petrarch occupies a very different position 
In the Rme m I tfa e Morte d% Madonna Laura perfect metrical 
form IS marned to language of the choicest and the purest It is 
true that even m the Can ontere as Italians prefer to call that 
collection of lyTics Petrarch is not devoid of faults and affecta 
tions belonging to his age He appealed m his odes and sonnets to 
a restricted audience already educated by the chivalrous love 
poetry of Provence and by Itahan imitations of that style He 
was not careful to exclude the commonplaces of the school nor 
anxious to finish a work of art wholly free from fashionable 
graces and from contemporary conceits There is therefore a 
certain artificiality m his treatment and this has been perpetu 
ated with weamome monotony by versifiers who chose km for 
their model But after making due allowance for peculianties 
the abuse of wkch has brought the name of Petrarchist mto con 
tempt we can agree with Shelley that the lyrics of the Camon 
me are as spells wkch unseal the mmost enchanted fountains 
of the dehght which is the grief of love Petrarch hnks the 
metaphyacai lynsts of Tuscany with more realistic amorists of 
ucceedmg generations He was the first Italian poet of love to 
free himself from allegory and mysticism and yet he was far 
I from approaching the analysis of emotion with the directness of a 
I Heme or De Musset Laura is not so much a woman as woman 
m the abstract and perhap on this account the poems written 
for her have been taken to the heart by countless lovers The 
same criticism might he passed cm Petrarch s dhsmptions of na 
tore That he felt the beauties of nature keenly is ceiiaan yet 
be has written nothing so characteristic ol Vtelqse ds to be m 
a|3l*ik^Ie to any Tbe 

is thp^fw onff iwf miMote 
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i I iffi ite fomi 0 1 be J ifu wm n be ea in v* lo\tl iv.rJ 

1 I'lr ui obiect ot di i h im ion^crpnU nr Thi di e 

1 1111 kcal cr j 1 m e \\ ^0 he tr li c < enio jnil 

r i i > a e it n Pi ^nh o^t a iau n hi itiPa i s 
I r rrhh bdt to Gncoro Coionna o Cola di Ritnzi nd 
0 om e or Ital di pa\ him m rothc 1 The \hbit 

on 0 tai ten ii in ^ tne pkader s duqner e n i s mo nine t 
% t € \liruii !i enrure ha not! mg nobler rr^n note 
I r us m li dec n oi> >Ie ban he e hrec no ic eti* 

on Tntir ^ini i tif i epot! nil mthehismr\ oi E ropt 

for lip to ihib po ni I iK ai> a nation h d scaicth bc^itH to cm ^ 

lo Tii hi li iOPitf ion ot It lian r^tionaliU to the behtt in 
thit pirituai unit} nch underk> her mam di co d and dm 
on Petr rcli t<i!ntd partly through his di engagement trom 
ciMC and Ixil puti an hip pirtl> through his liberal culture 
The pnncipal mitenals for a life of Petrarch are ahorded 
b\ his letters d \ide(l into Famtltar Cornspondence Correspond 
fttce m Old Iqo Di ers L tiers mid Letters without a Tiil by 
the auto! log iphieal Epstle to Post nty and b'v the epistles and 
eclogue m Latin \cr e the Italian poems and the rhetoncal ad 
dre ts to popes emperom Cola di Rienzi and some gre t men 
of mtiauit} For the comprehension of his character the De 
contunp u mmdi is in\iluable His erudition can be shot^n by a 
bnet eiumeration of his most important writings In moral 
philosoph} V e iind De n medits utrmsqne fortiinae a treatise on 
hum n h i >pme s and unhappiness De vita sohtarw a paneg} nc 
of solitude and De oho rehposorum on monastic life On his 
torical subjects there aie Rerum memoranda? mi hbn a miscellany ^ 
from a studtiy s commonplace bool De tns tllustnbtis an epit 
ome of the biographies of Roman worthies Contra cutusdam 
mionymt Gaik caimnmas apalo za Contra medteum quendam 
PI celt arum hb?i and D sm ipstus et muUorum ignorantm — 
contro\ersui compo itions '^hich. grew out of Petrarch s quarrels 
^ ith the phcsicians of \m non and the A\erroi ts of Padua In 
this connection ma} be mentioned the satire on the papal court 
included m the Epzstolae sine titulo Fne public orations ha\e 
been prestr\ed \mong his Latin poems Africa takes the first 
place Twehe Edogues and three books of Epistles in verse 
close the list In Italian we posse s the Can omere including odes 
and sonnets for Laura during her hfetime those written after her 
dtath and a miscellaneous section contaimng the three patnotic 
odes and three famous poetical mcectives against the papal court 
Besides these 1 } ncal compositions are the semi epical or allegon 
cal Trwnfi — ^Triumphs of Lo\ e Chastity Death Fame Time and 
Divmitc written in terza nma of smooth and limpid quahty 
Though these Tnumphs as a whole are deficient in poetic in 
spiration the second canto of the Tnonfo della morte in which 
Petrarch describes a vision of his dead love Laura is justly 
famous for reserved passion and pathos tempered to a tranquil 
harmony ( J A S X ) 

Bibliography —A bibliography of Petrarch s works was compiled by 
Domenico Rossetti (Trieste iS 8) See also M Vattaso I codtci 
Petrarch d Bibl Vattcam (Rome 1908) and Cat of Petrarch coll 
bequeathed by "W Fiske (Cornell univ 19x6) The Basle editions of 
1554 a^nd 1581 form the basis for all editions of the collected works 
Editions and translations of the Canzomere are numerous the most 
important editions being those of Leopardi {1895) of Carduca (1899) 
and of Moschetti (1908) See also R S Phelps The Earlier and 
Later Forms of Petrarchs Camomere (Chicago 1925) 

The Sonnets Triumphs and other poems were translated by various 
hands m Bohn s library (1859) Selections of the Sonnets have been 
translated by R Garnett (189$) A Crompton (1S9S) G Robertson 
(X902) J W Higginson (1903) and by A Tobm (1906) Of the 
Inanfi the best translations are those by the countess of Pembroke 
(see ed in PuM of Mod Lang Assoc of America xzmi rgia) and 
by H Parker (c 1565 reprinted by Roxburgh dub 18B7) Petrarch s 
Letters were edited by Fracassetti <x359"-63 Eng trans of the let 
tern to classical authors Chicago 1910 and a trans of a selection of 
his letters 1914) The De Remedm was translated m 1797 and the 
De Contemptu Mundt m 19 ii 

See De Sade> MSmotres de In vie de Pitrarque (Amsterdam 
1764^7) G Korting Petrmm s Leben und Werke (Leipdg 1878) 

F de Sanctis Smm mUco nd Petrarca (iBbg new ed 1907) 
H Hollway Calthorp FetrmK Life m 4 Times (1:907) P de 
Noihac PSimrqm et IMumnnme (2 vo}s X907) E H IL 'tatham 
F Petmm 2 vols. (tgas) wd P M«ei La Viki ^ h Ofm M 


PETRI, SIR EDWARD fib 1^1699) uit coniessor oi 
king J ne II of Eri^land born in P ns the son of Sir 
Ira IS lure Par of Cr nhan and his vitt Eiizabeth Gage 
L Kcuicd ^ t t Jc uv Co i cc C S Ouier he entered the order 
under th n 0 bptn r in but did not receive the toll 
order t F i wh n ht w ent on 1 ms ion to England In 
6 9 1 e cued d hi bro^^he m title and tamily estates On 
Ic atee ion ot T ^ II in ifs he berime confessor to the 
%hun ie en uaia ed n th poiC\ inch ended b} produc 
m" lb re uiu lor or i Tie knur contemolatcd making him 
archbishop of \ork as the ce \a then \acant but the pope 
Innocent \I who was not friendh 0 he order would not grant 
a di oensat on 0 hold it and t\eii directed Pttre s superiors to 
rebuke him lur hi exces i\e an Dition On the outbreak of the 
resolution letre fled and had no further relations with Jame 
II \fter a \i It to Rome he became head ot the Je uit College 
at St Omer m 169 ^ vfaence he \\as transferred to Waken in 
Flanders ir 169/ He oied on Ma> 15 1699 
PETRE, SIR WILLIAM fc 7 ) Engli h politician 

was educated at Exeter College Oxford atterwards becoming a 
fellow of All Souls College (15 o) He entered public erxice 
m earl} life and began hi^ o&cial career by ervin^* the English 
go\ernment abroad In he was made deputx or proctor 
for the \icar general Thom is Cromwell and a such he presided 
over the convocation which met m June of this year In 1543 
Petre was knighted and was appointed a secretary of state m 
1^45 he was sent as imbas, ador to the emperor Charles V He 
letamed hi position under Ed \ard VI and Alarv and though he 
resigned his secretar} ship m be took some part m public 
business under Elizabeth until his death on Jan 15 z Has 
son John Petre (1549-1613; was created Baron Petre of 'Wnttle 
in 1603 

PETREL, group of birds whose name is derived from their 
apparent habit of walking on the water as St Peter is recorded 
(Matt xav 29) to have done They form with the shearwaters 
(qv) and albatrosses (gv) the order Tubinares the name denot 
mg the tubular structure of their nostnis {see Ornithology) 
There are two families Procellantdae and Oceamtidm 
Petrels are archaic oceanic forms with great powers of flight 
dispersed throughout the oceans of the world some species ap 
parently never resort to land except for the purpose of mdifica 
tion During the breeding season many of them are nocturnal in 

their habits passing the day in 
holes m which they generally nest 
the hen laying a single white egg 
sparsely speckled m a few spe 
cies with fine reddish dots Of 
those species that frequent the 
North Atlantic the stormy petrel 
or Mother Careys chicken Hy 
drohates pekgtcus is the com 
monest Other Atlantic forms are 
Leach s or the fork tailed petrel 
Oommdromalemorrkoa a larger 
but less common bird and Wil 
sons petrel Oceamtes ocemm 
€us the type of the family Oceamtidm which is common on the 
Amencan side In the southern ocean petrels are most abundant 
both as species and as individuals The Cape pgeon or Pintado 
petrel Dapiion capensu is one that has long been well kno^ 
to manners while those who voyage to or from Amtraha meet 
with many more speaes some as Ossifmga gigantea as large as 
albatrosses and several called by names having reference to 
their strong smell of musk The cokmmig of petrels is sooty black 
grey of vanous tints and white 

RETRBE^ SIR WILLIAM MATTHEW FLINDEHS 
(1:853-^ ) English Egyptologist, was bom at Chariton oft Jtm 

5 1833 the son of Wfllmtn Eetme, C B and Anne daughter di 
Captdn Matthew Ftoders (ft) Be took m mily interest In 
arritoeologxcal research, and bidden 1875 md iBBa m 

cient British retnams k Stooohenge and dsewliere, m rBSO be 
fcftihshed his boi# oh ^cmehenp He was much mt^estei it 



The petrel an oceanic bird 

THAT COMES TO LAND ONLY DU RING 
THE BREEDING SEASON 
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cicitii <iit i iiw<r 

lii t^L 1 rtliicr 

^d*i j \i\ \ F nr> n ^ 

I id i I 1 L \ t\ i 

^ L*\ 

P un 0 C t K ii \ II nt D i I ^ ^ 
He o\ uD^tl b V L ^ r 

r 1 u H rt \ K \ L H Pi 

I>it\i I s^ a d ht \ Bril F i < i 

i4 > ih\ i ka L i Lac’ll ^ ir r to t ti e 

anti t dI ^ I duiT^ Much cs ii \ok\v ioui u itt 
tioi \u h P it^mt L\p r,*tion Pi» d B th i l i rt 
ta 101 uas t Hbl bed Ht pub! bed ir isg his Ah 1 r A 
jp ana was ip[oiP d Fdward I tit jro E )1 
ogy at Lm\crbi\ Colk^e Lordo i In ^94 ht lonoti t 

Eis^p lan Re earch Mcoun wh th m 1905 %\a r ti u ed a 

the Bn ish School 01 ^rchaeologj m Es>pt (not to bt con u id 
with the E*^pt E\iluratio^ Fu d founded ) Pcrhins. the 
most important \ ork which the Stnool hi accomplished hi been 
the mccstiffd ion ot the site of Memphis {q ^ ) Flirdtrs letne 
wa kiiightcJ m 19 3 He re igned his professo hip in 19^3 
The e ent as well as the cnronol |.ica! order oi P oi sor Ittnc 
ei a\ation ma3 best be shown bv a list of his works 
Works — His chef general work on E^\ptian sibject are fn 

leaf Dt^gmg zn Egypt fft tory oj Ei^vpi (i^g4^igo:i} Re 

Igton azd Cmsa ice in iictit Li,\pt iih S iid B%\pi 

Hxlsos md hraeht Citie? (1906} Rii^genof incztnt Lgyp 
(1^01 ) irts and Cr ; 5 tn Ei,\p (igoq) His or cal Stiidie H9ioi 
Ri oiuhon of Cnthsai cn iigii) Eastern Exploration 1919) Pnl s 
tone Eg\pt (19 o) Soml Life m Az cient Egypt (192 ) Relteu us 
Life n indent Egvpt (ig 4) D e scrip ne Sociology of incient Eg pi 
(ig 6) He has also written a long enes of monographs on pecial 
ubjects 

PETROGRAD see Lemngrad 

PETROL see Gasoli e G^bOLE\E 
PETROL ENGINE see Internal Combustion Engines 
PETROLEUM consists essentially of oni> two element 
hydrogen and carbon The inorganic theory of its origin holds 
that hydrogen and carbon as elements m the rocks of the earth 
have been brought together under great heat and pressure and so 
were forced mto \anous combinations The organic theory which 



Petroleum prodoctiom of the world numbers at bottom of 

DIAGRAM CORRESPOND TO THOSE ON MAP INDICATING LOCALITY 


has in recent years been more widely accepted holds that the 
hydrogen and carbon both come from remains of pre emsting 
plant and animal life This organic material represents in the 
mam microscopic marine and swamp life rather than true hnd hfe 
Sea bottom muds and sands of ancient geological eras squeezed 
by the weight of the thousands of feet of overlying muds and 
sands crumpled and broken and finally thrown up above sea level 
by the movement of the earth s crust finally become the shales and 
hmestones and sandstones of to* 4 ay The orgamc theory mam 
tarns that it is this organic mud containing microscopic plant and 


1 m 1 t \ I not! tiwibtkmer ihs together 

s h r I \Him oi in lar iim minne plan and 

i } hi i i t- 1 ic ma trial of ucHoltum 
I r i d s f m td umformK through great 

* 0 c 1 i 1 n j i\ li Ic o m n It has still to 

t at i ad i n 1 1 \ 1*^ rt ewur buch as is formed 

t s f i \ 1. gr ir 1*1 ^ bee ot sard or more 

r r 1 ^ )! I iimt one whence it can 

t nr u I i 1 \ H the 0 1 operator drills mto 

c i \ if t r on or T t r ki 1 a cjmpli bed (i) 

n \ n d i I 0 T ht n. ud m 0 a dense shale while 
lu iiL to 1 u ^ n jri opin non compre sible sands and ( ) 
I \ IT I i\ ( fin h ht ^ d irom wh re it outcrops 

f ht Li h 1 i t or n Bs up \ard aioiie, he bed under pres 
urt ron grea t utpl 1 u 1 eith r ca e flushing the oil ahead 

01 i! nt lat^ tr P iJK actumula es in the top ot a fold or 
a mst ht broken tuKe oi a- and htd These briefly stated are 
iht cindi irs at m 0 the orgimc theory which form 
ne roleum htid 1 is bdi \td that the organic material which 
contributes no o tH or gin of oil is the abundant microscopic 
lilL m hallow ta wa er cominonH referred to as plankton 

FROBUCTION 

In 19 / acton mg to in estimate of the Department of Com 
mtrte the ro Ju 1 11 of the I mted States amounted to approxi 
mitelv ^9600^000 bbl mo\td from producing properties with 
bout 9 000 oow bbl 0 umed on leases or added to the storage 
held b> piodutc rs making 1 grind total production of 905 800 000 
barrel S nee he total wo Id output is estimated as i ^4 145 000 
bbl m q / Amen an production therefore represents 7 2^^ 

{ The Departn tni ot Commerce s estin ate by countries follows — 



Thousands 
of barrels 

Per cent 

United States 1 

0 

Ln 

00 

8 

72 23 

Russia 

7 400 

5 77 

\ enezuda 

64 400 

S ^4 

Mexico 

64 00 

5 12 

Persia 

36 800 

93 

Rumania 

6 100 

2 08 

Dutch Last Indies 

I 400 

r I 

Colombia 

14 600 

I 16 

Peru 

9 800 

78 

\rgcntma 

8 700 

69 

British India 

8 00 

dS 

Poland 

5 800 

46 

rrmidad 

3 

42 

Sarawak 

5 ocx> 

40 

Japan and 1 ormosa 

I /OO 

14 

E ypt 

I 270 

10 

Germany 

00 


I ranee 

525 


Canada 

500 


Ecuador 

450 


Sakalm 

200 


CzechoslovaDa 

140 


Italy 

60 


Others 

200 


Total 

I 2 S 4 I 4 S 

100 


Since the first recorded production in 1857 the United States 
has supplied over 65% of the world s output The total petroleum 
production (1857-1927) of the world was 15 81 1 96 000 bbl of 
the United States 10 346 346 000 barrels Except for a relatively 
small production m Rumania Poland and the Dutch East Indies 
the production operations of American oil companies in foreign 
fields are chiefly confined to Mexico and South America or fields 
relatively close to Amencan refineries 

TOITBB STATES 

Because over 70% of the world s production of petroleum is m 
the Umted States the petroleum refining mdustry in that country 
far exceeds that of all other countnes combined The Umted 
States not only consumes more oil than any other country but is 
also more dependent upon oil with its oil fueHed navy a 62% oil 
burning merchant wid 25 goo 000 motor c 9 rs On 31 



tMTED STATES] 


PEI ROLEUM 


66 ^ 


IQ ^ rt \\ n tne in eJ States one cai tor e\tr Dtr 

ons n ht iniled kingdom one tor e\tr> j persons in Franc 
one for e\er\ 40 persons and m Gtriran one tor e\er\ 14S 
per on Tlie otai exports from the Lri'^ea S a+es in 19 o (L S 
Bureau of Commerce I amounted to 3 o® 40 0^0 ot \\hich pe 
fro eum and its product anioim ed to $:)o 9 4 / 000 0^ 

The to i crude oil production of the Lm ed Stages b> >ear 
ipd p€ certage oi Lm ed St tes production a e ir he 

a L^nninxine; t..bles 

T id Crude 0 I Product on of the L nited SiJt s 


\ci 

i nous inds 
yi birrels 

\ear 

Thousand 
of barrels 

Vear 

Thousands 
of rarrds * 

) 



21 859 

1911 

0449^ 

I^to 


18S0 

8065 

1912 * 

2 , 

iS I 

2 1 14 . 

1S8 

28 28^ 

1913 

4S446 

iS 

^0 ' 

iSb8 

27 O12 

1914 1 

263 ,0^ ' 

1865 

611 , 

1S89 

33 164 

1915 

281 104 j 

1S64 

116 ! 

1890 

4^ 824 

1916 

300 /6/ 

iS ^ 


iSqi 

54 293 

1917 



0 98 

189 

5O5I5 

1918 

355 928 

I 07 

0 4 

IS93 

484 I 

1919 

378 67 1 

1808 

> 64b 

1894 

49 44 

1920 

442 929 

IS69 

4 2Io 

i8q5 

32 89 

19 I 

472 183 

iS/O 

3 261 

1896 

60 960 

1922 

557 531 

[ lO/I 

3 203 

1S97 

60 4/6 

1923 

752407 j 

. 1872 

6 293 1 

1898 

S 3 364 

1924 

713 940 

’ 10 3 1 

9894 1 

1S99 

57 071 

1925 

763 43 

ib 74 i 

10 Q27 ! 

1900 

63 621 

1926 

770 874 

ih 

8788 

1901 

69 389 

1927 I 

QOI 129 

18 6 

9 m 

190 

88 767 

1928 

901 474 


13 350 

1903 

100 461 

1929 1 

I 00 j23 


IS 307 

1904 

II7 081 

1930 1 

898 on 

S 18 9 

19 9 H 

I 90 :> 

134 717 

1931 i 

081 

1880 

26 286 ! 

1906 

126 494 

1932 

785 159 

18S1 

27 661 

1907 

166 09s 

1953 

898 874 

1882 

18S3 

30 3 pO 

23 450 

1908 

1909 

17S 527 
183 171 

Total 

IS 683 397 

18S4 

24 218 

’ 1910 

209 :j57 




United States and ^orld Crude Oil Production 
{Thousands of barrels) 


♦Estimated 

The pnnapal producing areas in the United States are in order 
of their importance as follows Mid Continent California Gulf 
Coast Rocky Jtfountam Appalachian Illinois and southwest 
Indiana and Lima Indiana 


The Appalachiafi area includes KentucLx West \irgmia 
Penn >haria \e\ lork and eastern Ohio The first commercial 
production m Lntrica x\as de\ eloped in this region 'with the drill 
mg IB I ^-,9 of the Drake %eE on Od Creek at Titusville 
Pa Fron this w 11 dexelopment spread fir t over the eastern 
Lm^ed Stat embracing par of rorthern Ohio lilmois and 
Indi«.na and ther bee rre ge leral bsequeritl> extending to Can 
ada a^'^d C iilo ria Mo e lecenth Tenres ee was added and 
more recentlv i i Alichi began to produce oil in commercial 
quar itie In reter >ear the Lpiala hian nelds while continu 
mg to proau e a large quantity 01 oil ha\e yielded primac> in 
quan i y to the gr at producing areas of the \lid Continent and 
Far West 

Mid Continent — The Mid Continent district embraces OUa 
homi Kansas northern central eastern and ou h xve tem Texas 
northern Louisiana and southern Arkan as and is the principil pro 
duemg area Pools are scattered throughout this area and new pools 
are being constantI> discoxcred While oil had been discovered 
previously m Oklahoma it was not until the Bartlesville pool and 
the Glenn pool were di covered m that the great petroleum 
development m that State occurred The Healdton pool followed 
In 1912 the Cushing pool was discovered reaching a maximum 
production (1915) of 331 000 bbl a day In 1914 the Augusta 
pool m Butler county Kan was opened up and m 191:, the El 
Dorado pool which in 191/ reached a maximum production of 
109 000 bbl a day 

Late m 1917 the discovery of oil near Ranger m central Texas 


Year 

World 

production 

United States 
production 

Percentage 

U S production 
of world 

18,7 

i860 

2 

S09 

500 

98 2 

1870 

5 799 

5 261 

90 7 

1880 

30 018 

26 286 

87 6 

1890 

76633 

45 ^24 

59 8 

1900 

149 1^7 

63 621 

42 7 

19x0 

327 763 

209 557 

63 9 

1911 

344 361 

220 449 

64 0 

1912 

352443 

222 93^ 

63 3 

ms 

38s 343 

248 44d 

64 5 

1914 

407544 

265 763 

65 2 

1915 

432 033 

281 104 

65 I 

1916 

457300 

300 767 

658 

1917 

502 S24 

335 316 

66 7 

19x8 

503 430 

355 928 1 

70 7 

1919 

SSS 795 

3 78 367 

68 I 

1920 

688 8^ 

442 929 

636 

1921 

7 < 5 s 903 

472 183 

61 6 

X922 

858909 

SS 7 531 

64 9 

X923 

I 015 727 

732 407 

71 9 

1924 

I 014 x6o 

713 940 

704 

1925 

I 068 741 

763 743 

71 5 

1926 

I 095 934 

770 874 

703 

1927 

I 262 600 

901 129 

71 4 

1928 ^ 

I 327 800 

901 474 

67 9 

1929 

I 489 400 

X 007 323 

67 6 

1930 

X 411 900 

89S 01 1 

63 6 

1931 

1 372 500 

851 081 

62 0 

1932 

X 308 900 

78s 159 

59 9 

ms 

I 369 70a 

898 874 

656 

Total 

24 TOO 6x7 

15 683 597 

6s 0 


MILUONS OF BARRELS 
OF 42 U S GALLONS 
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Graph showing production of crude petroleum from tB7S-I927 
H©a y ti rep t th t tal fo the w Id I shier U p nt th 
t tal for the U Ited St t « Th gg epat for th y r$ 1857-1S74 i 
70 998 000 b rrel I which 65 284 000 b els w e pr du ed in th Urt t d 
Slates FIqu es for 3,927 a pr Urn n ry 

brought about a sensational development which took m East 
land Stevens and other central Texas counties and resulted in 
Ranger Burkburnett and Breckenndge area production In 
19 I production was developed in southern Arkansas In the 
same year the Mexia pool Texas was developed 
Since that date a large number of major pools have been 
developed in Oklahoma including Burbank Bristow Hewitt Ton 
kawa and more recently m xgz6^2y the Seminole area field which 
IS rated as one of the largest ever developed In 1923-24 a sue 
cession of flush pools reached their peak concurrently among 
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Rocky Mottntam — Tre^rnci d p c laa in n Ri U 
Mointain d trc is t] t s Cr tk ticli m \\\om3P^ \ c 

amount 0 e\plora on oil hi betjii dont thrt i uu b Ro k\ 
Mouiilain toun^ \ n if m mix rt Ulm md!scj\trRb ind c mi 
mcrcnl pioducton m Colondo ■\Ior am iiid \ \\ Mtxico 

California — Cili i n a ha iJ crnikd h Olhbona a i 
most im Jordan oi p odu Sta Before 19 > the prnapi 
producing di trirl wt e m Kern and Fre 10 coun^its \\i b mall 
production m Santa Birba a \fn ura inj Lo;, *\n^cks com le 
SubsequentH be Rit rela m the Lo» \ngcles basin have been 
developed anion them Hunhngton Beach Santa Fe Sorin®' 
Long Beach Torrance Doramguez Inglewood and Seil Beach 
Recently production n \ tn^un coan^> h is reached major p o 
portions Commercial develumiient 0^ Cakfornas oii begin in 
+be ear!} 80 

MEXICO 

Deve opment of oil in hfexico and in some coun nes ot Sou b 
notably Venezuela Colombia md Peru has dircc bear 
mg on the oil operations In the Lni ed S ate beiau e the oil 
de\ eloped m these tounlnes is shipped 111 large quantity to he 
United States for rehnng 

The rapid rise and fall of the production of petroleum m 
Memo should be noted As earl> as 1901 there ua& a mall quan 
tit\ produced m Mexico but it wa^ not until 19x0 that the Memcan 
production became appreciable Vvithm a few years the output 
became second only to that of the Uni ed States In the latter 
part of X910 the Huasteca Petroleum Company s Juan Casiano 
No 7 well was drilled and also the Agmla Oil Company s Potrero 
del Llano No 4 and both became among the worlds largest pro 
ducers The two principal oil fields m Mexico are distinguished 
as the Northern and the Southern These wells were in the 
Southern field which lies m the northern part of the State of 
Vera Cruz and the southern part of the State of Tamauhpas and 
which 15 known as the Golden Lane Starting with the Aguila s 
Dos Bocas No 3 — ^which when brought m (1908) flowed wild 
caught fire and was never controlled-— a considerable number of 
wells estimated as coming in at over xooooo bbl a day were 
recorded Among these are the Juan Casnno No 7 and the Potrero 
del Llano No 4 abo\ e mentioned estimated as having produced 
75 000 000 bbl and nearly 100 000 000 M)1 of oil respectively 
before exhaustion The Huas eca s Cerro Azul No 4 brought in 
(19x6) with an estimated initial production of over 200 ooo bbl 
a day is credited with being the world 5 largest producing well 

Shortly before 1910 01! production bad been deve oped at 
Ebano 40 m west of Tampico m the northern part of the 
Tampico Tuxpam area and m the Tehuantepec area the last 
pamed region extending along the Gulf coast m southern Vera 
Cruz and the State 0! Tabasco The Golden Lane* supphed the 
bidk of Mexican oE in the years 19x9 to 1922 inclusive after 
which production m the Southern area fefl ofi materially and is 
now confined pmcipaEy (except for occasional new weDh) to 
operations Howeifer the Northern fi^ld has dune 
ipch to offset the^e 

^9 ptend of prodbplmn ss shoim p the 
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h ifv aho i c pur ed to the Uni td 

bit > t t a 1 11 ltd in Mcxco and he 

> Us. Ti n j n ei o Lu v 0 the I nted State 
\\i 1 t c d I e n i odd n i\po t al 0 fell ott In 19 3 
txfor ; ru 0 m r n td ^rofu otiF d Xo5 j6ooo bbl 
0 ^ i \n e -i bu \tre of c ude ol In 

19 ^ It i tXjH vtre oo igouo obi 0! which about 
-^ooco i t ere i udt oi \ tea urt oi Mexico oil pro 
due on ha h n the ci i ne n 0 ca ed li ht oil output and the 
nr e e n o aEed n 1 'x of p oduc ion In 19 ^ the light oil 

0 j put 11 oun ed a 6i 000 cto W as against 3 000 000 bbl 
n 19 6 

CANADA 

Inii lecent >eir \iriaiH ah of Canadas petroleum was 
produced m Ontario but m the autumn of 19 oil was struck 
it Wamwri^ht outh ea ^ of Edmonton in Alberta This dis 
j covere has simulated drilling in the Wamwrigh Erma district 
{ In 19 4 a well produeing oi of 3 Imencan Petroleum Institute 
^ tandird wa b ou ht n at the Turner \ alley field south west of 
Calgir> A mill production is obtained in New Brunswick In 
[ 19 o Ol! was di tovered on h MacKexizie river i^o m south 
of the Arcuc Circle The weh was located northwest of Ft 
Norman and w ts opt ated m 19 - ^ lor ^ small production 
Other wells hi\mg hem drilled m 19 3- 4 with ne ligible results 
the Ft Norman operation were suspended Active search for 
oil in Canada has gone on e\er since 18^9 but commercial pro 
duction m Canada da es only from iS^o 

SOUTH am:erica and the west indies 

The oldest producin^^ coun rv m South America is Peru The 
country of greatest immediate importance is Venezuela Produc 
tion aiso obtained from Colombia Argentina Bolivia and 
Ecuador and other countries of South America have oil pos 
sibiiities South America is recognized as one of the world s 
greatest potential oil continents and the Caribbean countries 
being easily acce sible both to the United States and to the world 
markets are being rapidly developed for oil Oil is also being 
produced in Tnmdad m the \\ cst Indies In 19 6 South America 
and the West Indies produced 68 059 000 bbl or 6 % of the 
world s total production of x 095 934 000 barrels 

Argentina — ^Argentina s commercial production dates from 
X910 Oil was first discovered in 1907 when a well being drilled 
for water by the Government near Coraodoro Rivadavia Chubut 
Province on the coast of Patagonia produced oil The Govern 
merit having reserved part of the oil beanng land Argentina s 
: petroleum development has been in large part in its hands but 
m recent years private companies have been active both on 
■ Government and privately owned lands From Comodoro Rivada 

1 via the 01! belt extends noribward through the territory of 
: Neuquen and the provinces of Mendoza Salta and Jujuy to the 
I Bolivian border Most of the production since the begmniiig ol 
‘ operations has come from the Comodoro Rivadavia field The 
; oil m heavy and of asphaE base and ranges m gravity from about 

18 to 22 American Petroleum Institute standard 

pniwpal ofi ttevdopweaptl In Colcwibxa is that 
of the Mantas fidd on the De Marea locf^ted on the 

Rip C4optda In Santoider de| Sw The a^promm^Wy 
3g0 m from the mouth of rim , It is 








OIL FIELDS IN CALIFORNIA AND TEXAS 


1 A ropi e^t w of th 10 ©at Sig a! H II 11 f Id f th L C t d t ct n Lo g B h Califo la 

Oil d ks et ! ly tog the th t f m d t th y mhl© a g ©at f si 

2 A ! w f M g H C mp Kfig T x s i th •r h E t T il fi Id o Id d th m t mp t t I 

th w Id Th h ly p t t al psod t f th t E t T x fi Id b t 12 000 000 b i th 
ct a! p d t p r d y ab wt 430 000 Jp I 






4MPRir^ mrbTI\DIES| 


PEIROLEUM 


H me Inmrna loml Pe roleoni Co Ltr o Canada In . 
19 ^ ** pi|f IT l:i\n adavc pan } o idoj< ^0^00 obi 
ma onpil ta aid in 13 the cimc \ ot h line \a Drac [ 

1 ai> Jo okd In I ^ 6 Coion oun oi \ on sni’^pcd u he 

ini tJ S nd one cuuii e^i Th e 1 one ma rctn \ | 
111 Cflon Dia On iro’^ th Ini an a titld ran e from about 6 , 

0 ^ ^ 11 E Pc oitUT In ti ute nJara 

Perta— I ud 10 1 i Itri d cb fron 190 a! hou h eir^ I 
as i (]6 Ihcrt \ia a -nail proaae ion de\t ooed Dnnei'jal i 
!itl I e\ rm Li no Lobi 0 and Zor 0 Tne 0 1 a^ge | 

ire ni m 45 \n cr lan Pe ro euni Insti ute andarJ j 

Yeneziitla — -\ entzatla 1 con d red one ot b mo t impor i 
an pD m I 1 0 prouiic ng coun^ne Ihe developed od held 1 
art ta ourab > locittd in the Lake Maracaibo basin jace * 

ht haho^^ channel b\ \hich Lake Maraciibo open in 0 the 

lanblti’^ ea permits economical oil carriage by speciaP> bm t 
hallow dra^<- tank r Oil has been found and 1 being produced 
on II s de of the hke and m the bed of the lake it elf but the 
grea e de elopnien and ^he lar^^e t part of the production 1 
from the ei sidt oi the hke and adjacent areas 
Large producing area ot \ cnezue a are controlled bv sin le 
in^eres^ and df \eiopmcnt of some 0 the known field has been 
\er> limtid Thi is particularly true of El Mene La Paz La 
Concep 1011 Rio de Oro and La Tirra m which fields diilhng 
has been largely tonfiiicd to informational testing to es ima e 
re er\es Ihere ha-a also been extensive drilling at La Rosa 
Mnbrosia and La unnlas bu this has been for the most part j 
line drill ng the extent of which has not yet been wholly defined 
Oil produc d in \enczuela \aries in gra\ity Lagunillas oil is 
about S ncan Petroleum Institute standard Mene Grande 
16 to I 9 \mtncan Petroleum Institute standard and La Paz 

2 to S American Petroleum Ins^Pu e standard El Mene oil 
IS about 35 American Petroleum Institute standard Most of 
the production i:» a so calkd heavy oil which is topped at 
refineries and from which the principal product is fuel oil How 
ever all \ enezuelan oil carries a fair percentage of gasolene from 
first distillations and respond well to cracking processes (qv) 

Except for limned refining and consumption m Venezuela the 
bulk of Venezuelan crude oil is exported There are two small 
refineries one at San Lorenzo the other at La Rosa A large 
refinery at Curasao is also operated on Venezuelan oil A sub 
stanml part of the production is being shipped (1928) to refinenes 
m the Lmted States The growth of Venezuelan oil production 
has been phenomenal In 19 3 the production was 4 01 000 bbl 
and m 19 6 it had grown to 37 381 000 barrels 


I radiicUm of Oil m Vem ueh 


A ear 

Thousands 
of barrels 

Year 

Thousands 
of barrels 

Year 

Thousands 
of barrels 

1917 

I 0 

1921 

X 433 

^9 S 

19 687 

1918 1 

333 

1922 

2 201 

19 6 

37 381 

1919 : 

4 S 

1923 

4 201 



1920 

457 

1924 

9 042 

Total 

75 280 


Authority VS Bureau of Mmes 


Tfmiiiad —Trinidad first appeared as an oil producer in 1910 
although as early as 1902 wells had been drilled north of the 
Pitch Lake at Guayaguayare in the extreme south east of the 
island This district became prominent m 190S when a large well 
was brought m but this sanded up later The oil fields of 
Trinidad are mamly in the southern part of the island The od 
ranges in gravity from 14 to 25 American Petroleum Institute 
itaadard and is largely a fuel oil 

GROWTH Of TKf AMERICAN OIL INLVSTRY 

The oil industry m America within 70 years has grown from n 
single wen of 69I ft m depth producing a few barrels Of oil per 
day and representing an investment of less than $2 000 to m 
industry which is second only to agriculture and the Vailroeds 
Seven hundred and sixteen thousand wdls had been dulled be 
tween 1:858 and Ih the ktter year there were 3x8 60a wdUa 
ipoduwig aim# bwrels of #i $ 
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aciiitie m the industry veie \alued at 000 coo 000 and more 
than t joooo people were arti\eh enaiged m it of^erations in 
addition 0 I CO 000 \ 1 0 \ert directly intertsted through ovner 
hip of royalty or ^ocls nd 1 onds The imcsimen m the in 
dustry was roughly divided as follows 


P duct on 
Rt i c 
Ma n 
Pit Irt 
Tari car 
jb. tein i 


$5 000 000 000 
3 000 000 coo 
X 00 000 000 
I 000 000 000 
joo 000 000 
300 coo DDO 


n hoi h bi n adib improred and produclne 
well hiv bt n compie ed a dep n below 6 000 1 in le b time 
than I a required to coiipktt the tir t nallc * well in More 
han 000 m 0 p oe line ha e been bu for the ecQiiomical 
tr nspo a oi pe r oleum in Du L irom field to refinenes to 
tidewater and 0 mirke Tankage for the s orafc,e of o\er 
boo 000 000 bbl of crude oil and renned produc s has been erected 
m the fi d at refmene and at pom s oi market di tribii ion 
More nan 3^0 refinene wi h a dailv capatilv of ^ 000 bbl 

of crude oil ha\e been built to manufacture finished products 
Ihcse p oduc ran e iiom the lighter grade of a\ia ion gasolene 
to resia al eoke and include the gaso ene and di ^-illates which 
hare made po sble the dm elopnien 01 the automobile industry 
gas oil'^ the base material from which home are heated and 
lighted fuel oil which hai> revolutionized marine transportation 
made po s ble the cheap ope ation of railway service in territory 
barren of o^er fuel and throu^^h the Diesel engine reduced the 
cost of power developed in stationary plants lubricating oils and 
grease of hundreds of grades and u es medicinal oils paraffine 
wax for candle asphalt ior road surfacing and roofing 


HOW OIL IS PRODVCED 

Petroleum is found by prospecting and the drilling of oil wells 
(See Driuii^g Petroleum ) Physics geology and palaeontology 
— ^and recently geophysics — are sciences entering into oil finding 
It IS now known that petro eum 0 posits may occur m sedimen 
tary rocks of any age from the oldest to the youngest and m any 
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Graph showing number of wells drilled for oil and gas in the 

UNITED STATES tSOB-fSZS THE UPPER PORTION OF EAqH COLUMN 
INDICATES THE NUMBER OF DRY HOLES 


The total numb of wells from 1S59 to tho of 1925 was GS7,302 of 
whi h 2S7 922 we d ill d In tb© 49 y m 1859-1907 m 4 599^0 li» the 
IS years r p esented In this diau m 

structural position The greater part of the earths surface m 
composed of sedimentary rocks hot pnly some of them contain 
oil The aggregate acreage of all the actually producing areas in 
the United States is insignificant compared with the total area 
of the sedimentary rocks m that country There are numerous 
Instances of test holes having been drilled in a certain region 
wiHout success the region then abandoned and after a 
redriW and found lo conlam Important deposits 
Btepnoduction if 08 m the Vmted States e«es from hundreds 
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ISCIE\CE IN PRODUCTION 
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before i i dra ned D'v o her ner t \ 1 uraw 
on the ame pool In a e \\iierc a iir e oIock ot ^and is htld b 
one or coTiparaM\eh lew n trts b hi t remcl rapid 
oloPation o! a pool t^dom occurs The time ^aken m de\e^opin 
a Held IS al o atle ted b\ the size of he pool i^hcther e\ en nn 
or nm paols re iound and ^ht her p odu and art round i 
difterent depths in the same tield 
OnI> coT>parati\el> fe\\ or th producing oil m 

the Lni cd S ates rt Ridding oil a* a high ra e tht e being dow 
iHo \\eiis which were rectntiv drilled Others are stiii flowing 
but their production has greath dtcl ned mce completion and i 
teadily dethnmg to a point where the wells must be pumped to 
be commereiaih producti\e Still another class or wells and thi 
IS b> far the larges^ m point of number are the pumping wells 
with a settled production 

Production — ^The a\erage dail\ production per well m the 
United States during Dec 19 6 was / 4 barrels In the older fields 
where \irtualiy all the wells are pumping wells the a\emge pro 
duction per well was m most cases less than one barrel a da\ 
Flush wells supply a great amount of the current production 
as IS indicated by the fact that of the total number of pro 
during Oil wells are responsible for about 50% of the production 
^Nearly 30000 wells are drilled annuall> 0\er one fourth of 
all wells drilled for oil and gas are failures In addiuon many 
wells which are listed when they come in as produemg wells fall 
off rapidly and fail to maintain commercial production Most of 
the wells that stnke oil are small wells Of the total completed 
in a >€ar m the area of the United States east of the Rockies 
31 7% have an average daiU production of 25 barrels or less 
Cost — Leasing land and drilling wells for oil in unproven 
terntor> are called wild catting Investigations show that prob 
abl> half of the purely wild catting wells are failures It costs 
on an average around $30 000 or $35 000 to drill an oil well The 
cost IS increasing every >ear as deeper drilling is required In 
the Mid Continent field the major portion of the crude oil is 
coming from the deeper wells which cost on the average about 
$65 000 to $75 000 

The producer has been constantly required to go deeper to 
obtain oil Moreover the wells increase in cost in much greater 
ratio than the increase in their depth In 1915 a 2500 ft well 
could be drilled for from $ o 000 to $ 5 000 but now a 4 500 ft 
well costs from $65 000 to $75 000 A well recently completed 
in Logan county Okla to a depth of nearl> 6 000 ft cost about 
$190 000 Producers have spent several hundred thousand dollars 
on single wells drilled m remote territories 
Methods have been devised chiefly the air or gas lift so that 
deep wells after they cease to flow naturally are effectively 
pumped at much greater depths than formerly 

SCIEHCE Ilf OIL PRODOCXIOIf 

The geolopst was slow to be accepted in the oil industry When 
he first appeared about 20 years ago he was placed in the same 
class with ^oil witches and oil smellers The nicknames rock 
hound wrinkle chaser and pebble pup date back to that 
time not so long ago when oil producers were either skeptical 
of the value of geology in oil production or quite convinced of 
its uselessness To day every produang company of any impor 


ir I o r i md spen able in their work At tirst 

he con 1 ti \ geolo > but more recently 

>^1 j u t t \h cb s t r ed on principally through 

0 ceociro uweN vhich show every forma 

1 h ^ h ri 1 +€11 pere ra es Samples of rock 

I 3 m nt AC i r ll ta 111 izt or puKerized and are carefully 
V 3 topi eximmation of them is made 

Ells e di nc, siieu ^ t the prt enct of 0 sils b} the presence 
jr aj iL 0 Ltr mr ^ ncr Is n a few regions bv the general 

pxa ar c i ht d nar These to sils and minerals used 
a 1 idi 0 rt ro alw 3 ci ih iound Often they are discov 
irtd orh i tr I pg and tedious earch under a hi h power lens 
\c t hf It \ht 1 on L timnd and correct^ identilied the> be 
t of urea \ ilit 211 lotttmg oil producing honzons The oil 
i^'ous r\ whi h onte miled at the geolomst now not only accepts 
bt gttdu 1 t but wek mit the palaeon ologist as well 

Instruments — Geopb\ ic I methods have recently been sue 
ce ^uih aopiitd to he Imtimg of oil The seismograph and the 
to ion balance (g ue also Prospecting) are the principal 
m rui lent The stismomt er ( a ) is best Imown as the instru 
men which records earthquakes In geolo ical explorations for 
oil he sei mo r fh performs a similar function with the dif 
ftrence hat ht geo^ogis mu t create his own miniature earth 
quake b> the etp o on of powder (See Prospecting ) The 
waves irom his cxplo ion travel down into the earth and if they 
impinge upon a rock structure such as a dome or other fault in 
which he norma’* position of the rocks is disturbed they are 
reflected back to the surface B> measuring the distance the 
wave have travelled the geologist can locate certain structures 
thus getting a clue 1 to where he ma> find oil 

In recent vears Baron Eotvos a Hunganan professor of physics 
conducted a large number of experiments in an effort to develop 
the laboratory tor ion balance into a practical machine which 
could be utilized m tield service to locate anticlines and other 
structures The present highly developed torsion balance (qv) 
IS the result The Eotvos torsion balance was invented over oO 
years ago and the possibilities of its application m geological 
work were proved some 0 years ago Yet it seems almost 
entire > to have escaped the attention of 4 mencan eologists and 
geophysicists though an unsuccessful attempt was made m 1914 
by an American geologist to secure an instrument It was not 
until 19 that the Eotvos and other similar instruments began 
to be used m the Gulf Coast district in this country The results 
were highly satisfactory and geophysical methods m oil search 
are now firmly established 

Water Flooding has been successfuly used in some of the 
Pennsylvania fields eg m the Bradford field for a long time 
The cost of flooding is large and the system cannot be operated 
economically on low pneed oil or lor sands giving only a meagre 
yield There is some difference of opinion as to whether the 
greater number of oil sands in the United States will respond to 
flooding but it has been demonstrated that after a sand ceases 
to yield oil because 0! the exhaustion of gas pressures and when 
it fails to respond to pumping a large quantity still remains m 
the sand 

The Gas Lift is a means of aiding and extending the flowing 
life of a well and giving some wells a flowing period when other 
wise they would be started as pumpers by furnishing externally 
the same kind of pressure t e compressed gas that flowing wells 
possess naturally The gas lift in oil wells developed from the 
use of the air hit (qv) which evolved from the use of the 
relatively old air lift for water wells Dry gas under pressure is 
pumped into the head of a well and forced to the bottom There 
it mixes with and is absorbed by the oil The gas expanding as 
it rises lifts the 01! to the surface m the form of a spray or froth 
The gas now saturated with the lighter fractions of the oil is 
separated from the oil and as wet gas is sent through a process 
similar to that by which gasolene is made and the gasolene 
recovered 

COHSlRTATIOISr AHB STABILI 2 ATI 0 ir 

While there has nevier been a^shortage of peflroleum ^tid the 
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ill] fi It has Deto reto dm ht i^rti u p on ir 

hi or\ ni\ r hck oil ton t \a ion 1 ii por an p ooi ^ m 

ht ion ot T^niih both ht bt hral Go\ n v* i h oil 
miliis \ ar co optr tmsr In Dtc 19 P t den Coo i t ap 
pomttd the Feder I Oil i on er\itioii Board ronpnsmg the tcre 
arie oi he In e lor War Xaw and Comntrct Th 0 J 

h cund c td and 1 or mmn an cxhao i\c in\e ga ion 

The '^0 + i^por^-art con er\a ion de\eIoDnien^ itia e to nc 
a\i anu 11 hzation ot g s en ouTercd n 0 pool Tb od 

in r nn T ft, ound poo^ 1 m h ^0 m of a eon are I 

no poolb e ib frte gas What is ca led gas Ahen it is een 
a the ^op of "^he round 1 m lact a liquid mixed % i h crud oil 
\hich under hi h pre are In j^eneral he pre sure 1 so g^rta 
hit the oil poo 1 read\ 0 when anv out dr 1 a hole 0 i 
When are tirs drilled into the producin sand the assents 
to lilt tht 0 ^ and he l^eli is termed a flow in" or flush well 
FrequentH much gas escapes When free gas pressure fails the 
oil mu t be brou^h up b> pumping "New methods of product on 
and di tocenes made a to the function of gas m the oil and 
present rt\ olutionarv po sibilities with respect to con creation 
and to the staoiiization of the petroleum industry 
E\idcnce before the Federal Oil Conservation Board indicated 
the gene al belie! of oil experts that not more than 5*^ of the 
oil m an oil sand is recoverable by ordinary flow in" and pumping 
(See PmsiCAL Rf sources op the World Petrohum ) It is be 
iieved that the e will be considerably further recocery from the 
known sand Bu the practical app ication 0 these di co\ enes 
IS complicated becau e of the prevailing methods or oil develop 
ment Lnrestricted gas pressure at the time of the opemn" of a 
new field has furnished the large flush wells which account for 
a large percentage of the production To stop or reduce the 
escape of natural gas at the well would be to reduce* the size of 
the wells m the first sta es thus eliminating the enormous pro 
duction in the new fields characteristic of present practices 
Property Rights — binder the usual system of land titles the 
petroleum m the earth is the property of the owner of the land 
above it This s>stem was settled before sub surface resources 
such as petroleum were ever thought of Laws were framed with 
particular reference to precious metals and solid minerals the 
general rule being that he who owns the land surface holds title 
txtindmg to the centre of the earth and this takes m petroleum 
deposits But in furnishing oil deposits nature disregards the law 
of man Oil pools are often so far as the surface above them is 
concerned a checkerboard of ownership and the oil well on one 
owner s land can draw the oil from beneath not only his own land 
but his neighbour s A single well or a very few wells may dram 
an entire oil poo! covering an area of 40 or 50 square miles 
As it IS impossible to expect one owner above an oil pool to 
restrict his flow when his neighbour permits his well to run wide 
open the matter of property nghts is involved making necessary 
new methods which call for a sort of joint operation These new 
methods mean the drilling of fewer wells and the recovery of a 
greater total of oil But many scientific facts as to the function 
of gas and its effect on the rate of flow of oil and the recovery 
of oil must yet be determined In the meantime studies are 
being made to determine what legislative steps if any should be 
taken Tht American Petroleum Institute continues to make m 
vestigations of this problem through its various committees and 
the oil companies through field expenments and laboratory re 
search are giving much attention to these matters 
Standatdizatton — ^Specifications have been completed on 
90% of the equipment used m the dnllmg and producing of oil 
under the auspices of the Amencan Petroleum Institute and its 
standards are becoming the international standards of the oil busi 
ness and promise economies running into millions of dollars 
annually 

Refinrng — ^The general principles involved m making the 
products that come from crude ml are simple and similar broadly 
to the distillation of water (qv) A still is filled with an average 
grade of crude oil having a gravity of 36 B and weighmg about 
7 lb per gailgn Most crudes are lighter than water water 
weighmg about 8|- ib per gallop But crude ml has not a uniform 


boilm point is hi \\ ter But as the temperature 1 rmed the 
"i olenc v^ni li is tht 1 htt t iiiction is di tilled oh firbt then the 
nero tre loilowed hv distill tc and ga oil Finali} there is left 
n he DoHo^ oi the ti i hat fra tion ot iht crude oil commonly 
Liovn la I Oi \hich car 0 be further di tilled 

Ir he en pera ure m the st il were r ainUmed at about 00 F 

V a SIT ^ amoun of verv !i ht o^ene would be distilled ott 
'^hc practi c is g du In to merta e the tenipcnture of the still 
a c ^ IS res in a ^ the a 0 one beirg driven out of the crude 

0 1 ^he I t dis^ilima at aruunG F \li of this would probiblv 
be dischar ed into one tank and \ould be a blend of all the gaso 

1 nc obtained trom the irudc oh It ha been lound that this 
hitnrha g oiene "vc s ti la urv operation in mternal combus 
tion engines ot n ost vpc The first ga okne that is distilled oft 
IS too il ht or boils at too low a tempera urt ai d the last fraction 
v\ould be too ht \v but mix ure of the two gives a proper fuel 

The next, product that distil over is kerosene This is dn\en 
out ol the crude oil as the temperature of the till is gradually 
increa ed from 400 to 4 I ^ext is a small amount of dis 
tillate very imilar to and sometimes u ed in place of kerosene 
but mosti> utilized as iucl tor domestic and other heating which 
distils ofi between 4 ■> to 500 F Fmall> as the temperature 
IS increased from 500 to 5 j F gas oil is distilled off This 
product IS mosti> used m the manufacture of carburet ted or water 
a for illummitmg and heating \^hen the fire is turned out and 
the still allowed to cool there remains m the bottom of the still 
about ^6^ of the original oil which is pumped out and sold as 
fuel oil to railroads steamships and man> industries 

From 4 gal or i bbl of crude oil are obtained the following 
products 14 / gai of gasolene or 00 kerosene or 

Sol gal of distillate or 4<T; 6 3 gal of gas oil or 15^0 "We 
have left in the bottom of the still i gai of fuel oil or ^ 6 % 
From I to ^ would be lost m the operation due largely to 
the evaporation losses in the gasolene fraction 

If it IS considered desirable the temperature of the crude oil in 
the still can be increased above the / 5 and more gas oil will be 
distilled out of the crude oil In fact the temperature can be m 
creased to /oo or more until nothing is left in the bottom of the 
still but coke This coke is similar to coal and is used as fuel 
in the same manner A greater percentage of gas oil would be dis 
tilled but the gas oil however would not be as desirable for 
most uses as when a smaller percentage is obtained 

Imptttities — ^Practically all crude oils contain impunties the 
most important of which is sulphur After distillation it is neces 
sary to treat gasolene and kerosene to remove the sulphur and 
other impurities One common method is to mix thoroughly a 
small amount of sulphuric acid with the gasolene and kerosene 
which are then washed out with water 

Lubricating Oils — ^The manufacture of lubneating oils is 
more difficult There are many different grades of these oils The 
general pnnciple of manufacture may be set forth by explaining 
the making of what is termed hght oil The 151 gal of fuel 
oil left in the bottom of the still after the other products have been 
distilled off are heated to a high temperature until a product which 
IS called wax distillate comes off This distillate contains some 
lubncatmg oil and wax The wax has to be separated from the 
lubricating oil because it has no value as a lubncant and wiii cause 
the oil to congeal in cold weather If this wax distillate is poured 
on a cake of ice it will be noted that the wax becomes a semi 
solid and sticks to the ice This fact is the basis for the method 
of extractmg the wax from the distillate The distillate is cooled 
to a low temperature and then pumped into wax presses which 
retain the wax 

After that operation the wax free distillate is redistilled Then 
It 1$ treated with sulphuric acid to remove impurities Finally it 
IS percolated through fuller s earth (q^) to remove certain re 
maimng impurities and also io give it the colour which makes it a 
marketable product The fuel oil which is left m the still after 
the wax distillate is removed also contains heavy lubricating oils 
The problem here is to separate this desirable lubricating oil from 
the asphalt wax sulphur and other impunties This 1$ done in 
part by treating the fuel oil with sulphuric aad and other chemi 
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mtilijnicil ap an b h e Hi tn tU p Jtc of oi suir^ i n nt 
old baicE equi mitn 

Crackmg — tr cLlg ii> ni di h\ Ha ii the a oil 

or !uei od 111 a 1 1 dtsi^ntd o \\ith ^ i ^ "h ^rt i r Iht 
dtioa ion roiled o that re cis ih tior takt«. piut a pre u t 
\ hi h arc a hiC^h is o Ih ptr qu iiuli ai d ai t mptr jrt 

\ ^lih \dT\ from / SO to i oo \t hese hi h ten e i ur h and 
pres ures a dis ocia ion or cr ckin ot the m oil rr fuel oil 
take plate The ihaiacter of he oi! m the s ill is, chin^^ed o thi 
It IS ii iiBihr to the ormnal crude oil Dut cii ked gasolene 
looks and acts much like other pasikne 

Casmg Head Gasolene — ^WTieihtr the crude oil tioi; m" 
natural^} or is obtained h\ pumpin<^ gas is obtained along \^ith 
the oil trum a ira on \ of th \ ells and ud until about i irs 
ago wa ’ftasted bein^ allow td to e cape in o the itmosohere 
It wa di co\tred that this g con a ntd a small quantit ot gaso 
lene the amount \ir}ing from a traction oi a gallon per i ooo 
cu ft to as much as S or lo gallons 

The gasolene manufacturer has devised means o extract the 
gasolene from this gis common!} called wet gas to di tm^^msh 
It from the dr> gas obtained from natarnl ga wells which m 
most cases does not contain any gasolene One method of extract 
mg the gasolene is to compress or literal!} squeeze the gasolene 
out of the gas The gas is comprebsed by large compressors to 
about oOO pounds At this high pressure the gas is cooled and the 
ga olene conden ed and recovered 

Another method is to bring the gas m contact with a rehned 
oil or perhaps with the distillate obtained from distillation opera 
tions desenbed above which absorbs the gasolene Then by dis 
tilling the mixture the gasolene is recovered A combination of 
these two methodD is most common!} used About t /Oo ooo ooo 
ga! or more than io% of the total gasolene made m 1927 was 
natural gasolene ; 

This natural or casing head gasolene is usually even of lighter : 
gravity than the lightest gasolene obtained bv distilling crude oil 
It is not suitable for automobiles although it is now quite wudely 
used by aeroplanes The practice is to blend it with the so called 
straight run and cracked gasolenes previously mentioned and it is 
then adaptable for use m any type of internal combustion engine 

mtuoLmm momQY 

There is an old statement that the requisites for occurrence 0! 
petroleum are substantially (a) porous rock to contain the oil 
(b) an impervious cover to prevent it from escaping (c) geo 
logical structure to permit the accumulation of oil from relatively 
large areas into a restricted area and (d) a source from which oil 
has been derived Wherever petroleum occurs in nature natural 
gas is generally found in the same !ocaht}r or region Gas however 
is less restneted m its distnbution than is oil and numerous gas 
pools exist where no petroleum occurs in dose proximity The 
occurrehce of oil and gas is wide spread no stratified rock being 
so young and scarcely so old as to preclude their existence 
However it sbouM be understood that many parts of the world 
are unsuitable for od occurrence for a variety of reasons Geolo 
gist$ say for instance that no petroleum will be found m the im 
men^e regions occupied at the surface by rocks of Archaean or 
Algtgiiian age or ip these of Met penods which kre entoety of m 
or mteasCfy meta:^Tphosed Character The^fe |«rhaps 


n i rt ni hit fU ht l ir h uriact 

\ i I I 1 ft 1 ht iis ot he ovcurieiiLt o* petroleum are 
ti d I u i ^ i th \ irH in bt lo in of oil and gas exudations 
tr i it c k nd \tn Ides ot asphalt but 
j t L irn IS o e cut al ird in he last anahsis oil 

OK jrrt te 1 ui d H mden nd nt of the existence or non 

e Uico riuucin evn though the t mav lead to 
1 L en s t r on 

Occurrence — The vo ’ ion i c ii 1 to occurrence of oil may 
tt r 1 d rl d 10 ow Pre ence of rock of 

i r 1 till t \ in t 111 s of those m proximity lo 

1 } dll t ir n 2 if ti of intense metamorphism 

j i LiL J 1 c 1 line and or other strata suf 
tjci nth i or j 1 k t t oirct from which the oil mav 
h kc tor id bill < r conditions a do not prohibit the 
LiL jiitioi 0! OI 2 pr suitahl cover to prevent the oil 
ro Cl png d V or po bed o the surface of the earth by 

. imdt nu 1 w t-r ui d c sirui^urt or attitude of the strata 

! u au e c 1 ole colic Ird ktiil into pools with the assistance 
I ot mh other t 0 a ?dc graviutiop rock pressure etc 
j Th uiU 01 be vttr geolo i s ru tiirc and oil occurrence has 
I ten realm ! tor sevi 1 rer ice 1 emnnin*^ with the advancement 

! of th4 an i hn I the )r\ \ marked mcrea e m the value of 

geolocv to oil cicvtl )f n en v 1 due to the evolution of the struc 
Uur I thcjr} as 11 0^1 I co from the anticlinal iheor} Briefly 
1 de iriD 1 he true ural theo v holds that through some means 
' petroleum an I gts hue lomc intj or hut been generated in the 
puruu forn a 10ns n which thiv art found The theory of the 
I oncin of oil and ga i not an essential part of the structural 
j theory It 1 bimpl rtcogmzcd that the oil gas and w^ater in the 
loimations were it iii I wiJcl} diffu ed in the porous formations 
or m contigfiioub t di Where beds have been folded as in most 
ot the Oil held of the world the oil gas and water have been 
allowed to erara t and arrange themselves according to their 
relative snt die ^r\ dies The siparation and concentration may 
have been issi ted hv lock pressure diastrophism hydraulic 
pressure seepage capill iritv or moitcular attraction interna! heat 
mttamorphisn or otkr ciu es but whatever causes ma} account 
for the movement of tht oi! c t and water the law of gravitation 
being ever operative was of the greatest importance m determm 
mg their arrmgement Hence the accumulation was m the order 
of the densities of the sub tancts 

The structural h}polhesis agrees with the anticlinal theory m 
acknowledging that on a c^iven anticlinal monoclmal or quiqua 
versa! structure gas he ncirest the crest 01! lies lower down 
while the salt water when pre ent lies still lower on the flanks of 
the uplift Whether the pools occur at the exact crest of the 
anticlines lower on their slopes or m the svnclmes is determined 
by factors of secondar} import mce The various structures in 
which oil occurs may be divided into mam classes as follows each 
of these classes adso including special types of structures 
Achna! or sub aclmai structures anticlmai and synclinal struc 
tures monoclmal structures quaquaversai structures or domes 
contact of sedimentary and igneous rocks strata dipping uncon 
formably away from old shore lines crevices of igneous rocks 
crevices of seimentary rocks faults oil sands sealed m by bi 
tummoiis deposits 

Compositioti — Oil IS at once most simple and most complex 
m constitution It is simple in that it consists essentially of only 
two elements namely hydrogen and carbon but it is complex 
m that hydrogen and carbon by uniting with each other in dif 
ferent proportions form a veritable multitude of compounds^ — 
solid liquid and gaseous— each with totally distinctive properties 
A bewildering number of these hydrogen carbon compounds or 
hydrocarbons as they are commonly designated are present in 
ordinary petroleum and are m fact its essential constituents 

Formation*^ — That oil is produced by geological forces acting 
; generally through long intervals of time on the debris of aquatic 
I organisms buried in the sediments is believed by most geologists 
! The evidence is almost overwhelming though it is largely circum 
: stantial that petroletn| is a geochemical result cf rock pfossure 
' md earth tempemtoel workmf through long timot ^d possiMy 
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\ i\ Hid re t^t li Ur 1 u \ ri t ii ne npic 1 iiorttr ih 

laiLC n 4 \ ) t^i htni (or oHic rr oidii de >ni )u iti r 

bmdi r \il 1 1 c t kino'^ of to I compoiien ma> be pr c 

and the h iiic bii dtr 1 aHa\ present In on e c sc ncarh 

ill the c ehri of plant or iniri 1 cems to ha\ e succuml ed to 

D cUnal 1C ion in the p net ot biochciiici decomposition 

Some of the orpiiii curapoimds in the plan^ or its secretion 
uch tor c anplt is waxes spore txiiies ind resinb doubtless 
pa s he bioch mi d proces and u ter the unaltered ed.imentar> 

deposit with I2 il or no them c 1 change Howe\tr the 01 game 

aggregate conpri mg both the fossil plant and animal debris on 
the one hand ind the humic decomposition matter on the other 
s known to undergo pro res ive de\ olatilization ( carbonization j 
as the deposit is under dynamic (geophysical) mduences altered 
tage b> stigt from the organic mud fsaprophile; to black slates 
and gr iphiiic schists 

Most geologists btlie\ e that the primary petroleums arc in the 
cour e of time generated m the buried mother ubstance under 
the influence ( geophysical) of U ) intermittent pressure and heat 
( ) added pre are by the generated gases j heat of raentatne 
friction and (4) heat of chemical change On the other hand 
there are many e pecially among British geologists who beliete 
that Cither the oils were originally brought to the deoosit by the 
orgaiii ms taking part m the sediments or that thex were gen 
ented during deposition s products of biochemical (microbian) 
action In either case the oils existed presumabh di seminated 
m the sediment at time of depo ition of the strata According 
to this \3ew oil IS at the outset deposited m most carbonaceous 
aquatic e petialh m trine sediments Still another thou^'h small 
group adheies to an entireh inorganic origin of oil through gen 
eration from carbides or imilar compound of plutomc ongm 
coming from far beneath the sedimentary strata m which they 
are now found 

Another a tery large group of geologists includin«^ perhaps 
most European geologists together with most chemists Believe 
that the petroleum deposits of the world are mamlv at least the 
product of alteration either in the biochemical process or sub 
sequent to burial of ammai fats rather than of organic matter of 
plant derivation The theory of the generation of hydrocarbons 
from metallic carbides can be successfully demonstrated in the 
laboratory but it is so incompatible with the geological occurrence 
of oil observed m the field that it commands little consideration 
Of great importance however is the question as to the primary 
contribution (as by diatoms) or the generation of the oil through 
the biochemical decomposition processes at time of deposition of 
the organic debris in the sediments on the one hand as opposed 
on the other to the generation of the oil at different times long 
afterwards by what might be termed natural geological distillation 
m the crust of the earth The latter view implies the restnction of 
01! fields to areas subjected to compressive stresses 
The organic theory holds that the hydrogen and carbon that 
malce up petroleum both come from the remains of pre existing 
pknt and animal life This organic material represents m the 
mam former manne life and swamp life rather than true land 
life similarly it represents microscopic life pnncipaily rather 
than larger forms of life Thus the argum«it for the organic 
theory is written in the records of the ancient seas which ebbed 
and flowed across the mnpM of the continents These seaa 
periodically adv|.Eced and retreated across the land m thaft m 
tlw fftilest they hmagled the titers of the occana on 
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rh OL 1 r il un iihtnmini n \ d po its were dis 

ju cd c -i 1 i 1 0 Cl he td floi r 

Mi 1 Ih irr a " lo i du 0 le ’i ci h ot the e new beds 

nc e r ns Cl ^ ik 0 h ^ ht d jt 1 ot wi er remimed about 

c r Tb \ c t 1 a ^ L3 ^ht il ck St it ot completed muds 

d 1111 w i3<b cn 1 tn i fit lo n ion pine nted m our oil 
Tnc c n brtto 1 mud ana ml o a tological yester 
c \ q eztd h\ he wuszhl « f Ihcu nl o leet of 3 \crKing 
muc ia ana crun pkd rd D olen md inalK thru i up aboxe 
Cl it\c h\ the mo ement of the t rih s era t round md bereath 
them fna h became he shilcs and lire t nc nd ind tones of 
to di\ 

It 1 th or nic mud the ma ol mic oacopic plant and animal 

lilt wlich comes mtj the ea \i h he n\er silts together with th 
much grea tr \olun of similar tin>? mil me pi in s and animals 
that the organic theon maintains is the principal source materid! 
of petroleum The e minii e organi m dead and ettled to the 
bottom buried by ub equently deposited muds sealed from the 
iir and further protected fiom ordnarc decay b\ the bone of 
the ocean itselt were subjected to a slow decomposition which 
finally yielded among other products die petroleun of commerce 
Petroleum so formed and dissimulated unitormh through great 
bodies of organic mud is not > et a\ iilabk to man It has still to 
be concentrated to accumula e m a dehnite limited reservoir such 
as the pore spaces between the grams of a bed of sand or more 
rareh the cracks and caciues ot a hme tone whence it cm issue 
under pressure into the well which the operator dnll into the 
reser\ oir 

This concentration of disseminated petroleum again is accora 
plished m part by pressure which transforms the mud into a dense 
hale at the same time dm mg the oil into the more open non 
compres ible sands and in part by water mo\ing down throUcyh the 
bed from its outcrop on the earths surface or rising upward 
along the bed under pressure from greater depths but m either 
case flushing the oil ah ad of it until the latter flnall} accumulates 
m the top of a fold or again t the broken edge of a sand bed 
whence the water cannot di lodge it These are the conditions 
according to the organic theory which make oil 

Under the auspices of the American Petroleum Institute a 
scientific research m the geology physics and chemistry of 
petroleum was mi tinted on Nov 15 19 urdei a fund con 
tnbuted b) John D Rockefeller and subsequently added to b\ 
the limversal Oil Products Company of Chicago 111 and among 
the projects are se\eral dealing yvith the study of the origin of 
petroleum 

BmLioGRArsy — General Bacon and Hamor Am-eman Fetr oleum 
Industry (igt6) D T Day A Handbook of the Petroleum Industry 
<1922) E R Liiley 7 he Od Industry (1925) Rruger and Poschardt 
Die Erdolwirtschaft der Welt (1926) B Redwood Petroleum and its 
Products (sth ed 192:5) Cheniistr> and Technology Tmider and 
Challenger Chemtstry of Petroleum and tts Substitutes {igx$) Engler 
and Hofer Das Erdol (1909- 5) L Gumitsch Pke SaenUfic 
Principles of Petroleum 1 eckmhgy (tram by H Moore 1927) J E 
Southcombe Chemistry of the Od Industries ( nd ed 1926) 
Geology Cunningham Craig Od Field Fmdmg {1920)4 W H 
Emmons Geology of Petroleum (1921 ) D Hager Practiced Od 
Geology C4th ed 1926) E R Lilley The Geology of Petrolmm md 
Natural Gas De\Uopment L C Uren Textbook of Fetrolenm 

Production Engine ermg (1924) A B Thomfjson Od Fmld MxploraUon 
and Development ( nd ed 1925) W H Jeffery Deep Well Drdlmg 
( nd ed 1926) Refining H S Bell Ameman Fetrokum Eefimng 
(1923) E H Leslie Motor Fuels (rg 3) Shale Oil R H McKee 
et ai Shade Od (1925) Sm also V Ross EvoMtion of the Od Indmtry 
(1920) , V R Garfias Petroleum Resmrees of the Vford (rgaj) 
Trade Publications Peirolmm WorU Od and Gas Jourml Maduoml 
Petrolmm News etc Sm also buBetins and reports ol national ami 
State geological surveys esp of US6S bulletins and tatdimcal 
papers of tJS Bureau ¥ Mines MuMetin Am Amm Pet tSkil 
Trmmciums Am M % M B Pubheatwms of Am feat 
lourmd kimmm Cbemw} etc F G Clapp 

of Petroleum’^ Mamibpok of the Petrolmm indwtry. W E Pratt 
^^feOjrects In ReSkfiA 04 Making ^ and 
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i fore arp^ coral limt one I g. lire id r ilk la \ rotk 
na Lc bv*ilt up ai^o i who h of non cn, i re ^ n ^ 1 

ob idiin pitclistone or ^acli\K reprt cn m liqji 0 riji H 

chdltd that con oiidition ha 0 ciirrcd in b ^li \ tilt ko I 
are the iinP wi h whicn the ^,00^0^ t cital m imc ti 1 ip tht 
structure 01: tht cruist and some \arKt 3 c cover cno mous re 
Gianite sand tone and schi of en ^orm v hoie provnne b and 
build up iof > mountain while other rock r^pes art tch 
rare oc urrente that the> are liiown onlv in one or two locnli itb 
in di tant part of tne earth s surface 

Treatment of the Subject — Broadh i>e king rocks me 
divided mto three great cla es ? mous stdimuit ry and imta 
morplm rocks In this paragraph the subject ma ter 01 that part 
of he science of petrologn concerned with igneous rocks is 
bned> surveyed the object 1 to point out the headings under 
which particular subjeds are treated (there 1 a separate artitk 
on each itahcired item) Here we confine our elves to a discussion 
of the nature composition cla sification and origin of igneou 
rocks and the methods b> which the> are examined (for the 
other groups see Sedimemvrv Rucks ird Metamorphism ) 

Igneous rocks occur as mtru ions or extru 10ns The plutomc 
or deep seated intrusive rocks which cooled far below the surface 
occur ns hathohths bossei> laccoliths and e us and include 
granite syemte dwrite gabhro and pendotite related to the 
granites are aphte greisen pegmatite ard schorl rock 0 the 
syenites borohmie man ontie nephdtm svante and t]oht 
to the diontes aphamte mpoleomte and tonolt e to the gabbros 
pyroxemte and therahte and to the peridotites picnte and s ? 
pentme The h>^abyssai intrusive locks occur as siiis tins 
(kkes necks etc and are represented by porphyry and porpJnnie 
dolente and lamprophyre to the porphvnes belong felsitt and 
quart porphyry The extrusive rocks are volcanic and found 
t>picail> as lava fiows they include obsidian perlite ptchstone 
and rhyohte phonohte and trachyte andesite daette and basalt 
(with the related spdite tachylyte and tanoUte) mphthmie and 
tephnte 

Intermediate between the sedimentary and igneous rocks comes 
the group of rocks known as pyroclastic or fragmental volcanic 
rocks These include agglomerate some t>pes of breccia and 
tu§ (see also Volcanoes) The agencies which affect igneous 
(among other) rocks and modify them are discussed under 
Metamorphism Metasomatism and Pneumatolysis 

Composition of Igneous Rocks— Though the number of 
recognized minerals approximates to i 000 only a comparatively 
small number are important as rock formers more especially if 
the subdivisions mto which the common species are broken up are 
disregarded The vast majority of the igneous rocks are built up 
of less than a dozen groups of minerals These are (i) quartz 
(2) felspars (3) pyroxenes (4) amphiboles (5) micas (6) 
ohvines (7) nepheline (8) leucite (9) iron ores and (10) 
apatite To this list for sedimentary rocks we may idd chlonte 
kaohn calcite dolomite and a few other minerals Metamorphic 
rocks are built up largely of the same minerals as igneous rocks 
but include special species which are foreign to igneous rocks 
partly on account of their composition and partly because they 
appear to require special physical conditions (stress) for their 
production The mineralogica! nature of a rock is primaniy de 
pendent on its chemical composition but other factors are of 
hrst importance m determining the paragenesis of rock forming 
minerals^ principally the mode of origin of the rock or the physical 
conihtipm obtaining dunng its formation Two rock masses may 


1 i V n Uih m mi balk coinpo ition and >et differ funda 
t i i tn r 1 eidlo 1 a! 1 seirbhges Thus certain lam 
j I t TL 1 01 t ha t rmh the ame composition as 

i r iin e It c u a h s nblend t as a camptomte and so on 

I o rj K of denn ai chenitai composition but dissimilar 

1 i 1 itai ttn 1 on 1 e id 0 be heteromorphous The 
evt m f t or n the phv ici! conditions attending consoiida 
or ot h ro k 

\ i c 3^ me ro k hive ecu olif a ed from solution or from 
furn \ jiieart n ht cor olidahon of hquid at high 
p n arcs t ir en it prt u t 1 mttamorphic rock like mica 
hi t on ht 0 htr hind reprt cn s the retrv stallization product 
o 1 V rot ide it ml trtt ot he 1 and tress Throughout 

hi jrvtr ion tht rock ha been e tntiallv solid recr>stalli2a 

n tak r phet m tht ire ence of minor amounts of interstitial 
liqu i Otbtr ervs all ne rock hke rock salt gvpsum anhydrite 
etc nivt been depo 1 td trom olution m water mostly owing 
o tvaporaion o’^ expo uie to the air The majonty of sedi 
mcntirv rocks however consist of a mtchamcal aggregate of 
cr ill ne p ir it\ ucli are and tone cla> etc The structure 

ut tl t e tdimtnl irv and all pyroclastic rocks is referred to as 
ira men a! 

Origin of Igneous Rocks — \!1 igneous rocks have solidified 
from a tate of liquiditv the liquid that finally consolidates as 
rock being technicihy r ferred to as magma (Gr fiajgia from 
liaoaeiv to knead } Rock magma is a complex silicate solution 
ca r>ng gase +hi most important of which is water which may 
cons ilute 01 Tie r iss Tht greater part of the clouds given 
ott bv ac ivtt volcanoes ton i ts of steam with which is a sociated 
minor amounts of 0 htr gases the chief being CO CO HCI 
S vapour oxides of sulphur H S HI \Hi CHi Cl F H md \ 
When the magma con olida es the mijor part of these volatile 
constituents usual! v escapes With verv npid coohng however 
the magma may oliditv without crystallization as a volcanic 
glass at the ame iirt retaining much of its water Analyses of 
pitchstone show not inirequcntiv a content of 5-6^ of water 
and even higher v ilucs ire recorded on the other hand unaltered 
crvistalhne igneou rocks seldom show a water content greater 
than Here w have almost direct confirmation of the con 
elusion that the water ion ent of the magma before cr>stalliza 
tion 1 greater than the water content of the rock formed from it 
From what source is igneous magma derived? In the older 
conception of the earth a volcano wa pictured as a safety valve 
of a molten mtenor but a close study of igneous action past and 
present clearly negatives any such interpretation The active 
vents 01 Mauna loa and Kilauea (Hawaii) though only some 
om apart have the summits of their lava columns at a difference 
of level of 10 000 ft Vet liquid lava is erupted more frequently 
and m greater quantity iron the higher column Clearly these 
two outlets are not directly connected with a common hquid 
reservoir Again neighbounng vents as those of the Lipan Isles 
erupt widely different products and each may maintain its inde 
pendent behaviour regardless of what is happening to its neigh 
hour The conclusion is enforced that each distinct eruptive 
centre possebses its own reservoir and we must conceive a num 
btr of independent magma chambers underlying an eruptive 
region At greater depth these are no doubt connected with 
bome magmatic reservoir of much larger dimensions In some 
such common source the dose community of petrographic char 
acter revealed in the succession of hquids erupted or intruded 
throughout any given igneous cycle is to be traced 

METHODS OF INYESTIGATION 

Macroscopic Characters —The macroscopic (Gr fimpos, 
large) characters of rocks those visible in hand specimens with 
out the aid of the microscope are very varied and difficult to 
desenbe accurately and fully The geologist in the field depends 
pnncipally on them and on a few rough chemical and physical 
tests and to the practical engineer architect and quarry master 
they are all important Although frequently insufficient in them 
selves to determine the true nature of a rock thp?' usually serve 
for a prehminary classification and often give all the inforSaation 
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rtx^H nctd i W i in^ hu it o aud to e lor cii berate 
c me Im o ctr ajT tbc b rare o rod ird riirtra 
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I r It \ it n dtciti ^ o \h roap a rociw 

n t I, n a p tie n \ ^ e iroetcm lah^t in bis \ \ ard the 
’Tira e "^1 i ^ co’^ pon rts of ab rod can asudi b te 
1 tci or b nit r scope exarination ou it is a j. to ee 

tbi 1 ira 01 1 or "ri co« i s of r^ore or le on oed u te 
orn r in ..nd i it conta r dull v,e berei pa icle o 
ici bi i t Ic 01 % or bm 11 cr\ als ut c e tbt t 

i] o r ifti c pe ob €r\ tiop ^aks and ck'v rod ererad} a e 
0!^ nt ntd ol en Ian na ed and the\ no inlreqae iis con 
in r 1 t )X 11 or ir pntnts of plant Lime tore art 

c i ih na k d with a Lniie bhde enertesce readilv -with weak 
toM acid md ol en contain en ire or broken shells or other fo 
s i The cr\ tillme nature of a granite or basalt is ob\iou 
a glance and while the former contains white or pml fekpar 
cie r \itreou quar z and glancing flakes of mica the other w li 
show \tllow green olieine black aumte and grey stnated plagi 
Oila e 

Microscopic Characters — But when dealing with unfamihar 
t>13ts or with rocks so fine grained that their component minerals 
cannot be detemimcd with the aid of a lens the geolo ist is 
obliged to have recourse to more delicate and searching methods 
of m\es igation \\i h the aid of the blowpipe (to test the fusi 
bility of detached cr>stals) the gomometer the magnet the 
ma<^m!>mg glass and the specific gra\nty balance the earlier 
traveller attained surpn mgl> accurate results Examples of 
these ma> be found in the works of \on Buch Scrope Darwm 
and man\ others About the end of the i8th century Dolomieu 
examined cru bed rock powders under the microscope and Cordier 
in iSi:, crushed Ie\igated and investigated the finer ground mass 
of Igneous rocks His researches are models of scrupulous 
accurac\ and he was able to announce that they consisted essen 
tiaily of such minerals as felspar augite iron ores and \olcamc 
glass and did not ditier in nature from the coarser grained rocks 
\icoI whose name is as ociated with the disco\ery of the Nicoi 
prism seems to ha\e been the first to prepare thm slices of 
mineral substances and his methods were apphed by Witham 
(ib^i) to the studv of plant petrifactions 
This method subsequently of such far reaching importance in 
petrology was not at once made use of for the systematic in 
\estigaticin of rocks and it was not till 1858 that Sorby pointed 
out its \alue The great work of this investigator was the produc 
tion ol very thm sections of rocks and their systematic examma 
tion under the high powers of the microscope To day the densest 
blackest rock can be made to yield a section of in in thick 
ness so thin and transparent that fine print can be easily read 
through it and transmitting hght so clearly that the most high 
powered objectives of the microscope can be used to discern and 
study the minutest structures it presents with the same facility 
that they can be employed upon sections of orgamc matenal 
prepared by the microtome The introduction of this powerful 
weapon of research inaugurated a new era in petrology — that of 
petrography or the descriptive branch of petrology The optical 
study of sections of crystals had been advanced by Sir David 
Brewster Nicoi and other physicists and mineralogists and it 
only remained to apply their methods to the minerals visible in 
rock sections The pioneer workers who brought quantitative 
methods into the optical side of the problem were Des Cloiseaux 
Rosenbusch Zirkel Schuster Fouque and Levy At the present 
day optical methods for determimng minerals with the petro 
graphic microscope are highly developed 
Although rocks are now studied principally in micro sections 
the investigation of fine crushed rock powders which was the first 
branch of microscopic petrology to receive attention is stiE in use 
A mineral whose optica! properties are known can be accurately 
determined by immersing its powder in liquid media whose 
indices of refraction are known and determining the optical 
constants In the hands of a skilled petrographer the principal 
optical constants of a single gram of a mineral can be determined 
in half® an hour"^ The chief fundamental ionstants measured are 


the prrcii; 1 mdice ol refr ction the cr\ tallographic onenUtion 
of ne til cc ion jt li h \iori ion corre ponding to thobe mditts 
rd tne n oun o 'll orp ion 0! i g^t ^nbriting m these directions 
al or ore or r-ort nkrd va\e leng hb of hght The double 
re action op cai rh rac er op ic^i a\iai angle dispersion oi 
*ia o j 1 axt ird Discttnces e\ n tion ande and pleochroi m 
are lil jv no lurd^ment^I constant and can be estimated 
ura r +he micro tope 

TV 10 1 media co\er a ran e of optica! refrac ion from 

hat o w cr ^ X y to that ot a selenium — ^arsenic seknide melt 

I ) Tne hqud are chitfiv or" nit substances — acetone ako 
ho! a r mon oil monohrina naphthalene and metli>ieiie iodide 
Mo ^me al h^\e ret rac ion cons ant ranging in the inter\ I 
I u~i o and their riiraetne inditt miv thtreio e be matched 
Dj a e 01 liquids who e refractions co\er this ran^e The modern 
rotatu n appara us whereb> thm section ma> be tilted from the 
honzontai so that the axis of tne microscope pa ses through them 
at difierent angles has been of me timable value m niea uring 
accurately the optical constants 01 a inde gram in a rock slice 
and is now widel> used for the aetermmation of felspar and other 
mineral peci s of vanable composition A few measurements on 
a selected section of a mineral permit the determination of its 
exact chemical composition and the crystallographic onentation 
of the section itself The techmeal methods employed for the 
determinations relerred to above are largely founded on the use 
ol polarized hght 

Mechanical Separation of Rock Constituents — The sepa 
ration of the constituents of a crushed powder m order to obtain 
pure samples suitable for analysis is also extensively practised 
The two principal methods adopted mvoKe either the electro 
magnet or heavy hqmds 

By the use of an electromagnet the component minerals of a 
rock mi} be separated bv varying the strength of the current A 
weak magnetic field attracts magnetite then hematite and ilmenite 
Sihcates containing iron will follow m definite order augite 
hornblende tourmahne olivine and biotite being successively 
attracted The degree of attraction is not howe\er proportional 
to the iron content The colourless non magnetic minerals — quartz 
felspar muscovite nephehne etc — remain 

Separation by means of water is not much used in petrographic 
work However a preliminary panning as practised b> miners 
is 01 ten useful as a means of concentrating rare minerals occurring 
in ver^ small quantity in the rock before the application of the 
methods next to be desenbed Methods of separation of minerals 
by which they are sorted according to their specific gravities by 
means of heavy fluids have an extensive application The fluids 
used are those which do not attack the majority of the rock 
forming minerals Of the many hqmds used methylene iodide 
(spgr S3 ) and bromoform (spgr 286) are perhaps the most 
convement For more dense minerals Ciena s solution' — an aque 
ous solution of thallium formate — ^is best adopted By concentra 
tion the specific gravity can be raised to 4 52 at 60 C so that 
even the heavier rock minerals can be separated without difficulty 
By dilution with water or in the case of methylene iodide dilu 
tion with bromoform or benzol successive crops of minerals may 
be separated in appropriate separating funnek In this way a 
gramte may be successively fractionated into its component 
minerals biotite (spgr 31) muscovite ( 85) quartz (265) 
ohgociase ( 64) and orthoclase (56) AH these minerals float 
in methylene iodide on dilution with benzol they are precipitated 
in the order given Rocks like eclogite containing heavier minerals 
such as ilmemte (spgr 484) garnet (420) titamte (3 50) and 
diopside (3 29) may be smuiarly separated by means of a thal 
hum formate water solution 

Micro cbeimcal Methods — Chemical methods are frequently 
of great use Weak hydrochloric acid will dissolve calcite from a 
crushed hmestone leaving dolomite and silicate mmerals and 
hydrofluonc aad may be used to extract the glassy base of voi 
came and hypabyssal rocks from the pj^oxemc mmerals Of much 
Wider use however are microchcimcd methods for distinguishing 
minerals under the microscope They are of speaal value m dis 
cnmmatmg alkali minerals like nephehne hauyne nosaan 
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Clieniical Analysis —Trt tiitii ^ e i tr i 1 co « i tt 
a rod IS oi * r tn i inr 3or nc 1 1 {R c r ii i a c 
ii 4 tl e c iLPii 1 n3h is y lotk is o\\ \ del irr d o Ii 
rod j ol i c bet tr cLs a i p as con i n 

deterriiricd mi rtcoide:J '^he rios abandinl o nijo co IP 
uents are ^aied as owdt aid .^n rock aiic*K ^ of uud 
quali y lecords the con pd ot at It * nine or cn of 
these They arc sili a ilmrma ternc id f r ous o idt n 
ne la lime soda pot h ^nd ter The nine o\ r ^ ria t 
up about oi tic i ncous rocks T^o o her u\ide a c usuaF 
determine d TiO and P 0 a thc> t^re reprt tn cd m the con mon 
minor con titucnts — ^iimemie and apatite — tJtaniam bum, also 
present m some p\ro\ nes amphibolts and mcas Smh a ehemi 
cal aiiaijsis is usually suificitnt to detemme to which ot t! e two 
great cla ta igneous or sedimentary a rock beion s ind it 
it IS igneou the position the rod i to be a igned in any 
ot the coii\entionaI classifications In the ca e of metimorphie 
rocks it often estabh hes whether the original nitss was a sediment 
or of Igneous origin 

Specific Oravity — By the balance and the pecnometc the 
specific gia\ily of rocks is determined m the usual wat It is 
greatest in tbo e rocks rich in iron magnesia and the heavy metah 
and le ist m rocks rich m alkalis silica and w ater Eclogite & ( sp gr 
3 S) arc among the heaviest of the silicate igneous rocks while the 
\itreous lavas of high silicity like obsidian (sp gr 3:,) are among 
the lightest 

rock: synthesis 

The methods of investigation described abov e may be grouped 
together analytical in contradis inclion to the synthetic in 
\e‘«tigation of rocks — ^which proceeds by cxpenmeiiUl work to * 
reproduce ditferent rocL types and thus to elucidate their onpn 
and explain their structures Though the exptnmentc of de 
Saussure (1740-99) on the fusion of granites and porphynes may ! 
be said to mark the earliest beginnings of expeiiment^ petrology 
the era of rock synthesis must be considered to date from the 
time of Sir James HaMs researches on the fusion of dolerites 
found in the neighbourhood of Edinburgh This investigator 
showed convincingly that the crystalline dolentes (or whin j 
stones) could be fused and consolidated according to the rate of 
coohng either as black glasses resembling natural pitchstones or 
as crystalline aggregates of minerals much hke the dolentes from 
which they came Hail s most famous experiments however were 
conducted with limestones Powdered chalk by bang heated in 
gas tight gun barrels was converted into a crystalline mass of 
calate thus supporting the contention of Hutton that heat and 
pressure had consolidated limestones and converted them mto 
marbles A lapse of almost 90 years occurred before the expen 
ments of Hall were substantiated when in 18 7S the French 
petrologists Fouque and Michel Levy began their extensive 
researches on the synthesis of minerals and rocks by pyrogenetic 
methods They succeeded m producing by the use of a gas 
furnace and a nitrogen thermometer such rocks as porphynte 
basalt and dolente at the same time obtaining the characteristic 
texiures — porphyritic ophitic etc — ^by modifying the conditions 
under which the melts were cooled With the more siliceous or 
aad rocks their experiments were much less successful Th<^ 
advanced for the first time m a convincing manner the mqplana 
txon that for the crystalhxation of these rocks the gases never 
ab^eut m natural lock magmas were indispensable mmeraliamg 
agents (mmerahaers) It is now known that the fcamatioii of 
minerals is facifitatsed or can be accomphslwi m the 


rt t 0^ \fla cm tiieiil®; 1 water borates chioridts 
rr doheiitmp the fluidity 

0! t 1 i i 1 P iliizi ion but they form essen 

3 m 1 u t t 0 he IP pjrtaiit minerals occurnii;^ in 
1 i tourr a mt opaz etc ) 

\ r i lie 1 V het c itiroiogv mav also be men 

tR t' r X i mrrron Ber Mer Bourgois Haute 

t u e a 1 T DotPt Morose icz md \ogt To 

\i \ u f t f i 3 he 1 e c dv owards brmo-mg th 

c \ i 0! 1 I 2(3 ki n dcBii elj under the known 

It so in B( 1] iL, a s u i\ of a lar L sene of sihcatt 
I ) I i ) 1 r 3k m to ^po 1 ion \ ith 1 neons rocks 

^ ^ brotuli t r r^t I j ^ o infoimation throwing 

1 1 on th 0 k ut tr i lizat on ti t compo ition of the 

utt tit ard til tr of frtt/in" points of th minerals m 

Ii mix ur u d 1 c c It ap >litd th st re uits to the elucida 

ion oi tk tr illi/A on prote st in pa ural magmas 
ip to *Hs pen id \ntlie ic work involving as it did the 
meisurcnunr oi ti i md ing point of minerals and the succession 
cf tr nil ion 1 ii ore or Itss ton \Ax mixtures though very 
sucgc \e la Ltd h tndH qu niit live element Exptn 

mtn wert carrtd cut on mitc lais alw y$ contamm impun 
tii s or fort i^n suhs^ir ccs 1 the methods dopted for the deter 
mmadon 01 n\td rmal puin as melting points inversion 
point or he tl were of doubtful precision Since 1904 

w th the LStw.bii 1 mrnt of the C eo ihv ital Laboratory at Wash 
ing^on svn hetic 0 |>hv i 0 tbemicd petrology has entered upon 
a ne V quanti ant era ihc work of this laboratory was under 
j taken to enter upon a quan itadve studv of rock foimation Aliich 
should include both the irnierals and rock which re gtulo icaOv 
important and tbo t which art economically useful those fomied 
directl> from the irugma and those lorn d bv subsequent altera 
tion The individual problems are m rtaliiv problems ior phv ics 
and ph> sical chemi trv but Ibt dclav in their attacl has 1 n m 
the fact that the meisund relations established by the exact 
sciences have scarcely been of adequate scope to meet the needs 
of large petrological questions The great bod} of ph} sical and 
ph>sico chemical measurements have been confined to a tempera 
ture region below 100 C while processes operating m rocks may 
have extended over a tempera ure region extending to i 400 
an enormous range over which to stretch the application of 
ordinary method and one m which the common forms of ap 
jaratus will not oniv fail but are themselves threatened with 
destruction The initial work of the Geophysical Laborator} has 
been primarily to extend the methods of accurate temperature 
measurement to include the entire field of rock formation from 
o to I §00 the electric pyrometer has reached now such pre 
cision that an error of one or two degrees is all that need be 
expected m mfia£>unng temperatures up to i 600 moreover these 
temperatures can be mamtamed quite steady for days or weeks 
at a time Calorimetric measurements have been improved spe 
cific heats can be determined with great accuracy even at the 
highest temperatures At the same time petrographic methods 
have been advanced so that the crystallographic and optical con 
stants of the very minute crystals obtained m sihcate melts tan 
be accurately measured The investigation of mineral substances 
under high pressures and high temperatures combined and in the 
presence of volatile constituents has also been a subject of study 
With these methods of precision available for the study of rock 
materials examination of simple mmeraiogical systems has been 
prosecuted An undtrstanding of the chemistry of the common 
omdes of rocks and their combinations is essential to the progress 
of petrology Already experimentai work has been conducted on 
the combmatioiis of the oxides CaO MO Ah(h S1O2 the six 
possible binary systems have been fully worked out and the four 
possible ternary systems thoroughly studied while portions of the 
qimtenary system have been successfully explored Much light 
has thereby been thrown on the processes taking place during the 
cojMohdation of igneous magmas which though much more com 
ptex m their ccmstitution yet clearly show by petrographic ex 
lunimtion closely sumkr phenomena as are rsvealed in the 
ciyBlafcatioa behamou erf these simpler sv^iems The a^hca 
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lion 01 thi hbor to m\e ti^a mn to tiiinil te he on^nn rd 3 n \iile the m ss \ a still creeping fon^ard over the sur 

t\ % It) o! i^neoi rock t\pes \iii be cun idtrtvi htre*^lter uidcr lacu o he earth the I te t formed mmcrais (in the ^omid mas&) 
the he dint, cj! ph itai clitrii r\ oi igiito mgmas are co’^mo 1\ arr need in suDo rii tl minding lines olloming the 

Classification of Igneous Rocks — IgntOu ol acco dm^ drcction mcverrei^ tne lirger eariv mmural mhich 


o thti to 1 30 ni den 1 C 1 nd r neralogic 1 hur s ucf re 
and lev r or uie rioti ui occu rence ^re salcv aeJ 
nd \ g it } B mctn k td rock there a c ho"\t\er no hira 

nd II beam iii lor ty m reast o dttrta e in he p opor lonb 

rf rhti c itnen^ nirtrals thc\ b\ e\ci gr^d on o e 

in o tile 0 h r Sm ih 1\ Le di tme i\e te^ u es of o'^t k nd ot 

rock m i\ ot^ n f>t rated gradnaih ip r ig i ito tho e of a^o her 
H ntt tilt dtiPi ion adopted m t tabh h ng rock nomtndaiure 
rrtrtH torrt pond to mure oi le s irbitraril> selected point in a 
ioni ijoi* 1 craduitea ents This is irequendv urged as a ca 
son lor reducing rotk cks itication to its simplest pos ible terms ^ 
nd L mg onij t fern gtneraiiztd rod designations 

The eirlit 1 attempts at the cUssification ol rocks on modern 
lines ire to be ^ound in thi morks of Von Leonhard (i 5 o) and 
Bmnmmrt iib ) These and other efi oris pnnupaliy b> \iu 
minn \on Cotta and Roth fiSbi while bcm«‘ 

built on the cri cm of composition and structure ot rocks 'were 
krgcK dc\ doped from purely macro copic in\ estigatioix or ulti 
mate chimicai anal>sis The pioneer work of Sorby (iS^S) m 
preparing transparent microseciions oi rocks opened the way 
for the unravelling ot the mineral con tituents and textures of 
the finer grimed igneous rouks and rapid advances in the knowl 
edge of the con titution of igneous rocks followed The clas idea 
tions of Zirkel (i8 and Rosenbusch (iSy'?) were the first 
products of the application of the new method of petrographic 
research and m these mineral constitution was accorded first 
place as a basis of subdivision The effect of microscopic study 
wa to stress the importance of mmeralogical and textural char 
acters of rocks to the neglect of other charactenstics Rosen 
busch in particular influenced by the contention principally of 
Lessen (who urged the significance of the geological relations of 
Igneous rocks their occurrence and manner of formation) fur 
ther developed his classification to express the relationship of 
geological occurrence and texture and introduced m the second 
edition of his work a fundamental change 

The new classification is based first on geological position 
texture and finally mineral and chemical composition Igneous 
rocks are divided thus into three great groups — (i) Deep seated 
rocks ( ) Dike rocks and (j) Elusive rod s Like others before 
It It IS still essentially a qualitative classification and at the 
present day is the one most commonly adopted by petrographers 
The latest exposition of Rosenbusch s classification is set forth in 
ks EkimntB der Gestemskhre revised by A Osann (19 3) 

HABIT OF IGHEOIJS ROCKS 

Igneous rocks occur essentially m two different ways either as 
lavas or intrusions 

Lavas or Effusive Tyiies — ^The lavas have been poured out at 
the surface and have consolidated after ejection under conditions 
which are fairly well understood seeing that they may be ex 
amined at active volcanoes m many parts of the world the intm 
sive rocks on the other hand have been injected from below 
into cracks and fissures in the strata and have cooled there be 
neath masses which conceal them, from view till exposed by 
denudation at a subsequent period The members of these two 
groups differ in many respects from one another so that it is 
often possible to assign a rock to one or other of them on mere 
superficial ms|)ection The lavas (or effusive rocks) having cooled 
rapidly m contact with the air are mostly finely crystalline or 
have at least a fine grained ground mass representing that part of 
the viscous semi crystalline lava flow which was still hqmd at 
the moment of eruption At this time they were exposed only to 
atmospheric pressure and the steam and other gases which they 
contained m great quantity were free to escape many important 
fnodifications arise from this the most striking being the frequent 
presence of numerous steam cavities (vesicular structure) often 
drawn out to elonp^ted shapes subsequently filled Up with 
by mSitration tamygdalotdal structure) As cryttrflwliofi ^ 


b d rei lou 1> r> i ized nia\ ho \ tie same arrangement 
AIo k\ s h \e f i cn C(fn la rabh below their original tempura 
Lies ore th a ^ e cm tec In rur ^eha\ioiir the> presen a 
CO 4 u alog> ohe^ oiatioi s cf s 1 in water vvluch when thc^ 

ro«. h the ^ura on ocratuit first depo it a crop of large 
\ eh toned cr\s i (^abile t Cc i and subsequent!} precipitate 
clou^ of sr ^iler It s purteut erv talkie particles (metastable 
i^e) In igneo^b rocks ibe firs ^itn of civ His general!} 

lorr^s bet ore tk la a h s emcr td o the surface that is to sa> 
dunn the ascent irom the subt rranean depths to the crater of 
the \o Cano It has frequent!} bttn ^en^ cd b> obscr\atioii that 
freshiv emitted lavas contain large erv tals bornt along in a 
mo ten liquid mass The large well formed early cr}stals art 
geneti-lb admitted to be porphtntn the smaller crystals of 
the surrounding matrix or ground ma belong to the post 
effu ion stage More rarth ia\as are completely fused at the 
moment ot ejection they ma} then cooi to form a non porphyritit 
find} cry talhre rock or if more raridly dulled mav in large 
par be non crvstalhne rock or glas y (vitreous rocks such as 
ob idian tachylvte pitchstonej A common and easily recog 
mzed feature of glassy rocks is the presence of rounded bodies 
(spheruhtes Gr cr^atpa a bafl) consisting of fine divergent 
fibres radiating from a centre the e di\ergent fibres consi t of 
imperfect crystals of felspar mixed -with quartz or tndymite simi 
lar bodies are often produced artificially in glasses which are a! 
lowed to cool slowly Rartly these spheruhtes are hollow or con 
SI t of concentric shells with spaces between (kthophvsae Gr 
Xt^os a stone bellows) Feriitic structure which i also 

found to be common m gias es consists in the presence of con 
centnc rounded cracks owing to contraction on coolmg (see 
Peplite) 

The phenocrysts (Gr to show KpvcfraXkop a crvstal) 

or porphyntic minerals are not only larger than those of the 
ground mass as the matnx was still liquid -when they formed 
they were free to tal e perfect crystalline shapes not being inter 
fered 'with by the pressure of adjacent crystals They seem to have 
grown rapidly as they are often filled with enclosures of glassy 
or finely crystalline material like the material of the ground 
mass Microscopic examination of the phenocrysts often reveals 
that they have bad a complex history Very frequently they show 
successive layers of different composition indicated by variations 
in colour or other optical properties thus augite may be green 
at the centre and various shades of brown outside this or may be 
pale green centrally and darker green with strong pleochroism 
(aeginne) at the penphery In the felspars the centre is usually 
more basic and richer m lime than the surrounding faces and 
successive zones may often be noted each less basic than those 
which he within it Phenocrysts of quartz (and of other mmerals) 
instead of sharp perfect crystalline faces may show rounded 
corroded surfaces ■with the points of the crystals blunted and 
irregular tongue like projections of the matrix into the substance 
of the crystal it is clear that after the mineral had crystallized 
it was partly again dissolved or corroded at some penod before 
the matrix sohdified Corroded phenocrysts of biotite and horn 
blende are very common in some lavas they are surrqpnded by 
black nms of magnetite mixed with pale green augite The horn 
blende or foiotite substance has proved unstable at a certain stage 
of consolidation and has been replaced by a pseudomorph of 
augite and magnetite which may he partially or completely sub 
stituted for the ongmal crystal but still retains its characteristic 
outlines 

Plutomc or Abyssal Types. — Let us now consider the char 
actenstics of a typcai deep-seated rock similar to gramte ot 
dionte That these are clearly igneous is proved by the 
manner m wkch they have burst through the supermeumbent 
strata filling the cracis with ramifsmig van® that they at 
a very high temperature is equally elear from the changes 
they have inteed iq the rocta fc ebUtact with thop: Bwi m tbwr 



pr I ROI 0( A 


67+ 


CROCK TYPES 
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\itr i r t i\ ^ ^ it rt t ^ r i 
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i^ti rc i ti 

bt 0^ \t n 1 es 1 ^ t h w 

6 €L ^ d i 1 1 n 1 1 0 iie 

ri c^v B I ^ ir r b rt 0 i i\i ^ tl} c k t 

n cL are 1 j t "r ruh bt 1 t *^1 a j ’i) d n 

bt ^ten a r t ti r usjn ot lar e mt ^ h pcd i.r\ t nc i in ^ 
inir d y oiind n Thtir nimcr ]ii\t ^0 bo\\t\er n 
a d 1 I a dtr rd t 1 his n d a d nod of b i k r h 

mi\ bt \tr\ di tirct 01 lic.\ tome dtd v^i h or o\trlipntd 
the period oi iorni ion o some of he other ngndier s Tne 
earlier ha\t origma ea at a imt n mo t ot the lock was ^ T 

iiqmd ^rd are more or less ptrtect he liter are ks rt^mar m 
shape because th \ were compelled to ottuf.\ he mte spates kit ' 
betmeen the airead forn d cr\ als which p t ed on them The 
former are aid to be idiomorphic ii ha\in«- their own chir 
acteristic form Gr iolos belonmng to ones sell) the I ter are 
allotnomorphic (Gr aXXorptos belonging to another) There are 
also manv other characteristics wfaith ser\c to dis^ ngm h the 
members of thes two groups Orthocia e for example is the 
topical felspar of granite while its moditication samdme occurs 
m Ia\ as of similar composition ieucite is common m lavas \ er> 
rare m plutomc rock mustovi+e is confined to the mtru nts 
These differences show the influence of the ph\ 1 al conditions 
under which consolidation tal es place 
latmsive or Hypabyssai Types —There is a certain class of 
mtrusi\e rocks which ha\e risen upwards towards the surface 
but ha\ e railed to reach it and have solidihed in fissures as dikes 
and intrusive sills at no great depth To this type the name 
hypahyssal is often given m distinction to the phitomc (or 
abyssal) which formed at greater depths As might be expected 
they show structures intermediate between those of the effusue 
and the plutomc rocks They are \ery commonly porphyritic not 
rarely vitreous and sometimes even vesicular In fact many of 
them are indistinguishable petrologically from lax as of similar 
composition 

The attempt to form a special group of hypab>ssal (intrusive 
and dike) rocks has met with much criticism and opposition Such 
a group certainly cannot rank as equally important and equally 
well characterized with the plutomc and the effusive But there 
are many kinds of rock which are not found to occur normally 
in any other manner As examples we may cite the lamproph>res 
the aplites and the porphyries These never occur as lava Sows 
or as great plutomc bosses if magmas of the same composition 
as these rocks occur m either of these ways they consolidate 
with different assemblages of minerals and different structures 
Stthdivtsions of Igneous Eock Class — ^In subdividing the 
plutomc the hypabyssal and the effusive rocks the pnnciple is 
followed of grouping those together which resemble one another 
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Chemical Chiratten— Twiht e er tn^ (ox} en silicon 
1 i j 14 pu 3 UTi namesium titan 

^ ^ 0 ^ 1 ft 1 in ire 1 1 constitute about 

f f r s u U1 e u 1 he mo t abundant 

j ^ 1 ft ocL of the trust the 

t f < i } c in iie r order ot abundance 

Th 1 t h L i s otLur tvpicailv as oxides 

c I i I r ^ oridts and ulphides In 

rod I > t ir d a i\il s Tram a computation 
^ tf or 0 i { 1 I n ird Clarkt ha\e arrived at 

hi rhiw H m r et irttp e t n no ition of all igneous 

rotl ^ — • U 1 VO I 4 Fe Oi ^ oB MgD 3 49 

o^ \ O , 4 kO HO If TiO lOo PO 03 
MnO o I i u 2 t o 

The known %rtids locLs ho'^v a ick but limited range of 
conpo IB \ the must ibundan^ md essential rock minerals 
rc ei hci siuta or s 1 t iiica hows the highest maximum and 
the wi k t ni t o! ht < \ic ts In ome magmatic ores its con 
tcni failte 0 zero hu n c to m rare igneous rocks (north 

iieiditei reiiht a maxinun of about 60^0 m some 

ccrundum bearing s\i 1 is iron oxides have a general range from 
I:, to under ird rra ntsu t om :) to under 1% In some 
oinme rucks ( cum e) i ri aches a value of 4S^ Limt is highest 
m some pvroxemte and a lurthositc ( o- but its general 
ran e is from to zero Soda rtadits a maximum of 20% m 
almos*- pure nephelm rocks icongre site) but has a general 
range trom to neariv zero Puta h has a maximum. 18% 
in an almost pure Ituiite Java (itahie) but usuali> vanes from 
10^ to zero Water in trt h Lr>stailmt igneous rocks seldom 
reaches more than but gla s> lavas may contain 
The commonest miner ils of igneous rocks are the felspars 
pvroxents and amphiboles quartz and the micas From a sta 
tistical examination of 700 igneous rocks an average composition 
has been calculated as follows felspars 59 s pyroxenes and 
amphiboles 16 b quartz i o micas 3 8 other minerals 7 9 (apatite 
o 6 titamum minerals 15) This estimate however is clearly only 
an approximation Rock minerals have been classified empmcally 
into two groups according as they are capable or incapable of 
existmg in the presence of free sihca namely saturated and un 
saturated mmerals The former group includes such minerals as 
the felspars pyroxenes amphiboles and micas and the latter 
olivine nephelme Ieucite and other feispathoid minerals 
Certain minerals are as a matter of common observation not 
found together in igneous rocks Thus olivme (except fayalite) 
and quartz do not occur in association but are represented by 
rhombic pyroxene The associations nephelme and quartz Ieucite 
and quartz p>roxenes or amphiboles and muscovite are almost 
unknown among magmatic crystallizations on the other hand we 
find certain mineral associations or parageneses to occur fre 
quently thus aeginne and arfvedsomte nephelme and nosean 
common hornblende and titanite are well known as faithful com 
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pimtins m igneous roiLs Vgain some minerah re res ricted to 
pirticular mag 11 mtlani^e meliii t and certain irc zirconium 
titawum r nerals re almost coniined to the alkaline igneous 
rock B\ m ptction 01 a rock anahsis it is trequenth po b^e 
to ite dppro’ar'atel) ^hat minerals the rock \\ili contain but 
there a c numerou £\ception to ar-v rule i^hich can be laid 
CO A? Tht TL icra^s mhith cr>btailize from «ii igneous magma 
ma> tlepcm la gtly on the ph>sicai conditions under i^hi h the 
liquid ton ohdatts aicoram'^ly we find rocks of almo t identic 1 
fhemiial compo ition wi h wideh difterent minera^ogitdi eon titu 
tion Such rocks as airead> noted are lei erred to as hetero 
morphit Some timiliar examples assemblages of this char 
cTtr are mita sgenite nd leu ite basalt mmette and leucite 
basalt pMOxenite and alinalite monzomte and leucite tephnte \ 
hornblendilt and webstente 

Certain mineral are practicallx confined to deep seated rocks ’ 
eg mierociine museo-vite diailage and almandme garnet on the ; 
other h nd leu 1 e is \erx rare m plutonic rocks as is also anortho 
clase and the \arie y of pota h ielspar known as samdine Some 
of he e peeulianties are readily explicable being dependent on 
the pressure temperature or concentration of volatile constituents 
m the c >stillizmg ma ma Others still remain as a problem for 
solution Ihe subject will be referred to again m a later part of 
tins article 

In the classification generally adopted by petrographers the 
silica content of the magma forms a basis of further subdivision 
of Igneous rocks The division of volcamc rocks into acid inter 
mediate and ba ic we owe in the first place to Abich (1841) As 
applied to Igneous rocks in general those which contain most 
silica and which if crystallized >ield free sihca as quartz are 
erected into a group designated the acid rocks in allusion to 
the role of silica in the mineral kingdom Those with low sihca 
percentages and rich in magnesia lime and iron — so that quartz 
is absent while ohvine p>roxene or calcic felspar is usually 
abundant — lorm ihe basic group The intermediate rocks m 
elude those characterized by the general absence of both quartz 
and ohxine An important subdivision of the intermediate as well 
as the basic group contains a very high percentage of alkahs 
(soda or potash or both) and consequently has minerals such 
as nepheime nosean anakime or leucite minerals not common 
m other rocks This group is often referred to as the alkahne 
rocks Lastly a small subgroup rich m olivine (peridotite dumte) 
pyroxene (pvroxemte) or calcic felspar (anorthosite) have been 
called the ultrabasic rocks They have low percentages of silica 
but much iron magnesia or lime With the exception of the last 
group including also ultrabasic lavas as augitite and limburgite 
and a few related rocks as monchiquite mehlite basalt and alnoite 
practically ail igneous rocks contain felspar or felspathoid min 
erals In the acid rocks the common felspars are orthociase with 
perthite microclme and oligociase all having much silica and 
alkalis In the basic rocks labradonte bytowmte and anorthite 
prevail being rich in lime and poor in sihca potash and soda 
Augite and olivme are the common ferromagnesian minerals of 
the basic rocks but hornblende and biotite are on the whole more 
frequent in the acid rocks 

The classification m the two tables that follow is based essen 
tiaily on the mmeralogical constitution of the three great groups 
of Igneous rocks The alkali rocks containing nepheime and leuate 
are treated separately for though they show transitions into the 
corresponding mterraediate and basic rocks (syenites diontes 
gabbros etc ) they contain many minerals which are unknown 
m other rocks In a purely formal classification such as is out 
lined here they are more conveniently considered as a distinct 
senes Their genetic relations among themselves and with the 
other rock t3^es are considered later 

Dtaschistic Eocks — ^Two groups of rocks not specifically 
included in the tables form important members of the h3?pabyssal 
division of Igneous rocks These are the aphtes and the lampro 
phyres The aphtes are acid leucocratic differentiation products 
of the granites syemtes diotites and gabbros while the lampro 
phyres are basic differentiates The two groups are together known 
as compkmentmy or dmsckt$i%c rocks and usually occur as dikes 


or ‘^iils in asbociation with the parent rod from which the> are 
der V ed Thus the minettes \ ogesites and Lersantires (see Lam 
peophyre) are complementary to gramtic aphtes and occur in 
association with gramtic ma ses Camptonites and bostomtes 
(s\enite apii e ) have a parent magma in the es exites or 
therali e which they accoippan^ 
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The classificatory scheme here adopted is admittedly artificial 
for rocks are subdivided without particular reference to their 
genetic relationships Even regarded as a classification for a. 
utilitarian end there are many imperfections the subdivisions 
are of unequal value and transitional t>pes are not included The 
latter however can be accommodated by further subdivision 
Many of them have received special names The quartz syenites 
may be interposed between granite and diorite the tonalites be 
tween granite and dionte and so on 

The question may be asked — ^When is a rock entitled to be 
recognized as belonging to a distinct species or variety and de 
serving a name for itself > It must first of ah be proved to occur 
m considerable quantity at some locality or better still at a senes 
of localities or to have been produced from different magmas at 
more than one penod of the earth s history In other words it 
must not be a mere anomaly Moreover it should have a dis 
tinctive mineral constitution differing from other rocks or some 
thing mdi vidua! m the characters of its minerals or of its struc 
tures It I often surprising how peculiar types of rock believed at 
first to be unique turn up with identical features in widely scat 
tered regions dnaite for example occurs m Norway Scotland 
Montreal British Columbia New York and Brazil tmgumte in 
Scotland Norway Brazil Montana Portugal etc This indicates 
that underlying all the variations in mmeralogical structural and 
chemical properties there are defimte relationships which tend to 
repeat themselves producing the same types whenever the same 
conditions are present 

Various attempts have been made to introduce a quantitative 
element into igneous rock classification These have followed 
either chemical or mmeralogical hnes The principal of these is 
the QmntttaUve chemtcal classificatwn introduced by a group of 
Amencan petrographers The chemical composition of an igneous 
rock IS here regarded as its fundamental characteristic and a series 
of subdivisions is erected tm this basis Other entena are rele 
gated to the background The completed rock analysis is first 
interpreted m terms of an ideal set of minerals which constitute 
the norm but which in reahty seldom corresponds to the actual 
composition ( mode ) The rocks are then divided into groups 
strictly according to the relative proportions of these ideal min 
erals to one another The details of the classification need not be 
desenbed here as they are fully set forth m a treatise specially 
devoted to this classification (Qmnttiatwe Classtficatwn of Ig 
mom Rocks Chicago 1902 see Bibhography) 

In other systems a quantitative element is introduced by sub 
dividing rocks into groups by arbitrary hues based on mineral 
percentages a complicated system framed on these hnes is that 
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e e 1 iiijihsfctti cmphx i c i 1 e t it i i j Fltttomc Complexes — ints of plu^omc rocks mtmiateiy 
St m Gci Bile Droxrlits nd nxcl tci o i ior> Fxj nne ai i i f t- ion lies a plutomc com 

% 0 Xix of recem jtar has cl ar\ } o htmi ir ^ t it 1 1 ec ic i r tai itxt o i loi in a ^rca di\ersit> of petro 
r£%tioii IS onlv one of a nw^ kt oi pj ible rt ion tx sr il i al i pt r t,n^ i n p t ri k)! i e a id gabbro through diorite 

btn een tht tomp nen oi a m gm tha i inpjrtanrt ni o d ni t Fn or ot h 1 1 itru ions tollows an order 

been oxer tmpha i7td i ubund r K ho\ra ^ the e\peri tn al ^ of \ rti I i \ he i tr nl mare aud rocks usually oc 
in i ltd ion o h iie nut ard i ind ed \ ik 1 ir the ^ lupxiig th« g t ft p r A It i inicx tht earlier and more 
ffuiL ot c X aluz tiop denphenbk m i icoa rod ba it b it uhor i a i iioait i id re tricted to the borders 

Petrographical Provinces — \ lorg igo a is \ottlsait ot tht mi L\ hti t i iipi of ath plutomc complexes are 

had noted hat the igneous ro 1 of eerti n districts pos td rro\ dta \ he ^ ri> Di\ mnin rusions of newer granites of 
tt\ II al or mineral chirictcrs m ctm mon ser\m^ o di n usi he bco i h Hid i d i I iruil hii! Loch Lomond; What 
them Irom the rock oi other di ^ncts Ih re c rchc ot Judd | h n arc the t i or operatme; which It d to diherentiation-^ 

and Iddin<^s fibg ; further sub tmnated this obserca { Ihcpc bk i.r)ct t tih to hdcrogcneity in a ma ma may 
tiun and showed that thi communit> ot pe rograpbi charicttr be con ide ca unttr i nose occurring m the liquid prior to 
applied to ihc Igneous rocks erupted or intruded during a par icu cr> alli/ilion ind ^ tho t otturrmg during or subsequent to 
lar period of igneous icticitv within the recion To such regions cre stalhzatior Ol the hi m ma} con idcr (i } diiferences 

Judd gaxc the name pitro^rapk cal promnu and Iddmgs cm cl composi ion set up m i Isqmd die to a temperature gradient 

plowed the ttrm consan^atmH to express the genetic relationship Ui ; dittcrcnces ol composition due to a prs^s ure gradient and 
impiitd m these resemblances among associilcd loc^ s Lxcdipnt f (mi diiiercnte of con| osi ion due to the scpirition ot distinct 
examples of such petrographic i! proxmees or coma mittc rt^iofzs liquid phi cs Eirh ot the c processes has in the pa t been ap 
as thee ha\e been termed bv Washington are the Oslo region of peakd to to explain the \ inition seen in an igneous rock mass 
southern \orwa> charactenzed b> Dexoman alkilne mtru ions < mtruded singl> or in a rock senes arising as a result of succes 
and extrusions the Roman region chiraetenzcd fa\ rocks rich in sice eruptions or mtru ions The tc^ie oi composition xanatioxx 
potash the alkaline proxmee of central Montana and the Ter due to a temperature gr dient is commonl> known as the Soret 
tiary calc alkaline province of Hungary On a larger cale the cfiect and has been e peti pphed to expliin the variation 
\olcanoes which girdle the I acihc { \ndes Cordillera Japan Phil seen m a single rock bod} such as the concentration of the 
ippines etc ) and those which occur on the volcanic islands of mmenis of ear!} cr> stallization towards a cooling boundary In 
the Atlantic illustrate the same phenomena The consanguinity a liquid with a temperature gradient for dilute solutions the con 
in the igneous series of a petrographical proxance implies that central ion v tries inxeiscly as the absolute temperature and it has 
the whole assemblage is denxed from some common deep seated been thought that bj the operation of this process substances 
magma during a period which while necessarily prolonged was : near their saturation point might accumulate at the cooler sur 
not of vast duration in a geological sense The assemblages of a faces Both theorciical considerations and experimental results 
province may and often do show a wide diversit> of rock t>pe clearly indicate howexer that the actual Soret elect is m fact 
embraemg intrusions and extrusions Prolonged eruptions haxe negligible and such effects is are actual!} obserxed are due in 
in a few cases a somewhat monotonous character owing to the reality to departures from the laws of idea! solutions for if both 
predominance of one kmd of rock Thus the hvas of the Hawai sohent and solute obeyed osmotic pressure laws there would be 
lan islands are inosU> basaltic as are those of Oregon W ashing no rdatix e concentration of one with respect to the other The 
ton and the Deccan all of which form geological masses of enor eifects of a pressure gradient appear to be of the same order of 
mous magnitude In the Oslo district on the other hand the magnitud and both these processes m now m elect abandoned as 
assemblages comprise (among the intrusive rocks) a wide range factors in differentiation 

of type*— hornblendite essezite larvikite lardalite nordmarkite The effects possible as a result of the separation of immiscible 
soda— lad potash granites liquid piases stand on a different basis Man> liquids homo 

Diiffereiitiatioii — The process b} which a magma as split geneous at high temperatures separate with failing temperature 
into a variety of partial products is known as D$§erentmt%on its mto two or more non consolute fractions and the h>poihesis that 
importance from the standpoint of theoretical petrology is very igneousmagmas formsuchimmiscible fractionshasbeen favoured 
great it is m point of fact the fundamental problem of petro by some petrologists notably Rosenbusch Backstrom and Daly 
genesis ’^he variation expressed may appear m two ways either From his own studies \ogt concluded that the rock forming 
as a variation m a single rock body or m an associated series of ■ silicates are freely miscible The only known case among mag 
Separate intrusions or extrusions In the first case a single m mas for which immiscibihty can be claimed is that of sulphide 
ttubion shows variation in different parts of its mass the extreme containing silicate melts Such a magma unmixes at a tempera 
varieties being usually connected by gradual transition The con ture above the region of crystallization of the usual sulphides 
trasted parts are frequently arranged symmetrically with reference and liquid sulphides especially those of iron are separated as 
to the borders of the mass forming concentric zones m bosses or liquid drops These owing to their greater density sink to the 
laccoliths suggestive of a differentiation m ^liu connected with ^oor of the magma collecting as a distinct sulphide layer or m 
the cooling of the mass Most commonly the marginal zones are some cases the liquid layer may be injected into the surrounding 
of more basic composition. Excellent examples of variation of rocks These sulphide aggregates form important ore deposits 
this kmd arc provided by the gabbro mass of Carrock Fell (Cum ' It is among Imm which as a group show the various stages ol 

fcrland) with its basic border rich m non ore mi tlte ^onkmite quenching of liquid mapoas that the evidence for fenmisablbty 
^eolith of Shonkm Sag Moniank m which a from mn^t be expecti^# lit Absence bf lavH coaial^i^. gtoy ^ob 
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ik ot ton po 111 n cii tm irom that ot tht mam ma s ol la\a 
stOLs ! r to rta u c u tha inimi ciDilit> 1 not a*" o lera mg factor 
m pt r iginc 1 Rtcenl experimental exiderxe ot immi ubilit/ 

1 1 silir 1 e iquid ha indeed been obtained but the comoo ition 
raii"C 0 hqum \^h tL '^ho \ 1 is unlike th exf^pliiied Dj roc 
m Thi i m ed isubili ib foani in i tu es 0^ 1 ica 

h iix or iit oxides CaO M 0 FeO Fe 0 but in a remon ot 
\tr\ 1 ica on en The mmm uni tenpera^u e for the exib 
em oi two h jia is in each ca e onH a 1 Ule bekx\ the me tir<^ 
pom u 1 lea or in the xicimty 01 i 0 C The oxide \a O 
k O 0 how no uch immi cible re ion 111 their sihca in^ 
lure and mortoxer it rerun es oni\ a mail proport on of an} 
ft the r 1 emit oxides to render mi cible xxitii silica the oxides 
xhch art them clxes immi tibie wi h silica \o natural mao'mas 
are known which approximate m composition to the region of 
ran 1 cibiiit} m these melt It is true that natural magma con 
tiin in addition xxater and that its effect is expenmentall} un 
Inown \e\ertheless if its addition changes the limits of immis 
cibiiit} so that unmixmg becomes a possible factor in ditferentia 
tion tb behax lour must difter from that of the oxides studied 

Of ail the processes suggested as important factors m the dif 
ferentiat on ol rocks crystallization alone seems competent to 
produce important results Indeed fractional crystallization is 
now beliexed to be the fundamental process m rock dmerentia 
tion Either the localization of cr>staliization or the localized ag 
grcgation of cr>stals is sufficient to produce heterogeneity in a 
rock magma The first case the localization of cr} staiiization is 
competent to explain those ca es of diherentiation m situ exem 
phfied by the basic marginal phases of intrusive masses The 
mechanism of the process has been much discussed Examination 
of Igneous rocks earl} showed that minerals crystallize in a more 
or less definite order In general the first minerals to separate 
belong to a group known as the minor accessories this includes 
zircon apatite titamte and iron oxides then follow in order 
olivme augite hornblende biotite plagioclase orthoclase micro 
time and quartz To this rule there are many exceptions but 
the succession gixen aboxe holds in the great majority of cases 
Expre sed in this way the mo e basic minerals precede the less 
foa 1C It is known as Rosenbusch s hw of decreasing basicity 
Accordingly it is suppo ed that at a cooling boundary there is a 
precipitation of minerals of early crystallization (basic minerals) 
the continued growth of many crystals being maintained by dif 
fusion The completion of this process results in a crystalline mass 
with a border phase enriched in the minerals of early crystal 
Iization 

The rate of difiusion in silicate melts has been the subject of 
laboratory study and the results obtained show that the possible 
effects are exceedingly small and incompetent to account for the 
formation of border phases about large intrusions The marginal 
phase indeed appears to represent rather a chilled phase having a 
composition close to that of the original magma the more acid 
phase which it encloses representing a difierentiate formed by 
much slower cooling of the remainder of the magma The rela 
live movement of crystals with respect to the liquid from which 
they separated may be of two kinds (a) movement under the 
influence of gravity — sinkmg or floating of crystals and {b) move 
ment by strainmg off or squeezing out of residual liquid by earth 
movement Both of these processes can be applied to explain 
the more important case ol differentiation exemplified by an as 
soemted scries of intrusions or extrusions In a crystallizing 
magma provided viscosity does not mhibat the free movement 
of crystalline material as the first formed crystals are denser 
than the molten matenai in which they form they should sink 
un<fcr the influence of gravity m the Equid The lower regions of 
the rock mass into which tte crystals sink become enriched the 
re^ons impoverished m the constituents of which they are 
formed The smiang of crystals m siheate melts has been both 
experimentally verified m the laboratory and observed in nature 
Darwin long ago (1844) suggested that this process was a potent 
factor in producing diverse rock typ^ Turning to the wdenee 
of consohdaled rock masses themselves we find rntrusionsi m 
which«s«ch gravitational mmptm m tfididntabhr 


Thus the concen ration of earb formed olivine cr}stais near 
the ba e ot sheet or sill like intru 10ns has been observed in the 
case of the quartz dolerite sill of the Paiisades (Hudson rix er) 
and the picnte ill of Lugar i •kxrshire) Examples of thi nature 
ippear hoivex er to be excep ion i and indicate extreme limdit} 
ol toe liquid m sia Mos sleets or iaceolith show no hetero 
erei } throu hout the xtrtic I exten of their ma s In other 
c se where a x«.nat!on is ob ened it is to be ascribed to sue 
cc SIX e imection of magmas ot \ ar} ing composition 

In ^he nidcma ba ns ot the deeper par^s of the crust the case 
ma} be conjectured to be o^herx^ t The retardm®' influence of 
\ CO 1 y which »*ppears to prexent an> notable graxitative segre 
gallon in mtru i\ e shoe s cooled comparatix el} rapidly in those 
part of the c u t i id bare b\ denudation is at deeper lex els 
counteracted by the time factor The ex remely slow rate of cool 
mg in these deeper le^'ions mix permit significant ettling of 
crystals gmrg n e to a differentia ted rcserxoir moie or less 
stratified according to graxitx more basic at the bottom more 
acid upxxards The mechanism by xxhich it is conceixed a varied 
group of liquids becomes drafted off from an intercru tal reser 
xoir and injected to form the igneous rock bodies now made 
xisible by denudation is of necessity one into which the element 
of peculation largely enters Remeiting of successixe stratified 
layers by a gradual use of temperature from the base upwards 
to«fether with earth moxement the straining off of residual liquid 
from a crystalline meshwork under the influence of crustal stress 
ail are processes to which appeal is made to explain not only' 
the variety among associated igneous rocks injected as plutomc 
complexes but also the chronological succession of the intrusions 
themsehes 

Assimilation — Fragments of foreign rock frequently become 
incorporated m rock magmas and the mutual reaction between 
solid and liquid may lead to heterogeneity or the development of 
new X aneties of rock This process is known as assimilation and 
has been claimed by some petrologists as an important factor 
in petrogencsis 

It seems probable that the heat effect connected with the 
solution of solid rock by a liquid magma is alw ays negative solu 
lion being accompanied by absoiption of heat usually of the 
order of the latent heat of melting Simple solution demands 
large amounts of heat which are only available if the liquid 
possesses great super heat Intruding magmas however can 
scarcely be at a temperature much above their crystallization 
range Such effects of magma upon its enclosures as are ob 
serx ed must therefore be attributed to reaction and precipitation 
which m some cases leads simply to an adjustment in the compo 
sition and relative proportions of the existing phases but is also 
productixe of new minerals foreign to the magma especially if 
reaction be incomplete Where igneous rocks have absorbed 
sedimentary matenai in any quantity they present distinctive 
features Granites which have assimilated shales or slates usually 
contain mmerals such as andalusite siliimamte or cordierite which 
are foreign to normal igneous rocks Gabbros under similar condi 
tions pass first into norite by the formation of rhombic pyroxene 
and anorthite at the expense of monoclimc pyroxene and eventu 
ally into coidiente norites Rocks of this character are well de 
: veloped m Aberdeenshire In general it may be said that there is 
little reason to believe that foreign rock is essential to the pro 
duction of any particular type of differentiate or that the process 
of assimilation is an important factor in petrogenesis * 

Geographical Distribtitioti of Igneoiis Rocks, — ^A study 
of the geographical distribution of igneous rocks has shoxvn that 
the earth s surface may be mapped out into more or less definite 
petrographical proxnnees each with its own c«nmumt}s of petro 
graphical characters Strongly contrasted provinces may exisit 
almost side fey ade, as is seen m the Tertiary Bohemian and 
Hungarian provinces standing on either side of the Carpathian 
range tl^ ode charafCterwed by n suite of igneous rocks rich m 
aJMis the other compriatng p assembla^ relatively nch m 
tone mj^gnesia and iron The diaii of volcanoes that 

fringes the Aores o{ the Taofiq from 'Berra del Fuego, to Alaska 
and tkmm by Ja|»n »d th^ to Java and Sumatra 
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I i€ ma^nebia and iron owe Ctr am sa ts o rocks ch..r c 
terized b\ hi n pot sh and miiera ogicii b\ the ore enct of 
leui Ilk or abundant po ash it sp ir and micas h'wt in rete^ m irs 
be n epira ed ht A^tlanlic uite thou£th thei art ptr^ p 

not of CO ordinate importance Rock ot thi ch rat cr a t iliu 
tratid the Ouaternar> piovince of he Roman region \esuiiu | 
btioogs to a line ot lolcanoes (extending from lake Bo ena to s 
th Phkgrean Field ) ^hat ha\e poured out h\ s of this charac 
ter I ron their occurrence on the borders oi the \iedittr anean 
the\ art somtumt known as the Mediterripcan su te I 

When we turn to the igneous rocks ot older geological periods 
the arre contrasted suites can be recognized The midland 
of bcothnd has been the theatre of igneous action both in Lower 
De Oman and Carboniferous time The igneous assembla es of 
the two periods show howe\er a striking contrast The earlier 
lacas are distincth of the Pacific Upe including andesites basalts 
and rh> elites while the Carboniferou extrusions and dike rocks f 
include trachytes teschemtes picntes and monchiqui es — an \ 
4 tlanti assemblage Petrographical procmces are therefore 
cleirl> not permanent — a point to which we hall later return | 
Each of the great suites — Pacific Atlantic and Mediterranean is , 
characterized by a set of rock types which reflects the chemical j 
and mmeralogical peculiarities Arranged in tabular form the 
t>picai assemblages of the three suites are is follows — 

Pacific — 

PLUTONIC granites quartz diontes diorites gabbros p>roxe 
nites pendotites anorthosites 

HYPABYSSAL granite porphyries porphyrites dolentes and 
some lamprophyres (spessartites odimtes) 

VOLCANIC rhyohtes dacites andesites basalts 
Atlantic — 

PLUTONIC soda granites puiaskites foyaites essexites 
theralites 

mpAB'kSSAL soda granite porphyries pulaskite porphyries 
tmguaites essexite and theraiite porphyries and some 
lamprophyres (camptomtes monchiqmtes) 

volcanic panteiierites soda trachytes phonoiites alkali 
basalts 

MEniTERRANEAN — 

PLUTONIC quartz syenites syenites monzomtes shonkimtes 
and missourites 

BYFABYSSAL syemte monzonite etc porphyries and some 
lamprophyres (mmettes ainoites) 

VOLCANIC quartz trachytes trachytes latites cimimtes leu 
citites and leucite basalts 

The recognition of these three suites and their distinctive prod 
nets constitutes without doubt the first step towards a natural 
or genetic classification of igneous rocks 
Study of the geological relations of igneous rocks clearly reveals 
that there is a general correspondence both in time and space 
between igneous action and movements of the earths crust 
whether these be simply vertical movements of elevation and de 
pression or tangential movements of folding and overthrustmg 
which bmld up great mountain chains As m crustal movements so 
in igneous action^ periods of activity have alternated with penods 
of qmescence The movements of compression which led to the 
folded mountam chains fnngmg the Paafic were accomptnied and 


^ 1 I \ m ^ th r o\P2i eit of dtpres 

I ) tilt toma ion oi the Great 

j \ i ti} id loiiuw d b} a 'Treat 

rd oe deuce ot igneous 
t fill mo e intin ate kind 

101 io<k bu ht distribution 
j iw I a 0 s and in unmistakable 

t, t 01 the earth The ex 

1 let his conclusion The 

1 t I i u ed cal iL anuesite and 

1 I ^ h L i lodior le and quartz dionte 
r ^ u I i \ h he \lrican Ritt \allev 

rt t i t t rit t\ 3t i id n maing soda trach>tes 
m 1 a d r i k iim ’ns W h her attention is con 

ti ( c it i i\ iL L rt G or t ttnded o tho e of earlier 
d L 1 t ijr ^ i tr ha rock ot the Pacitic suite 

rc (kscH ji CL d wi h f lut ^ mountam chains and appear in 
re lors sur nt o i \t. o conprt sion and lateral thrust 
nd that tht \ hn c or kilinc m t ire a sociated with regions 
ot sub idti te ub t o it lo i d fauhmg That a particular 
remon it site s i\l epxi he the theatre of action of con 

trisled iLncou suiits |"h rh fo hid the as umption that the dis 
tnbubor ot rock t\|.t i die to mi lai heterogeneity of the 
t ust R thtr it wo i ^ appear that cilnc and alkaline suites are 
ultimate dtritdirom b same pnmitue magmas The manner 
of thtir e olu ion i a problem ot great complexity 
The mod of origin of the mi i\t fringes of pegmatite mantling 
tht older granites o! the cuth eastern highlands of Scotland 
iri\ pfrbaps provide ht initnl due to the actual mechanism m 
volved B\ Barrow tht e pegmatite frm es are conceived to 
represent the atid re idual liquid squeezed out from partially 
erv St illized gram e magn a unde r the influence of crustal stress 
To an v^naiogous process operating at deeper levels and on a 
grander stale Harktr his made appeal to account for the separa 
tion m a horizontal sense of alkaline and calcic magmas from some 
common deep eated stock 

Physical Chemistry of Igneous Rocks — \atural rock mag 
ma are poh component sv stems with seldom fewer than six or 
seven oxides and no adequate discussion of their physical chem 
istry IS at present possible It is the function of the petrologist 
to elucidate the nature and behaviour of these complex systems 
under diflerent ph>sita! conditions In the last 5 >ears much 
progress has been made on the experimental side and the founda 
tion for an extended exploration of the crystallization history of 
sihcaie magmas has now been laid The mam contnbutions have 
come from the Geophysical Laboratory at Washington Investi 
gallons mitiallv concerned with the perfection of experimental 
methods of attack have been followed by a physico chemical study 
of simple oxides and their combmitions As yet these investiga 
tioixs have been almost wholly confined to dry systems but an 
attack on wet systems with volatile components is already m 
progress Systems have now been investigated which approach 
m their complexity some of the simpler types of igneous rocks 
and the results obtained justify the conclusion that the fusion 
and solidification phenomena of igneous rocks are capable of 
systematic treatment Starting with pure chemical substances 
the meitmg points dissociation temperatures and inversion points 
of numerous rock forming minerals have been determmed and the 
equilibnum phenomena of two and three component systems in 
volving the commoner oxides of igneous rocks have been quanti 
tatively elucidated This study has embraced the six binary and 
four ternary systems of the oxides CaO MgO SiOa Al^Oa and 
portions of the quaternary system itself have been explored 
The investigation of mineral inversions has provided data throw 
mg light on the temperature of consolidation of igneous magma 
Such of these inversions as are enantiotropic or reversible and 
take place without appreciable lag can be appropriately used as 

geological thermometers The inversion os quartz ^ quartz 

4 _ 

IS a striking example as it is accompamed by a significant volume 
change whereby it 1$ possible to recognme whether quartz at ordi 
nary temperatures has srystallizec|^as a or Pqmrfk The ititena 

# 



BrN\R\ S\ STEMS] 


PETROLOGY 


679 


Lomplitated tv^mn ng ind fracturing It can thus be sho^n 
ha hi quar z ot gr nites has con oiidated a quartz and 
herttore at 1 te^ perature above ^ ^ The quartz of man\ 
pegmi 1 t nd igntous quartz vein on he other hand has consoli 
Cl ted asaqu r z and hereiore beloiA (Note ome writer^ 

use a andi^n be imer e sen es ) The inversion p eudo wollas 

VvO^kb^om e provide 


another ca e from which 


^oni e 

I* IS copcladed that vvoilastomte occurrm^^ m rocks has cry tallized 
btio V I 190 

borne mineral mel with dissociation or mcongruently The 
most ir portart exinples are clinoenstatite dissociating at i 
IF 0 lor terite and sili a and orthoclase with a dissociation tern 
fier iturc of 10 vieiding ieucite and silica The incon ruent 
melt n of these two minerals has important petrogenetic imph 
cation which will be noticed hereafter 

Binary Systems — ^The manner of crystallization of bmarv 
sv stems is dependent on the muiual relations of the constituents 
Ir the simple case of two independent components each lowering 
the point of the other and not forming solid solutions 

the completion of cry stallization takes place at a definite tempera 
ture (the eutectic point j at which both solids separate simuita 
neou ly from a solution of fixed composition (the eutectic mix 
tore; Many examples of eutectic crystallization are known 
among ilicates It frequently gives rise to a graphic texture m 
which there is an intimate mtergrowth of the two phases The 
mtergrowths of quartz and orthoclase m graphic pegmatites and 
micro pegmatite are behev ed to be eutectic aggregates This is 
revelled not onlv in their simultaneous crystallization but also 
m their constant relative proportions (quartz 6% orthoclase 
/4^) "Not ail graphic textures can however be regarded as evi 
dence of eutectic crystallization nor do ail eutectic mixtures form 
graphic irtergrowths 

The conception of eutectics has played an important part m 
petrogenetic theory and — as already noted — ^Vogt has attempted 
to recognize m eutectics the basis of a genetic classification of 
rocks The eutectic relation is however only one of a number 
of possible relations existing between two or more components 
of a system Where two components exhibit perfect isomorphous 
relations eutectic crystallization is eliminated and the two sub 
stances crystallize as a single phase — an homo eneous solid solu 
tion Of rock forming minerals exhibiting this relation the pla 
gioclase felspars are the most important The equilibrium rela 
tions in such a system mav be illustrated diagrammaticaily as in 
fig I The horizontal line represents the composition the vertical 
the temperature The pure components are albite and anorthite 

Anorthite (An ) melts at i 550 



C The melting point of albite 
(Ab ) IS fixed close to 1 100 
its melts are highly viscous and 
crystaihze only with great reluc 
tance The upper curve of the 
diagram is the freezing point 
curve of mtermediate mixtures of 
the two components It is known 
as the hquidtis The lower curve 
IS the melting point curve or 
solidus Above the liquidus all 
mixtures are liquid below the 
solidus all are crystalhzed Mix 
tures of albite and anorthite do 
not melt at definite temperatures 
but have a melting or crystalliza 
the lower limit fixed by the sohdus the upper by 


tion interval 
the liquidus 

Let us consider the phenomena attending crystallization of a 
mixture of given composition A hqmd of composition AbxAni 
as the temperature falls begins to crystallize at A The crystals 
in equilibrium with this hqmd have the composition B (AbjAm) 
the liquid being always richer in albite than the crystals with 
which It IS m equilibrium As the temperature slowly falls the 
crystais contmie to form at the same time changing in composi 


tion along the solidus curve by continuous reaction with the 
liquid Throughout the course of ciy stallization this process of 
reaction proceeds until final!) the crystals have the composition 
D that of the original hqmd the last drop of liquid having the 
composition C If however equilibrium between the solid and 
liquid phases is not continuously ained the course of crystal 
Iization is extended \t a moderately rapid rate of cooling the 
first formed crystals of compo ition B are not adjusted to the 
liquid and there results a deposition of new layers upon the first 
lormed crvs^als each of compo ition corresponding to the tern 
perature at which thev are formed When crystallization ceases 
as the bulk composition of the ervstais is that of the on mal 
liquid and the cores of he crystal are nchcr in anorihi e the 
outer lavers must be ennthed in albite The composition of the 
outer layer is represented by a pomt beyond D and that of the 
final liquid bv a point bevond C The process hr t described is 
exemphfied m the zonary banding or zoning of the common 
plagioclase felspars in igneous rocks Either very slow cooling 
or very rapid cooling gives crystals free from zoning at inter 
mediate rates of coolin'^ crystallization is accompanied by zoning 
and at some definite rate of cooling it might be expected that a 
maximum zoning would result m which case the final drop of 
hquid would have the composition of pure albite 

The theoretical investigations of Roozeboom have shown that 
five types of crystallization of isomorphous substances may occur 
m three the mutual solubility of the two components is unlimited 
m two it IS limited so that only mixed crystals of certain types 
may occur Some of these have been identified m rock formm 
minerals others are suspected thou h not yet proven 

Ternary Systems — Crystallization is more complicated m 
ternary systems than in binary Roozeboom and Schrememakers 
worked out the theory of these systems To represent their be 
haviour resort must now be made to a sohd figure All possible 
mixtures of three components can be represented by points withm 
an equilateral triangle the apices of which represent the three 
components Binary mixtures appear as points on the sides of the 
tnangle If hnes be drawn through any point within, the tnangle 
and parallel to its sides they will cut the sides at distances which 
represent the relative proportions of the components represented 
by the pomt To represent temperature vertical ordinates are 
erected upon the equilateral tnangle The sohd figure thus obtained 
IS a tnangular prism bounded above by freezing pomt surfaces 
meeting m boundary hnes These can be convemently represented 
m plane projection In the simplest ternary systems each pair of 
the components form a binary eutectic and the three together a 
ternary eutectic which represents the composition m the system 
possessing the lowest fusibihty 

The crystallization course of such a simple system may be illus 
trated m the diagram (fig ) A B and C represent the three pure 
components AB BC and AC represent binary mixtures and 
E Eb and E the respective binary eutectics The ternary 
eutectic IS represented by the pomt E withm the figure A liquid 
of composition a when cooled to the freezing point surface sepa 
rates crystals of the composition A the 
composition of the liquid moving away 
from A towards b Alb the hqmd becomes 
saturated for the component C which will 
begin to crystaihze both A and C crystal 
hzmg while the composition of the hqmd 
changes along the boundary ciftrve bE h 
Fmaly B also begins to crystallize and the 
ternary eutectic point is reached at which 
the three components crystaihze simui 
taneously m definite proportions (at E *, ) until the whole is com 
pletely solidified This simple ternary system though realized 
among metalhc alloys— for example m the system lead tm 
bismuth where the ternary eutectic melts at 96 — ^has not been 
yet discovered among rock forming sihcates There the relations 
are much more complex 

Occurrence of inversion points m one or more of the compo 
nents the formation of binary or ternary compounds with con 
gruent and mcongment melting points the formation of isomor 
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Ot 

nd I licro 

cai ortoi itnrs 
\min ^ bt t« iLjr> s lica \ 
tem ^nat have been smdit ^ 
llirte ir particular are ot rta 
imporf Bce m the interpretation 
of tht cr} illizitinn hi tor> ot 
rod IT ignas The’v include tho i 
m\tur s irum \ hich the pha e 
pkgioch e pyroxene oiii/ine 
spmel ind ilici ha\e separated iripor ant s\ tm i that of 
drop ide— ilbi e--anortliite The equilibrium di ^lam i shoi\n ir 
iig ^ The cr\bta^imng peases are diopbidt and piigiorla e Tht e 
mntures tre htrefore comparable with imple bisaitic or gab 
hro c magmas on the one hand and simple diontic (augite dionte) 
magmas on the other according o the nature of the phgiom e 
\s be tore consid r tht cr> tailization of a liquid whose compo 
SI ion IS represented h\ the point 1 diopside plagio 

ciasc — •\bi4iii) Cr> talii anon begin with a separatun of 

diopside (supposed to be a simple iiineral and not in i omor 
phous mixture as it would usuali} be in rocks ) at about i 
\t I o5 the excess uf diop ide (Gj ha sepiratd out and 
felspar begins to crystallize It has aoout 8o anorthite (Hi 
rhertafter diopside and fd par bo h erv talh/e but as the 
temperature travels along the Ime EGD irom G to M <he tempo 
sition ot the felspar changes from H to 2 (if we suppose that ail 
the early felspar which is unduly nth in anorthite is sta^e by 
stage resorbed) The resulting rock has the miner ax compo ition 
above slated but if rcsorp ion of felspar is incomplete the 1 ist 
formed felspar is richer in aibi e and has a composition T The 
felspar crystals in that case are zonal with basic centres It at 
any time crystallization is suddenly brought to an end a glassy 
ground mass will be formed which is richer m soda and sikca 
than the onginal magma and contains zoned felspar crystals This 
IS exceedingly like what take s place in min> basaltic ia\ as Again 
if the ongmal mixture had been richer m fe! par so that tne 
composition point lay below the line DE felspar would have crys 
tallized out first This seems to be m keeping with the structure 
of many dolerites which contain felspar partly enclosed in 
augite crystals of later formation (ophitic structure) while others 
show that the augite appears in porphyntic crystals and began 
crystallizing before felspar 
The separation of liquid from crystals can be accomplished 
not only by zoning but also by the sinking of crystals from the 
upper layers of the liquid The resulting liquid is ennehed m 
albite and under favourable circumstances the final liquid may 
a|:^roach the albite diopside eutectic of composition 97^ Ab 
3% diopside The analogy with the differentiation course of gib 
broic magma is clear A mixture rich in diop ide and anorthite 
rich plagioclase corresponding to an anortiute rich gabbro or 
eucrite may pass to an as emblage rich xn more aad pkgioclase 
with subordinate diopside corresponding to an augite-diorite 
We shall s.eo by a study of another system, how this differentiation 
from a basic magma may be extended to the gramtic (diopside 
gramte) stage 

The continuous reaction relation between crystals and liquid m 
the systems just studied is of fundamental importance in the crys 
toilwtion history of mannas This reaction xs common to all solid 
series and such scffid solutions are calW emtmmm 
mm$ V#«y effects k^wmm am p3;udjp<»d by 
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i in pbtiiomenoii reieakd m synthetic 
I. r \ ti m cd pha s reacts at a certain 
r j hi lK|did and a new phase is pre 
^ i I ontinuous kind Tins reaction 

e I ^oiiviPc) ilica Here there 
I t e ciinoen atite ("\IgS1O3) and 

1 1 m pyroxene clinoenstaate has 

ra n oc ales at i 5a/ 
i ^ md h of composition between 

) -1 1 to cr\ taiiize is forstente 

> i r t u^ il the t uiperature of i :):?/ is 
t j II t r t 111 n tilt liquid to form clmoen 
r i c D isbtd he resulting crystalhne 
\ of u "vi nd p\ro\tne If howeier the 
f r i ri IS i ihibi ed either by the sinking of 
X \ h I eiit o ure m tht reaction product the 
h r tiu c t idtd and the third phase silica 
i ^ m c mposed 01 re idual ohvme pyrox 


t t ’^0 11 

4 ci 4 rt r I 01 hibUptFi > ettect a senes of compounds 

m a cr d 5 n t liit t ar anged in their order of succes 

ion cm i 1 d scent mo IS reac ton scries The combined 
net o di cn iruou and co tinuou reaction aie revealed in 
he rt d itrrm > tim diop ide forstente sihca Here ch 
noens 1 itt lorn a c< mpl e stnts oi olid solution (monoclmic 
pyroxene's) \ 1 h i lop idt hc.> foim a continuous reaction senes 
iht ryst ils m equilibrium wi h the liquid being relatively enriched 
IP the r acneisi n tnd nfirbtr (AlgSiOa) The effect of hindering 
the taction c la ion is no ^ twotold the residual hquid (or 
upper k\ir of tht liquid it sinking of crystals obtains) is en 
IK 1 d in ilica and ht mopsidit pyroxene owing to the offset in 
tempo it ion The low t point ot formation of liquid in the 
system I there 1 ro ternary eutectic) is the binary eutectic 
diopsidt Silica 

Evidence ot these reittion protesses in natural magmas is by 
no means wanting Ir is seen m zonary banding of plagioclase 
iclspars and pyroxeme solid solutions One of the most charac 
teustic features of olivmt bearing basic rocks is the occurrence 
of olivine crystals with rounded outlines — indicative of resorp 
non~»'or with mantles of pyroxene formed at their expense In 
the synthetic melts the unidirectional reaction relation existmg 
among the mineral pha es results in a differentiated liquid or 
chun ot liquids enriched m silica from early separation of oil 
vine in albite from early formation of magnesian rich pyroxene 
Similar reactions prot ceding m basic (gabbroic or basaltic) magma 
serve to explain in large measure the differentiation chain of the 
calc alkaline rocks gabbro diorite granodiorite though here the 
presence of other oxides ^ — K 0 H 0 — and other volatile con 
stituents IS responsible for more complex reactions and new min 
eral phases not yet included m synthetic investigation 

Yolatxie Constittients— The volatile constituents of magmas 
have a profound mfiuence on the properties of the silicate solu 
tion Their concentration is greatly affected by changes of pres 
sure and temperature and equilibria in the melt are therefore of 
a very mobile kmd They reduce the viscosity of the melt lower 
the temperature of crystallization and are responsible for the 
precipitation of new mineral phases foreign to dry melts By 
fractional crystallization these constituents are concentrated in the 
residual liquid and become responsible for many of the after 
effects seen in pneumatolysis metasomatism and ore deposition 
The formation of amphiboles micas and many other minerals is 
to be attributed to their presence 

It has been shown that the phenomena associated with the re 
action relation in dry melts appear among the mineral phases of 
magmatic melts and can be interpreted in like manner In the 
light of laboratory experiment available petrographical data per 
mit the conclusion that the pyroxenes hornblendes and biobtes 
form a discontinuous reaction senes pyroxene reactmg with 
liquid to form hornblende hornblende to form biotite &ch of 
these groups m itself as solid solutions is a continuous reaction 
senes It m in reactions of tins kmd that the ordered diffetentiatian 

seqipice gabl^rordionte-quwtz dionte biotite^Si»ite^ chafer 
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I tic ol tiie calc alkaline rocks now finds explanation the con 
tmuai onset in to^po ition ot re idual iiquia i i-^hich ^ er 
iicuTjhtts being actompii hed hj arpiopn e removal oi ci\ 
ta! ei ner b\ gn\ita i\e st tin or aueezm out o ti t in^ 
01 m tr itial liquid b\ earth r oxtnien aur ng cr s c*ii zd on 
\o^atiie coi titutnis are bd e td to p! \ ^ pron inert part ii 
i e e olu ion o! rock oi le a kil ( \ lan ic suite Tht\ are 
rtspon ible or the de liica ion of he aikah luminum poU 
siii ates Both carbon dioxide and \ a er appear to bt the pn lu 
pal agents in this prote Thus reactions o the tvpe — 

K \lSi Os K \IbiO “T biO 

^a\l'^is08P=±^a\i lO “*-2SiO 
m FejSiO P±(XioFe ^lO -SiO 

ma> represent equilibrium relations m a residual liquid rich in 
\\ater (such as the granite stage ot differentiation; If the pre 
cipitation of alkali felspar biotite and quartz is followed b> then 
wnhdrawal the concentration of ncphelme moltcuies will lead 
fin ilix to the separa ion of this constituent \s emblages of nephe 
line s>enjtes uitites and ijolites max be difterc ntiated m thi way 
The capacity of CO for desiiicatmg pol\ silicates is attes ed 
b\ laboratory experiment and it is not improbable that carbon 
a es by a process ot absorption of limestone m a liquid already 
alLalme ha\e been etiec i\e in the generation of some alkaline 
rocks especially those containing such minerals as calcite can 
enmte melamte and mehlite 

More obscurity surrounds the origin of the potassic or leucitic 
rocks Their spatial arrangement m relation to the Pacific and 
Atlantic suites no less than their chemical characters reflects their 
intermediate position The> are characteristic of the region l>ing 
between tht o ogenic zones and the foreland or regions of sub 
sidence The position of the potassic Roman proxmee in rela 
lion to the Alpine orogemc zone on the one hand and the alka me 
fMlantic) basin of the west hlediterranean lilu trates this rela 
tion very clearly The formation of leucite by dissociation of 
orthoclase (mcongruent melting) is an important reaction m the 
genesis of some potassic rocks Isonnaiiy m the presence of 
abundant water under coxer the desiiication of the polysilicate 
would appear to proceed a stage further m the fonnation of the 
orthosilicate (kAiSi04) which is precipitated in biotite — usually 
at the gramtic stage — and the generation of leucite would m some 
cases appear to be connected with a loss of water from a biotite 
rich liquid (eg of the composition of mmettej by its intrusion 
or extrusion near or at the surface Leucite bearing rocks are 
rare as plutomc rocks (the leucite being usually replaced by ortho 
ciase and nepheime) The generation of the potassic senes may 
indeed be dependent on a prior differentiation of a magma to a 
stage in which biotite is accumulated as revealed eg in mica 
rich lamprophyres 

Desiiication of potash felspar appears then as a characteristic 
reaction m rocks of the Mediterranean suite Their relation to the 
Pacific suite is provided m the equilibria existing between potash 
felspar biotite leucite and olmne to the Atlantic suite m the 
equilibria between aikah felspars felspathoids and quartz in the 
potassic series desiiication of the albite molecule playing a sub 
ordinate role 

The genetic relations between the three suites are amply 
attested and enforce the conclusion that no sharp line of division 
between them is to be recognized Their source is a common stock 
magma Nevertheless we appear to see m the relative chstribu 
tion of the three senes upon the face of the globe the influence 
of tectonic processes as an external factor exerting a profound 
influence on the trend of differentiation 

BiaLiooaxrHY— Most text books of geology treat of petrology m 
more or to detail (see Gxoxooy § Bibciookapsy) 

Elementary books on petrology indude^—A Hai?ker Petrology for 
Sindenls 6th cd (1923) ^ P Rmne (xesi&nskunae oth ed (1923) 

J de Lapparent Lemons de Petrographm (1923) L v Pirsson Rocks 
md MmefSs and ed by A Knopf (1926) Gr W TyrreB; The 
Pftmfphs of Petrology (1926) W H Hatch The Peiroiogy of the 
fgmo^s Rocks Sth ed (xm^) S J Shand MmptweRcfim (19^7) 
More advanced works include —A Harker fm medturS fR^oty 
of Igmous Rocks (1909) J F Iddmgs fgmoUs RockSj i vok 
(7909-^13) and Problem pf Wukom^ (1^14) H 

Mtkroshopmcke Phfs%ogrufhn ^ pi vol « (X907) and JStowiI# 


der Ge t nslehre 4th ed hy A Osann (19 3) h \ Der 

I ilk i nu vol (I 14- ) R \ Da!} Igneous Rocks and their 
On m fi J14) F \\ C arki Tne Da a of Geochemt tiv Bull b S? G 
\o o tij 4 F \i ii Ge teins tmd Umefal ptovm n 

^ iq ) 

For methods of m\e t gation *— E WemsthenI Fetrograpkw 

Me h d tr«*n R \\ C%rk (i 12) \ Johann en Man mi of 

Pt ro 1 c Me h ds i ^ \ Hclmes Petto rapme Methods and 

C I 11 fs { 2) HRo nbu h Mtkroskop sclte Pkyswgraphte 

sin cd b\ E b u fin ii j i~2 ) 

For rock m ncra — J P Jddm s Rock Min rals nd ed (1911) 

H Ro enou rn Mikroskopiscne Ph\sto rapk t i>th ed b> O Mucp”® 
(J9 5“2 ) E S Larsen The Microscopic Detenmnaiion of the 
nor op que Mi lei Is Bull L^G Siirxex \o 6 9 (19 i) A H 
md \ \ Wincheli Elen efts of Optiial Mm rilogy Ft II 2nd cd 
b} \ \ Wmchdl (29 } 

On the cla iheation ol igneous rocks see e pccially L Milch Pie 
Sysienu t ^ der Eruptr eft gesicim 1 II Fortsch z te aer M ztralo le 
\ol (i ji3-i4) on thur geographical di tnbution see M Stark 
Petroqraph the Proa n en ForHckrtte d r Mm rilo te \ol 4 (1914) 

P "Nig Ii Der Ta \annarsandstem und die Erupt e^esUtn der ]ung 
med terranen Re tengebirge Schj^ez Mm Pttr Mitt \ol 2 iiq2 ) 

C R Barn Chemismus und proim tale I erhaltmsse der jum^crupUaen 
G stene des pa tfischen O eans und seiner hmrandung Ibid \ol 6 

(19 6) 

A glos ary of rock names is contained m 4 Holmes The Romen 
clalure of Petrology (2920) See also K. H Scheumann iusland eke 
Sysiematk Rlassipkation und Aomenklatur der Magmengesteine 1 
m Tortschn te d r Mmeralogze \ol 10 (19 :^) 

The classical works on rock s>nthe is include F Fouque — R Miche! 
Le\> Synth se des Mmeraux et des Roches (18S ) J H L Vogt 
Sdikaischme las m en I (1903) II (1904) The pi incipal authorities 
on the anah is and chemical composition of rocks aie H S Washing 
ton Maiiial of tie Chemical Analysis of Rocks 3rd ed (1919) 

W F Hillebrand Analysis of Silicate and Carbonate Rocks Bull 
LSG Surve> No 700 (1919) H S Washington Chemical Analyses 
of Igneous Rocks Prof Paper U S G Survey No 99 (1917) See 
also Cross Idding Pirsson and Washington Quantitative Classtfica 
tion of Igneous Rocks (1902) for a chemical classification of igneous 
rocks 

Books de\oted to ph>sico chemical petrology include above all 
H Boeke Gruf dlagen der physzkahsch chemischen Petrographic and 
cd by W Eitel (19 3) See also F Niorgii D e LeichtfiuchHgen 
Bcstandteile tm Magma (19 o) O H Erdmannsdorffer Grundlagen 
der Petrographic (1924) W Eitel Ph\s kalisch chemzsche Mineralogte 
und Petrologic (1925) R H Ra tail Physic o chemical Geology 
{1927) For experimental w 01k on silicate mixtures see especially the 
papers published by the workers of the Geophysical Laboratory 
Carnegie Institution Washington pnncipaliy in American Journal of 
Science Journal of Geology (1905 etc ) 

Much information on rods is contained m the memoirs of the 
various geological surveys and m Quart Journ Geol Soc of London 
Mineralogical Maga me Geological Maga tm Amencm Journal of 
Science Journal of Geology American Mineralogist Neues Jahrbuck 
fur Mineralogie (Stuttgart) Xschermak s Mmeralogiscke MtUhedungen 
(Vienna) FortschnUe der Mineralogie (Berlin) etc (C E T ) 

PETRONIUS (Petronhjs Arbiter) Roman satirist under 
whose name we have some considerable fragments of a remarkable 
satire or satirical romance (Peifomt Arbttn SaUrae) We find 
vanous references to the author in later writers e g Macrob 
Somn Setp i 2 S plots full of the fictitious adventures of lovers 
with which Arbiter occupied himself a great deal Lydus Do 
Ma^strattbm 41 Turnus and Juvenal and Petronius who by 
merely pursuing abuse injured the law of satire Sidonius Apole 
Carm xxiii 155 etc but none of these throw any clear light 
upon the date or personality of the writer Modem scholarship 
mclmes to identify him with Gains (so apparently Tac Ann 
XVI 17 and rS, though m both passages the reading is disputed 
Titus is given as his praenomen m Phn NH xsxvn 20 and 
Plutarch Mor 60 E) Petronius the one time favourite? of Nero 
of whose character a remarkable picture is presented by Tacitus 
Ann XVI iS Regarding Gams Petronius a few words must be 
said by way of retrospect His days were passed m sleep hn 
nights in social engagements and the pleasures of life The fame 
which other men attain by dihg^ce he won by indolence and 
he was not considered a debauchee and a profligate like others 
who cwhau&t their substance^ but a man of refined luxury HGI^ 
sayings and his acts m pfoimrtmn as they were free and ostm 
tatious of recklessness were so much the more gladly taken as 
a type of an^hcaty Yet m pro consul <xf Bithyma and jphwently 
consul he #iowed a vigorous and capable ifiati 

affmrs Then disdihiiig Upm vice or apn^ vice te was 
admitted by Nero anmuf tte select few of ins lxiends~tte' artute 
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ut 5 r 1 ^ c H r 

t\r I r \ i ^ 1 I 

toh»- H € J K 1 i \ 

i,>L 1 I ^ I ^ rt \ 1 L J" 

er f tr ) s L — l l*i \ r r 
Out r 1 — “ t,i s r T ^ rt u. 

MTU The ^ £ c 1 ^ 

r d 1 t 3 le u jr rt i t s 

irre td Hi cj fa t t l i i 
lit d d re 3 \ \ ^ Me 5 ti3 3 ^ N h ^ c\t r 

Min ^0Jlj i rd ill eptnee ^ > rt ^ 

poke to h n d rot e ou it >r a b i r* b 

M liirr I 'T 0 hi d r an is en t o r c n — » 
not dim hin atoj the mi’^ori n \ ot ht oui ind h do n s 
of the ihiloopher — hu i ht poetr\ and ntoiou*? mt l Tu 
one of ks Id\es he gi^e larec t o others stripes He < i 1 
too and indalged m s\tp that o hi tompal or\ dca 1 mi ^ 
rtsenhle a natural ore \o did he like r o t n en m their i st 
mome ts flatter m hi imP either \ero or Ti^ellnu < r am o her 
pr^erful per on but he wrote out a fu iccoam — ^w th the r mes 
of his associa es mile and femak* — of the eirptror s c\eess and 
of e\er} no\ei debauchery This he tiled and cut to Nero 
and then bioLe his signet ring m order tint it migh*- not be u td 
presently to imptnl others This last act is paraiitled b> Flin 
txmii o who tells how the dying Petromus broke a precious 
bowl to pre\ent it fall ng mto the hands ot Nero 
’l^hile the identit} of this Petromus with the author of the 
Satirae is perhaps incapable of dehmte proof (i ) the cognomen 
\rbit r — which is not a cognomen m the proper sen e but on v a 
mcknanae — strongly recalls the expression — arbiter eiegantiai — 
applied to C Petromus by Tacitu ( ) it is clear tha^ the 
Petromus of Tacitus had the social experience the temperament 
and the ability to compose just such a satire (3) the mternal 
evidence \ague as it is seems to suit the age of Nero better than 
any other On the other hand to ima me that the work represents 
the actual document which Tacitus describes Petromus as send 
mg under seal to Nero is of course absurd 
The sur\mng portions of the work are fragments irom the 
rsth and i6th books The speaker is one Encolpius who narrates 
the adventures of himself and his companions among the towns 
of southern Italy The longest and in ma.n> respects the most 
important episode is that which is generally known as the cena 
Tnmaldmms or Dinner of Trmalcho The scene of the dinner 
IS most probably Cumae (cf § 5^ tn praedw Cumano quod est 
Tnmakhioms) The giver of the feast Tnmalchio is a fab 
ulously wealthy freedman (§37 Tnmakhio s estates range as 
far as a kite can iy and as for his slaves I don t believe a 
tenth of them know their own master ) and his wife Fortunata 
IS a strong minded lady of the humblest origin The sketch is a 
humorous presentation of the vulganty and ostentation of the 
wealthy provincial Next in importance is the episode of the 
Matron of Ephesus m which for the first time so far as we know 
that legend is introduced into the hterature of the West 
In form and to some extent at least m manner Petromus 
contmues the tradition of the Saturae Memppeas of Varro Thus 
passages in verse are freely interspersed in the midst of the prose 
the longest (29^ hexameters] on the Civil Wars being probably 
Intended as a parody of Lucan s PlmrsaJm another (65 iambic 
trimeters'^ descnbmg the taking of Troy then and until the day 
of Tryphiodorus a favourite theme of the minor poet From 
the standpoint of literary history the work may be regarded as the 
forerunner of the novel of adventure— such as fiounshed m Eng 
land m the 18th century — the type that is which Anstotle would 
have called epeisodic in which the episodes succeed one another 
without probable or necessary sequence (Arist Poet c ix) and 
tlie interest depends not on the evolution of a skilfully con 
structed plot but on the convincing presentation of individual 
episodes 

The mam purpose of the cem is the delineation of the nch and 
vulgar upstart the mmem rtche repente dms P^'howrm The 
type was of course well known both in real life and on the stage 
Cm Pk 4 11 fis emltaMt ^andto persona de fmmo modo igens 


\ i nl ^he id.toiihonouoeaunche 

3 i fj h ^Rhet 11 16 airatUvom 

9 j t ux i o\ Pt ronius Tac Ann 

f , j ^ ^ 01 \ eai h m enterta nm was a 

} i £ ah 4 k. The daii> dinners of 

a nm i lu nche not only were 
« t Li tt \ilh precious stones choirs 

^ 1 j i L s in erljdts but also he roused 

I } j ^ e dlion 0! all sorts of meats 

1 ^ i i id The extreme t>pe of the 

i u \ T w \ \ tilth} f ednan the newl> 

^ hi! o \ri t|_h I009 vtoirXovros 

if ) 1 niv ti her how to aress properly 

c > 1 ijt (Lu an H Conscr 0) who 

cm t ^ i 1 apes hur subtleties by propounding 

Cl white and ¥ ck beans alike make pale 
t 0 xU ^ne^ba reminder ot his antecedents 

W' di wh e ird m k r ps alike make purple weals? 

ill 04 ^ f m II I whose vulgarity reveals itself m 

an uvtr ir\ e \ 0 pti t hs goes s Plut Quaest Conv vii 3 

To IV w 1 ta and s^te nea s the guest likes best or to 
qut tioi 0 difttriT wims and ptrtumes is very vulgar 

a ma K ht w ^ nr the ct Pttron 45 If >ou don t like 
' ht vvint I i ha t t Trniiithio is a most felicitous pres 
tnt tiun 01 h ve 1 m pirvtnu m his parade of his wealth — 
so fr nkiv \ua,ar 1 to I c come almost an en^^aging simplicity 
M 4^^ 1 do h vt ti buv everv thing is grown on my 

suDurb n ts k wn th I haven t seen >et Im told it joins my 
lai ds in Tern in and Tartntum 'What I wish now is to annex 
Sitil> 0 m> 1 tie t ofts so that if I want to go to Africa I 

max be ihk to mike tht whole journey on my own estates ) 

his cheap sen natntaht> 0:) Eheu nos miser os quam totus 
horn mt ml es cf ^ ) his pretence to learning (§ 48 Ive 

two iibrarits 0 it Greek he other Latin ) which is only pre 
tence (§ i Gams lompeiu Tnmalchio Maecenatius lies here 
Pious brave taithful stirtmg from a humble beginning 
he left d quirter of a million and never listened to a philosopher ) 
For the student of social manners as for the student of 
colloquial iinguigt and colloquial idiom the extant remains are 
of mcstimabk value and if only on that ground the loss of the 
rest of the Saftrae is one which m spite of the indecency which 
mars the work everv scholar must most deeply re ret 
BiBLiorRApHX — Ediw Pnneepi \enice (1499) The bulk of the 
Cena Tnmakkwnts was unknown until Martmus Statihus (Petrus 
Petitus) discovered at Trau m Dalmatia a m {codex Tragunensis) 
containing it (pub Padua and Pans 1664) Editions Burmann 
(Amsterdm 1 43) Bucheler (Berlin 4th ed 1904) Cena only 
Fnedlandcr (Leipzig nd ed 1906) Lowe (with Eng trans 
Cambridge 1904) Levicon to Petromus Segebade and Lommatsch 
(Leipzig 1898) Studies m Petromus Collignon Mude sur Petrone 
(189 ) E Thomas Lenvers de la soaeti rommne dapres Pitrone 
(1892) (A W Ma) 

PETROPAVLOVSK, (i ) a town in the Akmolmsk district 
of the Lazakstan ASSR in^s N and 69 E on the left bank 
of the Ishim river where the Trans Siberian railway crosses it 
Pop (19 6) 44 2/ The town is a centre for caravan trade from 
the Kirghiz steppe m corn cattle furs tea wool and cotton and 
has an Asiatic appearance 

(2) A port on the eastern shores of Avacha bay in Kamchatka 
m the Far Eastern area of the Russian SFSRinss 16 N 
X59 E Pop (196)1670 The inhabitants are mainly Russians 
Japanese Chinese Koreans and natives and the town which has 
been growing rapidly recently is a centre for the fur trade There 
are summer sailings to Vladivostok and Japan but the harbour is 
frozen from November to May There is a wireless station Imk 
mg with Vladivostok and with the fish canneries m the north of 
Kamchatka The Russian Pacific fleet was stationed here for a time 
and defeated a combined attack by the French and English dur 
mg the Crimean War It was transferred m 1854 to Nikolayevsk 
on Amur and ultimately to Vladivostok. 

PETROPOLIS, a city of the State of Rio de Janeiro Brazil 
m an elevated valley of the Serra de Estrella 2 634 ft above sea 
level and 27 m H of the city of Rio de Janeiri^ with wfeich it 
is connected by a combmed raiiwcy and steamship hue and also 
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b> a lon^^cr rail^a> ime Pop (ig 0 including the municipal 
di net) 6 4 Pctropolis is er\ed b> the Principe do Grao 

lura r ilma\ now a part oi the Leopoldma cm -^vhich con 
reels with Rio de Janeiro and "Nic hero> on the coas Mth 
he tation of Entre Rio on the Cen ral of Brazil rail-wa^ It 
ia\ouriD¥ alutude gi\es the cit> a cool invigorating climate 
The riiniad is abundan and especially so m ummer (Dec to 
M rih'l when the humidity 1 extreme \egetation is iuxanant 
I wa+er power and cool climate are making 1 an important 
manuiactunng town 

Petropolis was founded in 184^ by Julius Frederick Koeler 
under the auspi es ot the emperor oi Brazil Dorn Pedro II 
on lands purchased m iS The \Iaua raiiwa> was opened to the 
toot of the wm in 1854 and the macadamized road (now a good 
motor road) up the serra to the town in 18^6 The mountain sec 
tion of the railwaj on the Riggeiibach system was completed m 
I $80 Petropolis has since become the summer residence of the 
diplomatic corps and Government officials 

PETROVARADIN, a towm and fortress of Croatia Sla 
vonia lugoslavia situated on a promontory formed b> a loop of 
the Danube Pop (19 i) 5 loi It is connected with Isovi Sad 
on the opposite bank bv a railway bridge and a steam ferry The 
fortihcations consist of the upper fortress on a lofty serpentine 
rock rising abruptly from the plain on three sides and of the 
lower fortress rising from the river on the northern base of the 
rock the two together accommodating a garrison of 10 000 men 
The fortress is behev ed to represent the Roman Acumincum and 
receded its present name from Peter the Hermit who in 1096 
marshalled the levies of the first crusade here It was captured by 
the Turks m 1526 and was retained by them for a period of 
160 yeaib 

PETROVSK, the name of several Russian towns the most 
important being Petrocsk in the province of Saratov on the 
Medvyeditsa a tributary of the Donmsz N 45 19E 
and on a branch railway linking with the Volga iver Pop (1926) 
19 08 It has oil pressing and four mills and manufactures 
a<yncultural machinery 

PETROZAVODSK, the chief town in the Karehan A S S R 
of the Russian S F S R in 61 41 N 34 20 E on the west 
shore of Lake Onega and on the Lemngrad Murmansk railway 
Pop (19 6) 26044 

PETRUS AUREOLUS (Oriol) scholastic philosopher and 
monk of the Franciscan order lived in the latter half of the 13th 
century and died m Pans in 1^2 1 just after his appointment as 
archbishop of Aix He was ore of the first to attack the realist 
doctrines of Duns Scotus and is interesting mainly as the pre 
cursor of William of Occam in his revival of Nommahsm He was 
known as Doctor Facundus and Doctor Abundans 
PETTENKOPER, MAX JOSEPH VON (1818-1901) 
Bavanan chemist and hygienist was born at Lichtenheim near 
Neuburg He studied pharmacy and medicine at Mumch and 
after working under Liebig at Giessen was appointed chemist to 
the Munich mint m 1845 Two years later he was chosen extraor 
dmary professor of chemistry in the medical faculty in 185^ he 
received the ordinary professorship and in 1865 he became also 
professor of hygiene In 1894 he retired from active work and 
on Feb 10 1901 he committed suicide The reaction known by 
his name for the detection of bile acids was published m 1844 
In his widely used method for the quantitative determination of 
carbon dioxide the gaseous mixture is shaken up with baryta or 
lime water of known strength and the change m alkalinity ascer 
tamed by means of oxalic acid His name as most famihar in 
connection with his work in practical hygiene and nutntion 

Pettenkofer gave vigorous expression to his views on hygiene and 
disease in numerous books and papers he was an editor of the 
ZeUscknft fur Btologm from 1863-^2 and of the Archh fur Mygtene 
from 1883-94 

PETTIE, JOHN (XS39-1893) Scottish painter was bom m 
Edinburgh on the 17th of March 1839 At sixteen he entered the 
Trustees Academy in Edinburgh working unaer Robert Scott 
Lauder His first exhibits at the Royal Scottish Academy were 

A Scene from the Fortunes of ^Nigel — oije of the many subjects 


for which he bou ht msoira ion in the novels of Sir V alter Scott — 
and two portrai s in 8:^8 To the Ro^al Academv m ib6o he sent 
The \rmourers and m 1S62 he settled m London where he 
joined Orchardson In 1S66 he was elec ed AR A. and in 18/4 
R A Pe tie died at Hastings on Feb i 1S9 
John Petite R I (1908) b\ his nephew Martin Hardie gives the 
tor> of his life a catalogue oi his picture and fiit> reproductions 

PETTY SIR WILLIAM (16 - ) English statistician 
and political econonist born on May 6 x6 3 the son of a 
cio^’hier at Romse> m Hamp hire received his early education 
at the grammar school there He studied for some time at Caen 
and on his return to England seem to have entered the Rova! 
\Bxy He went abroad again m 164^ and remained for three 
years in France and the Netherlands pursuing his studies In 
164^ Petty obtained a patent for the invention of double writing 
te a cop>ing machine In pohtics he espoused the side of the 
parhament In 1640 he was made deputv professor of anatomy at 
Oxford and on obtaining the degree of doctor of ph>sic 1649 was 
made a fellow of Brasenose college In 1654 observing that the 
admeasurement and divibion of the lands forfeited in 1641 had 
been most inefficiently and absurdly managed he contracted 
to execute a fresh survey which he completed in 13 months On 
purchasmg a large estate m countv Kerry he set up ironworks 
m that neighbourhood opened lead mines and marble quarries 
established a pilchard fishery and commenced a trade in timber 
Besides the office of commissioner of distnbution of the lands he 
had surveyed he held that of secretary to the lord lieutenant 
Henry Cromwell and was also during two years clerk of the 
council In January i6;>S he was elected to Richard Cromwells 
parliament as member for Vest Looe m Cornwaii After the 
Restoration he returned to England and was favourably received 
and knighted by Charles II who was much pleased with his 
ingenious discourses He obtained from the Ling a new patent 
constituting him surveyor general of Ireland In 166^ he in 
vented a double bottomed ship which twice made the passage 
between Dublin and Holyhead but was afterwards lost He was 
one of the first members of the Royal Society and sat on its 
council He died in London on Dec 16 1687 

Pettys Insh survey was based on a collection of social data 
which entities him to be considered a pioneer in the science of 
comparative statistics He was also one of the first to break 
away from mercantilist ideas and he exhibits a statesmanlike 
sense of the elements in which the strength of a nation really 
consists Roscher names him as having along wnth Locke and 
Dudley North raised the English school to the highest point it 
attained before the time of Hume His Treatise of Taxes and 
Contributions contains a clear statement of the doctrine that 
price depends on the labour necessary for production Petty is 
much concerned to discover a fixed unit of value and he thinks 
he has found it in the necessary sustenance of a man for a day 
He understands the cheapening effect of the division of labour 
He states correctly the notion of natural and true rent as the 
remainder of the produce of land after payment of the cost of 
production but he seems to have no idea of the law of dimmish 
mg returns He has much that is just on the subject of money 
he sees that there may be an excess of it as well as a deficiency 
and regards the prohibition of its exportation as contrary to 
sound pohey But he errs m atfributing the fail of the rate of 
interest which takes place m the progress of industry to the 
increase m the quantity of money He protested against the 
fetters imposed on the trade of Ireland and advocated a union 
of that country with Great Bntam 

A complete hst of his works is given in the Atheme oxamenses The 
most important are the Treatise of Taxes and Contributions (1662 
1667 and 1685) Fohitcal ArUhme:ttc presented in ms to Charles II 
but because it contained matter likely to be offensive to France kept 
unpublished till 1691: when it was edited by Pettys son Charles 
Quantulumcunque or a Tract concernmg Money (1682) Observations 
upon the Dubhn BiUs of Mortakiy m and the State of that City 
(1683) Essay concermng the MtdUphcation of Mankind (1686) 
Pohtical Anatomy of ireland (1691) Several papers appeared in the 
pkdosopkml Transactions See Ecomnm Wntmgs of Sir Wdtmm 
Petty ed C H Hull (a Yols r899) W Roscher Study on Petty m 
Tramactwns of the Royal Smntific Society of Saxony (Leipzig) 
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gomcn ta 1 of SIire\sbiir\ h hjd t i fe n l i i L 

tlatefe from the i^h tt tur} A. B mur in h nti^nDiaihood 
re rename of i Roman \iila \tar It '^orih i tone quirnts 
iitidin^ building miieiial Po rur ^ u *ri t fig j S 
PEUTINGERj KONRAD ( 146^-1 ^34 ) Gcrnan hun n t 
and an iquirmi ■was bom at An siur In 14# be to\p 
clerk of Aug burg and wib on Ici ri \\i h tl t empe or 

Aldximilian He %d one ol he t 0 pimli h Roiian instnp 
and his name remains i oculed the famous Tahua 
pcutimtrmm a map of the mih ar\ road& or the \\c cri Roman 
Empire disco\ered b> Roirad Cel ts Peutmg r d c tdi ed ^he 
Eutoriu Gotfwrum ot Joid nc and the Bistori giuiis Tamo 
bardoimn of laulus Di conu 

The Tabula ffn! n eran was first pabiished is a ubde b> F de 
Sche^^b (i liter tdi nns bv E Desjardins ii 6 )- 4V ard C 
Mdier (ibSb) see al o E Panins Erflarung dr Feutmetr Tofe^ 
(186) and Tenff ci Schw abe Ilisi of Romm Iiteraiurc {Ln trms 
igoo) 

PEVENSEY, a \illige in ‘^Ubsex England 65 m SSE from 
London by the SR Pop (1021) ^64 It was the landing 
place of William the Rorman on his way to conquer and wis 
the cdpuf of the rape of Pc\ ense> granted b-i William to the 
earl of Mortam and subi»equently became the Honour of the Ea^ic 
Some time before the reign of Edward I the town of Pc\ense> was 
made a member of Hastings and shared the hberties of the 
Cinque Ports B> an act of iSS^ it cea ed to exist as a borough 
The decline of Pevensey was caused b> the recession of the sea 
The outer wall with towers of the castle is Roman and is 
generally considered to have enclosed the strong town of Andenda 
Within are the rums principally of the 13th century but in part 
Norman ot the castle pioper with a keep and four round towers 
The church of St Nicholas close to the castle is Early English 
It IS doubtful whether Pevensey was the scene of Caesars 
landing in 55 B c 

PEW, a term in its most usual meaning for a fixed seat in a 
church usually enclosed slightly raised from the floors and 
composed of wood framing mostly with ornamented ends Some 
bench ends are certainly of Decorated character and some have 
been considered to be of the Early Enghsh penod They are 
sometimes of plain oak board i to 3 in thick chamfered and 
with a necking and finial generally called a poppy htad others 
are plamly panelled with bold cappmgs m others the panels are 
ornamented with tracery or with the kmn pattern and sometimes 
with rmnmg foliages The large pm$ with high enclosures known 
familiarly as horseboxes and common in Enghsh churches 
during iSth and early part of the 19th centuries have nearly 
all been cleared away The church of Whitby in Yorkshire is 
perhaps the best surviviiig example of an unaltered interior 

At common law ail seats m a parish church are for the common 
use of all the parishioners and every parishioner has a right to a 
seat without paying for it As against the assignment and dis 
position of seats by the ordinary acting through the church 
wardens two kinds of appropriation can be set up (a) by the 
grant of a faculty by the ordmary and (b) by piescription based 
Oh the presumption of a lost faculty Such faculties are rardy 
gfanted now they were formerly common the grant was to a 
man and his family so long as they remain mhabittots of a 
bouse m the par^ The letting of pws m popah 
cteties became common m the x6th century but there are 
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N A // n fuL j i hurch Scats and Fea.s (iS/ ) 
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PE’W TER, ^ t b s ot I hich is tin It ib mixed \^ith 

1 t t i bt proportions varying irom six to 

^ t 0 t 0 ^ht iat tr Occasionally brass 

ot h Itad The Rev Wiiiiam Harrison 
V Q « Ehzabt h a pi nod when pewter was 

^ ^ I I \ Oiti 0 informed thai it con 

In f or h hith ^hirt> pounds of kettle brass 

t 1 I a in \licreimto the> add three or four 

j u a lu a tco nuch ot thiu doth make the stuff 

In ? (If a i h ^ i bt the better is the pewter and 
mo L I r 1 j t i s im ihit ceth bu} and purchase the same 
Oi 1 t \ I 1 uTicid to s ciL with certainty owing to 
h u t jj mi r 0 ht terms employed It is said to have 

^htenk (wi u it ] ler Chinese and it is claimed to ha\ e been 

j II c !:> ^ht ( ^ idat i E \p nns and Greeks As to its pro 
I d efun h ht Rim n n trtiun is made b\ early writers and all 
do h hi btt i tt io\td b3 the analysis ot some of the pewter 
I of nt Ro n itriud found at Appleshaw Hampshire and now 
n the Lri 1 h Alu turn From tarh da>s the rich mines of Corn 
: wall wt t the npo tor\ which supplied the Continent with tin of 
iin qa \ u\ it i therefore onh natural to find the use of pewter 
\ e \ com on m En^l md and the adjacent countries The ordinary 
methods rf wuilin^ the meti! were by casting turning and ham 
merng The mo t ati factory pewter is marked by simplicity a 
goed outline md an absence of decoration 
Ih use of pi \tt followed three mam lines it was employed 
for church \e ds to ciomt stie pu poses and in a less degree for 
what might b te med cnic functions In England pewter was 
alread> u ed m the trvice of the church in early mediaeval times 
Chahec of pewter had repiiccd wooden vessels before the end of 
the iith centdr> but m ii/:, the Council of Westmmster pro 
scribed tbi metal and bishops were forbidden to bless a chalice 
ot pewter From that time until the 15th century it was cus 
tomar> to bur\ a pewter chalice with the priest Various refer 
ences arc found irom which it may be interred that in addition 
to thexr siKer vessel many churches possessed a chahee of pewter 
or tm d( btmed to be buried with the priest Such chalices have 
frequently been found on the opening of coffins Cruets for the 
wme and w iter of the Mass weie also of pewter After the Ref 
ormation and throughout the r^th and 18th centuries a laro^e 
number of pewter vessels are found especially flagons The canon 
of 160^ ordered that the wme should be brought to the Com 
mumon table m a clean and sweet standing pot or stoup of pewter 
xf not of purer metal Many such fiagons still survive dating 
from any time up till the end of the i8th century they follow the 
shape of the contemporary silver vessels the commonest being of 
cylindrical form with bold scroll handle and flat or domed hd 
Alms dishes patens and collecting plates are also found a set of 
four beautiful dishes with enamelled centres datmg from the 17th 
century belong to the church of St Ratherine Ciee m the City of 
London Complete sets of communion vessels m pewter are rare 
The Bhzabethan communion cup with its band of engraved orna 
merit is occasionally to be met with m pewter a rather puzzling 
fact when it is remembered how common silver was at that penod 
It seems clear that genera!l> speaking chalices m pewter were 
merely a makeshift The churches of Scotland are much richer 
m communion plate than those of England At the time of the 
Reformation St Giles s Church Edinburgh possessed a pair of 
pewter candlesticks for the high altar which were evidently con 
sidered of value Till the end of the i8th century pewter was 
much in use, and more and finer vessels are found there than m 
England they comprise communion vessels including the beaker 
form of cup in common use m the norfh eastern parts of the 
cmmtry basma for coHecting alms and a large number of com 
mumon tdkwM ^ (ki the Coatoent pewter had a much wtder 
application m church rmd$ and fumiure while cfaahcc® nnd 
patoa were ordered to be of silver al least m cfneis 

were frequaotly of His ntetal was aW? ho|^ 






ECCLESIASTICAL AND DOMESTIC PEWTER UTENSILS 16TH-.18TH CENTURY 
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ENGLISH PEWTER DISH 
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FRENCH AND SWISS PEWTER 16TH CENTURY 
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watt \ I (& fuHrrsi cro es nlmcite rhu ^ one <2nd 
ai ar t *idie ticl*; In En^'iand c&ort^^. p n( \ g 0 rt 

Mi II / ot pt \ er for al ar larni u e toe di*ncu t iormerh 

I rt c ill lit 0 Pt oi 1 1 1 it i ina 2 iiibik tc Gent 

etrr IiLt^ 0 b o\cr one t)\ a ire bod oi li..rd 

In CO t ti 11 t tr ’liat ci ar dot a’’ p 1 ior t ap> 

ctn ar ts n e r In Er lana i b n e is re 0 Jed in lb i n 
(cn^iir h rd 1 2 aiu to ha\t o\ ntd o t \e e ot 

nt tr Tfec Ptwttrtr Con pant ot the Cit> oi Londj^^ b d 

In G\ bcin m txi ence for 11 ore n a centurv and i n ii 

\tiii Euw ire I\ ir 4 ^ pit ented its first charter th 

r 01 *1 } London was no the oni} place ot naiiLiactu t 

pew w is proauitd 111 st e il other ow n amon<^ them be n 
\ork \cwci 1 Exeter md Bn lol \ithough m great ia\ojr 
with the no^ilitx and €\tn with ro\ait\ in those da-\s its nse soon 
bec«irt beeonddr\ to that ot iher and with the middle clas e 1 
took the sine phee as siKer anong the weaithx 

In Elizabethm da\s Harrison reia es that it had attuned a high 
degiee of popuhritx The old men of his \ilh e he sa-vs had told 
him ot the exchange of xessds as ot treen platters into pewter 
and wooden poons into siher or tin For so common were all 
sorts of treen s ntr in old time that a man should hardly find four 
pieces of pewter m a good farmer s house whereas m m\ 
time will the farmer think his gains \er} small if he 
ha\e not a tail garnish of pewter on his cupboard with so 
much more in odd \e sei going about the house The craft of the 
pewter had ob\iousi> 1 cached its zenith at that time and its 
popularit> continued for at least the two following centuries 
Tankards measures plates and sahers were produced the forms 
toliowing those of sliver but with the mimmum of decoration 
as was fitting for such a metai Engraving is used at times 
the \ictoria and Albert museum London possesses two large 
dishes of the time of Charles II decorated with arms and 
large flowers and fruit executed in a kind of zig zag engraving 
and a et of plates and dishes of the following century engraved 
with figure subjects m Hogaithian stvie The use of pewter de 
dined during the igth centur> although employed for candle 
sticks teapots poons and other domestic utensils its manufac 
ture survi\es still for tankards and measures such as are needed 
in inns and m refreshment houses The Art Nouveau move 
ment m the opening >ears of the present century witnessed an 
endeavour to revive the manufacture of pewter 

In France pewter is found m the 14th century in the form of 
drinking vessels plates and ‘^ait cellars as well as cooking pots 
for the kitchen Companies of pewterers existed in various towns 
and tne trade was fiounshing and vigorous In tne i6th century 
highly ornamented pieces are found such as those associated with 
the name of Frangois Briot the greatest of French pewterers His 
well known Temperantia salver and ewer are covered with oma 
meat m relief On the ewer are figures of the cardinal virtues 
while on the dish are figures of Minerva and the seven arts with 
the four elements A figure of Temperance occupies the central 
boss while the whole of the remaining surface is filled with relief 
ornament A medaEion portrait of Bnot appears on the reverse 
of the dish Another salver of similar character shows scenes from 
the story of the Prodigal Son on the outer rim m relief two inner 
borders of strapwork masks and other ornament surround a cen 
trai enamelled boss Fine examples are preserved m the Cluny 
museum Pans Much good pewter was produced during the 17th 
and iSth centunes At the end of the 19th century several crafts 
men produced good decorative pewter worthy of the older tradi 
tions of the art and foHowmg the style of the i6th century 
workers 

Germany had an established industry of pewter at Augsburg and 
Nuremberg m the 14th century Belgium and Holland perhaps 
earlier Switzerland must have been working about the saw 
time as well as Russia and the Scandinavian countries There is 
a greater variety of vessels and a wider apphcation of usefulness 
than m England or Scotland The treatment of pewter in rehef 
IS much more common and it may easily be imagmed how pewter 
found a natural home with wood p«telled Gmnan ^ Swiss 

room f^r its setting A pstem wd h^wmt nf kma 


I j haj. t was u, Btce r} adornment of the SwibS sideboard while 
Gtri an ho ci ifiordio much m tie wav of ianl aids and other 
drinkin^^ vt cl t I trman pi ccs ppe 1 to have been pure!> 
ornamcn ai ior cx m| tit plates wi h portrai s 01 empciors 
m relief or WI h m dH ion of L bl ten Caspar Enderlem of 
\artmbcr ir n it a he It i ns 01 th^ French ptw+uer Frangois 
Bno ro procu tJ w. copv jt hi Ten otrintia dish \n unusuii 
rea n cut ot tank^ d bov 1 wooden ve tl inlaid with pewter 
bcro work whic in 0 btr ht pew tr is mlaid 1 h bra s 

I Cl n n} aii 1 Swi zer ana a t found the enormous cups and 
laijOn ^hifh formed ht treasure ot local tr icle cm ids and similar 
n 1 u lor S anding cups art a much as three feei m height 
ird one at k t is known afproithing four feet They were 
ireau nllv sun ounti d bv a ti ure repre entmt, the trade to which 
hcv I lont,cd md a number of labels or medallions h inmng from 
he upper part rceomed %e names of mast rs ot the guild Flag 
ons were ot capaeiou dimensions Perhaps the plate ot honour 
mav be aecoratd to an unu uallv noble example m the \ ictoriu 
and Albert museum London of rather more than o m in height 
Round he upper and lower put of the bod> is a band of plaques 
of graceful emblematic I figures taken from the designs of the 
Well known German omamentist Peter Flotner of Xuremberg 
This fla on is Swi s work and duties from the i6th century In 
recent >ears pew er has been produced m German} at Nurem 
Derg Crefeld and Munich 

In America pewter was much u ed m the early colonial house 
holds Some is found dating irom the i jth century but the 
peiiod which marked its guatest produc ion was the 100 vears 
between i/5;o and iS^o Boston appears to have b<^en a mam 
centre of m mufacture Ev ery kind of utensil was made which was 
m an) way requisite for domestic purposes Some few pieces were 
produced for church use Its appearance at a considerably later 
penod than m Europe and its persistence when other materials 
were availabl prove its great popularity and the hold that it 
retained upon A.merican taste long after it had ceased to interest 
the European 

In China Korea and Japan the manufacture of pewter was 
known over 1 000 years ago and has continued until the present 
da> Much was produced in the 17th and iSth centuries the 
shapes following those of bronze and porcelain engraving was 
frequently added as an enrichment Pewter was used and still is 
for nm mounts of boxes and for decorative inlay (See also 
Drinking Vessels Metals Bronze and Brass Lead in Art 
Silversmiths and Goldsmiths Work Tin Cofper ) 

Bibliography — G Bapst Mudes sur Fetam dam Fmiiqwtf et au 
moyen age (1S84) H Lueer und M Creutz GeschichU der MetaU 
kunsi (1904) L I Wood Scottish Pewter ware (1904) H J L J 
MassiS Pester Plate (1904) M Bell Old Pewter (1905) Fans Musee 
des Arts decoratifs Le M it al {i^io) De Navarro Cumenes on Engbsh 
Pewter (1911) H J L J Mass6 Chats on Old Pewter (xgjx) 

K Berlmg Altes Emn (igao) G Bossard Pie Zmngmser der Schwem 
und thr Vi erk (1920) H J L J Masse, Tim Pewter Colhetor 
(iQ2i) J B Kerfoot Amenmn Pewter (1924) H H Cotterell 
National Types oi Old Pewter (1925) A Rif L orfewene dPitmn m 
Prmce (1925) C A Markham The New Pewter Marks and Old 
Pewter Ware (1928) (WWW) 

PFAFF, JOHANN FRIEDRICH (i76s-iSn) German 
mathematician was bom on Dec 22 1765 at Stuttgart He 
studied at Gottingen and Berlin 

From 1788 to 1810 Pfaf was professor of mathematics in Helm 
stedt from 1810 till his death April 21 1825 he held the 
chair of mathematics at Halle His researches bore chie% on the 
theory of senes to which he applied the methods of the so called 
comfoimtorml school of German mathematiaaiis and on the solu 
tion of differential equations His two pnnapal works are Du 
qms$twnes andyttme mmfm ad cdotdum mtegrdem et doo 
irmam sermtm pertmmUs (410 vol 1 Helmstedt 179/) and 
a memoir on partial diffexcnti^ equations m Abk d Berl Acad 
(181:4-1:83:5) His method of integrating partial differential equa 
tions of the first order with any number of variables led Jacolm 
to mtodwB the term Pfa&ri problem 
PFMiZBIJRG 
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ter d^bter of a morchaat named Reyer was born at Vienna 
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) Oi i| 1 ^ He ^ Dr I « i i\% r 

u L ^ itr aD a j li ni r u u i f u i 

rf^ c i to po t H 1*1 ^ 1 tr t I tn \ r ta 

he I ■** J Tt s 0 t\ t i lit 1 jt.- 

0^6 to \D f \ tre lit D i oKtdiix i >o o s t 
hru\ t t I r ara u cxpt eJ ru*B iht co h r> bt 
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I ' ? (Ft t 1 4O En F Uienfapit iir iie If (\ cn 2 i 3 
M i e Z e e ll e f€t e f\ triiia 1^-56) Re e mth ff jt 

i^iiEra liOi VI h a b3oi?riph> b htr on) 

PFLANZER BALTIN KARL, Freiherr \on 
19 5) \iistro Fungari n j^ereral bom it Pec in Hungi \ m 
iSss On the outbreak of the World War he was chir^^ed \\i h 
the defence of lrins>lvama but wiien the Ru lans crossed 
the Carpathians P lanzer Bai m wPh an iitiiroxistd di\i ion 
threw him eit on this enemy Alter fighting with xiryirg s^c 
ce s m the southern part of Ea m Galicia and m the Luko ni 
the VII \niiy under his command was dmen back bv Bru si 
io\ s oftcnsne in June iqi 6 vhereu| on he was relieved ot his 
commard In the summer of 191b entrusted with the command 
on the Albanian from which was >ieidin<y before the attack of 
the Entente arm\ Pfianzei Baltin won back after a bnei and 
powerful attack the old positions southwards of hjeri and Bene 

PFLEIDERER, OTTO riS^g-iQoS) German Protestant 
theologian was born at btetten near Cannstadt m W urttemberg on 
Sept I i8o9 From 18:5 to iSbi he tudied at 1 ubmgen under I C 
Baur and afte wards in England and Scotland He then entered 
the ministry became repeUnt at Tubingen and for a short time 
held a pastorate at Heilbronn fib6S) In 18 o he became chief 
pastor and superintendent at Jena and soon afterwards professor 
ordmanus of theology but m ib/5 he was called to the chair of 
systematic theology at Berhn having made his name by hi Der 
Pauhmsmus published m 18 ^ rid ed 1890 Eng trans Fatd 
mtsm 2 vols 18/3 etc) Other important works are Das hr 
chnstentum se ne Schnftert and Lehren tn geschichthchem Zii 
i^ammenhangheschnehtn {1% fi eni ed 190 Eng trans 1906) 
The De elopment of Theology since Kant and its Progress m 
Great Bniatn since 18 5 (1890) written for publication in Eng 
land ReUgtomphdosophte auf geschzchthchen Grundlage (iSyS 
Eng trans The Philosophy of Rehgtott on the Basis of tts History 
1 886-1 888) Die Entstehung des Christ entums (1905 Eng 
trans 1906) Religion tmd Rebgtonen (1906 Eng trans 1907) 
and Die Entmcklmg des Chnstentums (1907) Pflexdeier was 
Hibbert lecturer in London in 1885 and Gifford lecturer at Edm 
burgh in 1894 He died on July 18 1908 In New Testament 
criticism Pffeiderer belonged to the school of F C Baur but 
showed a greater disposition to compromise than the early Baur 
school 

PFLUGER, EDUARD (18 9-1910) German physiologist 
was bom in Hanau and studied under Muller and du Bois Rey 
mond at Bonn In 1868 he founded the yirchw fur die gesamte 
Phystologte and ten years later opened the new Institute of Physi 
oiogy at Bonn His Untersuchungen uber die Phystologte des 
Mlectrotonus (1859) i^arked the beginning of his life long re 
searches on metabolism embryology and respiration He ex 
penmented with cross fertilization of the eggs of different species 
of frogs and became interested in the cleavage in the develop 
ment of fhe eggs He was able to show that the seat of respration 
IS not m the blood or lungs but in the tissue 

PFORTA or SCHULPFORTA, formerly a Cistercian mon 
astery dating from 1140 and now a German pubhc school It is 
in the Prussian province of Saxony on the Saaie 2 m S W of 
Naumburg The remains of the monastery include the 1:3th 
century Gothic church recently restored the Romanesque chapel 
(i2th century) and other buildings now used as dormitones 
lecture rooms etc There is also the Furstenhaus built in 1573 
Schulpforta was one of the three Furstemckukn founded in 
3^543 by Maurice duke and later elector of Saxony the two 
others being at Grimnm and at Meissen Pforta passed to Prussia 
m iBis 


Pi ORZHEIM, ^ n o rtrm n\ in the republic of Baden 
nt f I it jt ti \i nu the Epz on the margin of 
hi Ft i^r 01 karl ruhe b\ rail Pop (19^3) 

1 1'- 1 < R n or sjin I rom about 1^00 to 156^ 

p V fht till r \ts ci Batitn It was taken by the 

r p i. r r 1 L t>ue in 16 4 and was destroyed by 
n I 1 V r ^ 1 ha It oid pi ace ot the margraves of 

1, f ^ ^ It, t t^e he 1 ^er an ednee ot the i th- 

h t 1 1 r hi i he chief centre m Germany for 

e a i I and iHtr ornament and jewellery 

PHAEDO, ( rttk rhiio epher founder of the Elian school 
w i n ivt ot E 1 orn n hf 1 yt ars of the ^th century b c 
1 n I- vtui taand Ell he was enslaved in 

\ h 1 Ht brem a lupii ot Sotrate who conceived a warm 
at on'^i I appt that he wa. intimate with Cebes and 

Pi to and hi t \t his name to one of Plato s dialogues Athen 
at r Ut htv c er that he re oiuteb declined responsibility for 
anv ot the views wi h v hich Plato credits him and that the rela 
tiuns ietvitn hm and Plato were the reverse of friendly 
Ae enmt 1 0 wrote ^ d alogue called Phaedo Shortly after the 
death of Socr.* t Ph edo returned to Eli where his disciples 
mduded Inehipvlus Moschu and Pleistanus who succeeded him 
bub equtnily Aitnedemus and Asclepiades transferred the school 
to Eretna whe e it was known as the Eretrian school and is 
frequenth id ntiiied (e g by Cicero) with the Me^^arians The 
doctniies of I hatdo are not known nor is it possible to infer them 
trom the Platonic dialogue His writm s none of which are pre 
serv ed were in the form of dialogues 
See Wdamovitz Hermes xi\ 189 seq 

PHAEDRA, in Greek legend daughter of Minos and Pasi 
phae With her sister Anadne she was carried off by Theseus to 
Athens and became his wife On the way to Eleusis she met 
Hippohtus (g for the rest of the legend) 

PHAEDRUS, Roman fabulist was by birth a Macedonian 
and lived m the reigns of Augustus Tiberius Gams and Claudius 
According to his own statement (prologue to book m ) not per 
haps to be taken too literally he was born on the Pierian moun 
tarn but he seems to hav e been brought at an early age to Italy 
for he mentions that he read a verse of Enmus as a boy at school 
According to the heading of the chief ms he was a slave and was 
freed by Augustus He incurred the wrath of Seianus the power 
ful minister of Tiberius by some supposed allusions m his fables 
and was brought to trial and punished We learn this from the 
prologue to the third book The dates of publication of the fables 
are unknown but Seneca writing between ad 41 and 43 {Consol 
ad Polyb 27) knows nothing of Phaedrus and it is probable 
that he had published nothing then His work shows little or no 
origmahty he simply versified in iambic trimeters the fables 
current in his day under the name of Aesop interspersing them 
with anecdotes drawn from daily life history and mythology He 
tells his fable and draws the moral with businesslike directness 
and simplicity his language is terse and clear but thoroughly 
prosaic His Latin is correct and except for an excessive and 
pecuhar use of abstract words shows hardly anything that might 
not have been written in the Augustan age From a literary point 
of view Phaedrus is inferior to Babnus and to his own imitator 
La Fontaine he lacks the quiet picturesqueness and pathos of 
the former and the exuberant vivacity and humour of the latter 
In the middle ages Phaedrus exercised a considerable influence 
through the prose versions of his fables which were current 
though his own works and even his name were forgotten Of 
these prose versions the oldest existing seems to be that known 
as the Anonymus Nilanti so called because first edited by 
Niknt at Leiden in 1709 from a ms of the i^th century It ap 
proaches the text of Phaedrus so closely that it was probably 
made directly from it But the largest and most influential of the 
prose versions of Phaedrus is that which bears the name of 
Romulm It contains 8^ fables is as old as the loth century 
and seems to have been based on a still earher prose version 
•which under the name of Aesop and addressed to one Rufus 
may have been made m the Carohngian period or even earlier 
The collection of fables in the Wassenburg {n<m Wolfeibuttel) 
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n 1 hi on the in r 101 /uw nlu^ The t three pro t 
\tr on tor a 1 ii ill loc A tmct liMt oi I’s.hich ^6 art dtmtd 

cm ht Lii aoi iht reriaimr^ .+4 presjm dI\ trom lo t ! 
table ot PhatdrLs be erJ thoLr ha\t tried to rc to c tae c * 

1 ijoe H \cr if\ the pro e \er ons 

The ici¥c ion beirip he narii oi Rommu becar e me ourc 
trom hich du i " ^he t ond ha! of th puddle gc almo «,! 
he oik t iPb ot La in tables in p 0 e and \erhe \\ re 'wholi> or j 
parti lib Qriwn 

T1 e h f dit on of the P t books ot Phaedrus was punli hed by 
Iithoi* 1 Tro\€S m i o 5 In he beginning oi the iMh ctnturv * 
here ui ci 0 trtd at 1 arma a ip ot I trot i ii4.^o-bo) arch 1 
01 ho ot bjponto containing 04 table ot Phitdrus ot whi h 
omt 0 Atrc n w Thtst new fabk were tir t published at 
\ iple b\ Ca J to in ibob and afterward tmuch mo e cor j 
recth I b\ Jiiinelli m ibog Both editions wert uperstded b\ the ^ 
di iO\tr\ of a much better preser\ed ips ot Perotti m the \ atican 
published b\ *ln«^ lo Mai in iSji For some time the authenticity j 
ot these new tables was disputed but they are now generally ac | 
cepted and with justice as genuine fables of Pbaedrus They . 
do not form a sixth book for we know from \\ianus that Phae j 
drus w rote e books only but it is impossible to assign them to j 
their original places in the fi\e books They are usually pnnted j 
as an appendix 

Since Pithous edition in 1^96 Pbaedrus has been often edited 
and translated among the editions may be mentioned those of 
Burmann { and i ) Bentley (i 6) Schwabe (1S06) 
Berger de \i\ rey liS^o) Orelii (180 ) Eyssenhardt (i;86/) L 
Muller (iS/ ) Rica (1885) and abo\e ail those of L Ha\et 
(Pans iS9:j) and J P Postgate (Phaedn Fabidae iesoptae 
Script Class Bib! Oxon 19 0) For the mediaeyal yersions of 
Pbaedrus and their derixatiyes see L Roth in Plulologus i 5 3 
seq E Grosse in Jahrb f class Phtlol cv (18/ ) and espe 
cialiy the learned work of Heryieux Lts Fabuhstes latms depms le 
Steele d iuquste jusqua la fin du moytn age (Pans 1884) who 
gi\es the Latin texts of ail the mediaeyal imitators (direct and in 
direct) of Pbaedrus some of them being published for the first 
time (J P P X) 

PHAER (or Phaxer) THOMAS (i:,io?--is 6 o) English 
translator of 'Virgil was educated at Oxford and at Lincoln s Inn 
He published in 1^3') datura breitum and in 154^ Newe Boke of 
Presidenies He savs on the title page of his version of the 4enetd 
that he was solicitor to the king and queens majesties attending 
their honourable council in the marches of Wales He settled at 
Riigarran in Pembrokeshire and combined the studv of medicine 
with his legal practice He wrote several medical works and was 
admitted MB of Oxford in 1559 He contnbuted to Sackvilies 
Mirrotir for Magistrates Howe Owen Glendower being seduced 
by false prophecies toke upon him to be Prince of Wales In 
1558 appeared The Seven First Bookes of the Enetdos of Virgil 
converted mto English Meter He left his task incomplete The 
translation was finished by Thomas Twyne m i:)84 Phaer was 
the first to attempt a complete English version of Virgil the ear 
her renderings of Surrey and Gawain Douglas being fragmentary 

PHAETHON, m Greek mythology was the son of Helios I 
the sun god and the nymph Clymene (Gr phaethon shining 
radiant) He persuaded his father to let him dme the chariot 
of the sun across the sky but he lost control of the horses and 
dnvmg too near the earth scorched it To save the world from 
utter destruction Zeus killed Phaethon with a thunderbolt He 
fell to earth at the mouth of the Endanus a river of northern 
Europe (identified m later times with the Po) on the banks of ^ 
which his weeping sisters the Hehades were transformed mto 
poplars and their tears mto amber The story is most fully told 
in the Metamorphoses of Ovid (1 750 11 366 and Nonnus Dw 
nysmea xxxvm) The fall of Phaethon is a favourite subject 
especially on arcophagi as indicating the transitonness of human 
life 

See G Rnaack Quaestiones phaethonteae m Pkdologuche Tinier 
smhmgen (1S85) Wilamowitz Mollendorff and C Robert in 
Mermen xvui (18S3) Tmtti ^ Pmtsamm u 59 which gives Interesting 
parallels #S Remaiii Revm de Ihht des tehgiom Ivw (1908) 


PHAETON5 a low ionn ot hor t drawn cirnige also known 
1 pom phaton liLewi e a high carriage with back to back beat 
Ir he Lmtea bae (199^ he erm is being quite generailv 
ppiied o an open type automobile body yyith two fixed sea+s 
tour doors lo^d ng top ind rtrnoyable curtains {Se Touring 
Cvp ) 

PHAGOCYTOSIS is the property po sessed by many amma! 
eli of enguii ng particles b\ yir ue oi their power ot amoeboid 
moyement Primarily thi power y\as directed towards nutrition 
but m higher organisms 1 has been dty eloped for ditferent pur 
poses nd in pathology at the pre ent day beirs a wider mtamng 
The p irticie hay mg been englobed one 01 three thin s may hap 
pen (i ) It the particle be dige libie the cell eeretes a digestiye 
fluid % lood y icuole 1 formed the particle is gradually dissoKed 
by he secretion and the products absorbed mto the ceil sub 
stance ( ) If the particle be indiges ible it 1 retained within 
he cell for a time and ultimately discharged The particle en 
globed may comprise almost any material but if it is to ser\ e as 
a lood It must be of animal or yegetable origin At the time of 
ingts ion It may be dead or hying If in mg the organism is first 
killed and then digested or ( 5 ) the organism may proy e resistant 
multiply and finally destroy the cell when a number of organisms 
are set iree This is one of the means by which m the higher 
or<^anisms a local mfeetion may become distributed through the 
organism Digestion within a ceil is fermentatne a proteolvtic 
ierment ha been prepared irom the bodies of amoebae which is 
active in acid neutral or especially alkaline media 
The study of phagocytosis yyas largely extended m the elabora 
tion of Metchmkoff s ynew of the nature of immunity Thus to 
take an instance from the sponges minute organisms which haxe 
penetrated the pores of the sponge are seized by the ciliated or 
amoeboid ceils lining those spaces and are then killed and digested 
It is readily understandable that we should find such cells on 
the externa! surface of an organism or hnmg the alimentary tract 
But m addition there are many fixed or wandering cells withm 
the body m which phagocytic power is retained and markedly 
developed They remoye foreign matenai or debris which may 
occur withm a tissue For instance as the result of an injury 
inflammatory process etc cells and other structures of a tissue 
are destroyed One of the processes preliminary to repair consists 
m the remoxai of the resulting debris which is effected by phago 
cytes A similar process is seen with red blood corpuscles which 
have escaped into a tissue through rupture ot capillaries Foreign 
particles accidentally gaming admission to a tissue are in many 
cases remoy ed m a similar manner e g soot particles which have 
passed through the respiratory surface are largely removed by 
phagocytes and earned to the bronchial lymphatic glands Very 
; commonly living organisms effect an entrance through wound sur 
! faces the alimentary surface etc and one of the processes em 
ployed for their destruction and removal is that of phagocytosis 
Hence the phagocytes are regarded as scavengers of the tissues 
In the above named instances the phagocytes are chiefly wan 
denng cells brought to the seat of their activity by the blood In 
any tissue where the process is going on phagocytes have ac 
cumulated m large numbers They have been attracted to the 
damaged area by the chemical process of chemiotaxis At the 
seat of the change chemical substances are produced (^ee Path 
ology) which act upon the phagocytes causing them to migrate 
towards the source — ^positive chemiotaxis The same |Jjemical 
stimulus m a higher concentration may repel the ceils — ^negative 
chemiotaxis Instances of this are especially frequent m relation 
to micro organisms and phagocytes 
Metchmkoff held the view and supported it by many experi 
ments that immunity and susceptibility to infective disease are 
essentially matters of phagocytosis but this eclectic view is now 
obsolete though it is not denied that phagocy tosis plays an im 
portent part in removing bacterial and other debris rendered 
harmless by other means (see Immunity) 

As regards the different vaneties of phagocytes leaving apart 
the cells lining the ahmentaxy tract a number of free cells possess 
amoeboid properties as well as also a number of fixed ceEs In the 
latter category are the nerve cells^ the large celk of the spleen 
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PHA 60 TUS, ^ tun DU rted iibirum ni dt clop g b\ \ 
mo ^Ibaiiebi of Pavia (idth ceiitar ) t or iit ant i buDS i | 
bagpipe or piva I was shaped liLt hi ktitr H the u ip« p j 
Oi each side piiiar tontammg he sound produ irg ubt Diercte 
with finger holes ind the wind suppH being pit ided b> an a 
tached air re er^ oir in the form ot a bag and bt How 
PHALANGER, a name applied to the iremher of th cip 
rotodon xn rupal f miv Fkph rid if isu M\rstPMLi\) 
Phdiangers d e small or medium sized wooIl> loa cd arimais 
With long often prehen le idiis large chws ^nd oppo able nail 
less hrsi hind toes The> are nocturnal in habit and leed on 
fruit lea\es and blossoms though a tew are m ect eaters ^cv 
eral po se s gliding membrane bt ween the fore and hind limbs 
The nng tailed ph dangers (Fse idochrus) of Australia and 
\ew Guinea, are the mo i generalized forms AJlied to them i% 
the Australian fljing squirrel {Petaw oide^ dans) ranging 
from Queensland to \ictona Another living genus is Fetanrus 
with several species on the Australian continent Aru Islands and 
\m Guinea A third parathut 
mg form is the minute Acrobates 
py^nmeus of East Australia 
The cuscuses {Fhalunger) are 
arboreal animals the size of cats 
They inhabit the Solomon Is 
lands ranging thence to the 
Moluccas and Celebes being the 
only Old W orld marsupials found 
west of ^ew Guinea The fur 
IS woolly and the tail prehensile 
Keariy allied to these are the Vulpine PHALAHGERdRicHosuRU 

Australian forms of which the 

brash taied phalanger (Trtchosums mlpeada) about the size of 
a small fox is the best known Other species are T fidigmosus of 
Tasmania and T mmm of South Queensland and New South 
Wales 

PHALANX^ the name in Greek history of the arrangement of 
heavy armed infantry in a single close mass of spearmen (Gr 
of unknown ongin) (see Army Htsiery) 

PHALARIS, tyrant of Acragas (Agngentum) in Sicily c 
570-554 B c He was entrusted with the budding of the temple 
of Zeus Atabynus in the citadel and took advantage of his posi 
tion to make himself despot (Aristotle FohUcs v id) Under 
his nileuAgrigentum seems to have attained considerable prosper 
ity He suf^hed the city with water adorned it with fine build 
mgs and strengthened it with walls On the northern coast of 
the island the people of Himera elected him general with absolute 
power in spite of the warnings of the poet Stesichorus (Anstotle 
Rketom n 20) According to Suidas he succeeded in making 
hnn^elf toaster of the whole of the is and He was at last over 
thrown m a genera! rning headed by Telemachus the ancestor 
pf Theron (tyrant c 4SS-472) and burned in his brazen buH 
After ages have held up Phalaris to infamy for hxs eimessive 
cmdly m his bras^n bull invented it is said by Penllm of 
Athew the tyrhnt s vittims were shut up and a fire bem^ kindled 
^eath were roasted alive while their shneks reik^ated the 
of ite Wl PeriSus biinsdf ss said to Mw tlto 



t 1 Pii hardh oom to doubt that we have here a 
I ) f ^ m crime m connection with the worship of the 
i j X X i n Zf j A iD> m ) such as prevailed at Rhodes 
^ ^ t j 1 t r led a\ > a brazen bull from Agrigentum to 
i T r ^ 0 ed bv Scipio 

jL « itn iiprtented Phaians as a naturally humane 

If ^ rc 1 01 pliilosoph}' and literature Plutarch though 

ft. 1/ 1 a ourabk lew mentions that the Sicihans ga\ e 

) t 0 In kr he name of justice and a hatred of 
5 Diod Sic i\ 0 oo 90 XX5J1 5 
Jd I Mi I 0 Cicero DeOffiens 11 7^6) 
li If 1 r DC nn the name of Phalaris (14S m number) are 

n ^ ^ ? r m mbcud iir the cru'^hm exposure the> received at 

t I Rjc! rd B n le\ m his controversy with the Hon 

jf 1 ]" It \\ he had pjbli hed an edition of them in 1695 The 

li £ it n cf Bent! > s Dtssemtun on Phaians appeared m 1697 
ru m icord cdi ion rtphins to the answer which Boyle published 
1 mu ou m i6j 9 Bentley proved conclusively that the letters 

t n b\ a ophi t or rhetorician (po sibly Adnanus of Tyre 
fl \ 19 bund eds of years after the death of Phaians Suidas 

ir^ r fi the letter which he thought enuine and in modern times 
li rt the r expo are h\ Bentley they were thought hi hly of by 
10 irg bir W ilium Temple m his Essay on Ancient and Modem 
Leirnfg\ though others as Politianus and Erasmus perceived that 
the were not b Phalaris The latest edition of the Epistles is by 
R ffc ch i mbps olograph graea (1873) and of Bentley s Disserta 
ticn b ^ \\ ner (with mtioduction and notes 1883) especially 
R C jebb Ltf of Bentley (18S2) 

PHALAROPE5 the name given to birds of the genus Phal 
drop i of which there are three species The phalaropes are allied 
to the sandpipers {gv) from which they differ m their swimming 
habits and the lobed membranes that frin<^e their feet and by the 
dost nature of the lover plumage They are aquatic birds spend 
mg the v\ inter on the open sea The male is less bri htly coloured 
than the female and performs the duties of incubation The red 
necked phalarope (P kyperboreus) breeds m the Hebrides and 
Ireland but the group as a whole is an Arctic one One species P 
m Ison IS exclusively American the others extend also to Europe 
PHALLICISM or PHALLISM, an anthropological term ap 
plied to that form of worship m which adoration is paid to the 
gtuenlive function symbolized by the phallus the male organ 
(from Gr epaXXot) The same principle is at the root of the 
nature wor hio of Asia Minor whose chief deity the Great Mother 
of the Gods (qv) is the persomfication of the earth s fertihty 
simikrly xn India worship is paid to divine mothers the phallus 
is tailed Imga or kngam with the female counterpart called yom 
the hnga symbohzes the generative power of Siva and is a charm 
against sterility The rites classed together as SakU pti^a represent 
the adoration of the female principle Phallic emblems are found 
m many parts of the world The tendency however to identify 
ail obehsk like stones and tree trunks together with rites hke 
circumcision as remains of phaihe worship has met with much 
criticism and the best modern view is that phallicism never de 
veloped into an organized cult eg Robertson Smith Rekpm 
of the Semites 3rd ed pp 456 and 688 
PHALSBOURG, a town of France m the department of 
Moselle stands on a plateau (i 080 ft ) above the mam road from 
Saveme to Nancy and Mete 25 m N W of Strasbourg by rail 
Pop (i9ji) 1,319 The pnncipabty of Phalsbourg of which this 
town was the capital onginally a part of Luxembourg afterwards 
belonged in turn to the bishop of Mete the bishop of Strasbourg 
and the duke of Lorraine and passed to France m 1661 The 
town commands the passes of the Vosges and was strmigly forti 
fied by \auban m 1680 Of these fortifications only the Porte 
de France and the Porte d Alsace remain 
PHALTAN, a native state of India m the central division 
of Bombay ranking as one of the Satara jagirs Area 397 sqm 
pop (1931) 58761 The town of Phaltanis 37 m. north east of 
Satara pc^ <1931) 9,596 

PHANABIOTES, a name denved from Phanar tlj^e chief 
Greek quarter at Stamboul where the oecumenical patriarchate 
IS situated and apphed to those member^ of fanjilies resident m 
the Phanar quarter who Hweqn the yea?s 17x1 and i8ait wqrp 
awjwited boS|K»ia*s of the Oanufoian jemapAtwiS that pmod 
of MeWo-IVattadMatv Hsto*y is also *66sran^' Ihi 




PHAN I \S —PH ARMACOLO&Y 


68q 


iiariote tpoih The atti e pir b tlit Gr urmce he 

ri\olt fi 15 0- I indictd hi For e r \er to axioom meat 
of na nt prmas 

PHANIAS, oi L tbus IP Lesbo Grt k pi iio opntr od hi 

0 un ir«pir ^ as in to ot and n a or 

on \ 1 0 It nt o A hens 1*0 sr anij3nedr umpa i >1 

Tleoihn u in the Peripa etio shoo! His 1? to C t 

or ana De m erprt^itiom v^n ch i^ere ei her p raphr^* e jr 

riti I un m 1 arics eem o lia\e idded lit le o \ i o 5 

i}\n wn rap \le\ naer ot \phrod la refers to a 

Amoapop nd \ henaeu qjotts irom ano her itati e I ms 

fht 's ph t Ht lid Theophra tns al o arriea on ht ph ital 

iinesi^aioii oi -Instotk %henieii trcquend> ouo e iron a 
\\ork on bolaii\ Vvhich mmifests great tare in detrition and ic 
curac} of obstr ation The chief of his historitil uorks \’tere 
the Irxtanas Eren which wa cither a history of his nati\e place 
or 1 e-cnenl hi ^or> of Greece irransced atcordm«^ to the period 

01 the Hrt lan magistrac\ ard works on the T\ran*s of St h 
and on tvrann\ in general which are frequent!} quoted on que 
tion ot chronulog} u g h\ Plutarch Suidas \thenaeus ; To 


Cl h the. hi ccabaean ruler (who it must be remembered tunc 
tioned as high pr c t ns well w. king) and the quarrel lasted som 
ime Ihe brt ch wn healed n the reign of his widow Saione 

h.kxu'^ara i yo-6g B c ) Dunn^ ^he \l\\ Te lament period tl e 

r ^ et. as t\id nt rom the p^ges tne \ew Testament 
pli-ved a donnu,tmg par^ n Jtwi h commuPal lite 
Their ener 1 mm c s 1) t ekp and deepen the work of the 
enrher B $ d tp m iral ig he Torah the accepted rule of life for 

rue ira s of he lewi h pcopk Thtir wori w is a omshingh uc 

ee stal Tht\ made the senagogue a pt manent and widespread 
msii ution ot bh life Plere in ihe week!} a tmblages ihe 
ice icrs were read aid expounded to the people the }nagogue 
pr ce wer dectloued and n ade familiar They also organized a 
\ en ot eiemen ar} religious iiibtructiori 
Origin of the Marne — Or the \anou explanations of the 
name the eiew ot Lauterbaeh is most plan ible th^^t the term 
{ which rieans s parated or expelled ; is due to an actual ecent 
\iz the expulsion of the lay teacher from the priesth Sanhedrin 
It must be remembered th it during the Persian period ot the Post 
Exilic epoch the ehools which perpetuated the teaching of the law 


the hi ot Greek literature he contributed works on the poets 
and on the ^ocratics both of ’vhich are quoted 

PHANTASMAGORIA, a name mcented b-v a certain Ihi 
lipstal in I ^0 (from Gr (paPrarrpa phantasm apparition and 
a /opa as emoly) tor a show or exhibition of optical illusions pro 
duced b> means of the projecting lantern (see Lwtern) The 
word has since been applied to an> rapidly or stnkmgl} chan mg 
scene or disordered phantasx 

PHARAOH (Par oh) the Hebiaized title of the king of 
(g ) Jd Egyptian Per o Pberon m Herodotus represents 
the sime Its combination with the name of the king as m 
Pharaoh \echo Pharaoh Hophra is in accordance with con 
temporal} native usage the name of the earlier Pharaoh Shishak 
(SheshooL) is n htlv given without the title In hiero Ivphic 
a king bears several names preceded by distinctive titles In the 

I\ th D} nasty there might be four of the latter (i) identif} 
mg him with the ro>al god Horus the name is commoni} ‘wntten 
m a frame rep esentmg the fatjade of a building perhaps 

a palace or tomb on which the falcon stands (2) connect 

mg him with the vulture and uraeus goddesses Mckhabi and Buto 


a hawk on the s>miboI of gold 


ot the south and north (3) 


signilymg the victorious Horus (4) th® old titles of the 

Ok 

rulers of the separate kingdoms of Upper and Lower Egypt to 
be read sim butcher (^) and byh beekeeper(^) The per 
sonal n mne of the king followed (4) and was enclosed in a car 
touche CZDI apparentl} symbolizing the circuit of the sun which 
alone bounded the kmg s rule Before the IVth Dynasty the car 
touche IS seldom found the usual title is (i) and (3) does not 
occur In the Yth Dynasty the custom began of giving the kmg 
at his accession a special name connecting him with the sun 
this was placed m the cartouche after (4) and a fifth title was 

added (s) hi re son of the Sun god to precede a car 
touche contaimng the persona! name The kmg was briefly spoken 
of by his title stm (see 4) or htm / his service or Ity liege 
lord These titles were preserved in the sacred writing down to 
the latest age An old term for the ro>ai palace establishment 
and estate was Per 0 the Great House and this gradually be 
caine the personal designatmn of Pharaoh (F Ln G ) 

PHARISEES, a sect of the Jews first mentioned by Josephus 
(Ant xm 5 9) Their activity extended over a period of three 
centuries (from c t$s bc*-^ai> 13s) They flrst emerged as m 
organized party in the reign of John Hyreanus and were active 
down to the time of Hadrian We may assume that the Pharisees 
occupied a position of considerable influence and pow^ durmg 
the ragn of John Hyreteus (135-^10$ is c ) Later in the reip of ■ 
Alexandir JannaAiS (104-^/^ ib they 1 


w ere one tlv n character and the actual teachers w ere themseh es 
priests Tht e earlier Sopherim were also responsible for the 
actual transmission of the text The svstem lasted on till the 
earlier part of the Greek period Then the earlier simphcity and 
seif contained character 0 the Jeinsh community be^aii to break 
down under the influence of Greek condition This applied ako 
to the teaching of the law to the people La}men arose who had 
as much influence amon the people and with the government as 
the High Priest and the} became leaders These laymen were 
practically the Pharisaic partv who were able to force some of 
their party into the priestly Sanhedrin Later a cnsis arose m the 
Sanhedrin and the la} leaders were apparently expelled — Whence the 
name Pharisees As is well known the PhansCkuS stood for the 
oral law as well as for the wntten and one of their chief pre 
occupations was to deduce arguments for linking up popular cus 
tom with the witten text of the Pentateuch They w ere thus led 
to develop an ingemoub s>stem of exegesis which m course of time 
resulted m the development of a vast hermeneutical literature 
In order to estimate Pharisaism aright during its a tive period 
it IS necessary to remember that it was sharply divided into warring 
sects and schools These are probably not exhausted by the rival 
schools of Hiiiei and Shammai and the polemic of Jesus in the 
Gospels was primarily directed not against the party as a whole 
but against one section of it an extreme wing of the followers of 
Shammai who were open to the charge of formalism and 
hypoensy It is probable that the Shammaites were m the ascend 
ent at this time later after au 70 the milder peace loving 
school of Hillel predominated Pharisaism was the dominant 
factor in the development of orthodox Judaism which assumed a 
more or less permanent form in the Rabbinical system Its main 
interest was to bring the sanctions of religion into this life This 
tendency also appears m its Messiamc doctrine which it has im 
pressed on all parts of the synagogue liturgy Its Messiah is not 
the transcendental and heavenly figure of some of the apocalyp 
tists but a purely human son of David See G F Moore Juda 
tsm Art Pharisees m Enc Rel md Ethics (G H B ) 
PHARMACOLOGY In English speaking countries and by 
the majonty of German wnteis the term pharmacology is apphed 
to the study of the action of chemical substances (as aiiirt from 
foods) on all kinds of ammais from bacteria up to man it is m 
fact a comparative study of the action 0! chemical bodies on m 
vertebrate and vertebrate ammak 
Pharmacology is a branch of biology it is also closely con 
nected with pathology and bacteriology for certain drugs produce 
structural as well as functional chafiips m the tissues and m germ 
diseases the peculiar symptoms are caus^ by foreign substances 
(toxins) formed by the infective organisms present m the body 
The elects of many of th^e toxins bear a close resembbnee tb the 
of certain well known dru^ as m the case of tetanus toan 
and strychnine and are studied by the same methods 
The rapid growth of the smtebe of pharmacology 1» mm 
of the most stnfepg feaitres of the of the science 
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ol ic u d ^ ^ At iL i a \ 

Organic Chemistry h \ i i i « r ^tc i 

il I t ttn \A t ttr n 1 0 n t r i cr r t 

\i t c i^e t ti I t t f i r n p 

\!Citd pel* I h i*ied l \e prn crudt 

«bie t\ ai u n re j ot r t j t a n s t 
u Lro\n. r ^ ^ re^ atta to 1 t e\ e a ti t ^ t o 
iben ta’ s tt'^ oi ’ij\r onpoi in Orwn t c n 
t derta s 1 r o ir ^or benste a ph rr k ? o \ i h t 
he 1 ot 0 t^amc to’rpoands mbiili tbt n n Jtr o uD 

a ce a igdIl o u t in htrapea ics \Aab ntrti td n k^m e \ 
The dPacbiattit etkr ^15465 aid chio c om (i ) v^iv 
the ir \f ht ic org ai copipoands to be used eittn nen m 
medicmt T\\ent\ \tars httr the firs s\nthetiL h>prot3L chkral 
htdrate was mtrodueed and about the coal t r a’itap\rc it 
acetamiicit and antipA on were di cotered Smte her hurdrtd ot 
new and \ aluable yn hetic drugs hat e been disco ered 
Saivarsan The disco\er\ bv Ehrlich in ig o ot sah irsan 
(qv) a potent remed\ for syphilis tsiabiihbed a new method ot 
research whch ha since Melded other rt ults ot great ixnpor 
tance and promises to product e\cn greater sutce ses 
In hi search for a sub tance which would kill the mtectious 
organism of syphilis (g z ) the rreponema palhdmn without m 
junng the patient Ehrlich started with the knowledge tb**t allied 
organisms the tiy panosomea were killed bv certain dyes and 
organic arsenic compounds kot content with a random examina 
tion of the known compounds he determined quantitatively which 
types of compounds were the most satisfactory for his purpose and 
tlien got new compounds prepared according to a definite plan He 
made a sa stematic examination of a long senes of organic arsenic 
compounds determining in each case the minimal dose of the 
drug which would cure an ammal infected with trypanosomes 
{niimmal curative dose) and the maximal dose which the ammal 
could tolerate (maximal tolerated dose) He termed the ratio — 

(maximal tolerated dose) 

(minimal curative dose; 

the therapeutic index and sought for a drug with the highest 
possible therapeutic index. The compound saKarsan or arseno 
benxole was the 606th arsenic preparation investigated and in 
1910 It was introduced as a remedy for syphilis Two years 
later Ehrlich introduced neosaivarsan or nov arsenobenzoie which 
has to a krge extent replaced saivarsan m the treatment of syphilis 
(see ’Venereal Diseases) Ehrlichs brilliant success stimulated 
an intensive investigation of the action of organic metallic com 
pounds upon diseases due to mfections by animal parasites 
New Methods — number of important new methods of treat 
ment have been discovered Intramuscular injections of bismuth 
salts have been found to be of value in the treatment of cases of 
syphilis which are refractory to the organic arsemcals Salts of 
antimony also have been found to have important new therapeutic 
actions A century ago the production of subacute antimony 
poisoning by large doses of tartar emetic was a routine treatment 
for a very large number of diseases but the revolt against the 
heroic methods of treatment of disease in the middle of last 
century led to tartar emetic being almost abandoned as a thera 
peuiic agent The drug was discovered to possess the new and 
important therapeutic action of acting like arsenic as a specific 
disinfectant for ammal parasites (see Hookworm) Intravenous 
injections of antimony salts have been found of great value in 
treating various diseases due to trypanosoma! infection and also 
have been found to cure the disease bilharziasis (qv) 

Perhaps the most important internal disinfectant to be dis 
covered is the compound Bayer os a derivative of the dye 
trypan blue This substance has a powerful action both m pre 
venting and relieving the trypanosomal disease sleeping sickness 
(qv) the worst scourge of tropical Africa 
Mollgaard showed recently that an organic compound of gold 
sodium aurithiosulphate named sanocrysm can produce very 
remarkable curative effects in a certain proportion of cases of 
tuberculosis (qv) but is equally capable of producing deleterious 
effects and therefore great care is needed in its administration 


Antiseptics* — The special conditions of "World War surgery 
1 k He c rovtrv ot powerful wound disinfectants an ur^^ent 
i i if Fiber oi new dismiectant compounds of great 
c \i V trt d covered for example the dye acriflavine and 
qi n ren a s vmzin ind optochin (see Antiseptics) 

\ ri h the vn he 1 oi the alkaloid quinine has not yet been 

t f ta niMF Hi it chemical structure IS known and it is 

j ) t o n o ily the structure of the alkaloid and thus produce 
^ co-'n un ^ \ 02111 and optochm are two quinine derivativeb 

w! n h ui r in m qumme m having a far more potent disinfectant 
un 0 bacHna \nother important new wound disinfectant is 
th crim n T an organic chlorine compound which acts by slowly 
lu r I f, chknre The m infection of the kidney and the bladder 
1 moth r in portant problem in which advances recently have 
been made \ new organic compound termed hexyl resorcinol 
I pear t i be a ver> powerful urinary disinfectant 
^ Use of Active Principles —Most of the advances mentioned 
hither 0 hive depended upon the discovery of new synthetic 
^ organic compounds of greater potency than any knowm hitherto 
but cares for other dise ses have been discovered by substituting 
punned active principles for crude vegetable extracts 
Ipecacu rha has been known for more than a century to benefit 
amoebic d>senter> but the administration of the drug by mouth 
was i mited b> its action as an emetic Sir Leonard Rogers showed 
in 191 that subcutaneous injections of the alkaloid emetine the 
chief active principle present in ipecacuanha usually produced a 
rapid cure m cases of amoebic dysentery (see Dysentery) 
Similarly it has been known for many years that leprosy (g v) 
IS oiten benefited by administration of Chaulmoogra oil but it was 
found impossible to administer large doses of this oil by mouth on 
account of its irritant properties Organic chemists isolated from 
Chaulmoogra oil certain complex fatty acids named hydnocarpic 
and chaulmoognc acids which were believed to be the chief active 
principles present in the oil Sir Leonard Ro ers in India and 
Heiser m the Philippines introduced the method of mjectmg prep 
orations of these purified fatty acids intravenously or intramus 
cularly and obtained remarkable curative effects even m the cases 
ot leprosy of many years duration (see Leprosy) The most 
striking recent successes of pharmacology have been achieved in 
the cure of infectious diseases because in most other serious 
diseases some vital organ has received irreparable damage which 
drugs may alleviate but cannot cure 
Anaesthetics and Hypnotics — Important progress has how 
ev er been made m the discovery of drugs needed to produce cer 
tarn temporary alterations in the functions of the body General 
anaesthetics are perhaps the most important group of drugs of 
this class In 19 4 and 1925 acetylene and ethylene were tried 
as substitutes for mtrous oxide but at present it is doubtful 
whether the new gases will prove superior to mtrous oxide 
Many drugs produce some very useful action but have in addi 
tion some highly undesirable side action Cocaine (qv) for 
example is an excellent local anaesthetic with the grave dis 
advantage of sometimes producing dangerous effects on the brain 
Of the large number of local anaesthetics which have been syn 
thesised m the hope of producing some complete substitute for 
cotame Novocame is one of the best known and can replace 
cocaine completely for many but not for all purposes Since 1910 
a number of new compounds of great potency as local anaesthetics 
have been discovered and cocame may soon be superseded 
Similarly a host of new and very potent hypnotics have been 
synthesised in the hope of finding a rehable hypnotic which will 
not produce a habit and is perfectly safe Unfortunately not 
much advance has been made in this field In a few cases impor 
tant new uses have been discovered for drugs which have been 
known for many years such as the discovery m igiS that qumi 
dme one of the alkaloids present in Cinchona bark or Jesuit s 
bark can cure the important disorder of the heart known as 
auricular fibrillation (See Cinchona Alkaloids oe ) 
Tbysroiogicai Fenttures — ^The accurate analysis of the mode 
of action of drugs of well established reputation has in certam 
cases greatly increased their value making it possible to increase 
their dosage with safety and thus ensunng tha«: sufficient of the 
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aru^, IS gnen to produce the ph> sioiogicai eftect dt ired The 
admeis^ ition ot dm alis m heart di ease is a c se %\hcre con 
siderable inipro\ ements m technique ot this character lia\e been | 
ciettid m rtcert -vears 

The ti dv of he actions 0 extracts of the glands of m ern 1 
pcre lOP E%docri\olog\ ) is a field conr^on to ph> iolog\ 
and ph rriatoioio iob6 it Mas shown that the two disea s 
mwotJtma and ere mi m due to defitienc} ot the th\ro d secre 
tion and previous!) cons der d corrple ely incurt^ble couid be 
cured h} the iirole remed> ot admimsterii g dried thcroid gland 
b\ the mouth In 19 Ban mg obtained an extract from the 
pancreas vhich he te med insulin (g ) and which he proved 
would relifve the di ea e of diabetes melbtus (9' ) 

There are pecalnr ditiiculties attending the stud} of the secre 
lions of the endocrine glands A.ctiv e principles have been obtained 
irom the parathvroid glands and the ovanes which also promise | 
to be of value as agents for substitution therapv where the ' 
normal secretions of these organs are deficient Substances have | 
been obtained from other endocrine organs which have no certain ' 
value as agents for substitution therapy but are dru^^s with 
powerful and inteiestmg pharmacological actions One such sub 
stance adrenaim was discovered m 1896 and has been found of 
great value in producing constriction of small arteries and thus 
acting as a haemostatic 

Extracts of the posterior lobe of the pituitary gland produce 
a rise of blood pressure and constriction of plain muscle and 
since 1916 this extract has been brought into therapeutic use and 
IS now very extensively used to cause contraction of the uterus 
and thus to accelerate childbirth and to prevent the disastrous 
complication known as post partum haemorrhage 

Vitamins — ^The vitamins (g v ) are biological products which 
hav e important pharmacological actions They are unstable bodies 
of unknown chemical composition which are present in minute 
amounts m a Lrge variety of fresh foods but usually are absent 
in preserved foods Several vitainins exist and a regu%r supply 
of ail of them is essential to normal development and health 
Scurvy and rickets are two examples of diseases caused by vitamin 
lack Lemon juice has been known for more than a century to be 
a specific cure for scurvy and biochemists have now succeeded m 
concentrating the vitamins of lemon juice so that a child suffering 
from infantile scurvy can be given the vitamin equivalent of 20 
lemons in a single day Simiiarl} cod liver oil has long been 
recognized as a cure for rickets and the vitamin of cod liver oil 
has also been prepared in concentrated form 

Parasitology — ^The disease producing parasites are of two 
classes firstly the animal parasites such as the trypanosomes and 
secondly the vegetable parasites the bacteria Very remarkable 
successes have attended the preparation of internal disinfectants 
for the animal parasites and cures have been found for a number 
of the worst diseases that afflict mankind in particular cures have 
been discovered for a number of very serious tropical diseases 
(g V ) Less striking success has attended the endeavour to find 
disinfectants that will lull bacteria mfectmg the body but a cer 
tain amount of progress has been made and any advance in this 
field is of the greatest importance to the inhabitants of temperate 
climates because most of the worst infectious diseases of the 
temperate zone are bacterial in origin 

Bibuggraphy^ — ^The most important work for general reference is 
A Heffter Mandbuch der ExpenmenteUe Ph&rmakohgte 3 vol 
(1920) see also A R Cushny Pharmacology and Tkerapeuttes 8th 
ed (19 4) W E Dixon Manimi of Pharmacology 6th ed (192$) 

A J Clark Apphed Pharmacology 2nd ed (19 6) T Sollmann Man 
ml of Pharmacology 3rd ed Philadelphia 1926 (bibl ) H H Meyer 
and R Gottlieb Experimental Pharmacology 2nd ed m Enghsh Phila 
deiphia 1926 (bibl ) E Poulsson Texl book of Pharmacology and 
Therapeutics London 19 3 

PHAIMACOPOIIA, a book containing directions for the 
identification of simples and the preparation of compound medi 
cmes and pubhshed by the authority of a government or of a 
medical or pharmaceutical society The first work of the kind 
published under government authority appears to have been that 
of Nuremberg m 154 

In England ui^ 1617 such drugs and medicines as were m com 

W g. 


mon use were sold bv the apothecaries and grocers In that year 
the apothecants obtained a separate charter and it was enacted 
tha no grocer should keep an ipothecar} s shop The preparation 
ot phv icians prescriptions was thus confined to the apothecanes 
upon whom pressure was brought to bear to make them dispense 
accur^telv b} the issue of a pharma opoua in i6ib bv the Col 
lege of Phvsicians 0 London and b} the power which the wardens 
of tne apotheca les receded in common with the censors of the 
Coile e of Ph} tians oi e\ m mug the shops of apothecanes 
within / m or London and des roving all the compounds which 
thev found unfaithiulK prepared Between 1618 and 1851 i> 
edi ions of the London Pharmacopoem we e issued each tendm^ 
towards simplification and efimmation of many ridiculous and 
highlv compound medicines that had been in v ogue for 000 }ears 
The first Edinburgh Pharmacopoem was published m 1699 and 
I the la t m 1841 the first Dtiblm Pharmacopoem m 1807 «nd the 
last m iS^o 

I The preparations contained m these three pharmacopoeias were 
' not ail uniform in strength In consequence of this inconvenience 
and danger the Medical Act of 1S58 ordained that the General 
Medical Council should cause to be published the Bnt $h Phar 
n acopoeia which should be a substitute throughout Great Britain 
and Ireland for the separate pharmacopoeias The first British 
Pharmacopoem was published m 1864 Since then revi ed editions 
have been b ought out periodically physicians and pharmacists 
being consulted in their compilation But each new edition re 
quires several }ears to carry out numerous experiments for dev is 
mg suitable formulae so that the current Pharmacopoeia can never 
be quite up to date This difficulty has hitherto been met b} the 
publication of such non official formularies as Squire s Companion 
to the Pharmacopoeia and Martmdale s Extra Pharmacopoeia re 
cordmg all new remedies and their preparations uses and doses 
National pharmacopoeias now exist m the following countries 
Austria Belgium Chile Denmark France Germany Great Brit 
am Greece Holland Hungary India Japan Mexico Norway 
Portugal Russia Spam Sweden Italy Switzerland the United 
States Venezuela Rumania Finland Argentina and Servia 
The French Codex has probably a more extended use than any 
other pharmacopoeia outside its own country being in connec 
tion with Dorvaults LOfficine the standard for druggists in a 
large portion of Central and South America it is also official in 
Turkey It contains about i 50 drugs and preparations or 
double the average of other modern pharmacopoeias 
Some difficulty has arisen since the passing of the Adulteration 
of Food and Drugs Act concerning the use of the Pharmacopoeia 
as a legal standard for the drugs and preparations contained in it 
It has been held m the Divisional Courts (Dickms v Randerson) 
that the Pharmacopoeia is a standard for official preparations 
asked for under their pharmacopoeial name But for many drugs 
and chemicals not in the Pharmacopoeia there is no standard of 
purity that can be used under the Adulteration of Food and Drugs 
Act An important step towards supplying this need has been 
taken by the pubhcation under the authonty of the Council of the 
Pharmaceutical Society of Great Britain of the Bntuh Pharma 
ceuheal Codex m which the characters of and tests for the punty 
of many non official drugs and preparations are given as well as 
the character of many glandular preparations and antitoxins that 
have come into use m medicine but have not yet been introduced 
into the Pharmacopoeia 

An International Fliatnaacojpoeia- — Attempts h^e been 
made by international pharmaceutical and medical conferences to 
settle a basis on which an international pharmacopoeia could 
be prepared but so far without result (See Pharmacy ) On the 
other hand a project for an imperial pharmacopoeia which should 
be adapted to the general and local requirements of all parts of 
the British Empire has met with better success With the aid of 
the medical and pharmaceutical authorities m each of the seventy 
administrative divisions of the Bntish Empire an Indian and 
Colomal addendum to the Bntuh Phartmeopoem of 189S was 
compiled and pubhshed in 1900 in which each article receives 
official sanction m the countries indicated in the monographs 
Several unofficial universal pharmacopoeias have been pub 
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in lu av inr ea^ed as shown by successive etoons of the 

I h Lr ed Mates and other pharmacopoeias The definition 

0 n * sHs become more precise tests obdentity hmits of 

1 - s -t hod of a sa-v have been introduced and the use 
( t h -icroscope reqaired for the examinaUon of many vegetable 

L T^t nlrodLCtion into medical practice of countless syn 
t the i of such organotherapeutical substances as the 
h sum pitmtrin etc and of various vaccines and sera has 
^ f d on pharmacists the necessity of special study in order 
3 r> r nd them The same may be said of the X rays and 

)i c \ t mm the latter in an impure form being used m the 

form ot cumpres ed tablets or of capsules Hypodermic injections 
rt no / conmonl> supplied sterihsed and m ampoules and the 
h rrrau t mu t therefore be acquainted mth the principles of 
toil ation and t^vith the action upon sensitive alkaloids of the 
fjnrl flip* MkaliTiitv of the slass of which the ampoules 


See Alartmdtili and W tc t i^i 2 PI arm c p ea t h ed 
1924- -5 i9tli cd vol 1 ij o Br t it I harm tee u i al Co x London 
ig % BnU\h P! arm wo e L nion y bquirt C mpanonto le 
Bnti h Phaimaco^i a i h o London 1910 L hx n i 1 amcftartds 
SaPietis Pharmacjpe frtr \ Pan i 0 Pnarwac^e to oj the 
? m ed ^tat s f im rri h dt ern al revi 1 n Philid phn 132^ 
Petits k i? netl nch 6lb ed Berlin i ^ 6 (£ M Ho ) 

PHARMACOSIDERITE, a miner 1! sptc es ton isting of 
h'sdra ed basic 2 errit arsenate Fe^O^FelOH) HO Cr> tii& 
ha e the form of mall harpl de ined cube ot an olive or gnss 
green colour and occur together m considerable numbers on. the 
matnv of the specimens On account ot its cub c form it was 
early known as cube ore the name pharmacosidente alludes to 
the arsenic and iron pre ent (<papjxam poi on and otoijpos, 
iron) The faces of 111 cube are stnat d parallel to one diagonal 
and alternate comers may be replaced bv faces of a tetrahedron 
Natural erv ^als are sometime honev yellow to brown in colour 
but this appear to be due to alteration Pharmicosidente is a 
mineral of secondary origin the erv steals occurring attached to 
go^zany qmrtz in the upper part ot veins of copper ore 
PHARMACY, the art of preparing preservmg and com 
pounding medicines according to the prescriptions of phvsicians 
The term was first used m this sense m 159/ The International 
Congresses of Pharmacy held at intervals from 1865 to 1913 
afforded opportunity for the discussion of questions of inter 
national importance Much t me and effort were expended in the 
endeavour to produce an international Pharmacopoeia and to 
ensure that all medicinal preparations should be the same no 
matter in what country they were presenbed The attempt failed 
but it paved the way for the adoption of useiul international 
regulations (See Fharmacopofia ) 
lateriiatioaai — ^The congress held in. Pans m 

1900 recommended that a comparative table should be prepared 
showing the difference in the strength of medicaments beanng the 
same name m different pharmacopoeias This table was considered 
at a conference of accredited delegates from various nations m 
Sept 1902 and a hst of preparations was issued upon which agree 
ment as to strength had been reached An international agreement 
embodying this list was signed in 1906 by the representatives of 
18 nations and substantially all the deasions contained m it 
have been observed in the new issues of the pharmacopoeias of 
the signatory nations A similar conference was held in Pans in 
1925 to revise some of the deasions of the first conference and to 
take furjjicr steps towards the unification of the pharmacopoeial 
formulas for potent drugs and their preparations 
The loth international congress held at Brussels in 1910 deaded 
to estabhsh a Federation Internationale Pharmaceutique for the 
protection of pharmacy as a profession and as an apphed saence 
The federation was established in 1912 at The Hague with Prof 
Vah Itaihe and Br Hofmn the first president and secretary 
respectively Twenty four national societies 0! pharmacy are now 
n^cluded m ft althon^ Austm Denmari; Germany Hungary 
and Russia bhve retired since the World War The Federation 
Internationale Pfiattnaceutique has held meetings annually smea 

PfiarUmcf and Steienee— The demand made xj^pm 
fatewled^ a# tedmeal sbl! of the pBhrmacail have 


ha\e been made 

The Qualifications of the Pharmacist — ^In addition there 
^ lore to a Lnoi^ledge of chemistry and botany as apphed to phar 
i mac the pharmacist must be an expert microscopist He must 
* keep him', it mtormed as to the new developments of therapeutics 
and must be competent to supply such medicines as the physician 
may pre cnbe Disinfection and hygiene also come within his 
purview To ensure his competency the Federation Internationale 
Iharmaceutique agreed that the following subjects should find a 
phee m the studies of the pharmaceutical student chemistry 
i (analytical biological physiological and pathological) pharmacy 
fchemicai and galenical) pbaimacognosy micrography toxi 
cology hygiene legislation pharmacology botany microbiology 
mathematics cr3staliography disinfection sterihsation and optics 

Modem Developments — ^Developments in the treatment of 
diseasta and in the nature and quahty of the remedial agents 
required which are the outcome of scientific research have a 
direct bearing upon pharmacy Barger Dale Carr Stoll and 
others have shown that ergot contains two extremely powerful 
alkaloids ergotoxme and ergotamme upon which its activity 
chiefiy depends accompanied by various amines such as ty 
roamme and histamine which possess a subsidiary efficacy The 
two alkaloids are soluble in alcohol but insoluble m water and 
are easily converted into inactive substances from which they 
can be regenerated These discoveries opened the way to a prep 
aration of ergot which has proved very satisfactory 

For a long time the group of oxymethylanthraquinone drugs 
which includes purgatives such as rhubarb cascara sagrada etc 
had bathed investigators as the crystalhne oxymethyianthra 
quinones or their giucosides failed to explain quantitatively at 
least the action of the drugs Maeder has isolated from elder 
buckthorn bark the glucoside glucorhamnin m which two sugar 
groups are present The laxative action of glucofrangulm is such 
that the amount present in the drug corresponds to the activity 
of the latter Probably similar giucosides wiU be found m other 
members of the group Kiefer working upon Cape aloes showed 
that the resms previously considered inactive were on the con 
trary strongly purgative and isolated the substance to which the 
gripmg action was due and so made an important step towards a 
ratnmai preparation of aloes Bourquelot showed that many 
enzymes possess a synthetical as well as analytical action and 
prepared a number of syntheticai giucosides and demonstrated 
the possibihty of produang in the laboratory an entirely new class 
of compounds 

Sta|jiLisati.oti of — ^Pharmacists have long desired to 

make from drugs preparations wbicb should contain the active 
coastitmnts in the condition in which they exist in the plafit 
Gons and Amould made an important step tbwmrds solving tfiis 
problem by proving that the caffeine m fresh kola nuts exists m 
combination with kolatm a combmation which is broken txp by 
m oxidase present m the fresh nuts This oxidase can be ten 
dered inactive by steto or alcohol vapour and the combination 
then iwnaSns unaltered when the nuts are dried and prqpata^ons 
iimde from fbm Such treatmmt or %takhsation ^ m % 

' Will probably be qjtensivdy adopted 1 ^ % t 
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Bdttcatiofial System m Great Britain — ^The Pox ons and 
Ih rmac\ \tt of 1905 Jlowea a bod\ corporate and in Scotland 
d firm or partner hip to carr\ on the business of a pharmaceutical | 
ch rribt or chtiribt and d ug ist pro\ided that the bu me s so far 
as it re! ttd to the beeping retailing and di pensing of po sons was 
m dtr the lontroi of a re i« ered pharmaceutical chemi t or chem 
1 t and a m t In the Htoi d place powers were given to the 
Pharm c utical SociPtv to divide the qualifying examination into 
two pa s and to r qmre candidates for the examination to produce 
tibidUor evidence that they had received a sufficient prehim 
n iij praeticdl turning m the subjects of the examination In 1920 
th by lav s ii d regulation necessary for carrying the provisions 
of th A.ct 01 1908 into efiect were drawn up They came into full 
forte at da ts varying from Feb i 19 / to Aug i 19 9 and may 
be br edv bui mansed as follows — 

Before pre entm himself for examination the candidate must have 
bttn regi teied s a student of the Pharmaceutical Society for which 
I.urpo t he m t have pis ed one of a number of entrance examma 
tion ran n irom th junior loc 1 examination of Cambndge or 
Oxford to the matneu tion txamination of the University of London 
^iter registration he mav proceed to the preliminary scientific exami 
nation lor which attendance at an approved systematic course of 
instruction ot at least 4^0 hours in chemistry botany and physics is 
necessary Having pa std this or one of several alternative examina 
tions he will have to decide whether he will be content with passing 
the chemist and dru 1st qualifv examination or aim at the higher 
quaLfication by training for the pharmaceutical chemist quaiitying ^ 
examination In the former case when giving notice he must produce 
a declaration that be has been trained under the direct supervision of 
a pharmacist m the dispcnsng and compoundmg of medicines for 
4000 hours spread over not less than two vear in a pharmacy or m 
the dispensary of a ho pital or similar mstitution approved by the 
council He mu t also have attended an approved systematic course 
of at least / 0 hours m pharmacy pharmaceutical chemistry pharma 
cognosy and forensic pharmacy 

If the candidate elects to proceed from the prelimmarv saentific 
(xammation to the pharmaceutical chemist qualifymg examination 
then he must be trained for at least 2 000 hours m a pharmacy or 
hospital and have attended an approved systematic course of at least 
1 600 hours m botany chemi try pharmacognosy pharmacy and 
forensic pharmacy Th statutory examinations m these subjects are 
conducted by the Pharmaceutical Society 
Thus whereas m 19 0 there was no compulsory curriculum, of 
any kind the entrant mto pharmacy now has to undergo what is 
practically a two years approved systematic course of traimng 
for the lower qualification and a three years for the higher m 
addition if he has matriculated university degrees are open to 
him This achievement places the pharmaceutical student m Great 
Britain on a level with those of most other countries 
Sale of Poisons — Since the passing of the British Poisons and 
Pharmacy Act in 1908 the number of substances brought within 
the range of Part I of the schedule (those which may not; 
be sold to any person unknown to the seller unless introduced | 
by a person known to both parties and of which the sale must j 
be duly registered) has been much increased It now includes 
Aconite aconitine and their preparations all poisonous alkaloids 
not specifically named and their salts and all poisonous denvatives of 
alkaloids arsenic and its preparations atropine and its salts and thdr ; 

B 'rations belladonna and all preparations or admixtures (except ' 
orma plasters) containing o 1% or more of belladonna alkaloids^ 
cannabis (the dried flowermg or fruiting tops of th^ pistillate plant ' 
of Cmmins si^Uvu) and the resms prepared therefrom Cantharides 
and Its poBonoiB derivatives any preparaiioh or admi'tture of 
csontaming or% or more of cnca mkalolds oorfe^ve 
cyanide of potas||um and all pqfeonm® and . 

laopsi, msrpoiphwe iwmm) m 


admixtures cortammg 01 of diamoiphme diith>l barbituric aad 
nd ct^ e 1 1 r I 3r nctJI den\atne of baib tur c aad whether 
described as veronal i )| ora mtdinal or bv anv other tiade name 
mark or dt 1 n tio^' nd 11 po onou i* ethane and ureide digitalm 
and li ether po s n w* con litu t of di ital^ cegomne aad all prep 
araticns 0 admix utinan enmt emet c ta tar and 

all p cpaiaticrs or adm tu cs conUinm^ or more ot emetic 
tar*-*! tr ot ot rvt and p t arat ons ot ei ot I id m combination 
with c^eic a id or oth r h htr ta tv ac d vvhethe sold as d ach^lon 
or any other dcscnatin (except marhm pread pla teis) nux 
V om ca and all preparation or admixtures containing o ^ or more 
ot strvchnmc op um and all preparatnn or admixtures containing 
o 2^ or more ot morph no picro o-^ir pruss c atid and all prepara 
tion or admixture containm 01 or more of prussic acid savm and 
Its ol and all prcparatiors or admixtures containing savm or its oil 
strophanthin and al other poisonous con tituents of trophanthus 
tobacco any preparation^ c admixture of (other than tobacco pre 
pared for mokmg and nufi) contaimng the poisonous alkaloicte of 
tobacco 

By the Dangerous Drugs Act iq o* 3 further restrictions have 
been placed upon the sale of morphine cocaine eegomne dia 
morphine heroin and their r spective salts and medicinal opium 
Generally stated the e drains may with certain exceptions be 
supplied only to physicians prescriptions and a record must be 
kept of the quantities bought and sold 

The Labelling of Poisons Order which came mto force in Great 
Bntain on Jan i ig 6 imposed further conditions upon the sale 
of poisons (whether contained in Part I or Part II of the sched 
ule) This Order and the Act under which it is made require that 
m general everv preparation containing as an ingredient any 
poison to which the Pharmacy Act 1S6S as amended applies shall 
bear on the label a statement ot the proportion which such poison 
bears to the total ingredients of the preparation The Federation 
Internationale Pharmaceutique is endeavounng to formulate a 
scheme for the uniform treatment of such preparations by all the 
states included m it (H G G ) 

THB TINITBI> STATES 

Education — ^The total number of pharmacy schools m the 
United States is between ,0 and 80 the majonty of which are 
enrolled m an organization known as the American Association of 
Colleges of Pharmacy This organization since its establishment 
in 1900 has had a great influence m raising the standards of 
pharmaceutical education by v oluntary co operation as there are 
no national or State laws covering the subject m a general way 

Preliminary requirement for entrance to the study of pharmacy 
IS four years of accredited high school work or its equivalent The 
minimum course is of three years duration each year consisting 
of 3 weeks of college work with certain requirements as to 
credit hours and curricula The minimum degree is Graduate m 
Pharmacy (Ph G ) which is acceptable as qualifying for regis 
tration under most State laws The degree of pharmaceutic^! 
chemist (PhC) is also given for a somewhat more advanced 
course and the degree of Bachelor of Science in Pharmacy (B Sc 
m Phar ) is annually conferred upon many students who volun 
tanly take a longer and more difficult course as this degree is 
usually the minimum educational quahfication for official govern 
mental and State positions and for many positions in tnanufacttir 
mg establishments Post graduate courses leading to the degree 
of Master of Saence m Pharmacy (M Sc m Phar ) and Doctor 
of Pharmacy (Phar D ) are available for those who to con 
tinue their studies particularly with a view of entenn^ research 
work or the profession of teaching 

Beginning with the classes entering the pharmacy colleges m 
1932 no student wiH be accepted for a course less tlm four years 
duration so that by 1936 the mimmum course m pharmacy recc^ 
razed in the Umted States will be that leading to the degree of 
Bachelor of Science in Pharmacy 

Regi tsration is no national 

or registering body m the Umted States and each State h^ lU 
own kws applying to the subject These hm and the 
growing mit of there mf orc«MHt have basn matenally 
and i^nda^ed more nearly umfona hf Ihe Hataonal iAssoaatmii df 
Eoar^ of Pharmacy' majority of noW 

■ gmdmtiou froi^ « colie^ of pharmacy m ^ 
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i 

hhcLon Gr ” V^'^hitla E/meutJ of Pharmacy Materia 
M dt J and T iterapenhes (nth ed London 19 3) C H LaW^ll Foyr 
Tn 1 it a } cats of Pharmacy (1927) Soe also bibl under Pharma 

'"'"PHARNABAZUS, Persian soldier and statesman the son of 


States IS the Harr son Antmarto ic \ct uhich is in act gninc: ' j^aj^jces belonged to a family which from 478 bc governed 
police power to the Lnited State government n he eon rol of | ^ ^ Phrveia on the Hellespont from its headquarters 

the distribution of habit 10 ming drug such a mr rphine rc 1 ne Pharnabazus first appears as satrap of this 

etc The proM 10ns of this Act require the regi tration ot everv jn ,, ^hen he entered into negotiations with Sparta 

phvsician prescribing certain habi loming dru s and of everv , j^egan w r with Athens After the war he came into conflict 
pharmacist disposing such drugs as wed a control of the manu ^ ^v ander (q 0 see also Pelopornesian War) who tned 
tacturers and jobbers or wholesalers j Greek, cities under his own dominion and became one 

Still another act of prime importance atiectmg pharmacists is , the causes of his overthrow by a letter which he sent to the 
the \oMtad Act i?ihith pro\ides the legisUtne regulation for the Sparra 

Eighteenth Amendment to the Constitution of the Lmted States gparta broke out he again tried to 

of Amenca commonly ^own as the Prohibition Amendment strenuously With the help of Conon and Evagoras o£ 

This leg! lation makes the physician and the pharmacist jointly organized the Persian fleet and while he was hard 

and solely re ponsible for the di pensing of intoxicating liquors ^ te prepared the decisive sea battle 

used m the alleviation and cure of disease A system of registra , | ^ Cnidus under his and Conon s 

tion and of permits together with numerous regulations ard in 1 command and completely destroyed the Spartan fleet He sent 

spections IS in constant enforcement by Federal officials ^bo as ^ _ 

in the An inarcotic Act are gi\en police powers ir dealing with 
the situation Frequent reports are required m connection with 
the enforcement of both the Antmarcotic and Prohibition laws 
Pharmaceutical Manufacturing and Retailing -—Pharma 
ceutical manufacturing on a large scale has reached a very high 
state of efficienc> m the Lmted States This does not take into 
account the nostrum or so called Patent medicine business over 
which no supervising control whatever is exercised except in the 


support to the allies m Greece by which the walls of the Peiraeus 
were rebuilt But m the war on land he struggled in vain against 
the Ietharg> and disorganization of the Persian Empire and when 
at last in ^8/ m consequence of the embassy of Antalcidas to 
Susa the king decided to conclude peace with Sparta and to 
enter again mto close alliance with her Pharnabazus the principal 
opponent of Sparta was recalled from his command in high hon 
ours to marry Apame a daughter of the king (Plut Artax 27) 

r t V t X. 4.1 TDj jT-v In 38:) Pharnabazus was one of the generals sent against Egypt 

matter of labeling where the Food and Drugs Act holds ^ ^rtd in S n he ordered to escpeditiL 

manufacturers of such preparations to strict accountability in ^ ^ ^ 

connection with claims for composition and curatne value The & & j j ^ 


manufacture of official preparations which a centur> ago was 
almost entirely in the hands of retail pharmacists themselves has 
almost all been given over to the hrge scale manufactures In 
addition there is a great volume of business m non secret medi 
cines whicn phy icians are induced to prescribe by name instead 
of wnting a detailed prescription for each patient 
American pharmacy is confronted w th a very embarrassmg 
situation in that the professional courses for registration are 
longer and more exacting and the demand for professional pharma 
ceutical services seems to be diminishing This has led to the 
development of commercialism m pharmacy to a degree not yet 
experienced m other countries and the independent pharmacist 
who desires to maintain his professional status is having a difii 
cult time*to hold his own (C H LaW ) 

Bibliography — Yearbooks Yearbook of pharmacy (London) 
JakresbencM der Pharma te (Gottingen) Yearbook of the American 
Pharmaceutical Assoctaiton (Baltimore) Journals Pharmaceutical 
Jour Chemtst and Druggist Bntish and Colonmt Pharmacist 
American Jour of Pharmacy Jour of ike American Pharmaceutical 
As € a wn Archv dr I karma e Pharma eutmhe Manat hefte 
Fharmateuttsche Nachnekten Pharma eutische Zen^ralkalU (Bres 
den) Sekwe ensche Apoiheker etiung Jour de Pharmaezf et de 
Chtmte Bultetin des Sciences Pkarmacologiques Pharmaceutmk Week 
Mad Jour de Pharmacie de Belgiqm Genera! N Guibourt Btstotre 
abregie des drogues simples (rS 0) J Pereira Elements of Matena 
M edtea and Thempeuttes 2nd ed (1842) 0 Berg Anatmmscher Atlas 
(1869) F A Fluckiger and B Hankury Fh&macographa (1874) 
L Koch Mtkroskopmke Analyse der Drogenpiduer {1901) A 
Schneider PoMered Vegetable Drugs (1902) H G Greenish and E 
Amiofttm! Mas of J^egetabk Powders (1904) , Mmkncydo 


when m 3/3 all was ready his attempt to force the passage of 
the Nile failed A conflict with Iphicrates the leader of the Greek 
mercenaries increased the difficulties at last Pharnabazus led the 
army ba k to Asia Wh n he died is not knowru (Ed M ) 
PHAE.SALUS, BATTLE OF (48 bc) The defeat sus 
tamed by Ju lus Caesar at Dyrrachium in May 48 b c in no way 
d sheartened him but it compelled him to change his plan and 
that at once The task b fore him was a difficult one namely to 
retire before a victorious enemy and cross two bridgeless rivers 
the Genusus and Apsus Leaving 13 cohorts and 300 vessels to 
guard Dyrrachium on June 3 Pompey set out towards Heraclea 
whilst Caesar made his way to Aegmium in Thessaly where he 
was joined by Cn Bomitius and two legions this brought his 
force up to nine some 24 000 men He moved eastwards and 
camped north west of Pharsalus m the plain on the left bank of 
the Enipeus There he awaited his enemy whose army numbered 
30 000 infantry 7 000 cavalry and a large number of light troops 
Pompey felt certain of victory but he overlooked the personal 
factor and forgot that Caesar was his army and that as one writer 
says The whole body was instinct with his purpose Caesar 
felt equally certam of success The battle was fought on June 29 
Pompey planned to hold Caesars front with his infantry and 
mass his cavalry largely outnumbering Caesar s on his left wmg 
m order to envelop Caesars right wmg and attack it m rear 
Pompey s nght wing rested on the river Empeus and was pro 
tecled not only by the steep banks but by a force of some 
600 horsaaen as Caesar saw It was under tjie command of 
Lentulm and was composed of CiliOian and Spanish troops-^ 



PHAR'i N &ITIS— PHARV NX 695 


m Hi k t \ ng nu’^Dt cd i t I md III legions and 

m s atton pamtd h\ ronipe\ n per on scipio held the centre 
mtb two ^\n n iepiun aid the bulk oi the cat aim slnf^ers and 
arth rs iindei Labierus mere ma sed on the outer hank ot the 
left ire 

C t ar drett up hi kgion m th ee lines oi cohorts tour ir he 
nr t iirce m the econd and hree in the third his s ood 
t ^ o tp On hen ht he p aceo he \ legion, and on tre le t he 



B C WHEN JULIUS CAESAR DEFEATED THE ARMY OF POMPEY 

I\ Antony commanded the left Sylla the right and Cn Domitius 
the centre he himself took up his position opposite Pompey Thus 
far his order of battle was normal but he had noticed the large 
lorce of cavalry massed on his enemy s left Recognising that 
this mass was intended to outflank him he drew up a fourth line 
of chosen cohorts taken from the third line and placed sis of 
these cohorts and his small force of horse on his right telling 
them that on their courage would depend the results of the battle 
The third line he proposed to hold in reserve and the first and 
second he ordered not to charge until he required it to The trum 
pets were then sounded and the battle cry of Venus Victnx; 
raised to which the Pompeians answered Hercules Invictus 
Pompey had ordered his men to await the enemy s assault for 
he considered that when the two forces clinched his troops would 
be the fresher but Caesar reahsing that this was a sign of weak 
ness ordered his legions forward trusting as he did to the impetus 
of the charge inspiring them with courage Mid way his men 
paused to regain breath then advanced again and when within 
range the front rank men hurled their javelms and drawing their 
swords rushed forward and the two lines cimehed Immediately 
lompey launched his cavalry and archers against his enemy s 
right flank driving Caesars cavalry from the field Then the 
fourth line came into play and m place of casting their javelms 
they closed on the horsemen with the sword sinking at the 
horses breasts and the men s legs and faces In spite of their 
numbers the horsemen turned and fled and the fourth hue falling 
upon the archers and slmgers drove them back then wheeling to 
the left they struck Pompey s front now locked m battle on its 
flank and rear At once Caesar galloped to his third line and or 
dered it to advance This it did breaking through Pompey s front 
When Pompey saw his cavalry routed despamng of success he 
fled to his camp possibly to rally the fugitives The camp was 
eventually assaulted and taken whereupon Pompey and so horse 
fled to I^nssa and embarked for Egypt where later on he was 
assassinated by Ptolemy Auletes or rather by his tutor the eunuch 
Pbotntis for Pfhlemy was but | boy of tm In this battle Caem 


ic t o centuruns and oo men killed and Pompey 15 000 killed 
and 40UO pn oners Cacbar for political reasons showed great 
ckmenc\ i)\ prod rang a general pardon He then organised his 
prisoner irto t vo new legion and sent them to A la 
^ Bibliooriphi — Cat ar Commentanes the Catihne 0 Sallust the 

Pker ilm 01 Lucan ard the nisto les of ^ppian Dm Ca ms and 
\erems Patercuiu Momm er cry or Rome \ Holm E^s orv 

of Greece Col Stoitel E s oir L,e Jute guerre a k (ibbf) 

T \ Dodge Ca sar (1S9 J % Fioude Ca ar a Sketch (i8}6l 
G Ft rero Gr a nets and Dec! ne of Rome (190 ) W W Fowler 
Jthm Cae ir 11909) (J F C F ) 

PHARYNGITIS The pharj nx is frequently the seat of a 
chro iic inflanmator\ condi ion usuaiiv associated with derange 
^ nent ot the diges i\e organs or with svphiiis or gout some 
times It IS due to much speaking or to excessive tobacco smoking 
— especiailj oi ci arettes On inspection the mfiamed mucous 
f membrane is een unduly red and glazed and dotted over with 
I enlarged follicles The condition produces irritation and dr> 

* ness with cough and distomiort which may eventually become 
chronic Treatment consists m removing sources of irritation 
I and m the application of the electric cautery of astringent lotions 
I or of mild caustic solutions 

PHARYNX, m anatomy the cavity into which both the nose 
and mou h lead which is prolonged into the oesophagus or gullet 
below and from which the larynx or air tube comes off below and 
m iront it therefore serves as a passage both for food and air 
The back and sideb of the cavity are formed by the three con 
stricter muscles of the pharynx each of which overlaps the outer 
surface of the one above it and these are lined internally by thick 
mucous membrane Above the pharynx is attached firmly to the 
base of the skull and the internal pterygoid plates so that this 
part cannot collapse but below the anterior and posterior walls 
are m contact and a transverse section of the pharynx is a mere 
sht 

From the front wall on a level with the floor of the nose and 
roof of the mouth a slanting shelf of muscular and glandular 
tissue covered with mucous membrane projects downward and 
backward into the cavity and divides it into an upper part or 
naso pharynx and a lower or oral pharynx (see fig } This shelf 
IS the soft palate and from the middle of its free border hangs a 
worm hke projection the uotda The whole of the front wail of 
the naso pharymx is wanting and here the cavity opens into the 
nose through the posterior nasal apertures Olfactory Sys 
tem) On each side of the naso pharynx and therefore above the 
soft palate is the large triangular opening of the Eustachian tube 
through which air passes to the tympanum (see Ear) Behind 
this opemng and reaching up to the roof of the naso pharynx n 
a mass of lymphoid tissue most marked in children known as the 
pharyngeal tonsil This tissue hypertrophies in the disease known 
as adenoids 

The oral pharynx communicates with the naso pharynx behind 
the free edge of the soft palate Above and in front it is contmu 
ous with the cavity of the mouth and the demarcation between 
the two IS a ridge of mucous membrane on each side running from 
the soft palate to the side of the tongue and caused by the pro 
jection of the palato glossus muscle (anterior pillar of the fauces) 
About half an inch behind this ridge is another made by the 
palato pharyngeus muscle which gradually fades away m the 
side of the pharynx below (posterior pillar of the faqi;es) Be 
tw€fen the two pillars is the fossa (tonsilar sinus) in which the 
tonsil lies 

The Tanstl is an oval mass of lymphoid tissue cover€d by mu 
cous membrane which dips m to form mucous crypts externally 
Its position nearly corresponds to that of the angle of the jaw It 
IS very vascular deriving its blood from five neighbouring arteries 
Below the level of the tonsil the anterior wall of the pharynx is 
formed by the posterior or pharyngeal surface of the tongue 
(go) while below that 1$ the €|Bgiottis and upper opemng of 
the larynx which is bounded later^y by the arjteno epiglottic 
folds (sm Respiratory System) On the lateral side of each 
of these folds is a pear shaped fossa known as the s%ui 4 S pynformu 
Below tins the pharynx narrows rapidly until the level of the 
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SMITTAt SECTION THROUGH MOUTH TONGUE LARYNX PHARYNX ANO 
MASAL CAVITY VIEWING THE SECTION SLIGHTLY FROM BELOW 

squamous variety Numerous racemose glands are present (see 
Glands Tiss^fs) as well as patches of lymphoid tissue espe 
cmliy in childhood Outside the mucous membrane and separating 
It from the constrictor muscles is the pharyngeal aponeurosis 
which blends above with the periosteum of the base of the 
skull 

Bmbtyology^The pharynx is partly formed from the ecto- 
dermal stomatodaeal invagination (see Embryology and Motjth) 
and partly from the fore gut which is the cephalic part of the 
entodermal mesodaeum Up to the fifteenth day (see Mouth) 
tbo Imcco pharyngeal membrane separates these structures and 
thotigh BO vestiges of it remain it 1$ clear that the upper and 
front parfeof the naso pharynx is stomatodaeal while the rest is 
mesodaeal The five visceral arches with their mterrenmg clefts 
or pouches surround the pharynx and the Eustachian tube is a 
rottnaat of the first of these The second pouch is represented in 
til© adtit by the tonsilar sinus and until lately the lateral recess 
oi the phtrym was looked r^On as part of the same but it has 
Ed#* been shown to be an independent diverticulum The smm 
jlrobablj' represents that part of the fourth groove 
:W»h whiA ti^ lateral lobes of the th^oid body are derived 
Tie tbnsS is formed in the second ImncM deft m rather 
loWli, for the clefts are largely mmtnpIMe m about the 
ftwth rnonll^ > its t&aue us well as that elsewh#® m 

^ fa forfiied from ly^nplotyte h the mmm 



It Mi ir r dtrntd irom original mesenchyme celL is still 
fu ^ crt 0^ the \entrai part of the phaiynx 

I ^ n Inc iOl To\cle and Respiratory Systeai 

Comparative Anatomy — li iit loYver water breathing \er 
I I ^ r\ I It p r m which respiration occurs The 
w r p is 1 th 0 £?h the r^oLth nd out through the gill slits 
\ i It I c i II ii c wi h he gills or branchiae 

Th c t j|Mu^ oi the phclmii Chordata to which the 

\ ^ c i so le 1 e 1 plied conta ns a worm like 

t r I ii i in vhich numerous rows of mil slits open 
inn ^ H \ triLsh C ih lodiscus another member of the 
II ’ h 1 I on \ one pair of these 

In it b^l ^ n Lro horoi to which the A^scidians or sea 
qj i i h re irc n n-\ rjws of ill silts as there ^.re also 
in he 1 r a 01 which \niphio\us the lanceiet is the type In 
Jl the p lo \cr ferTS there re no true gills as the blood vessels 
hnirg the larfc,t nun her ot slits provide a sufficient area for the 
exchanae ot ^,1 es 

In he C\ clostomata a reduction of the number of gill shts takes 
plict and an mcrea ed area tor re piration is procided by the 
gill jouchts lined b\ pleated folds of entodermal mucous mem 
hrart these form the impiest type of true internal gills In the 
lar al lamprey { \mmocoetes) there are eight gill slits opemng 
from the pharynx but n the adult (Petromyzon) they are reduced 
, to e\en and a cptuir grows forward separatm the ventral or 
j branchial part of the pharynx from the dorsal or di estive part 
Both the e tubes howe cr communicate near the mouth 
I In fishes there are usually five pairs of gill shts though a rudi 

* mentary one ir front of these is often present and is called the 
I spiracle Occasionally as in Hexanchus and Heptanchus there 

* may be six or se\ en shts and the evidence of comparative anat 
om> IS that fiishes formerly had a larger number of gill slits than 
at present 

In the Teliostomi which include the bony fishes there is an 
external gill cover or operculum 
In the Dipnoi or mud fish the work of the gills is shared by 
that of the lungs and in the African form Protopterus external 
gills developed from the ectodermal parts of the gill slits first 
appear In the tailed \mphibians (Urodela) the first and fifth 
gill clefts are ne\er perforated and are therefore in the same con 
dition as all the gill clefts of the human embryo while m the 
gilled salamanders (Necturus and Proteus) only two gill clefts 
remain patent The gills m ail the Amphibia are external and of 
ectodermal ongm but in the Axmra (frogs and toads) these are 
succeeded before the metamorphosis from the tadpole stage by 
mtemal gills which unlike those of fish are said to be derived 
from the ectoderm 

In the embryos of the Sauropsida (reptiles and birds) five gill 
clefts are evident though the posterior two are seldom at any time 
perforated while m the Mammaha the rudiments of the fifth 
cleft are no longer found in the embryo and in man at all events 
none of them are normally perforated except that part of the first 
which forms the Eustachian tube It will thus be seen that m the 
process of phylogeny there is a gradual suppression of the gill 
clefts begmmng at the more posterior ones 
The soft palate is first found in crocodiles as a membranous 
structure and it becomes muscular m mammals The bursa phar 
yngea and pharyngeal tonsil are found m several of the lower mam 
mals In the sheep the lat er is particularly large 
; BiBMOOtAFHY — K Wiedersheim Comparatwe Anatomy of Verte 
bPMUs tramfattti by W R Parker (bondon 1907) Parker and 
Haswoils Zmhgy (London 1S97) Quams MUrn&m of Anai^omy 
(1:908) J F McMurnch Development of the Mwman Body (1923) 

(F G P) 

PHASES The different iummous appearances presented by 
the mooa (qv) md several of the planets the variety of the 
amoTOt of surface visible from the mrth beir^ teriped phases 
' PHEASANTj the bird according to legend introduced by 
the Aigonauts wto Ewope from the pf Qie Fha® (now 
Eion) ip CeWds Its mio i^and Ifas been atto-» 

m mn md % to the : 0 mm, list mt% 
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niddle of the h cen ur\ Of the Zeus we ha\e iinfortunatel} 
ios ill rac sa\e m I copies on corns of Elis which gne m 
bu a ^en 1} no 10 1 of h 10 e and the chancier of the head 

The goo \\a sei ea on a throne e er} part of which was used 

a 1 ground 10 s iira^ cccor tion His bodv was ot noiw 

hi rube ot gold Hs hea^ \ a& oi one ^ hat archaic type the 

Otricoii mask which u cd 0 ot regardtd as a copv of the head of 
the Ohnpm & ae ctr a n! n ore ^han a ctntu y later in 
b \ e Of he he a Par heno two mail copies in marble have 
been lound at Vthens Hee Grier \ft fig 3S) which have no 
excedente of \ orkman hp bu^ hi e a certain evidential \alut 
as to be trea^nent ot their ongma! Other works of Pheidias 
were the Lemnian 4 .thena 11 \polio P rnopiu and an Aphrodite 


on other gi liliaceous biras m The golden pheasant cchryso 
eluding the common fowl the ^-ophus pictus) 
ofiannng m this ci e is called a pero The Bntish pheasants 
ha\e in their blood a mixture of two Chinese species with white 
neekrmg This mixture as well as the pure bred bird has b en 
introduced into \anuus parts of G S A and Canada Reeves 
pheasant (P let est) from northern China has a very long tail 
The golden pheasant I Chrysolophus ptefus) Amherst s pheasant i 
(C nnkershae) and the silver pheasants (Gennaeus spp) are j 
even more bcautitui They are ail Chinese birds and are well | 
known m avianes The lovely Argus pheasants (Argustmius) of i 
\1 ilacca and Siam ma> measure 6ft from the beak to the tad I 
m the male the secondaries of the wings (which are longer than 
the primaries) have metallic spots resembling e}es The monals 
iLophophoms) inhabit the Himalayas The peacock pheasants 
(Lkakurm and Poly plectron) inhabit Burma Siam Indo China 
and the Mah> region the plumage is ornamented with metalhc 
tvespotb The adornments of male pheasants are strikingly dis 
pia}ed m courtship {See Courtship or Ammals ) The so called 
Bohemian pheasant is a very rare vanety 
Sbb Tegetmeier Pheasants thetr Natural fftstory and Practical 
Management Beebt Monograph of the Phasiamdae (191S-2 ) 
PHEASANT’S EYE, a European plant {See Adokis ) 
PHEIDIAS, son of Charmides universally regarded as the 
greatest of Greek sculptors was born at Athens about 500 bc 
H egias of Athens was his first master To his early career belong 
a chryselephantine Athene for Peilene and a Marathon memonal 
at Delphi To this penod also belongs the great bronze Athene 
whose helmet and spear coUd be seen above the Acropolis build 
ings far out to sea An Apollo found m the Tiber bears so many 
of Pheidias s known characteristics tha it may be Pheidias s own 
work (Schrader m 1911) If so it is the only original 
work by him that we have Our information as to his later career 
IS fuller but confusing We know that he made the colossal Zeus 
at Olympia that he controlled the artistic activity at Athens 
under Pericles and fell into trouble from Pericles s opponents on 
charges of peculation and of sacrilege m representing himsef 
and Pericles on Athene s shield But the order of these events is 
obscure All we know is that the Athene Parthenos was dedi 
cated in 43B 

It is important to observe that in resting the fame of Pheidias 
upon the sculptures of the Parthenon we proceed with little evi 
dence No ancient wnter ascribes them to him and he seldom 
if ever executed works m marble What he was celebrated for 
m antiquity were his statues m bronze or gold and ivory If 
Plutarch tells us that he supenntended the great works of Pendes 
on the Acropohs this phrase is very vague On the other hand 
inscriptions prove that the marble blocks intended for the 
pedimental statues of the Parthenon were not brought to Athens 
until 434 ^ ^ which was probably after the death of Ihteidms 
And there is a marked contrast m style between these statues and 
the certain works of Pheidias It is therefore probable that 
most if not ah of the sculptural decoration of the Parthenon 
was the work of pupils of Pheidias such as hnd 

Agoracrito working on hi$ designs rathar than them own 
Amm$ the Greeks ihemseives the two woite of Phento whiiii 
far al others and were the basis of f«n«^ the 

eoi©s*l figures M and ivoiy cdE 2 eus at Ofyiiapia rand of 
Aftenrftir&Km M bfih of wh^ fite 


Lrania a Ehs 

The fine torso of Athena m the £cole dcs Btaux Arts at 
Pans v^hich has unfortunately lost its head ma} perhaps best 
serve o help our imagma ion in recons rue mg a Pheidian original 

As regards the decorative sculptures of the Parthenon which 
the Greeks rated far below their colossus m ivory and gold see 
the article Farther on 

Ancient cntics take a very high vnew of the merits of Pheidias 
W hat they especially prai e are his eitv ated ideas oa godhead and 
these the expression of the best religious thought of his time 
reacted on the religious conceptioDS of Greece A copy of the 
shield that contained his portrait (the btrangford shield) is 
in the Bntish l^Iuseum Pheidia appears as a vigorous bald 
headed old man 

Petersen Kunst des Phzdzas (Berlin 1S73) C ^aldstein Essays 
on the Art of Pheidas (Cambridge Colhgna Pheidias (Pans 

x886) 

PHEIDON (Sth or 7th century b c ) king of Argos Accord 
mg to tradition he flourished during the first half of the Sth cen 
tury BC He IV as a vigorous and energetic ruler and greatly in 
creased the poiver of Argos He graduall} regained sway over the 
various cities of the Argive confederacy tht members of which 
had become practicaiiv independent and (m the words of 
Ephorus) reunited the broken fragments of the inheritance of 
Temenus Hih object was to secure predominance for Argos m 
the north of Peloponnesus Pheidon assisted the Pisatans to expel 
the Elean superintendents of the Olympian games and presided at 
the festival himself The Eleans however refused to recognize 
the Olympiad or to include it in the regi ter and shortly after 
wards with the aid of the Spartans who aie said to have looked 
upon Pheidon as havmg ousted them from the headship of Greece 
defeated Pheidon and were reinstated in the possession of Fisatis 
and their former privileges Pheidon is said to have lost his Me m 
a faction fight at Corinth where the monarchy had recently been 
overthrown He made changes in the existing system of weights 
and measures in the Peloponnese and his system was m use at 
Athens before Solon (Anst 4 tk Pol z ) but Ephorus state 
ment that he first coined silver money seems unlikely 

His date is disputed Fausanias assigns the Olympiad at which 
he presided to 748 but the balance of modern authority is in 
favour of the first half of the 7th century 

See Herodotus vi 127 Ephorus in Strabo vnl 3^8 376 Plutarch 
Amatonae mrratwms 2 Marmor parjum ep 30 Pollux ix S3 
Nicolaus DamaOTBus frag 41 (m C W Miller's Erag hist grai 
corum lu) G Grote History of Greece pt u ch 4 B V Head 
Bistona Numotum (18S7) F Huitsch Gr^chische md r&mmke 
Metrologie (1S82) G Rawlinsons Herodotus appendix hk 1 note 
S On the question of Pheidon s date see J B Bury Hutory of 
Greece 11 468 (1902) J P Mahaiy Problems in Greek Hisiory ch 
3 {1892) J G Frazers note on Pausamas vi 22 « and espeaa% 
G Busolt Gnechsche Geschtchte (2nd ed 1S93) di lii 12 C 
Tneber Phmlon mm Argos (Hanover iSSo) and J Beloch m Rteil- 
isches Mmmm* xlv 393 (1S90) favour a kter date about 380 

PHEBIPS, IDWAKD JOHN (is 2-1909) Ammcwi few 
yer and diplomat was born on July ii 1822 at Middlebury Vt 
He graduated from Mjddl^biry coiUDgs m 1849 wais '9- 
masfew fior a year m Vjrgwia and Ewtetted to tbe bar m ^843 
Fkisb, 1851 to 18SS bfif isms sectud otjatpcritef of tlie TJ 3 Tr6a»- 
jjry, a»d few Ka New Y«?fe ttty tsfeep 

ito leiwffwd tb ^ <if, fbe Ifee 

. Amencan Bat Assoewi^oa and was its pregi(^6S|fc Sfe jeSSo-Bs 
' « ^ 
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PHELPS SAMUEL (looa-i 

b 1 E 

1 

a 

or and an 


1 er was bom a De\onport on Feb Ht made 1 s 

lir t Loud IE aopear nee on \u i i ct it the H \ 

m rke* \ttcr a short ea on the t he \ a w in Mi read tor 
about IX \ears at Co\tnt Gardtn the Ha>mirkt ana Drdr> 
Lane smee si\d> In i 44 he became to les et of s dki Wtil 
Theatre with Thomas L Crteiwood and Mar\ -kmeha Warner 
(1804-54) Phelps spent o icais at Sadlers Weils theatre and 
raised the house to a leading position in London Thirti lour of 
Shakespeare s p!a\s were pre ented theie under hib directun 
He d ed on \q\ f ib B 

PHENACETINj a drug cr>stallizmg f om wa^er in colour ess 
plate mei ing at C It is soluble in about /O parts of hot 
and m about i 400 parts of cold w^^ter It is prepared b> acetel 
atmg para phenetidme or bv heating fara acet>lammophenoi and 
potassium ethvl sulphate with alcoholic soda to iso C It is 
acet\l p phenetidme C H O C6H4 ‘NHCOCHi Para phenetidme 
IS prepared bv treating the sodium salt of para mtrophenol w th 
eth>i iodide and reducing the nitrophenetole to para phenetidm 
or ammophenetole The yield may be doubled by diazotizmg para 
phenetidme couphng with phenol eth> latmg and reducing 

Several compounds related to phenacetin ha\e been introduced 
into medicine Tnphemn is prop>Iphenetidme lactophenm is 
lactyiphenetidme p3 rantm is para ethox> phenyl succimmide 
EtO C6H4 N[CO CH2] salophen or salipbenm is salica Ipheneti 
dine amy dophemn is mandel>lphenetidme In addition se\eral 
other den\ati’ves have been suggested which have a greater 
solubility than phenacetin e g phtsm which is the sodium salt 
of pheimcetmsulphomc acid apoiysin and citrophen (citrophcnm) 
which are citnc acid derivatives of para phenetidm etc 

Phenacetin is contained in both the British and United States 
pharmacopoeia in the latter under the name of acetphene idm 
The dose is to 10 gr given m cachets or n suspension When 
the drug is carelessly made it may contain impurities producing 
considerable irritation of the kidneys The physiological action 
of phenacetin consists m a sedative action on the sensory tracts of 
the spinal cord and a depressant action on the heart where it 
tends to paralyse the action of the cardiac muscle Its chiei 
therapeutic use is as an antineuralgic and it is of service in 
migraine rheumatism of the sub acute type intercostal neuralgia 
and locomotor ataxia 


b c U codu^ re \er> short crowned with low 
rou (Mi I dtntitioo uireduted the premoiars smaller 
i c - ir d t mpi r pa tern The feet are five toed but 
t r if it h b art considerably reduced the small 
ivtdh rt en dT those ot the tapir The arrangement of 
I ^ } t b tn I ht upper row directlv overlying the 

1 i Vi d m E^r i 'ind tht elephant instead of alternating 
a Vi 1 0 n 00 to vvEiiTi is The astragalus m the hind foot is 
j ^ nneraw h Gistmct neck and convex rounded head 

fhi i K X n ill uisbes the Condylarthra from the higher 
un ^aic a ht pr mi i\ e cons ruction of their teeth distinguishes 
th* n ht \ ar oubK pecialized ungulate tooth patterns The 

bram wa -a I md of inferior s ructure (WDM) 

PHENAKITE, a mineral consisting of beryllium orthosih 
t'lic Bt lO occasional!} used as a gem stone In general ap 
oe r n e I is not unlike quartz for which indeed it had been mis 
taken and was on this account named from Gr 4>€va^ (a de 
ceiveri It occurs as isolated crystals which are rhombohedral 
with parall i faced htmihedrism and are either lenticular or pns 
m tit m ha it There is no cleavage the fracture is conchoidai 
and the crystals are sometimes perfectly colourless and transpar 
ent hut more oiten grevish or yellowish and only translucent 
The hardness is high being / ^-8 the specific gravity is 2 98 
Ihen^Lite has long been known from the emerald and chryso 
berwl mine on he Takotaya stream near Ekaterinburg in the 
Lralb where large crvstals occur in mica schist It is also found 
vith topaz and microline m the granite of the Ilmen moun 
tain in the southern Urals and of the Pike s Peak region Colo 
rado Large crystals of prismatic habit have more recently been 
found m a felspar quarry at kra^ero Norway and clear lenticular 
cr'vs^als ar abundant at San Miguel de Pincicaba Brazil 
For gem purposes the stone is cut m the brilliant form of which 
there are two fine examples weighing 43 and 34 carats m the 
mineral collection of the British Museum The indices of refrac 
tion ((a ^16^40 €=165 7) are higher than those of quartz 
beryl or topaz a faceted phenakite is consequently rather brilliant 
and m ly sometimes be mistaken for diamond ^ 

PHENANTHRENE, an aromatic hydrocarbon having the 
same composition ChHio as anthracene (qv) and found with the 
latter in distillates from coal tar boiling between 2/0 and 400 
C The crude solid hydrocarbons from this fraction are separated 
bv crystallisation from various organic solvents (alcohol acetone 
carbon disulphide etc ) phenanthrene being more soluble than 
anthracene The former is also less oxidisable than the latter so 
that chromic acid treatment removes residual anthracene Phenan 
threne (formula I ) is obtained m colourless needles 




OF NATURAt HISTORY 

PHENACODUSj a primitive and generalized hoofed mammal 
of the Lower Eocene now extinct The two best known species 
are represented by complete skeletons found m the Bighorn basin 
of Wyoming m i88r They are of the size respectively of a pig 
and of a fox and typically of the family Phenacodontidae of the 
order Condylattlma 


or triclmic plates melting at loo-ioi C and boiling at 340 C 
It exhibits a famt blue fluorescence m solution or when vaporised 
Its picrate forms yellow crystals melting at 145 C Phenanthrene 
IS oxidised by chromic acid to phenanthraqmnone (formula II ) 
obtained m orange needles melting at 198-202 C it is a typical 
ortho quinone (see Quinones) and condenses with ortho diamines 
to form phenazmes (qv) Distilled with soda lime phenanthra 
quinone yields diphenyl and by further oxidation the qumone 
gives diphemc acid These reactions serve to establish the consti 
tution of the phenanthrene nucleus (I ) This nucleus is present 
m certain of the opium alkaloids and when distilled with zme 
dust morphine yields phenanthrene Many attempts have been 
made but with little success to utihse phenanthrene m colour 
making 

See A E Everest The Higher Coal Tar Hydrocarbons (1927) 

PHENAZINE, m organic chemistry the parent substance of 
many dyestuffs e g the eurhodmes toluylene red indulmes and 
saframnes (See Dyes Synthetic) It may be obtained by 
jiassing anihne vapour over lead oxide or by the oxidation of 
dihydrophenazane which is prepared by heating catechol with 
i orthoftoytenedianune It is ateo formfed whm ortho Jbinodi 
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ph *i\Ianir i di o\tr k d | croxidc 1 tn tdi/cs in 

\tik}^ m dtsmh hne^ t l i L ai d rt nh uinud> oij 
bit n aicoho Its lur’^uia is C Hs\ Suphjrit acid di >he 
1 tom 1 c: i dif p aa dution Tht more coirpiex piitn /me s 
th raphtbopheDizme nipbtliazmes aid paph ho oiaz n s nia 3 
be ort > ta d cordtps ortro d amints \m h ortho qia lorcs I O 
Hn D b\ he o\ d tion ot r ortho diair me ip the 

pastrce o a naph hoMO W M ana h\ the decompo i ion ot 
or ho anhdo { lok dido e c } ^zo compounds m h dilu e aeid 
Ii lk\i or ar or ho 6 mm nes be u ed azonium bases are oh amtd 
Ihe izmts art mosth \eiio\\ m colour disi I unchanged and are 

able to o\idai is The\ add on alL^i iodide readih torming 
ilk 1 iron iir silt 

The s^mme^ncii diammophtn zire i the parent substance of 
^he impor ant d\t tulf lolu\lene red or dimeth>ldiammotoluph n 
i/me I IS obi lined b\ the ox:idation of orthophem Itnedui imt 
with feme chloride b} o\idizmg a mixture of para ammodirre 
thcLniiine and meta tohlenediamine toiu>itne blue an inda 
mine being termed as an intermediate product and passing into 
the red uhtn boiled and also by the oxidation of dimcth\l 
pa aphen\ lentdiamme with metatolylenediamme It cr>staliizes 
m oran t red needle and its alcoholic solution fluoresces strongh 
It d\es silk and mordanted cotton a tine scarlet It is known 
commerciallj as neutral red Phenazonium salts are known as 
safranines (See D\es Synthetic) 

Phetiazone or dibenzopyridazine is an isomende of phenazme 
to which It bears the same relation that phenanthrene bears to 
anthracene (qgv) It is formed b> reducing diortho dmitro 
diphenvi with sodium amalgam and methyl alcohol It crystallizes 


diUMrox btn/4iphenont wniih how hat in the original con 
Urn ition the phthilic icid rt idue his taken the para po i ion 
to tjtte h\dro\\i group ot the phtnoi 
Fiuo ane is a product ot he conden a ion ot phthali and 
nd phenol ubs i on occjrrmg in the ortho positiop to the 
had owl grouDs ot he phenol o tha^ anhydride formation takes 
phee between ttie e h\arox i <^roups It dis o!\es m concentrated 
u^p^anc aud wi h a \eUowi h green fluorescence 
Phtnc’ph h lei ha ex ended u t as a purgative under such 
vnoB'v’n as pur en lavoin lavitol etc The oificaal dose is to 
gram ic i to grams i but larger doses are given Phenol 
ph hTltin IS di oKtd m he bile md bv the alkali of the intestine 
ind b mg irntmt to the latter it cau es pen talsi It is partly 
lb orbed and pirtiv excreted b\ he liver and so acts repeated!} 
on the inte tint ac’^ing lor a few davs as a miM aperient 
PHENOMENALISM m philo opli> is a name applied to 
several diiterent schools ot thought which mamtain m common 
that human knov\ ledge (so called; is confined to phenomena in 
the broad sen e of the term according to which it denotes gen 
erailv events or things m space and time But the schools diher 
among themsehes on the ontological (as distinguished from the 
I epistemological) question relating to the objective source or 
basis of the phenomena ( i ) According to one vnt v it is assumed 
more or less that there is an objective reality of which the phenom 
I ena are the changing appearances but it is mamtamed that this 
ultimate basic rcaht} is be>ond the reach of human knowledge 
which IS limited to the apprehension of appearances adapted to or 
relative to human powers In one form or another some such view 
is maintained by \gnosticism the critical Philosophy Empiricism 


in yellow needles which melt at i:,6 C Potassium permanganate 
oxidizes it to pvndazmetetricarboxylic acid 




or 


\/\x/ 


1 henanne 



Phenazone 


PHENIX CITY, a city of Lee count> Alabama L S A on 
the Chattahoochee river opposite Columbus Ga It is on Federal 
highway So and is served bv the Central of Georgia railway Pop 
5 43 m rg o and b6 m 1930 It is a residential and mdus 
trial suburb of Columbus 

PHENOL CONDENSATION PRODUCT Carbolic 

Acid Baiwelite 

PHENOLPHTHALEM, an organic compound of the 
acomatic senes which has two uses (i) as an indicator for acids 
and bases m volumetric analysis (2) as a purgative drug The 
phthaiems are prepared by condensing phenols with phthahe 
anhydnde phenol itself giving rise to phenolphthalem together 
with a small quantity of fluorane whilst resorcinol under similar 
conditions yields fluorescein (qv) The phthaiems on reduction 
yield phthahnes which are derivatives of tnphenylmethane car 
boxyhc acid thus phenolphthalem itself gives phenolphthaline 


Diphenylphthahde 


0 CM 


^C(C H4 OUh 


^\co 

Phenolphthalem 

.CH(QH4 OH) 
CH4< 

^COH 

Phenolphthaline 


yC(CH).OK 

O C6H4< 

\co — " 


Fluorane 


Phenolphthalem is obtained when phenol and phthahe anhy 
dnde are heated with concentrated sulphuric acid It crystallizes 
m colourless crusts (rap 25o-“2S3 C) and is nearly insoluble 
m water but dissolves m dilute solutions of the caustic alkalis 
with a fine red colour being reprecipitated from these solutions 
by the addition of mineral acid It is to this remarkable colour 
change that its use as an indicator is due It dissolves m concen 
trated caustic alkalis to a colourless solution which probably 
contains salts of a non qumonoid character On fusion with 
causti% alkali fihenolphthalem yields benzoic aod and para 


and Positivism 

(2) Another view is to the effect that there is no permanent 
substance underlying the ever changing flux of phenomena in 
other words these ever changing phenomena are the only reality 
This was the view held by Heraclitus among the ancient Greeks 
and by Bergson among present day philosophers also by others 
(^) Yet a third view would deny the external existence even 
of phenomena m the ordinary sense of the term (that is events 
actually occurring in space and time) and identifies ail reality 
with the mere appearances to or in the mmd or mental expen 
ences as such This view is represented by Shadworth Hodgson 
the author of The Metaphystc of Experience (1898) and others 
It should be observed that the first kind of phenomenalism 
(i) is merely epistemological whereas the other two ( ) and 
(3) are also ontological Ontological phenomenalism implies 
epistemological phenomenalism but not vtce versa See Meta 
PHYSICS and Knowledge Theory oe 
PHENOMENOLOGY denotes a new descriptive philosoph 
ical method which since the concluding years of the last cen 
tury has estabhshed (i) an a priori psychological discipline able 
to provide the only secure basis on which a strong empirical 
psychology can be built and (2) a universal philosophy which 
can supply an organum for the methodical revision of all the 
sciences 

I PHENOMENOLOGICAL PSYCHOLOGY 

Present day psychology as the science of the psychical in 
its concrete connection with spatio temporal reality regards as 
its material whatever is present m the world as ego istic t e 
living perceiving thinking willing etc actual potential and 
habitual And as the psychical is known as a certain i^atum of 
existence proper to men and beasts psychology may be con 
sidered as a branch of anthropology and zoology But animal 
nature is a part of physical reality and that which is concerned 
with physical reahty is natural science Is it then possible to 
separate the psychical cleanly enough from the physical to es 
tablish a pure psychology parallel to natural science> That a 
purely psychological investigation is practicable within limits is 
shown by our obligation to it for our fundamental conceptions of 
the psychical and most of those of the psycho physical 
But before detemnnmg the question of an unlimited psychology 
we must be sure of the characten.$tics of psychological experience 
and the psychical data it provide We turn naturally to our 
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In unrelectne coribcioj nt s are dirtt^ed upon oiiicc 
'%Q intend thim ana refl ction io\cdis thi bt an m p ai nt 
process charac eiibtic of al! experience tbfinah intnitch \jtncd m 
fo m To be constion of somethi is no t >t> hie ng ot h t 
omeihing in eonsciou ness Eich plienomtnjn hi i s oxin ir n 
tional stractnre '^ihich anahsis shous to be an cterwiienng 
s> ten ot mdi\iduall> mtenlional and iiitertionaih rcHtcd coo 
pontnt The perception of a cube for e\ mpk rt^caS a mjl 
tipk ind s>nthe iz d in ention a continua is var e^y m the p 
pearance of the cube i cording to differences in tb poin s i 
xiev, fiom which it is seen and corre ponding differences in per 
spteme and all the di erence between the iront side aetuall 
seen at the moment and the backside which is not cen a d 
which rem ms therefore reIaH\cIv mdetermmate and ^ct is 
opposed equaih to be existent Obser\ation ot this stream of 
appearance aspects and of the manner of tlicir synthesis shows 
that e*ver} phase and inters al is already in itself a consciousnc<;s 
of something >et m such a wav that with the constant entr> of 
new phases the total consciousness at anv moment lacks not s\n 
thetic unit} and is m fact a consciousness of one and the same 
object The intentional structure of the tram of a perception must 
conform to a certain t\pe if any physical object i to be perceived 
as there ^ And if the same object be intuited m other modes if 
it be imagined or remembered or copied all its intentional forms 
recur though modified in character from what they were in the 
perception to correspond to their new modes The same is true 
of every kind of psychical experience Judgment valuation pur 
suit these also are no empty experiences having in consciousness 
of judgments values goJs and means but are likewise expen 
ences compounded of an intentional stream each conforming to 
its own fast type 

Phenomenological psychology s comprehensive task is the sys 
tematic examination of the types and forms of intentional ex 
perience and the reduction of their structures to the prime mten 
tions iearnmg thus what is the nature of the psvchicai and 
comprehending the being of the soul 
The validity oi these investigations will obviously extend beyond 
the particularity of the psychologist s own soul For psychical hfe 
may be revealed to us not only m self consciousness but equally 
in our consciousness of other selves and this latter source of 
experience offers us more than a reduplication of what we find in 
opr self <;0nsciousness for it establishes the differences between 
own and other which we experience and presents us with the 
characteristics of the social life ^ And hence the further task 
accrues to psychology of revealing the intentions of which the 
social Me consists 

Fh^fetfomenological psychological and Eidetic Eeductions 
~The Phenomenological psychology must examine the self s 
experience of itself and its derivative experience of other selves 
^nd of society bfit whether in so doing it can be free of all 
pS3milo physibal kdttuxture is not yet clear Can one reach a really 
pure self ekperkBce and ptirefy psychical data? This difficulty 
evep since Pr^ntano i discovery of mteptionality as ihe fupda 
mOnfe! daaract# of the ps!ycMciM’*^has Minded psycldWgists to the 
poSSibiht«s 0^ phefiomonolo^cal psychology 1[^e psychologist 


^ 1 u I m \ed tverywhere with external ex 

t n 1 hii i rcaiititb For what is experienced as 

^ 1 u 0 th iPteniionai internal though our 

^ t c til rt as an experience ot the external 

q ^ ^ i 0 wi I onlj notice phenomena and know 

1 1 t r u t pra tice an e^oxv He must inhibit 

\ 0 \ f ^ osition and partake in no jud^^ment 

^ Y t it I t ^orld The evpeiience itself will remain 
i t. \->trieict of this house of this body of this 

^ i ll 1 It partitu^ r mode For one cannot describe 

i \ I 111 e eve thou h it be illusory a self 

Til n 1 1 ’ '^tnt an( the Id t without describing what in 
! u h tht ooject of consciousness 

\ O r LO 1 1 i\c f^oxTf puls as we sav the world between 
br c s L\ mets the wj Id wh ch is simply there’ from the 
1 I t’d prestn mg m its stead the so and so experienced 
> rtj d tm lUr djud ed thou ht valued etc world as such 
U b i >L id world Not the world or any part of it appears 
’ UL hi bi t 01 the world To enjoy phenomenological expe 

rit p L V n u t r treat from the objects posited in the natural 

5 u L to th mul ipic mode of their appearance to the 

^ b fkt d ch cct 

I The pbtnon enologi al reduction to phenomena to the purely 
pvch 1 id\ mttb bv two steps (i) systematic and radical 
c^o\ri of ivtrv objocti ving position in an experience prac 
ised bo* h upon the regard of particular objects and upon the en 
H e 1 ti ude of m nd and ( ) expert reco nition comprehension 
jkI dfstnphon of the manifold appearances of what are no 
longer ou eels but unities o! sense So that the phe 
nomenolo^ical description will comprise two parts description of 
the nce*‘u iiiocw) or experiencing and description of the 
noematic j or the experienced Phenomenological ex 

ptr tnte is the oni> experience which may properly be called 
m emai and there is no limit to its practice And as a similar 
bracketing of objeitiv e and description of what then appears 
( notma m noe is ) can be performed upon the hfe of 
another sell which we represent to ourselves the reductive 
method can be extended from one s own self experience to one s 
experience of other selves And further that society which we 
evotnence in a common consciousness may be reduced not only 
to the intentional belds of the individual consciousness but also 
b> the means of an inter subjective reduction to that which umtes 
the e namely the phenomenological unity of the social life Thus 
enlarged the psychological concept of internal experience reaches 
its full extent 

But It takes more than the unity of a manifold intentional 
Me with Its inseparable complement of sense unities to make 
a soul For from the individual Me that ego subject cannot 
be disjoined which persists as an identical ego or pole to 
the particular intentions and the habits growing out of these 
Thus the inter subjective phenomenologically reduced and 
concretely apprehended is seen to be a society of * persons 
who share a conscious life 

Phenomenological psychology can be purged of every empirical 
and psvcho physical element but being so purged it cannot 
deal with matters of fact Any closed field may be considered 
as regards its essence its and we may disregard the fac 
tual side of our phenomena and use them as examples merely 
Mi e shall ignore individual souls and societies to learn their a 
priori their possible forms Our thesis will be theoretical 
observing the invariable through variation disclosing a typical 
realm of a pnon There will be no psychical e^sastence whose 
style we shall not know Psychological phenomenology must 
rest upon eidetic phenomenology 
The phenomenology of the perception of bodies for example, 
will not be an account of actually occurring perceptions or those 
which may be expected to occur but of that invariable sfruc 
tore ' apart from which no perception of a body singly or pro 
longed oan be conceived The phcnomenolopgal reduction re 
: veals the M’enomena of actual internal espenence the eidetic 
reduction the pmntml fam^ wmtrmimg psychical emtoce i 
Men now deffiand tl»t etnpiAc^ psychology ^al honf^m in 
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II TRANSCENDENTAL PHENOMENOLOGY 

Tnnsitrdtntal pbilo oph> n > be aid to !n\e o igmi ed in 
Desi, rti ind phenomtnolOoiial ps\ cbologv m I otkt Btrkt^e% 
ind Hume aitbough tie latter did not groii up pnm rily as a 
mitbod or di tipiine to serie ps\chilog> bu to contribute o tbe 
olution ot tbe tnn cencen al probkmatit vvbicb Descartes bia 
po vd Tbt heme propounded in the 1/tii a tans %a still domi 
nan in a phiksuphe ^ebich it had initiated \ll rtaliiv so it ran 
ind the leliole of the eWorld lAhich percene as existent mai b 
Slid to exist onH i the content of oiii own representations judged 
m our judgnent or at best pro\ed b> our own knowing There 
ia> impuht enough to rouse all the legitimate and illegitimate 
problem or transcendence which we know Descartes Doubt 
ing tirst disclosed transcendental subjectnit> and his E o 
Co 1 0 was its first conceptual handling But the Cartesian 
transcendental ’Mtns became the Human Mmd which Locke 
undertook to explore and Lockes exploration turned mto a 
p }cholog> of the interna! experience 4nd since Locke thou ht 
hi> p^>cholog> could embrace the transcend ntal problem in 
whose interest he had begun his work he became the foundex of 
i false psxchologisfical philosophy which has persisted because 
men ha\ e not analysed their concept of subjective mto its two 
fold signincance Once the transcendental problem is fairh 
stated the ambi^jUit) of the sense of the subjects e becomes 
ipparent and c&iablisfaes the phenomenological ps}chol 0 gy to 
deal with its one meaning and the transcendental phenomenology 
with its other 

Phenomenological ps>cholQgy has been gi\en the priority in 
this article partly because it forms a comenient stepping stone to 
the philosophy and partly because it is nearer to the common 
attitude than is the transcendental Psychology both m its 
eidetic and empirical disciplines is a positive science promoted 
m the natural attitude with the world before it for the ground 
of all its theme while transcendental experience is difficult to 
realia because it is supreme and entirely unworldly Phe 
nomenological psychology although comparatively new and com 
pletely new as far as it uses intentional analysis can be approached 
from the gates of any of the positive sciences and being once 
reached demands only a re employment in a more stringent 
mode of its formal mechanism of reduction and analysis to dis 
close the transcendental phenomena 

But it IS not to be doubted that transcendental phenomenology 
tould be developed independently of al! psychology The dis 
co\ ery of the double relativity of consciousness suggests the prac 
tice of both reductions The psychological reduction does not 
reach beyond the psychical in ammal realities for psychoI<^ 
subserves real existence and even its eidetic is confined to the 
possibilities of real worlds But the transcendental problem will 
include the entire world and all its saences to ^ doubt the whole 
The world originates m us as Descartes led men to recognise 
and withm us acquires its habitual influence The general signifl 
cance of the world and the definite sense of its partieulm^s m 
something of which we are consaous withm our pefcwtng repre* 
sehting tlmfang valiini^ life and therefore something 
stituted^ Bs some ^bjettw pacsB 

The world and its property and for exists as k 

exists whether 1 or We happen^ or tint to copious o# it 
But let onee this genera! worfd make its a^eara*®^ m 
sciom^ess as wcnld it thmeefetth rAted to «ii5^ 


jti 1 c and all t t\i enit and the ma nci of it as umes a new 
cm Cl ion btionn^ irton | ittci) mtcllij^ible que tionabit 
H r hen i the ran ctndtiiidl prob tm this maii ne it ap 

iu 10! Oi ng lor u tht w nid which can oiiK am 

ig 111 c Bit uh cctnth wha We ma\ call ht worl I 

ir trn i o cm e it s tilted to eonsciou ness but how can thi 
qu c g w t \ ho e miiiintni bting is as shadoAx 

he cun ciu ne ihe eii i exist contrite to appeal btfort 

n a e \ 01 ^ ul r a pe is biih expenen e assures 

rc he a pec so an ind p ndmt sell exist* nt world The 
probkn ilso ouehes e\ery ideil world tht world of pure 
d'^ier lui e n p e and the \oild oi truths in hemseKis 
\ni no txi ^ nee or manner of e\i tente i Its wholH mteili 
gible than outseHe Faeh b\ h rr elf ind m society we in 
iho e con cuasne s the world is \alid being men belong our 
eKe to thi world ^lu i we then refer ourselves to ourselves to 
gun a woridK sense a worldl> being ^ e we both p ychologi 
cdlh to be called men subjects n a psychical life and yet be 
Iran cendental to ourschts and the ^hoie world btm«* subjects 
of a tranbcendcntai world con tituting Me^ Psychical subjec 
tivitv the I and wt oi everydav mten may be experienced 
as It IS in Itself under the phenorienologic il p ychologicai reduc 
tion and being eidetxcalh treated may e ablish a phenomenologi 
cal psychology But the transeenden al subjectivity which for 
want of language we can cmlv call again I myself we our 
selves cannot be iound under the attitude of psychological or 
natural ‘science being no part at all of the objective world but 
that subjective conscious life itself wherein the world and all its 
content is made for us for me \^e that are indeed men 
spir tual and bodih e\i tmg m the world are th ref ore ap 
pearances unto ourselves parcel of what we have constituted 
pieces of the significance we have poade The I and we 
which we apprehend piesuppose a hidden I and we to whom 
they are present 

To this transcendental subjectivity transcendental experience 
gives us direct approach As the psychical experience was punfied 
so IS the transcendental by a reduction The transcendental re 
duccion may be regarded as a certain further purification of the 
psychological interest The universal is carried to a further stage 
Henceforth the bracketing includes not the world only but its 
souls as well The psychologist reduces the ordinarily valid 
world to a subjectivity of souls which are a part of the world 
which they inhabit The transcendental phenomenologist reduces 
the already psychologically punfied to the transcendental that 
most general subjectivity which makes the w arid and its souls 
and confirms them 

I no longer survey my perception experiences imagination 
experiences the psychological data which my psychological expen 
cnce reveals I learn to survey transcendental experience I am 
no longer interested m my own existence I am interested in the 
pure intentional life wherem my psychically real experiences hav% 
occurred Tins step raises the transcendental prabiem (the trans 
cendental being defined as the quality of that which is conscious 
ness) to Its true level We have to recognise that relativity to 
consciousness is not only an actual quality of am world but ftam 
eidetic necessity the quality of every conceivable world We 
may m a free fancy vary our actual world and transmute it to 
any other which we can imagine but we are obliged with the 
world to vary ourselves also and ourselves we cannot vary except 
within the hmits prescribed io us by the nature of 
Change, worlds as we may each imist ever be a worid such m m 
could expeoeixca prowe upon the evidence our theories ai»! in 
habit with our practice- The transcendental problem is eidetic 
Mj psychofaficai eaqiermaces pmiQAom imagroations and the 
hfee retmitt m form miA coateiA ttey were but I see them 
as ^ructuaw now finr I am Mm to face at feisl with the uli 
mate structure of consciousness 

It m olmow ihtl like every aOm fatehi^bk problem the 
titi3so0»deri:il proWbw dteves the erf its solutwn from an 
wfadb it prw^oses mi wts beyond tbe reach 
#f iM enquiry TN mhx m m otlwr tijem the tee subjectivity 
of m wiute the myesiigaiion 
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Transcer dental self e\ptrienco ira> an\ morreni intrei> 
b\ a change ol attitude be turned back into psychological stl 
experience Passing thus trom the one to the other attitude we 
notice a certain identit> about the ego What I saw und r 
the psychological rejection, as my objectiiication I see under 
the tnnscendeniai redection as self objectifying or as we may 
also sa\ as objectified by the transcendental 1 We haxe only 
to recognize that what makes the ps\ chological and transcendental 
spheres of experience parallel is an identity in their significance 
and that what ditferentiates them is merely a change oi attitude 
to realize that the psychological and transcendental phenomenolo 
<^ies will also be parallel Under the more stringent eKoxv the 
p vchological subjectiMty is transformed into the transcendental 
subjectiMty and the psychological inter subjectieity into the 
transcendental inter subjectivity It is this last which is the con 
Crete ultimate ground whence ail that transcends consciousness 
including ail that is real m the world denyes the sense of its 
existence For ail objective existence is essentially relative and 
owes Its nature to a unity of intention which being established 
according to transcendental laws produces consciousness yvith its 
habit of beiiei and its conyiction 

Phenomenology the Universal Science— Thus as phe 
nomenology is developed the Leibiutzian foreshadowing of a um 
y ersai ontology the unification of all conceiy able a priori sciences 
is improy ed and realized upon the new and non dogmatic basis 
of phenomenological method For phenomenology as the science 
of all concrete phenomena proper to subjectivity and mter sub 
jectiyity is eo tpso an a prion science of all possible existence 
and existences Phenomenology is universal in its scope because 
there is no a pnon which does not depend upon its mtentional con 
titution and derive from this its power of engendering habits in 
the consciousness that knows it so that the establishment of any 
a priori must reveal the subjectne process by which it is estab 
lished 

Once the a prion disciplines such as the mathematical sciences 
are incorporated within phenomenology they cannot thereafter be 
beset by paradoxes or disputes concerning principles and those 
sciences which have become a pnon independently of phenomenol 
ogy can only hope to set their methods and premises beyond 
criticism by founding themselves upon it For their very claim 
to be positive dogmatic sciences bears witness to their dependency 
ua branches merely of that universal eidetic ontology winch is 
phenomenology 

The endless task this exposition of the umversum of the a 
prion by referring all objectiyes *to their transcendental or 
igm may be considered as one function m the construction of a 
universal science of fact where every department including the 
positive Will be settled on its a priori So that our last division 
of the complete phenomenology is thus eidetic phenomenology 
or the umversal ontology for a first philosophy and second 
philosophy as the science of the transcendental inter subjectivity 
or umversum of fact 

Thus the antique conception of philosophy as the universal 
science philosophy m the Platonic philosophy in the Cartesian 
sense that shall embrace all knowledge is once more justly re 
stored All rational problems and al! those problems which for 
one leason or another have come to be known as philosophical 
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1 c i I 1 te witbni phenomenologj finding from the ultimate 
o c r 1 t ndtntal experience or eidetic intuition their 

^ r I n a d Ire means of their solution Phenomenology 
^ pruptr function of transcendental human hving 

u ^ a CP re rti tionship to seif It can mtuite hfe s absolute 

2 e r 23d k r kit ongmai teleological structure Phenomen 

0 uu t man s whole occupation with himself m the 

cr\ ce of th unixer al rea on Rexeaimg lifes norms he does 
0 d i St ^rtt a stream ot new consciousness intent upon the 
II I t idea OI entire huniarit\ humanity in fact and truth 

Me aom cal teleological ethical problems and problems of 
bt hi on ol philosoph’v the problem of judgment all significant 
prouiti IS in general and the transcendental bonds uniting them 
lit Within pheron enologj s capability 

Phtror troiogical philosophy is but developing the mam 
prmgs of old Greek philosophy and the supreme motive of Des 
c ir es The e hav e not died They split into rationalism and 
empiricism They stretch o\er Kant and German idealism and 
re i h the present confused day They must be reassumed sub 
jected to methodical and concrete treatment They can inspire a 
cience withou bounds 

Phenomenology demands of phenomenalists that they shall 
forgo particular closed systems of philosophy and share decisive 
work with others toward persistent philosophy 
Bibliographi —E Husserl Logische Untersuchungen 2 vols 
(Halle a S 1900 01 4 vols 1928) principal organ of the phe 
nomtnoiogical movement Jahrbuck fur Phanomenologte und pha 
nomenologuche Forschung (Haile a^S 1913 af seq ) including (also 
to be had separateh) Ideen u etner reinen Phanomenologte und 
pkanomenologischen Philosophte (Halle a/S 1922) by Hu serl Ontol 
og by M Heidegger H C Martins Logic and Psychology by A 
Pfandcr Ethics by M Scheler Philosophy of State and of Law by A 
Remach E Stem Aesthetics be M Geiger Philosophy of Science by 0 
Becker Letbm be D Mahnke Htmefs Philosophy by C V Salmon 
Other works M Scheler V omUmsturz derWerte (Bonn xgig) Vom 
Ewtgen tm Menschen (Leipzig 1921) Die Wtssensformen und die 
GesellschaU (Ltipzig 1926) Jean Henng Phenomenolo gie et phdo a 
pkte rihgteuse (Strasbourg 19 S) K Stavenhagen Absolute Stellung 
nakmen Erlangen 1925 {The Phenomenology of Religion) R Ode 
; brecht Grundlegung einer asikettsch Wertheone (Berlin 1927) H 

1 Lipps Fkanomenologie der Erkenntnis (Bonn 1927) Felix Kaufmann 

Logik und Rechtswissenschaft (Tubingen 1922) Die Kntenum des 
Rechi s (Tubingen 19 ) F Schreaer Grundbegnffe und Grundformen 
des Rechts (1^24) Gerh Jlns$erl Rechtskraft und Rechtsgeltung {Ber 
hn IQ s) mailer phenomenological tudies ui the Pkdosophische 
Ansetger (Bonn 1935 et seq ) (E Hu ) 

PHENOMENON, in ordinary language a thing process 
event etc observed by the senses (Gr <f><iiv 6 }d€VQV a thing seen 
from to appear) Thus the rising of the sun a thunder 

storm an earthquake are natural phenomena From this springs 
the incorrect colloquial sense something out of the common an 
event which especially stnkes the attention hence such phrases as 
phenomenal activity In Greek philosophy phenomena are the 
changing objects of the senses as opposed to essences (ra 6 vra) 
which are one and permanent and are therefore regarded as being 
more real the objects of reason rather than of senses which are 
bad witnesses In modern philosophy the phenomenon is the 
thing m itself ^ or the noumenon (qv) or object of pure 
thought but the thing in itself as it appears to the mind m sensa 
tion (jee especially Kant and Metaphysics) In this sense the 
subjective character is of prime importance Among derivative 
terms are Phenomenalism and Phenomenology Phenome 
nalism is either (i) the doctrine that there can be no knowledge 
except by phenomena te sense given data or (2) the doctrine 
that al! known things are phenomena z e that there are no things 
in themselves Phenomenology is the science of phenomena 
every special science has a special section m which its particular 
phenomena are described The term was first used m English in 
the 3rd edition of the Ency But m the article Philosophy by 
J Robison Kant has a special use of the term for that part of the 
Metaphystc 0/ Nature which considers motion and rest as predi 
cates of a judgment about things 
EHERECBJkTESj Greek poet of the Old Attic Comedy was 
a contemporary of Cratinus Crates and Aristophanes At first 
an actor he seems to have gamed a prize for a (play in b c 



PHLREC^DLS OF LLROS— PHIG4LIA 


703 


Tftt cnh 0 l^er seer a ned na l in, li i tt ^ nen lit pro 

dtttd hi ph’v Tki ff UL Mtf Line ( t w^om he 1 11 cd 

he bindont:! per oia^ it ior note i^ei I ht^^t ai nou'^h 
ir y e 0 bt Wien ot hi j. \ fand hn a t tkii ^ 
^kiD ide a""t 0 h H irteaka a re a bin. 

Pbirci ittan \lihoccar 1 the tnurvi e ot G etk 1 eu t 
m Honce 

\ cjnideiabi namber of ric^nient 1 oia bi ij (o i ) k 
ba DtCE prt entd coulee td n T k ck C9mu an iticcnm 
Fra men i i bo I and 4 Memeke Foe ar n Come rim Gr e 
arun Fr m nta ( 18^55 j 

PHERECYDES OF LEROS, Cretk m thogrnpber n c 
^ ^ hc He 1 probably idtn 1 al wi b Phtreude of Athtr ai 
tbougb tbt two are di tiFfeUi lied bv Smdas I also b\ I Lip lus 
Quaesitcfus 1^0 graphic at lobo) 'Numero'us fragments of hi 

gencalogie of the gods and heroes \anou 1\ caded Icrroptat 
eaXojtat erved (5£?e C \\ Mullers 

Frag hi t grace tol 1 pp \xxi\ o Jacob Frag d gr His 
tonktr 1 p oo) 

*Sfce Chn t bthmid C eschzchte der ^riechisch n L tteratur (bibl j 
PHERECYDES OF SYROS, Greek philosopher Tor rather 
philosophical thtologian) flourished during the 6th century bc 
He was sometimes reckoned one of the Se-ven 4 \ise Men and is 
said to ha\e been the teacher ot Pythagoras With the possible 
ei:cep ion of Cadmus {q a) of Miletus he was the first Greek 
pro e writer He belonged to the circle of Peisistratus at Athens 
and was the founder of an Orphic commumU He was credited 
with having originated the doctrine ot metempsychosis (gv) 
while Cicero ard \ugus me assert that he was the first to teach 
the immortality of the soul Of his astronomical studies he left 
a proof in the hehotropion a cave at Syros which served to 
determine the annual turning point of the sun 
In his cosmogonic treatise on nature and the gods called 
^hpTep^vxos tl^reilers correction of Smdas who has eirrafjLixos 
from the five eiementarv principles aether fire air water 
earth I he enunciated a ystem in which science allegorv and 
ravthologv were blended A fragment of the sacred marriage of 
Zas ind Chthome ha been found on an Egyptian papyru 
See H Diels Fragmenie der T orsokratiker Bd II (4th ed iq ) 
also O kem De Orpkei Eptmemdis Fherecydts theogomis (1888) 

D Spehotopoulos Hep <l*€pe uS y ^ pi (Athens 1890) T Gom 
per? Creep Fkmkers (Eng trs 1901) BP Grenfell F^ew Classical 
Fragments (1S9 ) H Well Etudes sur I antiqmte greoque (1960) 

PHIGALIA or Phigaleia or mod Pa a 

htsa) an ancient Greek city on the river Iseda in the south west 
angle of Arcadia among some of the highest mountains in the 
Peloponnesus — Xlt Cotylium and Mt Elasum 
In 6S9 b g Phigalia was taken by the Spartans but soon after 
recovered its independence by the help of the Orasthasians Dur 
mg the struggle between Achaeans and Aetolians m 2 i bc it 
was held by Donmachus who left it on the approach of Philip V 
of Macedon In common with other cities of Arcadia it appears 
to have fallen mto utter decay under Roman rule Several curious 
cults were preserved near Phigaha including that of the fish 
tailed goddess Eurynome and the Black Demeter with a horse s 
head whose image was renewed by Onatas No autonomous corns 
of Phigalia are known Nothing remains above ground of the 
temples of Artemis or Dionysus and the works of art which existed 
in the time of Pausanias A great part of the city wall remains 
m in circuit built m fine Hellenic masonry with a large quare 
itntral fortress with a circular projecting tower 
Not at Phigalia itself but at Bassae 5 or 6 m away on the 
slope of Mt Cotylium is a well preserved temple of Apollo Epi 
curms It commemorates relief from a plague m the sth cen 
tury Piusanias (vin 41) notes it as (next to that of Tegea) the 
finest m the Peloponnesus from the beauty of its stone and 
the symmetry of its proportions It was designed by Ictmus 
joint architect with CaEicrates of the Parthenon at Athens Yis 
ited earlier by Chandler Dodwell Gell and other Enghsh travel 
lets the temple was explored and measured m iSii-rBia by 
C R Cockerell the mtemal sculptured imzt of the cella being 
found almost perfect This and other fragments of sculpture 
are n#w m theCritish Museum The colqnimde of the temple has 
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been tcen Iv rc torea by the L reeks 

Ihe e^pt IS oi he Done 0 der but ha an internal arrangt 
rren o its c Ea which 1 uiiwut Probabiv o suit the ground 
1 iiL north and ou h but the \t ’^ibule has a door to the east 
It is Vtas vie vM h ti em colum is on its flank thirty four out 
ot hir \ ei ht comnns he ptn t> le are till tandin 
wi h the "red r pir of tieir arthi rave The internal columns 

of tht ctlla are very trangely 
placed apparently without sym 
me rv as regards the interior 
thouili tbev are set rtgularlv op 
posite the voids in the pe istvle 
\\ ith the except on of one at 
the south end which is Conn 
thian the mtemal columns are 
of the Ionic order nd are en 
g ged with the celia w all form 
ji senes of recesses which 
may have been desimed to con 
tain statues Another peculiarity 
of this interior is that these col 
umns reach to the top of the cella 
m one order not in two as was 
Doric fashion These inner col 
umns carried an lomc entabla 
ture of which the frieze now m 
the British Museum formed a 
part The pediments and external 
metopes of the peristyle appear 
to have contained no sculpture 
but the metopes within the pen 
style on the exterior of the cella 
had sculptured subjects The po 
sition occupied by the great 
statue of Apollo is disputed 
Plan of the temple at bassae Cockerell with much probabihtv 
placed it facing the eastern side door so that it would be lighted bv 
the nsmg sun The mam entrance is at the northern end through 
the pronaos once defended by a door in the end of the cella and i 
metal screen of which traces were found on the two column*^ of the 
pronaos There was no door between the posticum and the cella 
The general proportions of the fronts resemble those of the The 
seum at Athens except that the entablature is less massive the 
columns thicker and the diminution less In plan the temple is 
long m proportion to its width — ^measuring on the top of the 
stylobate 125 ft 7 in by 48 ft 2 m while the Theseum (built 
probably half a century eailier) is about 104 ft in by 45? ft in 
The material is a fine grey limestone (once covered with painted 
stucco) but the roof tiles the capitals of the cella columns the 
architraves the ceilings and the sculpture are of white marble* 
The roof tiles specially noticed by Pausanias are remarkable 
for their size workmanship and the beauty of the Parian marble 
They measure ft i in by 3 ft 6 in and are fitted together m 
the most careful and ingenious manner Unlike those of the 
Parthenon and the temple of Aegina the aptmi or joint tiles 
are worked out of the same pi ce of marble as* the flat ones for 
the sake of more perfect fitting and m order to provide greater 
security against wet 

Tracts of painting on various architectural meiqlierb were 
found by Cockerell but they were too much faded for the colours 
to be distinguished The designs are the usual Greek pattern^ - 
the fret the honeysuckle and the egg and dart 
The sculpture is of the greatest interest as being designed to 
decorate one of the finest buildings m the Peloponnesus in the 
latter half of the 5th century b c 
The frieze now in the British Museum is complete it is nearly 
X0I ft long by 2 ft high carved in relief on twenty three slabs of 
marble 4! to s m thick The subjects are the battle of the 
Lapithae and the Centaurs and that between the Amazons and 
the Gredks the two favourite subjects m Greek art of the best 
penod They are designed with wonderful fertility of invention 
and hfe like realiim and spmt the composition is arranged so 
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|iiii ill \ai oi out c i lu ui tb tu !jr ^ i ^ o c 
in 0 ht a round ftbii i he L<^ t Frcn b i \ ji 

appear th i ro ! i ht i i-^o e i re aro M t r h 
reliei \a cuip^med with o i tht ^lelp o i dr m sr Tht poi 
of igh^’ nore dun o ti btlom tlit hot uir of V tn zt aid 
the QiietaOE in Vihich the l%hi tell on 2 hi r c id n cen 
carefulij con idered Man\ pari in\ 3 sib t froi beio\ a e ^ 
tomparativtl rou h The orkmanship hroughout is ureonii 
ind the hands of se\eral cu ptors can be eetecied On he o e 
^he execution is not cqua^ 0 the be*iut\ cf the de 1 1 and the 
mho^e fnezf is sume^’vhat marred by m e\ 3 deiit oesire to pro 
duce the n«,ximuTi of etteet ■%ith the ’’east posbibk amount ot 
labour — ^\er\ diitcrent from the almost gem like finish of tne 
Parthenon frieze E\eii the design is inferior to the ktheman one 
most of the figures a e ungracefully short in their proportions 
and there is a great i^ant of refined beauts m many of the icmale 
hands and faces It iis in the hre of it xaned action and its 








he Delaware rner and the nearest 
: n lb the 60 ip ^ide Philadelphia 
— riedmont plateau irxitmgh fer 
lie and m early days heavily 
imoered vith oak hickory 
che nat tulip popla beech 
do \\ood and laurel As the city 
has had much to do with the de 
\elopment of its back country 
so comersely the Philadelphia 
Piedmont plateau with its many 
cities towns and rich townships 
has contributed greatly to the 
_ growth of Philadelphia And as 
^ the Delaware comes down from 
the north east or Mmismk coun 
^ try so the lesser Schuylkill with 
r ’ Its numerous tributaries comes 
I down from the north west out 


subtlety of expression that ibis sculpture most excels The noble i 
movements 01 the heroic Greeks form a striLin*^ contrast to the | 
feminine weakness of the wounded Amazons or the struggles with 
teeth and hoofs ot the bruti h Centaurs the group of *\pollo and 
Artemib in their chario is full of grace and dignified power The 
marble m which this frieze is «^culptured is somewhat coarse and 
crystalline the slabs appear no to ha\e been built into their 
place but fixed afterwards with the aid of two bronze bots 
driven through the face of each 

0! the metopes which xveie 2 ft 8 in square onty one exists 
nearly complete with eleven fragments the one almo t perfect 
has a relief of a nude wanior with fioating drapery overcoming 
a long haired bearded man who sinks vanquished at his feet The 
relief of these is rather less than that of the frieze figures and the 
work is nobler in character and superior m execution 
BxBniOGRApnx — C R Cockerel! Temples of Aegtm and Basme 
(i860) Bntisli Museum Cat ah ue of Sculpt we I See al 0 Leake 
Morea (1 490 and 11 319 Curtius Peloponnesos i 319 Ross Rmsen m 
Pehponnesos Stackelberg Der ApoUo Tempel u Bassae (1826) 
Lenormant Bos rehejs du Parthenon et de Fhgake (1834) and 
Histones of Sculpture mentioned under Gkeek Art 

PHILADELPHIA, the Greek name of the ancient Rabbath 
Ammon m Eastern Pdestme commemorating^ Ptolemy Phila 
delphus (285- 46 B c ) mod Amman Alexander Jannaeus (X02-- 
76 B c ) although lord of the rest of the land east of the Jordan 
never conquered Philadelphia With the coming of Pompey (65 
B c ) Philadelphia was made a member of the Decapohs When 
Trajan set up the Promnm Arabm (ad 106) he assigned the 
town to the new province and Philadelphia advanced with Bostra 
to greater might ®and prosperity Its extensive rums include a 
Byzantine basilica baths theatre citadel temiie etc (L Eo ) 
PHILADELPHIA, the first city of the State of Pennsyl 
vama an^. third in population and manufactures in the United 
States It was planned by Wiiham Penn and other members of 
the Society of Friends partly if not dnefiy a$ a haven of refuge 
for persecuted peoples who hke themselves wished to be guided 
by lie ^^mner light of consaence They called their town Phila 
de%ilm (irom the Greek ^ikaMik^ua^ brotherly love) borrow 
mg a place name of sectarian significance in Lydm Aaa Minor 
of one of the «ven early churchy 
Philadelphia the Proprietary capital of the Province untii 
1:776 capital of the State until 1799 capital ^ the Umted Col 
oraes until capital of the United States under the Axticka 
of Caufedexafiwn from xf&x to 1789 and und€r ti» Constitution 
frte x7po to rSoD 

ItKj^p^^ce Hall moft celehmted iifanfct« 


Independence hall philadel s ctmo^ the Piedmont diagonally 
PH I A breaking over the last score 

or more of fa! s at tidewater and joining the greater stream at the 
obMoush trategic point of the whole region — ^the Coaquannock 
of the Indians the 1 1 Be\ersiede of the fur trading Dutch the 
Tatonx Tim turn of the Swedes and the Philadelphia of to day 
Topography —All of old Philadelphia with the mam part of 
the new lies on the peninsula of dry land between the Delaware 
and Schuykill— a Dutch word meamn hidden river or more 
htenlly skulking creek the Indian name was Manayunk But 
the City spreads south westward beyond the Schuylkill over the 
dike protected Tmicum lowland (m places 5 ft below high tide) 
to Darby and Muckinpalus creeks and extends westward across 
rising ground from 100 to 200 ft high as far as Karakung creek 
now Cobbs Thus the city is both longer (24^ m from the ex 
treme south west on Bow creek to the extreme north east point 
of Foquessmg creek and Frankford avenue) and broader (15 m 
from ‘Northwestern avenue and the Schuylkill Roxborougb to 
Poquessing creek and Delaware nver Torresdale) than the penin 
sula which has three levels — the lowland (Passyunk) section of 
mud blue clay and gravels the elevated section from Spring 
Girden street to the northern boundary and the elevated west 
Philadelphia section to the western boundary 
Sewerage — Sewerage profits by the natural drainage of small 
valleys and their watersheds which involve the utihzation of many 
creeks It comprises (1935) over 2 000 m of sewers of which ap 
proximately one fourth are mam sewers Diameter measurements 
of them vary from 1 to 24 ft So great is the volume of water 
m some of these creek sewers (for instance the Cohocksmk and 
Mill creek) that costly blow outs have occurred A new oval 
shaped sewer in the bed of Mill creek big side down permits 
a freer flow Subway building has caused much sewer reconstruc 
tion and metropolitan development m the old city has necessi 
taied great changes Since 1910 two extensive sewerage disposal 
plants have been built In the lowlands sewers aie clogged by 
mud brought m by flood tides The part of the Schuylkill delta 
below Its lowermost reach is cut into by tidal estuaries forming 
numerous islands In this section (40th ward) the sewage prob 
iem presents difficulties But in 1925 work was b^im on the 
Mmgo pumpmg system by which the sewerage drained into 4 
c^tral basin is pumped at the rate of x 000 000 gal daily into 
the Ward dtsposal plant Prior to the establishment of fibe 
Mingo ^ there were great numbers' of unsewered hous^ in 
lie 40th ward i:bxm 0 xmt the city these now are less than 
m agtintt nn Jai rpi o ^ 
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^ater supply —I hihd Ipbli* bu 1 th tir 1 1 ^icip 1 m r 
\\orl m \ntrici Coun i aubju a v\ hr tort Wa^fr 

loai ! Cl arc] ur^d tor c \o swi ;ro n hr 

lit 0 the oV Tn n loii it F Marrh i The 

h \\ r\ i^Iio h^e) — •'^arfwoi^a e 

ot i^t 1101 — oa |i I l ) i I I thf ti c\rje ± ua 
for \ alt trim D 1J\ ar ir J a i 0 

Thep Ltci m i on atcoa t of r \er doOu o proMde 

or th p ta con rtltpne i*nd M rat on \ e Ihert m 
nit tr pla t-s lorrt taie ac rapaci 1 ooccowo g I 
Qutcn Lant 16 at 10^0^ roo Bdniont 14 ac 000000 
fundtr rc construe lan ^ ^ occoi L^per Ro\bo ongb ^ 6 at 
otocoo Ltwtr Roxborou h ac ^ooooco Ea l Pari c 
tributio! r triuir !i s three basmb holding 6bb6iboop g i 
Oak Lane r sen oir basms yooooowo Belmont 40000000 
tilt dtii water basmb i 000000 four rawwater leservoirs 
609 3^0 000 Tilt puippiiig station haie i total caoacitv of 310 

000 000 »a! m 4 hours Consumpt on m 19^4 a\eraged 31^ mil 
iion gallons d li} 

City Plan— Ihl ddphia was bml on a plan Ptnn wanted 
an open sp..ced well shaded town with every dwelling in the 
centre ot its plot There was c\entudly a complete departure 
from thib idea Brick buildings star ding wall to wail and 0 
much alike that a man hardly knew his own house illed large 
sections of the xgth century city Another of Penn s ideas was 
^0 ha\e a promenade on the high bank of the n\cr front the 
t hole Itn^^th of the cit> — a top common trom end to end after 
the manner of the celeb ated Bomb Quai at Rotterdam But this 
detail of the original plan was hkewise unexecuted Penn wanted 

1 10 000 ic cit> Thomas Holme his surveyor general succeeding 
Penns cousin tapt WillMm Cn pen used le s than a third of 
that spice m the orimnal urban section making up their due 
allotn ent to the tirst purchasers or ad\ enturers by assigning them 
much larger additional lots m the adfoining Northern Liberties 
Ptnn expected the Delaware and Schuvlkili hal\es of his city to 
meet at Centre square but necessity or convenience caused the 
development to be along the Delaware up and down rather than 
m the wooded westward parts of the area plotted by Holme This 
area — the nucleus and heart of the present city — was a parallelo 
gram m shape a mile north and south and two miles east and 
west from river to ri\er with a Delaware front street and a 
Schu>ikili front street I he Broad street of today which ex 
tends for 1 1 / m from League island to township line and York 
road IS 113 ft wide At Centre square Market street 100 ft 
wide crosses Broad halving the city north and south 

The most conspicuous object in Philadelphia is the architec 
turally much criticized City hall French Renaissance style de 
signed by John M Arthur Jr with its tower 547 ft ii in 
high topped by Alexander Calders colossal bronze statue of 
"Vliliiam Penn With its courtyard it occupies an area of 4-^ ac 
The public buildings commission — authonzed Aug 5 1870 abol 
ished July i 1901 — erected it at a cost of $ 5 000 000 (not with 
out public scandal) The foundation stone was laid on Aug 18 
1872 Here are housed the State and county courts and municipal 
and county offices Across the plaza to the north-east is the new 
City Hall annex an office building harmomzmg with the adjacent 
Wanamaker and Widener buildings Old ferry and township roads 
in Scuthwark Passyunk and Moyainensmg have been modem 
ized into diagonal avenues running south west and north east 
In 1937 the urban area was 128 square miles 

Streets and Bridges#-^ — ^Philadelphia has 2 000 streets Houses 
are numbered decimally 100 numbers being allotted to each square 
Asphalt paving is used chiefly with vitrified granite or wood 
block total urban mileage 2 09$ of which i 994 are improved 

Floating bridges were erected m the iSth century ovet the 
Schuylkill m the 19th century permanent bndges White and 
Hazard s foot bridge was the first wire bridge in the world Hn 
til lecently Girard avenue bridge was the widest BlMs sm 
pension bridge was the first American bndge of the kihd Chest 
nut street bridge is the largest cast iron arch bn%e Below WaJ 
nut street the bndges are sWffigB and bascules Sprmg GardM 
bridge iike that%f Girard avmfie » of virougM ip% lYhrppfe 


^ru p Cre n L ne (order construcaon) ib ot reei orceJ 
LOitrtie \ fin coic t t arihln^ t spins the \\i sahicLon 
allot Line The Phihd Ipha C^nden b idf^e was m 19^0 the 
lor € susoen on brid c in the orld cons ruction began Jan 6 
ig it w iS onfrve^ JoK i c 6 co t 196 9/r Total it n th 

I M r I n p n I -^0 cti cei towers he ght ot towers 
5 ft mean hiirn atcr o\era1^ \ id h i it 6 in 
Parks — Ihere art i p r^s nd pin ground to\ermg / S 9 
c Piaxgreurd ard rccrti on ce itrts ire udc \iscd b\ the 
burtuiU of recreation and mi^l parks and squares M the bureau 
of uLx proiertx The Fairmount park commi sion members 
appoiptei Dv the common pitas Jud^,ts } has charge of Fairmount 
pjrk >84:) ac and ^ other parks with an icreige of 34 of 
whi h the Urge t PennvpacL park has i ac Cobb s Creek 
6 I League I land 364 Roo e\e!t Boulc'iard Hunting 

park 86 Wisters Woods 4 and Bart ram s garden ^ Fair 
mount park (wi^h the parkway) is practicaih continuous irom 
Cit> Hall to the countv line cn the Y Ksahickon Ii originated in 
June iSi with the acquisition of a ^ ac tract (summer home of 
Robert ISIorris financier of the Revolution) and was repeatedly 
enlarged by other purchases until in addition ^0 Letitia Cottage 
it now contains i historic man ion houses two surviving struc 
ture of the Centenma! E'qiosition (Memorial hall and the Horti 
culture bui!dm°^) and hundreds of miles ot dnvewavs avenues 
footpaths and bridle paths beautified at manv points of vantage 
with over bronze groups and figures 
Periods and Laadmarks — ^There have been four phases in 
the development of Philadelphia (13 The well built though ill 
paved Colomal trading town of English Quakers and Episco 
pahans Welsh Quakers and Baptists Germans of various sects 
Scotch Irish Presbyterians and inter colonial migrants ( ) The 
rapidly growing city of Franklin and Girard with its shipyards 
ropewalks fleets and fast sailing ships its nth merchants its 
skill in handicraft and its undemocratized social order (3) The 
19th century brick paved red brick city that was revolutiomzed 
by the application of steam power to many industries — a period 
of mill rail and mine development and of a heavy inpourmg of 
Irish and German immigrants with skilled workers from British 
industrial districts (4) The city that has been transformed dur 
mg the last quarter of a century by such modem agencies as elec 
tncity steel and concrete and the extensive use of capital 
The earliest aty was centred about High street hill (Second 
and Market) with its long vanished Great Towne House built 
in 1707 in the middle of the street Annexed were the covered 
markets Nearby was the Fnends meeting house The slate roof 
house and many two and three storey bnck dwellings with dormer 
windows were close at hand Some of these dwellings still stand 
Much like the early proprietary town was the revolutionary city 
which had grown five squares westward to the Statehouse 
This building designed by the famous lawwer Andrew Hamilton 
and built between 1732 and 1741 became Independence Hall 
where the Liberty bell once rang and is now housed The bell 
was made by Thomas Lister of Whitechapel London but was 
twice recast because of brittleness and was hung in April 1753 
It was cracked July 8 1835 while tolling a knell for Chief 
Justice John Marshall of the U S Supreme Court This court 
first sat m an adjoining building (built in X791) of the same group 
later the mayor s office^ at the south west comer of Fifth and 
Chestnut streets At the south east comer of Sixth andXheatnut 
is the hal (built 1791) where the first U S congress sat City 
councils until transferred used Independence HaH These build 
mgs (much dwarfed at the present day by massive structures east 
south and 'west including the Curtis block) have been set apart 
as public monuments The Statehouse yard of 1729 or Inde 
pendence square belongs to the group and adjoinmg 1$ Wash 
ingtoil square Associated with Independtace Hall is Carpenters 
Hall owned by the company of Master Carpenters used as a 
meeting place by the First Continental Congre^ {i774-7S) Tins 
★eH pre^rved sample of tie back laye/s art was built in r 776-*7r 
CWier shrmes are F»kto% grave (south-east comer Fifth and 
Ar^) Qm W houte (239 Arch) the sate of the bouse 

in hfaeh iie ftecferutfcm of fifilependence (south 
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d t i axi^^ue wis Vn Fra k 1 n uxeia I was o ^ 
the rortliward ^row ut\ wbi h rtathei ard pa I Colj"' ha 
a\inue prior ^hc Internationa’ E\pcM lor oi la o i Ctn rma ? 
Tli worlJ h tair grea 1 aided Pbihdelph a imu ncs Tht iq h 
ientur\ it> cont nucd its exDan ion along re dtn ai Int unhl 
the period of latter da\ mall hou e dimolitioi and k\ crapcr 
de\ elopment 

ArcliitectMxe — Earl^ dwelling hou ts and halls ralected Eng 
Iish ideas Something ot Si|; Christopher \\ rtn s manner i trace 
able in such structures as Christ church (i -4 ) Dr fuhn 
kearsle> amateur architect and St Peter (i 6n nd Ini^o 
Jones s induence is seen (from prints found m Sir Wn Cham 
bers s Treatise on Ct tl Architecture) m the street fronts of brick 
Many Georgian houses of the i8th centur> are prestr\ed Inoe 
pendence Hall being t}pical Philadeiphn architects in the oth 
centoiy ha\e sought to recapture the pint of coiomai times 
but the best Georgian restorations and reproductions are not as 
often seen in the city itself as m the suburban places closely asso 
ciated With early American history Grecian influence avas shown 
just before the opening of the 19th centun in the works of Wii 
liam StricUand Thomas bstic Walter and their followers Much 
of Stricklands work has disappeared sa\e in pnnts but the old 
U S Mint at Chestnut and Juniper was an example of it and 
the Custom house (1824; is a surwmg specimen Pseudo classic 
structures — ^the Bank of the Dmted States Third street (1/95) 
the first Chestnut street theatre the church of St Luke and 
Epiphan> St Andrew s P E church St Patnek s church and 
especially Girard college and Ridgwav library — ^belong to this 
penod 

Latter day buildings of like impressi\eness — ^the U S mint the 
art museum the free Iibrar> — ^would seem to be improvements 
upon the models of the time of Stnckland and Waiter Following 
these designers there was an architectural dark age in Phiia 
delphia until the Centennial Exposition caused an awakening 
The T Square club (1883) the school of architecture at the um 
versity of Pennsylvania and the Philadelphia Chapter Amencan 
institute of Architects have accomplished much in community 
city and regional planning and in influencing architectural designs 

Art Science and Letters — ^Long after its loss of precedence 
m population Philadelphia preserved its leadership in art letters 
and science Art development began in the penod of Benjamin 
West the Peaks (Charles Willson Raphael and Rembrandt) 
Stuart Sully and Allston and continued through the 19th cen 
tury with J W Jarvis Henry Inman C R Leske Paul Weber 
H J Thouron J R Lambdin S B Waugh Thomas Eakins 
Thomas P Anschutz J M Hamilton John Sartam and Charles 
Grafly The Academy of Fine Arts oldest art institution in the 
Umted States dates officially from 1805 btit it actually ongioated 
m I79i> growing out of Charles Willson Peak s activities in start 
mg the Qplumbianum (1794) which next year held an exhibition 
m Independence Hall Philadelphia now has 42 art associations 
museums schools and collections pubhc and pnvate 

On the leveled top of Fairmount at the point where the park 
way 30ms the park and looking up the Schuylkill stands the new 
$20000000 Pennsylvania Art museum opened on March 26 
192S In situation and design this group suggests the Parthenon 
and the Acropolis — ^an impressive Greek imitation of seventy and 
dignity This bmlding in which delicate curves instead of 
straight lines are used is of Minnesota stone Phe architectural 
details in the cormce as well as the 4 ac of roofs are of glazed 
polychrome terra cotta Colour is much used The seven strata m 
the dolomite quarry from whioh the stone was secured vary from 
a pmloA yellow to a yellowish-grey The museim is the 


I i i i 11 ot painting hitherto inadequately housed 
It r I iora nuiitie providing a panoramic history 
1 I k t and \i itors m a series of 37 period 
r ^ j h ^0 k ot art are shown m their appropriate 
ir t 

T f \ til Phlo ophic 1 society an outgrowth of Frankhn s 
J r r i J! rd the American Societ> for Promoting and 
Ip I g t a knowled e (1/66) was organized m 1/69 

I 3 rc a 1 1 Irde tndtnce square (Franklimana 14 000 vol 
I ^ Oars lentiflc societies are the Franklin insti 

a e 1 5 H ^ c n lal \ 1 0 iet\ for the promotion of apphed 
It (c h \ idem ol \atural Sciences (iSi ) the Wagner 
Hi 3 u c I J ) f. nr anh i societ} for spreading science among 
ht |Xopif the bpring Garden institute (iS^ji) for teaching 
u ciui irt to w gt timing >ouths the Commercial museum 
c I aining exhibit illustrating world wide industrial progress and 
the ( to nphical societx 

Ea 1 > puD’ her th and i8th centunes issued Bibles— m 
German as well a English — ^newspapers almanacs and maga 
/nt The E^hr ta Saur and -litken Bibles Franklins Poor 
Ktdards Almanac many Quaker books the early Bradford pubii 
cation eail} magazines (especially Joseph Bennies Portfolio 
) lennsthama histones by Thomas Budd Smith and 
Proud and Charle Brockden Brown s novels are notable pubhea 
tiors Tom Moore the poet and Edgar Allan Poe lived m the 
city which was also for a time the home of Longfellow Holmes 
Whittier ana Lowell Godeys (1850-77) Grahams (1840-59) 
and Sirtam s magazines as well as Robert Walsh s Amencan Quar 
terlv Re i 0 (ib /-$ ) were successful pubhcations and Mathew 
Car> George Lippard Robert Montgomery Bird with the Hop 
kinsons — ^Francis and Joseph — and the Neals — ^Alice and Joseph 
C — ^won notable names Later Walt Whitman Bayard Taylor 
George H Boker T Buchanan Reed and Charles G Leland were 
of httrary consequence They were succeeded by S Weir Mitchell 
Frank Stockton R H Davis Horace Howard Furness F E 
Schelling Owen Wister and Agnes Reppher To day there are 
about 00 publishers including Lippmcotts of the third generation 
The newspapers are The Evening Ledger (1914) The Record 
(Ind Dem 18 /o) The Inquirer 1829) znA The Evening 
Bulletin (184/) The Pubhc Ledger prominent for many years af 
ter 1S36 merged with the Inqtiirei in 1934 Outstanding editors 
Poulson Chandler Forney McClure and G W Childs (qv) 
Theatres and Music — Philadelphia has well over 200 thea 
tres and moving picture houses One of the London Hallams 
Lewis was the founder of the Philadelphia stage m 1754 The 
onginai Chestnut street theatre (1793) was burned The oldest 
theatre m the United States Walnut (capacity i 512) dates from 
XS09 and was the scene of the tnumphs of Wheatley Cooke the 
WaUacks Lean Forrest the Booths Clarke Charlotte Cushman 
and Rachel The Arch street theatre (1828) was associated 
With the Drews and Joseph Jefferson as well as with W E Bur 
ton and the Davenports For a generation the most noted per 
formers appeared at J F Zimmermans Chestnut street opera 
house (capacity 1 864) which marked the passing of the old stock 
company system (1880) and the coming of travelling attractions 
The xyth century German immigrants brought over their 
music the Moravians had their organs (called whistle boxes ) 
Christ church (Protestant Episcopal) and St Joseph s (Roman 
Catholic) helped in the i8th century musical development The 
Musical Fund society was organized in 1820 and Musical Fund 
haB was opened m 1824 All the famous European singers who 
visited Amenca sang there and at Concert hall until the opening 
of the Academy of Music (capacity 2 729) in 1857 The Metro 
pohtan opera house seats 3 482 

Philadelphia has an active musical life with over 60 societies — 
the St Cecilia 1:824 Anacreontic 1830 Apollo 1833 Maen 
nerchor 1835 Cecihan 1875 Orpheus 1877 Mendelssohn 
1876 Philadelphia Music Festival association 1882 Treble Clef 
and Eurydice 1886 The Philadelphia orchestra was organized 
in 1900 the Presser Foundation dates from 19x6 The Curtis 
Imbtnte of Music gives free instruction 
aMbsr-Of tbe 3^ dubs m Philadelphia the oldest is the 
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rishing iorrpari\ 01 the ^ta e m ^’vhic'h 

\ as or^^riztf m i ^ Tk iantr iH \rt and En mecr re 
notaMc tlub Intre are iiian> of a littrars joamali c md 
BoheainB ca — I oor Ri h rd Frantwin Inn Sketch I!a ic 
and I in ind Pencil The Centur Ci\ic Club v.nJ ColoniJ 
Din €s are woiren s club The PhiLdelphii < ^o4 i e t 
e\ ii* ne ckb he inion League ( j he most t ^’lo s 

Clatirclaes Ciiarities and Hospitals • — Piiiiacielphia h is 1^41 
enurthe of ^hich 10 are Bip 1 119 fs\na ogucs and co’^gre 
ga^yn f Hebren 91 Lutheran 14^ Methodist Episcopal i 
PresDiterur i 6 Prote tani Episcopal 46 Roman Lathoh 

H cL 1 e Mett ngs ard Orthodox neetmas bocitU 01 Fne d 
Dunktrs Mermomtis Moriiians Schwenkt eiders ana other sect 
of Ptnn s time ill thru e Philadelphia is the c thedral citv ot 
the arch diocese ot Philadelphia lAhich has 38 parishes and i :59 
priests of ail orders Fi\e denominations ha\e schooL 

There are ^00 religious and humanitarian societies in Phiia 
delphia There is a record of the charitable ■^ork of secular 
societies from the \ear I/49 and of church societies from I/61 
to 19 S The Federation of Chanties began m June 1921 The 
Weltare Federation embraces ii non sectarian philanthropic 
agencies m the cit^ and suburbs — homes and hospitals for chil 
dren di pensanes emergenc> aids da> nurseries settlements 
sanitariums shelters etc In ig^S the sum of $ 8454/8 ^as 
subscribed for the Federation The Jewish Federation raises a 
smiiiarlv large sum The / Catholic chantable institutions are 
less dosel> federated 

Philadelphia has been a medical surgical centre from early 
da>s Its fir t hospital the Penns>Kama which occupies a square 
in the old city was chartered on May ii 17^1 The first school 
of anatomx was established in I/6 and the first medical college 
(see Pennsylvania UNiv’Ensm of which now has several affih 
ated hospitals) m i 65 The first medical society was organ 
ized m 1/68 and the first College of Physicians m I/87 Its 
Mutter pathological collection is especially notable Its library 
contains I/48 volumes Other early institutions are Wdls 
Eye hospital (183 } Pennsyhania hospital of the Insane (Klirk 
brides 1836} Homeopatlnc Medical college (Hahnemann s 
1848) and the Womans Medical college (1850) Biockley long 
in disrepute has been erased from the map and a modem City 
hospital erected m its place at a cost of $4000000 Among 
the larger hospitals are Lankenau Methodist Episcopal Misen 
cordia Jefierson and Presbyterian There are over 100 hospitals 
m the city 

Edtication — Enoch Flower was the first school master (1683) 
in Philadelphia In 1689 George Keith started the Fnends 
Public grammar school called Fnends Free being like the 
English (but unlike the latter day Amencan) public school 
It was chartered m i 01 and became the existing William Penn 
Charter school Church and community schools followed Chns 
topher Dock who came from Germany in 1714 and who pub 
hshed the first Amencan book on teaching was the most noted 
early iSth century teacher Though the Pennsylvania Constitu 
tions of 1776 and 1790 declared for free schools they were 
chanty (called Ragged ) schools and not until 1818 the 
present public school system emerge 

Meantime numerous academies were established such as Ger 
mantown (1760) and Episcopal academy (1785) Other insU 
tutions developed College of Pharmacy (1821) Jefferson Med 
icai college (x82s) Womans Medical college (1850) Protestant 
Episcopal Dmmty school (1862) Lutheran Theological seminary 
(1S64) La Salle college (Roman Catholic 1867) St Vincents 
Roman Cathohe Theological seminary (1868) Medico Chirurgical 
college (1881) now affiliated with the university of Pennsylvania 
and Hahnemann Medical college (1888) the Williamson Free 
school of Mechanical Trades (1888) Drexel institute (xBgi) 
and Temple university with a large student body and many 
schools at Broad and Berks Graiz college (1893) ^tid Dropste 
college (1907) were founded in furtherance of Ilebrew leaxnmg 
The university of Pennsylvania (qv) m the largest educational 
institution m the aty (See Art and ScnescB for other edum 
tional^mstitutidhs For Girar^ coU^e Gmm SwiTen) 


Puii Schools — In 1818 the old board of control ga\e wa^ 

0 ht board of education nd the Lancasterian pian to the com 
non chool The first Cen ral hich dates from iS^S Girl s high 
iS 9 ird Gi is high and normal 10/6 \t the end of the igth 
ctn u^ it was iramitst nat the blight of politics was on the 
pubic choo! reforms were sucte sfull> inaugurated Two 
h ah chools na c been succeeded b\ with junior high 

bools There art e'^ enmg hi h schools eeenmg elementarv 
tnools cla es m Enghsh and ci izensliip classes for handicapped 
children \ocational schools and summer schools In 19^4 the 
total enrolment was ^05 9 and the disbur ements amounted to 
S 5 0 There veie 4 ^ public ehools m ro school build 
ingb 01 the e o were eltmentiir\ 

Libraries — Several grow’^h ot mtreasing vigour sprang from 
the seed sown b\ Franklin m the Jun 0 penod of the i8th 
centurv — ^he American Philosophical societ> airead} noted the 
uni\ersit> of Penns>hani^ and the Librarv company of Phila 
delphia orgamzed on July i I/31* Franklin was its London 
agent i 6o~/5 It absorbed the asbociation and union libraries 
and in 179 became trustee for the library of James Logan 
which through the benefaction of Dr James Rush was nobly 
housed (1868) in a granite structure of the classic order The 
Library companv with its noted collections — Philadelphia ma 
terial Civil "War books and Americana — ^has /8 55I volumes 
Other libraries (m addition to those noted under Sctence and 
Art) are those of the Pennsylvania hospital I/61 the College 
of Physicians 1789 the Athenaeum 1813 the German society 

1 Si 7 and the Apprentices 18 o The Free library of Philadei 
phia chartered m Feb 1891 has branches and 3 deposit sta 
tions m vanous parts of the city 5 of the branch libraries 
occupy structures erected from Andrew Carnegie s gift to the city 
of $i 500000 The Free Library had m 1935 800664 v’ol large 
pamphlet and document collections and a circulation of 4 580 30 
The art and music departments are especially rich There is also 
a library for the blind The Law iibrarv m the City Hall dates from 
1802 The Biddle Law library is at the university of Pennsyl 
vama which besides the general library (1/49) — ^noted for its 
Danteana American and Spanish drama and incunabula — has 15 
special sub hbranes The Mercantile library (2 4 76 vol ) is 
notably strong m Insh literature Shakespeare and Jumus letters 
The Special Libraries council of Philadelphia lists 209 libraries 
m the city and environs m 1937 including private collections 
accessible to students upon application Historical and genealogi 
cal students from all parts gather at the library of the Historical 
Society of Pennsylvania 

Port — ^Transatlantic coastwise and West Indian trade de 
veloped early Gram flour and lumber were exported In 17 5 
140 vessels arrived and cleared m 1735 4^7 During the Revo 
lution Philadelphia became an interstate port profiting by the 
imposition of import taxes on goods brought in for trans ship 
ment Manne construction grew apace and Philadelphia ships 
and sailors won high repute The Humphrey model revolutionized 
fngate building The old navy yard gave place (1876) to the 
League island yard In the Girard epoch (1775-1:831) came fast 
chppers and after the Fisk Fulton Rumsey Evans period of 
steamboat experimentation came the Liverpool packet service 
of Thomas F Cope Then Peter Wnght and Son handled Liver 
pool boats The Cope Wmsor Clyde Encsson lines identified 
themselves with the river The Com Exchange (1854) became 
the Commercial Exchange (186S) Pilot service was established 
on Oct 4 1788 The station for pilot boats is at Overfalls 
light 89 m from Chestnut street pier The Philadelphia to the 
sea 35 ft channel was completed in 1934 The Schuylkill channel 
IS from 2 to 30 ft deep Delaware avenue the riverfront street 
onginally 25 ft wide has a present width of from 150 to 250 ft 
and a length of 20 miles In the middle of this marginal street 
are four railroad tracks includmg the Belt Ime winch affords 
direct track comecticm for three trunk roads by means of 
sidings with all piers The port has 40 piers belonging to the 
city IS9 piers under corporate or private ownership and 25 
U S Go^mment pim The mam triple decked tide water ter 
mmal is r 500 ft loi^j can simidteiieowly both 1$ steamships 
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If* 1 4 qf \ 1( R ' ti r uru I Vir 01 *943 000 in\estnients of 3O1 000 

iHl Vh I L 1 r 4 cjrii a \ < u ut ^ t o i%ti n i t ^ d ucposi s of 6 9000 The reser\t 

I i P £ 'i < o lit a 1 ^ 1 1 h t to ihi ^7641 ,6c 000 

■%oU Tci\ b F} Rich 1 r n 1 ! ^ City Goi'emmeflt — 4 r ct of the 4srseiiibl> approved on 

n 3 ttoiurnjsu n h r J r l U lep esent ^o\ eminent of Philadelphia 

cri If }^lrf !C\at 1 i I c > ^ ur ^ )jr \ ir and / other ofticials (including 

wo n I i i ) oa te t m ? u, L t ri t e i - a r ^ts wi h the receiver of taxes city 

a 1 aeiitt U pt tore load n ci t \ \ i< > t r \ c ^cr d tract attorney and sheriff) are elected 
it\ 0 i nt ot hoLi 1 L r tm \!\amir i 0 dhi tt urs int t I r The councilmen now paid ofScials 

i Cl a 70m Tie Grtenvi h point 0 ^ pin h dh 0 tr\ ■^r icu t r art elected from ei ht State senatorial 
Ci da Tie v ter iront e\ ends m oi wbi b rear 1 trie 0 c ter \ r 4^000 as essed \oters The Council is 
on re in u e 10 de p drau'^h t m^ibcno fo Leo ^ he cl it \ tw Dod it fixes the annual budget and pos 
onit sc e ItEn la^n e now ers including the right to override the mayor s 

Industrie ^Indu tri IK tarK ihiiaddpbu led all other j xt to Council du int 5 is tran acted through committees There 

colonial towns Di\er ihcat on was the kexnote then a it is ire 9 departments 01 cit> go\ eminent public safety public works 
now Weavers knitter wheel ts gla s blowers dd o her public health public weiiare wharves docks and ferries city 
craftsmen came with the e rlv German immi ration Germarto\n trail supplies 1 w and cit> architecture These administrative 
set the industrial example The Quakers Wei h is \\ 11 s Eng units are direct!} under the supervision of the mayor who ap 
iish fed the eity and handled much of the n onev Thev were I pom s the iirectors Lnder the director of public safety are eight 
uccessM merchants shipowners and shipbuilders The} mm j foure ux |a)polce tb) lire (c) electrical (d) elevator inspec 
ufactured paper cordage and canvas Streams were readily . tion (c; boiler inspection (f) building inspection (g) mainte 
dammed near Philadelphia and there were mills on 16 main nance and repair and ( h f medical Under the director of public 
creeks Bel ore the Revolution the Wis ahickon had ii mills works art bureaux that have charge of water supply and distnbu 
Power for mills was drawn m 1829 bv the building of Flat Rock tion highwa}s cit} property including supervision of ii curb 
dam on the Schuylkill and '\Iana}unk came mto being Iron markets mdxo6 mall parks and squares zoning street cleaning 
was made at Germantown m 1^17 Ihc first Philadelphia carpets and lighting and gas Lnder the director of public health are the 
were made m iy/5 Subsequent!} English weavers came in great bureaux of health and hospitals with divisions and dispensanes 
numbers \n industrial north west section as well as a gre^^t and under the director ot public welfare are the bureau of recrea 
north east section was developed Philadelphia near water but tion supenisiog 40 playgrounds and 38 swimming pools and two 
unswept by strong breezes has a moist climate peculiarly suit bureaux dealing with chanties and legal aid Other municipal 
able for te tile manipulation bodies include an art jury library trustees a board of health a 

Mantifactiures — Philadelphia s prewar (191/) products zoning commission a civil service commission a pension board a 

amounted to f{>/84 500000 in 19^5 the} had grown to $i 48 citv planning commission a gas commission a sinking fund com 
joSgc> industries manufactured products worth over one misbion a tax revision board and a board of education Certain 
hundred million dollars m textiles ^3 940 50 food prod offices are known as county offices — ^those held by the controller 

ucts $ 31 6 y petroleum and coal products $166 544118 treasurer distnct attorney sheriff coroner clerk of quarter ses 
chemicals $ii 69^ 59 machmer} $109 35 o printing and sions prothonotary register of wills and recorder of deeds In 
publishing iiOoi>4 4y6 The Chamber of Commerce reports that igob there were 1808 city employees receiving $34000000 
the city led all other L S cities m the value of goods produced Many courts sit m the city — Federal or State and six kinds m 
in the fourteen following fields petroleum refining knit goods eluding the municipal court organized for special purposes have 
sugar refining paper agars and cigarettes carpets and rugs junsdictions coterminous with the city and county Five registra 
day products steam packing plumbers supplies lace goods tion commissioners appointed by the governor have charo’e of the 
processed waste files cardboard and upholstery materials registration of voters appointing four district registrars m each 

Txansportation — ^Philadelphia is the headquarters of the of the i 566 election divisions of the city Two of the five must 
Pennsylvania railroad The Philadelphia and Reading and Balti belong to the minority party One of the three elective commis 
more and Ohio have great terminals in Philadelphia sioners who admmister the election machinery must belong to 

Intra urban transit is by electric subway and elevated trams or the minority party An important aid to city government is the 
by surface trolley cats Ai! mtra urban roads are operated by the privately supported citizen s agency the bureau of municipal re 
Philadelphia Rapid Transit company under contract with the city search (organized 1908 incorporated 1910) which is managed by 
since July 1907 The Frankford L was built and equipped by a board of trustees The assessed valuation of real estate as 
the city at a cost of $15 603 99 and leased to P RT m 1923 returned to the city controller by the board of revision of taxes 
Subways built by the city are similarly leased The city bmit totalled $2 745 007 900 m 1936 and the personal property $873 
North Broad street subway was completed m 1928 at a cost of 85s 341 On Jan x 1935 the gross funded outstanding debt was 
$100000000 The Philadelphia Rapid Transit operates urban and $616 661 ot6 of which the sinking fund held $127 232 280 the 
suburban taxicabs and motor buses Fifty companies with 750 interest and sinking fund amounted in 1934 to two fifths of the 
buses operate between the heart of the city and 150 outlsnng tax levy 

towns I/igbt and Power -—The city s first gas works date from Feb 

Fiiaanees — The first bank m the United States (Pennsylvania 8 1836 After the tonsohdation the combined gas plants were 
bank) was organized in 1781 The Bank of North Amenca was placed under the management of trustees Political scandals arose 
chartered by the Continental Congress m 1784 The first budding and the works were transferred to a bureau of gas then by 
end loan association m the United States was the Oxford Provi lease to the Umted Gas Improvement company which renewed 
dent and Building association organized m Frankford (now 3Sth the lease Jan x 1938 for ten years at a rental of $4 200 ooo 
ward) Jam 3 2:831 Of the 883 building and loan aasocia a year or 7% on $60000000 The Philadelphia Electric com 
tiom m Pennsylvania in the year 1934 Phdadelphm had i 846 pany now consolidated with the Umted Gas Improvement com 
with 3S3 958 members and assets of $418 406 739 There were pany supplies the electnc current for light and power Work on 
»i93$ 38 institutonsimder the commonwealth of Paims}^lvania the $52000000 hydroelectric plant of the company at Gono 
|6 operateig under Federal charter and numerous pnvate bank wingo Md was begun m March 1926 and on March x 19^8 
m$ hou^s National banks reported resources of $$05 585 580 ^ tto first power from its turbines was sent to Philadelphia oter 
said deposits of $693^352 888 while the stale teita had re^unces two three i^e lines 

ii# |i 43 tx ?i93 066 and depends erf $% 0S6 E84 9»7 $427 P0:fwte^tao%--Ti^ peculation of Phdadel||na on April 1 

was m savins talks of iFfSOf6i| to the United States census 

Federt whoP isiinta taki 
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C4^ Phihddpliia ttiria! f sru t b\ de c oi n * i ) 

I uj 4 0 II 01 0 1,1 I w 

di cr rn in i i i J U ci i o ( goO; i ") 

I c 0) I 49 ’^o 1 1} 0“^ I * ,3 j It 19 o ore gE bo n tcb 

nunbcr u ^ s b 4 ntgroe 19 oj} T^e 193^ popula ion was 
e tiroa d 

T^eatieth Century Development —PhE^delph ^ h 
ftntiin gio \fh IS ireasdied bv its dc'Eoiit on — a pv^raeo r f h 
imdt toor* wlien 1 i txpLined tbit m the part of iht ci y 
phantd b> I enn durmo ii\e ^ear (ig - / inclu 1 ^ ^ 

dw tiling ail 60 other hou e were demoh lied to male room 
for hrgcr builamg maiiii\ commercial and wider str et Or tbc 
4,)^ 06 bnikmgs m be cit\ m 1934 3^69 30 were mgle nirii}- 
iou cs accommochtmg j of tht population There were 6jg 
Duildmgs o\t eight faiiiil> occupied b\ o > 5 lamilies ^uDwa> 
development has mcieased the tendenc> toward multiple faiml} 
dwellings 

The Philadelphia of toda> has man> times more Federal offices 
and cmplovees than it had when it was the Federal cit} The b S 
Government has increa ed its property holdings tenfold since 
1900 The greatest development is the League island navy yard 
which includes the largest aircraft factor} in the world covering 
46 acres and contammg near!} a million square feet of floor 
space a dr>docL i 064 b> 210 feet capable of holding the largest 
ship afloat and a storehouse with over 10 acres of floor space 
Local developments since the sesquicentenmal celebration of 1926 
include the Locust St and South St subways the opening of a 
convention hall the initiation of opera and ballet companies and 
railway electrification 

Metropolitan (Tri state) Area — The central city is a rela 
tiv ely small area but its influence expands over a large territory 
Metropolitan Philadelphia contained 2 84/ 148 people withm an 
area of 993 89 sq m m 19^0 and there were over six million with 
an eighty mile radius This section constituted a Tn State 
region with 41 towns and cities i in Pennsylvania 18 in New 
Jersey and 2 m Delaware Trenton was the largest of the included 
cities with a population of 123 356 Camden had 118 700 Wil 
minj^ton 106 597 Chester 59 164 Atlantic City 66 xgS Lan 
caster 59949 Norristown 358^3 Lebanon 25 561 and Potts 
town 19430 (G Mv) 

BiBniOGRAPHY — For recent statistical material on PMadelphia 
s&o The Bzdktm Almanac and Year Book (1924-1937) J Jackson 
Encyclopedia of Fhtladelpkta 4V (1931-1933) Bureau of Municipal 
Research Fkiladelphta s Government (1932) Philadelphia Business 
Progress %sociation FubheaUons (1939-1931) Philadelphia Board 
of Trade Annual Reports (1933-1937) and Commerce and Industry 
(19 2-1937) and the reports of the various city departments E P 
Alhnson and B Penrose Philadelphia a history of mun apal 

development (1887) E P Oberholtzer iMerary Etsioty of Phih 
delphta {%go 6 ) H D EberlemandH M Lippinrott Colomal Homes 
of Fhtadelphm (igii) F H Taylor and W H Schoof The Fort and 
City of Philadelphia {xgi 2) E R Pennell Our Fhtiadelphia (^ith 10$ 
lithographs by Joseph Pennell 1914) J T Fans Romance of Old 
Fhtkdeiphm (1918) R Shackelton Book of Fkiladelphta (1918) C 
Morley Travels m Fhthdelplm <1920) O E Nitzsche Fhdaielphm 
%mde to ike ctiy (1930) G Barton laUle Journeys Around Old Fhda 
delphrn (i9«S) H M Lippmcott Fkiladelphta (1926) and Fubhea 
Items of the City Mtsionced Society of Fhdadelpha (1908-27 3 vol) 

PHELABELfHIANS, a sect of rdigious mystics founded 
m London in the latter part of the 17th century In 165 Dr 
John Pordage ( 1607-1 6S1) rector of Bradfield Berisshire gath 
ered together a few followers of Jakob Boehme the chief of 
whom was Jane Lead or Leade (1623-1704) Mrs Leade had 
been from girlhood of a mystical temperament and experienced 
phantasms which she recorded in a diary entitled A Pomtam of 
GarAms beginning m 1670 m which year the Philadelphian so 
aety was definite^ wgaaiaed In 1693 some of Mrs Leade s 
■writings wrare translated into Dutdi, and by this means and her 
acquaintance with Franas Lee (1661-1719) an Oxford sdholar 
who studfed medicine at Leyden and became her soasdn kw a 
ccainectKin was opened up 'With Oermaiiy and Holland la '1703 
the PWade^ihians tew up th«r confesAm, but fbe!f made no 
wither and soon decMaEd, te I>tttdi braach wftlidwwinit 

and thfi*Ei#iBh aBov«cBsi«t ierbidijB® tfef a®ci«ty to meet 
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PHILAE5 n 1 e m the Nile ibovt th I ir-a Ca arac ot 
fe t Itau \ a d inte bu s n e ht conipie ion of the \swiii 
( 1 n lyv, ubm g d \ ept itr a lew mon hs yearn whin 
he \a er hsid j uh 1 t v h OL„h ^he ot me 

\ War dam Pbilat r rxw al 0 me end oi the cataract xe^mn 
c ^ ^ 0 r J p ^ h cii nc in 1 on Bigeh 1 larger 

1 t*nd ddjomi " le rtrt \d a tt iipk as ^arlv as the rtign 

0 Tt hnio 1 ni \ho ^ 0 Bi Ncihneot ihe la ot the 

n L^rg o Ej^yn o ^ ^ ok 0 I mos ot which was 

de uveJ ^v food P u e^y PhdaJe plm re on tructed some 
J ^ vorLi Cl iL d a e timewhidiP 0 em> Euergetes I 
comp ed bu he d cor t on c r ltd on under later Ptolemits 
IF ^ Ca ar wat> ne er tmi bed The li Pe 1 land won great 
ii uar Is a rel g ois re or no oiij lor lit E^yp niis and the 
E hiupians an 1 0 ners who requented he border dis net and the 
n rlet of Aswan but also ior Greek and Roman visitor One 

erpk or chapel a er ano her spiang up upon it dedicated to 
va ou c,od mcludm^s the Nubian J^Iandulis Er amenc {\t 
kamane ) km of Ethiopia shared wi h the P 0 ernes m the 
buddin^ Besides the temple 01 I 1 with its birth temple in the 
hrs court there were smaller temples or shrme of \rsenuphis 
Mandulis Imuthes Hathor Harendo es (a form of Horus) and 
\u u u (in the Ron an svlej beside unnamed ones There 
were al 0 monumental gateways and the island was protected bv 
a stone quay all round with the nece ary stairca es ate and a 
Nilometer The most beautiful of a I the buildings is an un 
timshed Liosque inscribed bv Trajan well known under the name 
of Pharaohs Bed The decree of Theodosius (ad 3/S) which 
suppre sed pagan worship m the empire was of little effect in 
the extreme south It was not +1II the reign of Justinian a n 52/- 
56:> that the temple of Phihe was finally closed and the idols 
taken to Constantinople Remains of Christian churches were 
disc osed by the thorough exploration earned out m iSgs-^iSgA m 
view of th Barrage scheme under the direction of Captain Lyons 
The accumulations of rubbish on the island were cleared away and 
the walls and foundations of the stone buildings were all repaired 
and stren thened before the dam was completed The annual 
flooding now appears to be actually beneficial to the stonework 
by removing the disintegrating salts and incrustations The tops 
of most of the buildings and the who e nucleus of the temple of 

1 s to the floor remained all the year round above the water level 
until the dam was raised another 6 ft — work begun m 1907 
— ^when the temples were entirely submerged except dunng July-- 
October But the beauty of the island and its rums and palm trees 
the joy of travellers and artists is almost gone 

PHILANTHROPY Almsgiving is as old as man In the 
Egyptian Book of the Dead as ancient as the Nile pyramids 
there is found this memorial ascnption He gave bread to the 
hungry water to the thirsty raiment to the naked he gave a boat 
to the man who had none Similarly m the ancient Hebrew 
senptures we read (Deuteronomy xv 7 and 8) If there be with 
thee a poor man one of thy brethren within any of thy gates m 
thy land which Jehovah thy God giveth thee thou shall not 
harden thy heart nor shut thy hand from thy poor brother but 
thou shall surely open thy hand unto him and shall surely lend 
him stffi&cient for his need ^ And of all the parables to be found 
in the New Testament none is better known or more deeply burnt 
into the conscience of 'Western civihaation than that of the Good 
Samaritan The Muslim world in like manner pres^ves the 
maxim Prayer carnes us half way to God fasting bungs us to 
the door of his palace and alms gams us admission While the 
sptnt of benevolence that animates aS philanthropy 1$ unims 
takably reflected from the ranote past it k evident that there 
has been an evolution m the technique qf giving Various groups 
of the modem soaal order resant the i&ra of ahas regarding such 
forms of assistance as undemocmtic So the use of the word 
chanty ts often avoided Present day benevolence philanthropy 
no longer content with the qM of hutoan ills after they arise 
sfepms ever to prevent dite, and m a dual goal seeks thrOu#i 
ctmibmctive e^rt the abMovertent ctf health and happa 

um the It » a cmiow fa^rt ttet Uiq ivord 

b^pla ttteos simply to 1»» 
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Eo L\ t 1 1 \ it or \nj 1 I 0 r Hk }u hr i 
iipo\ni*i L i \ord i \ i <. t o 

1 tarlit npt r i t i j t tr t ) o ur ii ^ 

i mo 1 t\ I tr T iG Mor o\ti tn u t o ht \\ord > 
1 L 0 c h a it n c i\i M. Ji 1 n i- c > i ^ 

i*e\e^ f’’ ni i tne ^ o > s 

I 1 LFDo € of th r 1 It IS ro^ o <1 i V or\ u 

L t t 1 1 1 1 ed at ^ utr \ o t \ ous jret o a i b t 
trc til 1 C i\R T\ 3u to rd tt be Eit c uf j 

meat tii ba\L cEaru-tte i ed odern pni n li ooj nt aooi* 
the V mnip^ of the lath lentur 
The Nineteen th Century— Be \^ten i nd s o th rt 
were 3gm taE beginnings of h t no b c ph 1 n hrooic a ti\i ^ 
which was to characterize tht t9tii t ntur\ Consticuoa iren 
Its forerunners m England were John Howard pioneer m pr on 
reform and bir Samuel Romiil> who sou ht to abolish the I r 
banc features of Bn i h criminal law In I ranee Cha It Mi he! 
Epee laid the foundations i?f modern m truction for the deaf ano 
aumb and Jean T Oberlm laboured ettectieely for ocul improve 
ment -Another leader was the \mencan scienti t Benjamin 
Thompson afterwards Count Rumford who or anizeci m Bavana 
(i/S5-'9o) a svstem of workshops called houses of mdustrv 
thereby largel> suppressing begging 
The change from the domestic to the factory s>stem of manu 
lacture at the beginning of the 19th century brought about a great 
shift of the labouring population accompanied b> a phenomenai 
growth of cities nowhere more striking than in Great Britain 
between 1800 and i8:,o and in the Emted States between iS:^o 
and 1900 In iSoo London was the only cit> m Great Biitam 
with a population of over 100000 The next largest cities were 
Manchester Biimmgham and Glasgow each of which had about 
^ 000 inhabitants Yet at the end of the centurv all these places 
including London had multiplied in size from more than seven 
to nearh ten times In 1800 Philadelphia then the largest uty 
m the Lmted States had a population of 8 000 as contrasted 
mth about 150 Amencan citie<i of equal or greater population 
in 1900 Similar urban growth took place in Germanv Belgium 
and other industrial countries of Europe 
This rapid and unparalleled transfer of people from rural to 
urban conditions gave nse to problem m social adjustment of 
immense range and complexit> Accompanied bv the progress of 
democrac} the advance of popular education the increasing 
'^ense of civic responsibihtv the application of scientific methods 
and above all the ever widening permeation of the humam 
t-inan pint these soc al tran formation formed the background 
for the deielopment of the great outstanding philanthropies of our 
time Most notable among the results of the philanthropic spmt 
were the great advance m industrial welfare the abolition of 
human slavery improved housing m cities enlightened care for the 
defective classes immense extension of free public education the 
organization of the Red Cross society the charity organization 
movement the social settlement movement the child welfare 
movement and the establishment of scientiically equipped hos 
pitals 

Among the most notable philanthropists (on each of whom will 
be found a biographical article under his name) were Robert 
Owen famous for his model mills at New Lanark and later for Ins 
communities m England and America Jeremy Bentham and the 
Quaker educator Viilham Alien (1//0-1843) Other leading 
figures were Wiiham Wilberforce whose life effort was finally 
crowned m 1S33 by the passage of an act abolishing slavery in 
the British dominions and Elizabeth Fry m England who earned 
on the cause of prison reform initiated by John Howard 
In the United States Dr Samuel Gndley Howe advanced the 
education of the blind and Thomas Gallaudet with his sons 
Thomas and Edward Gallaudet performed equally conspicuous 
service m the training of the deaf and dumb In 1833 Anton 
Frederic Oxmam a zealous Roman Catholic student at the Sor 
boime with the aid of Pke Sylvam Bailly organized m Paris the 
Society pf St Vincent de Paul Within the century this society 
expanded into a world wrde agency of Catholic beneficence whose 
and practices of poor rehef influenced the chanlabk 


It our r 1 Pro estant as well as m Catholic countries 
i vt i 8 j Theodor Fliedner a pastor in Rhenish 

I r t bed ht I rotestarit order of Deaconesses at whose 
t choui m K 1 e wtr h Florence Nightin ale was trained as 
i pj c betert J Miss Catherine McAuley estab 

to D r he sler ot M rcy whose hospitals and schools 
ha, r L t ue pread in Er lish speaLin and other countries 
Lo sn tt rv ion IPe is the continuous story of factory 

ir c d Cl t Tim g reform lunatic as>lum reform pub 

h h i ir >\t. ler and housing retorm In 18^6 Barones 
Lurd t ( ou t \ho dtiottd a long life and a large fortune to 
la n t i piiilanthropv be an building model lodging houses at 
Bt h 1 i ( tc n In b6 George Peabody an American banker iiv 
ing iTk London gait a tund of 000 later enlarged to £500 000 
lor ire on truction of dwelling houses for London working men 
In 1 04 Ul Ilia Hill began her remarkable housing work at 
Mar\ ebont wVh tund advanced by John Ruskin 
The E g!i li nur e Florence Nightingale by heroic service with 
ht Lot h arm m the Crimean l/Var (i8:)4-5^) revolutionized 
the cart of sitk and wounded soldiers m mihtary hospitals Fur 
tbtr reflecting tht humane spirit of the age the Swiss phiianthro 
pist Htnn Dunant proiided aid for wounded soldiers on the bat 
tiefield b> organizing in 1864 the Red Cross Society Under the 
leader hip ot Clara Barton the American Red Cross Society was 
established m 18S1 and its function later extended (1906) to pro 
vidt rehef m natural calamities Henry Bergb of New York 
founded m 18/4 the Society for the Prevention of Cruelty to 
Children In 18:5 Charles Lormg Brace founded the Childrens 
Md Society 01 New Nork city a pioneer organization in the child 
welfare movement In 1867 Dr Thomas John Barnardo opened 
in Stepney Causeway London the first of the so called Barnardo 
homes for destitute children 

In 1S69 a group of prominent men m England including the 
earlofbhafte bury J H Newman and Wm E Gladstone formed 
in London the first Charity Orgamzation Society m the world 
With a group of Oxford men Canon S A Barnett in 1885 founded 
m \\ hitechapel London the first university settlement Toynbee 
Hall Dr Stanton Coit m 1886 established in New York the 
Neighborhood Guild which later became the Umversity settle 
ment In 18S9 Jane Addams began her work at Hull House Chi 
cago and in 1S93 two nurses Lillian D Wald and Mary M Brew 
ster established in New York city the now widely known Henry 
Street settlement 

In the 19th century also the pohtical and economic emancipa 
fion of the Jewish peoples of western Europe led to a complete 
reorganization of Jewish benevolence accompamed by many out 
standing achievements m modern philanthropic endeavour Among 
these were the notable activities of Sir Moses Montefiore of Eng 
land in ameliorating the lot of unfortunate co religiomsts m lands 
where they were still oppressed and also the mumficent bene 
factions of Baron Maurice de Hirsch The latter established the 
Jewish Colonization Society which he endowed with some £ii 
000000 making it one of the greatest modern philanthropic 
trusts in addition he contnbuted extensively to hospitals and 
other chanties m London and elsewhere the total of his bene 
factions amounting to about £18 000 000 
In the latter half of the century began the philanthropic eflorts 
to advance higher education in the United States the individual 
donations eventually exceeding m size those made for any other 
single beneficent purpose These benefactions included an im 
mense number of substantial sums to countless institutions but 
most conspicuous were endowments of prmcely magnitude for the 
more important colleges and universities Notable among the 
early benefactors of Amencan education were Peter Cooper Ezra 
Cornell Matthew Vassar and Johns Hopkins Later Leland Stan 
ford and John D Rockefeller made munificent gifts for the estab 
hshment of universities and the spread of higher education 
Following the Cm! War and the emancipation of the slaves 
the education of the American negroes m the Southern States 
became and still remains an especially worthy object of philan 
thropic endeavour Prominent among early contributors of fund$ 
or of important persoiial service to the cause o| negro ^ucaUon 
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Recent Fhilantliropy — the opening ot the oth centur 
the philanthropic agencies in ettecUce operation immenseh e\ 
ceedtd m number d \ ersit> and scope those of an'v earlier period 
De pite the W orld War there was a ubstantiai advance xn even 
important field oi philanthropic endeav our dunn the first quarter 
of the new centur> In connection with the many phases of this 
"rowth tv^o distinctive features de\ eloped One of these was the 
a sumption b> the British French and other European overn 
ments ot a vast range of social relief which formerly was ad 
ministered oni> through private charitable agencies B> parha 
mentarj enactment in Great Britain m 1908 a svstem of old age 
ptn 10ns was set up In 1911 came the "National Insurance Act 
pra\adm«^ against sickness invalidity and unemployment Fur 
ther m 19 8 b\ the Widows Orphans and Old Age Pensions Act 
a still larger group previously aided through private chantv was 
brought under the scheme of national social insurance 

The second distinctive feature of this period has been the crea 
tion of many great philanthropic trusts especially m the Lmted 
States Their underlying constructive purpose is somewhat paral 
lei to that of the British governmental system of social relief 
These trusts seek permanent substantial and far reaching results 
through the use of ample funds efficient organization and modern 
methods of administration In the United States alone where the 
establishment of such trusts has become a favourite method of the 
bestowal of large bequests the total of such funds runs into the 
thousand millions of dollars Many philanthropists disapprove of 
the efforts made by certain benevolent trusts and foundations to 
perpetuate themselves bv restricting their ente’-prises and expendi 
tures to the interest on invested capital and not onlv leavin^ the 
principal untouched but even adding from time to time to it from 
unused income In consequence various tru ts as the Julius 
Rosenwald Fund provide definitely for the expenditure of the 
entire fund capital as well as income withm a specified period 

Among other distinctive gams made m the 20th centurv have 
been the effective attacks on disease as yellow fever typbcid 
and tuberculosis the marked progress m numerous phases of child 
welfare and the wide estabhshment of the juvenile court system 
m treating youthful delinquents Important also have been the 
efforts to promote amicable international relations as reflected 
m the Rhodes Scholarships established (1902) by Cecil J 
Rhodes and (1910) the Carnegie Endowment for Internationa! 
Peace 

The magnitude of philanthropic expenditure m recent years is 
vastly greater than ever before recorded In 1926 the Bntish 
Government distributed in mamtammg its public social service 
m England and Wales a total of £313 ooo ooo of which about 
£80000000 was denved from sums received from contnbutions 
from or levies on individuals and companies In addition to this 
huge sum — over one third of the gross income of the British Gov 
emmeni' — other contnbutions of large amounts were made to re 
hpous educational and chantaMe organizations In Great Bntam 
in xp 7 there were recorded 35 pnvate bequests of £40 ooo and 
upwards the average bequest m this group being £103 ooO 
In tie Unitei States tt» pr|vate don^ions for pWanthropiq 
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1 ur ht mdiea^ ve of ht trena of rcc nt Amencan contnbu 
tioi s G phiUn hropic purpo es a ide rom the major objects 
mentioned above there were in 19 / donations lor the m titu 
tional cart oi children ij)94 ^00 ooo lor the m t tutionai care oi 
the a cd ^64 400 ooo ior negro educaiion 900 ooo for schol 
irships lor neecv children co ooo for public health nursin”’ 
Si I dooooo lor medical re earch Si^ ooo ooo for health edu 
cation Sfioooooo for plav and recreation ^19^00000 and for 
the fine arts $ 5 00000 There wert also donations for relief 
m foreign lands including Armenia and the \ear East China 
Russia Poland Au tna Ireland and other countnes amounting 
to 14 ooo 

The Umted States — Philanthrupic endeavour m America dif 
fers from that of other countries in us greitcr vanetv and in the 
larger proportion undertaken through private initiative as com 
pared with that earned on bv the State while that performed 
direetly under reh lous au pices is mu h less Moreov er as little 
poverty exists and there is no pauper class weitare work is con 
ducted m a more confident spirit w ith the expectation of making 
social relief ultimately needless Again ail forms of public and 
private relief including the care of the sick d^^'fective insane 
criminal or mdi^^ent art more and more thought of as parts of a 
complicated but interrelated sv stem to be planned for and admm 
istered as such There is also the Amencan readiness to discard 
old methods mechanisms and plants and to m tali new and better 
devised ones 

The emphasis on prevention has greatly stimulated research into 
social conffitions and several heav liy endowed foundations as the 
Russell Sage the Rockefeller and the Carnegie include research as 
a special function The results of surveys made by research msti 
tutions have stimulated the older social service organizations to 
undertake a greatly widened range of constructive activities and 
rehabilitations instead of simple relief Training schools for social 
workers have been established and training courses m social work 
are offered by colleges and universities 

The trend toward prevention is seen also m the changed 
methods of handling criminals Retormation not merely retnbu 
tion or punishment has become generally emphasized in the 
treatment of adult as well as juvenile offenders Such features as 
probation mdetenranate sentence special courts for children and 
specialized treatment for women and children which were novel 
ties at the beginning of the 20th century now characterize the 
penal and correctional systems of most States 

A noteworthy development is seen in the growing co ordination 
of social agencies the mutual exchange of records and mforma 
tion and wide spread co operation m formulating wor^^mg plans 
and programmes An important outcome of this co operation has 
been the founding of financial federations which have become a 
basic feature of social welfare work m many American cities 
The Jewish chanties were the first to inaugurate this plan sue 
cessfully but m 1921 some 30 important cities had adopted this 
method of raising a community chest or community fund and 
subsequently the plan became widely prevalent In 1929 about 
350 urban communities were using it 

There has also been a marked tendency toward increased de 
pendence upon government in the field of social welfare Boards 
of health have extended their control over infectious diseases 
established dimes and maintained nurses and physicians to visit 
and give mstniction to the poor m their homes Public schools 
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PHILANTHFOPIC ENDOWMENTS 
The accumulation of great fortune m the Lni^td Sta es and 
the peculiar approonateness ot benevolence m a dtmocraev have 
bien accompanied b> an e\cep lonal dcvdopirent of endo\\ d 
philanthropies 

Benjamin rranklm (1/06-90) v^rote in his 'ftill Having m> 
self been a sisted to set up in> bu mess b> Lind loan 
of Monty v^hich was the foundation of my Fortune and of 
all the utility m life that mav be ascribed to me I wish to be 
useful even after my Death if possible in forming and advancing 
other >oun«* men that may be serviceable to their Countr> To 
that end he left £i 000 to the town of Boston and an equal amount 
to the city of Philadelphia to be lent at mtercsi to young married 
artificers of good character Estimating that each of these gifts 
would have increased to £131 000 after 100 years Franklin re 
quested the expenditure at that time of £xoo 000 m public works 
of useful convenient and agreeable character and the nccumula 
tion of the remainder for another century wh^n the whole was 
to be distributed — one fourth by the cit> and three fourths by 
the State In 1S91 largel> because there had been few borrowers 
the Philadelphia accumulation amounted only to $90000 Of 
this $ 0000 was left to accumulate for another century the 
remainder accumulated to $1^3000 in 1908 was then added to 
the endowment of the Franklin Institute which had been founded 
in 18 4 for the promotion of science and the useful arts Of the 
Boston accumulation of $391 000 in 1891 $6 000 was left to 
accumulate for another century the remainder accumulated to 
$408 000 in 1904 was then used to build the Franklin Union an 
industrial school an equal sum being given for its endowment 
by Andrew Carnegie 

George Peabody (1795--1869) a merchant and banker of 
Danvers now Peabody Mass and later of London established 
among many benevolences an institute wth a library art 
museum and conservatory of music in Baltimore Md in 1859 
a Museum of Archaeology and Ethnology at Harvard college in 
1866 an Academy of Science at Salem Mass in 1867 and gave 
£500000 for the erection of workmens dwelhngs m London in 
1864 and $3 000 000 to the Peabody Education Fund m 1867 
lor mteilectual moral or industrial education among the 
Anthem and Southwestern states The fund established and 
developed pubhc schools until they were taken over by towns 
and cities encouraged rural schools and the development of 
State S3rstems of public education and promoted the training of 
teachers by scholarships and by founding at Nashville Tenn m 
1875 the Peabody Normal college winch became m 1913 the 
George Peabody College for Teachers and receivoJ the remaimng 
resources of the Peabody Education Fund at its conclusion in 

lfi4i 

Andrew Carnegie (1835^19^9) earned out his Gospel of 
Wealth by distributing nme tenths of his fortime m countless 
gif t^for 8 ooo church organs 3 000 libraries and 500 univemto 
fiiti eohegm TVo 4 hii:tfe of his total distributwa of $350 ooo^ooo 
to^rd the estabtehiimi mi endowmenl of tega# 
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e M e 0^ four large foundations (For 

fuior i a Cl ^ce loandations see Rockefeller Bexefac 

"UN } 

0 1 er i iJur(H on art (i) he Milbank Memorial Fund 
ncuii 0 1 e« n ^ bt Elizabeth Milbank \nder on with 
ou o a e pc 1 b\ tor s udies and demonstrations of child 
w ^ art I i 1 h c tni and individual and community health 
) tht Ru tl bj loundation establi bed m 1907 by Mrs 
Ru ui Sdgt w h $10 000 000 later increased bv $5 000 000 for 
he irprovemert 0 0 nl and hvin conditions in the United 

b es e petiallv through the or amzation of charity education 
recreation remedial loans ocial legislation and through libraries 
rt c rch survtv s ati it e hibits and publications (3) the 
Common veil h Fund established m 191S by Mrs Stephen V 
Harknt s with SjScooooo for the welfare of mankind 
especially throu h elm cs and demonstrations of child health 
guidance and nenta! h>g!ene the training of social workers 
rural ho pi Js and educational fellowships research and pubhea 
tions (4) the Jmlliard Musical Foundation of New York estab 
hshed in 1919 by a bequest of $ 0000000 from Augustus D 
Jmilnrd for the musical education of gifted students and of the 
pubhc (^) the Duke Endowment established m 1924 by James 
B Duke wfih 840000000 increased b^ bequest m ig 5 for 
Duke universiH other universities and colleges hospitals the 
building and maintenance of churches pensions for clergymen 
and the care 01 orphans in North and South Carolina (6) the 
Julius Rosenwald Fund established m 191 and amounting m 
19 8 to $ 0000000 for the health and education of negroes 
other backward races and persons of small means with the 
proviso that both the principal and interest be expended withm 
0 Years after the death of the donor Mr Rosenwald has in 
addition made large contributions of time and money to other 
CIV 1C philanthropicai educational enterprises including Y M C A s 
and "V W C A s for negroes More recent endowments for edu 
cationa! and other philanthropic foundations hav e been made by 
Frank Munsey Pa>ne Whitney Milton Hershey and Henry E 
Huntington 

There are m the United States perhaps 100 endowed phiian 
thropies that are smaller than the large foundations already 
mentioned but yet larger more comprehensive and more mde 
pendent than the countless separate endowments of specific 
activities that have been given to religious and chantabie organ 
nations hospitals and other health agencies and to universities 
colleges and schools Following the Cleveland Foundation (see 
Community FouNDAxioisr or Community Trusts) established in 
Cleveland Ohio in 1914 there have come into existence some 
fifty community foundations funds or trusts that are cared for 
by trust compames and disbursed by committees selected by 
pubhc officers and representative associations While no one of 
these community organizations has as yet been entrusted with 
permanent resources approaching those of the larger foundations 
a number of them have been very useful in conducting surveys 
and distributing current gifts 

The fears concerning the power of wealth concentrated m 
foundaticms and their mdefinite continuance of the wishes of 
their founders which were formulated by the French economist^ 
Turgot mx 7 /^ have not been fulfilled Religious philanthropic 
and educational endowments m the United States represent less 
than 1% of the national wealth a score of life insurance com 
pames have larger resources than Any foundation a hundred 
banks have incomes greate than the total new endowments m 
any ymt The imposition of the dead hand is prevented and 
desirable freedom is assured |by stii^h provisions as Mr Cnrnpgie^S 
for spendmg the income of his endowments for purines othif 
than those he specified^ Oi* Mr Rockefdlert for spendw 
mmd well an th© tes rftsy md hyi 
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annotated bibIiograph> of the literature concerning \ireri 
can toundations was issued h^ the Russell Sa^e Founddiion 
in iQi 19 0 19 19 4 and 19 6 (C Fu > 

PHILARET [Theodore \iK.mcH Roma\ov] ( 

16^3) patriarch of Mosco\^ was the second son of the bo-var 
\ikita Rom no\ith During the reign of hi tirst cousin Theodore 
I ( I :,o4~9b ) Theodore Romanov distinguished himself both as a 
oidier and a diplomatist On the death of the childless tsar he 
was the popular candidate for the \acant throne but he ac 
quiesced m the election of Boris Godunov who compelled him 
three >ears Lter to take monastic \ows under the name of Phil 
aret Philaret was confined to the Antoniev mona tei> but when 
the pscudo Demetrius o\erthrew the Godunovs he released Phil 
aret and made him metropolitan of Rostov (i6o:>j In 1609 Phil 
aret fell into the hands of pseudo Demetrius II who named him 
patriarch of all Russia though in fact his jurisdiction was very 
limited On June 1619 he was enthroned patriarch of Mos 
cow Henceforth till his death there were two sovereigns Tsar 
Michael and hi$ father co regents 
Philaret replenished the treasury by a more equable and rational 
s>stem of asses mg and collecting the taxes His most important 
domestic measure was the chaining of the peasantry to the soil 
a measure directed agamst the ever increasing migration of the 
down trodden serfs to the steppes where the> became free hooters 
instead of tax payers The taxation of the tsar s slynzhnme lyudt 
or military tenants was a first step towards the proportional taxa 
tion of the hitherto privileged classes Philaret formed the nucleus 
of the subsequently famous Patriarchal Library and commanded 
that every archbishop should establish a seminary for the clergy 
himself setting the example He also reorganized the Muscovite 
army with the help of foreign ofiScers His death in October 1633 
put an end to the Russo Polish War (163 -33) withdrawing the 
strongest prop from an executive feeble enough even when sup 
ported by all the weight of his authonty 
Sm R N Bam The Ftrst Romanovs (London 1905) S M Solo 
vev Mist of Russia (Rus) vol ix (St Petersb 1S9S etc) 

PHILATELY Postage stamps afford a simple and effective 
means of collecting fees paid or required to be paid for the trans 
mission of matter sent by post In 1653 the peMe poste (local 
post) in Paris up by M (afterwards Comte) de Vijiayer as 
a private enterprise but with royal sanction sold letter covers or 
wrappers bcarmg a distinctive mark at two sous (one penny) 
each Letters enclosed m such wrappers and dropped in letter 
boxes were collected and delivered by hqmm (footmen) who 
removed the wrappers on delivery These wrappers were the 
first printed franks comparable to the sUmped envelopes and 
covers of modern times In rSiS stamped sheets of paper served 
to collect a tax (not jKistage) on correspondence m Sardinia 
Lieut C G Trcffenberg proposed stamped wrappers for the pre 
payment of postage m Sweden in but the plan was not 
adopted Kindred proposals made m Great Britain (1830-39) 
prepared the way for the adoption of stamps to serve for the 
collection of postage under Rowland Hill $ uniform postage plan 
m 1840 Two years m advance of Great Britain New South 
Wal^ issipd etnbow^ s&eete for penny local letters and 
mid them at 3d« 4 dozen they ’tero not popular even when 
to IS 1 
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Introduction of Postage Stamps — The tvo Lind of stamps 
1 ued 21 Great Lot am 11 1040 were A tamp d envelope 
or ivra >pe bea a de lun d V n Muiicad) R A ( adlie 
VC DU c? np m 11 rt tanglt ol Mper with the device of 
^ que hti ^ batktd villi euin The Mulread> covers 
ana ne iJ a d dhe i\e > age s n ps all came mio u e 
M f I 40 son vve t soM on Mav i tht> were nu 

ai ion a iDr u i btlo e Ma 0 Bv "^lav i Row la id Hnl 
itcognzed ^at t t cover vc e not m great demand Stocks oi 
be Mu readv tnvebpc a d le^ tr slitc s were Withdrawn and 
de 0 cd when new d simpler tnvdo >ts and sheets Dtarmg the 
mho to Stan 5 oi ^he queen s head vert issued m 1S4X 
Aeht ive po age tanp ovv to heir small size and great 
varit V ire th thiti m ercst of he s imp collector The id 
bhek m d d blue an ps ol Great Britain 1S40 beai a design 
in wide bv in high printed from engraved steel plates The 
queens head was drawn b\ Henrv CorbouM from Mm Wvons 
Cl V Med 1 The engnvmg of thi| on steel was entrusted to 
Charles Heath but was probablv execu ed bv his on Frederick 
Heath The die was trans! trr d to steel pints each of 40 rept 
titions and from these pla es Perkm Bacon and Fetch after 
wird Perkms Bacon and Co L^d printed the stamps The 
addition of perforations is due to an Irish inventor Henry Archer 
in 1S54 

The two stamps were subjected to changes m 1841 the id 
being then printed m red m tead of black as the black stamps did 
not afford sufficient safeguard agamst the removal of postmarks 
The change m the d blue consisted in the introduction of un 
coloured hnes under the woids postage and twopence 
Spread of the Stamp System — Britain s first stamps attracted 
attention abroad but a considerable period elapsed before the 
system was adopted extensively A private Cit> Despatch Post 
of New Aork conducted by an Englishman Henry T Windsor 
issued a 3 cent stamp m 184 The Swiss cantons of Zunch and 
Geneva and Brazil followed m 1843 The first Geneva stamp 
was a divisible one the whole being used on cantonal letters 
(10 centimes) and the half for local postage withm one com 
mune Brazil s first stamps known to collectors as bulls eyes 
(the designs are elliptical) bear large numerals of value pro 
posals to use the effigy of Dom Pedro being abandoned as it was 
thought obliterating the portrait would show a want of respect 
for that sovereign The canton of Basie and several postmasters 
m the Lnited States issued stamps m 1S45 The postmasters 
of New York and St Louis issued adhesive stamps for the con 
vemence of their customers and to increase their incomes (which 
depended on postage collections) the postmaster of New Haven 
Connecticut issued stamped envelopes Other postmasters 
followed their example before the U S Government issued 
postage stamps in 1847 Some of the postmasters stamps are 
of the greatest rarity notably those of Alexandna Va Annapolis 
Md Baltimore Md Boscawen NH Brattleboro Vt Lockport 
NY Miiibury Mass New Haven Conn and St Louis Mo 
In 1847 the first British colony to follow England s lead was 
Mauritius where a local watchmaker engraved the earliest stamps 
on the back of a small copper plate which had been used as an 
advertisement card for a local hotel Those were the id oran^ 
red and 2d blue stamps lettered Post Office at the left sirie 
and beanng the efi 5 gy of the queen fewer than 30 copies of the 
two stamp® are known The United States issued its fir|t govern 
mental postage stamps on July i 1847^ the $ cent stamp bore 
the effigy of Franklin and the 10 cent that ol Washington 
In 1848 the postmaster of Bermuda issued a stamp, after the 
manner of the U S postmasters The next two years witnessed 
the extension of the system m Europe and elsewhke with stamps 
from Bavam Belgium France (1S49) Amtria British Guiana, 
Hanover New South Wales Prussia ^ony Schleswig Holatem^ 
Spam, Switzerland, Victoria (1850) Every year (1851-1909) 
new countries ox colomiw were affiled to the list and no couotiy 
with any ciasns to oiimnaed government is without posta€o 
stamps ^ some kpd 

The ExteatufiTe FleMlfor stainpa wore 

sOwdy attraclpf c#ectora m tbe sm, Sby a 



PHIL\1EL\ 


7 ij. 


\ \ ot popL r o It t p ^ a n El o e u f X^rtrit ii’ 
ht £\ tr 1 i tr iiF m oi ei i ht an Monr L ci% s 
ti lo ut pul b d 2 0 -64 I o \aiit if* Irown. 0 

i Ml I bo *^1 1 bib ’as d 10 1 March Tbt 

Manaam L( 0 i 1 whiih ns s or 1 i iint ts oi 

Co\t n^'itn t ri} pitseits a to ai 0 9^9 Tat i at 

iiiitc c Hlota cui\e o! ’^mor a e^ie {Cihbors M 
kohl t c ^ r ^ bt e I'nated as record ng lyooo.^ 0 ibovoo 
E n e hi h figur rt er on v to dhe ne pos a r 1 p 
1 sued Go crnn tnt if the tamps of Fiuni jpa^ loca ana 
^rn ^po s w rc idued the nuribei \oiild oe 1 lUth ar e 
The frst Ii s of posta e stamps tor the use oi ccikctors Vvcrr 
prna ei\ circulated in manu iript m 1^00 by Oscar Berger 
Le rault a printer oi Strisbourg and in 1861 he 1 ued a 
thin ouarlo 1 page ist prin ed b> lutoiithographi Mfred 
Potiqnet of Pans had the benefit oi these lists \\h n be com 
piled hib firs catalogue published m 1861 Ihe earliest Engli h 
catalogues (Boot> Mount ^rovm Dr Gr'i>) appeared n ib6 
Booty a young artist produced the first illu trated stamp cata 
logue l^his 3rd ed ) pictures and te\t being drai^n b> himself on 
the lithographic stone (\ug 1S6 ) In \merica the nrst pubh 
cation oi the kind \ C kline s Stamp CoUecto? s Minml (Dec 
I $6 ) \vas a pirated cop> of Mount Bro'v^n s catalogue Periodical 
literature began with the Monthly Intelligencer (Sept 186 ) but 
by 1863 journals \\bich remain of reference value were started m 
the Stamp Collectors Maga tne (England) Timbre Foste (Bel 
gmm) and Maga in fur Bnejmarken Sammler (Germany) The 
first printed stamp albums were designed by a Frenchman Justin 
Laliier and published m France and England m 186 
The dc\elopment of the study of stamps as distinct from mere 
collecting dates from about 1867 when M Berger Devrault in 
Les Timbres Posie Catalogue mefhodique et descnptif de tons 
ks timbres paste comms gave details of dates of issue methods 
of printing shades varieties of paper watermark and perforation 
These were the outcome of the French school of collecting 
favoured by leading English and German collectors The name 
philately had been given to the study m 1864 derived from the 
Greek <piKos (loving) and areXqs (free of tax) the intention 
of the originator M Herpin being to indicate a fondness for 
things (stamps) exempt from tax 
Forming a Collection — ^The vast output of stamps enables 
the beginner to start with a greater variety than was possible in 
the 3:9th century Packets containing 1000 to 10000 different 
stamps are regularly stocked by dealers they form the cheapest 
basis for starting a collection The principal sources of supply 
for adding to collections are the stamp trade auctions and ex 
change with other collectors Stamps are arranged under conn 
tnes in the chronological order of issue The loose leaf album 
allows greater freedom for arrangement and expansion of the 
collectioii 

In addition to the stamp dealers established m many cities who 
hold large stocks of old and modem stamps for collectors stamp 
auctions are held frequently m London Pans Berlin and New 
York at which collectors and dealers bid m competition An 
important source of supply of modern issues is the Philatelic 
Agency the first of which was started by the United States as 
a department of its post office at Washington (19 i) to supply 
current stamps and such stamps of older issues as may be avail 
able at face value to collectors and dealers similar agencies 
were set up m Canada (Ottawa 1923) the Canal Zone (Balboa 
Heights 1924) Netherlands and colonies (Amsterdam 1925) 
Denmark (Copenhagen 1926) Sweden (Stockholm 1927) 

The stamps are generally removed from any back paper before 
mounting in the album the mounting is done in a special way 
to permit the examination of a stamp back and front without 
removal from the album and the removal of the stamp for trans 
ference to another place This is done by means of fcunges con 
isting of small strips of paper gummed on one side Tkis httle 
strip folded gummed side outwards forms the hinge one arm 
of which IS lightly fixed to the back of the stamp while the othar 
arm holds the stamp w position m the album 
Factors m stamps which the collector requires to examine are 


^ 1 1“ i £1 ou fx lire and watermark (if an}^) (2) design 

inuat t 02 he miprtsbion it>pographed lithographed 
engr \ta or e'^oo ta ^ nd colour (0) ( 4 ) margins or 

gu tr Mh iiul i refeeite to the perforation (if any) 
trn tk n sti ps irt ot great variety In some cases an 
c'’ 1 0 tc or ai e sicn i atermarked in the sheet and 

0 i\ n r f ho\ on detached stamp \¥here the water- 
--arktd cue t n all nd correspond with the arrangement 

01 the la n i fape the> are single watermarks Mul 

^ pie w ter r s art snail and separate devices as in the 
bi but c 0 do eiv to ether that parts of two or more 
show i each sta p 

Ptrio a uns m punched out of the paper along the gutters 
between he tan p on a sheet If instead of being punched out 
the> art ritrei> pricked b> a wheel or raised printer s rule they 
are tailed roulti es Perforations and roulettes are measured on 
a y stem ba ed on the number of perforations made in a length of 
cm < o I IT I Thus if a stamp be described as perf 12 it 
mean that there are i perforations to the cm along any of 
its margins To sa\e counting a gauge is used consisting of a 
printed range of dots and hnes set within a column 2 cm. wide 
B\ running the stamp up or down this gauge it is easy ^0 find a 
line where the dots fit neatly into the curves of the perforation 
the number at the side denotes the perforation measurement 
The Scope of Philately — ^The speciahst seeks to show in his 
collection the full hi^toiy of the stamps under consideration 
Where obtainable he will show the artists original drawings 
engravers and printers proofs colour trials essays (proposed 
stamps which were submitted but rejected or altered before 
adoption ; The principal portion of the collection however con 
sib s ot the actual stamps as issued and used Good condition 
ot the specimens is of first importance Unused stamps should 
be as near mint or post office state as possible that is to 
say in the state they were in at the time of manufacture and issue 
Lsed and unused stamps especially old imperforate issues are 
much sought after m unsevered pairs strips or blocks in which 
state they are often of added value Used stamps of early date 
are of special interest if preserved on the original letter or enve 
lope The philatelist distinguishes successive printings or editions 
of stamps of one tjrpe by variations in shade impression paper 
watermark or perforation Postmarks especially where they bear 
dates help to place such editions in their proper sequence Various 
phases of the use of the stamps are illustrated by postmarked 
copies including in many cases stamps of one country used in 
another e g British used abroad also French German United 
States and other stamps used extra territorially 
The World War provided interesting issues hke the Bntish 
and other war issues for Samoa New Britain Baghdad Bushire 
and Togo The penod of the armistice and post war reconstruction 
brought many new countries within the sphere of philatelic inter 
est eg Estonia Latvia Lithuania Czechoslovakia etc and 
produced stamps which serve to recall the plebiscites the man 
dated territories and the League of Nations while m 1929 the 
issue of stamps which the Papacy formerly made was restored 
With the advancement of aeronautical transport mails are now 
regularly sent by air along many routes and since Italy issued a 
special stamp for use on letters sent by an expenmental air mail 
between Rome and Turin m May 1917 the United States Austria 
Germany and many other countnes have issued airpost stamps 
In addition to interesting the general stamp collector these have 
attracted new collectors who limit themselves to stamps of aero 
nautical associations They pay particular attention to flown 
covers % e letters or cards actually sent by air mail Such 
letters carried on historic flights hke the transatlantic flights by 
Hawker (April 1919) Sir J Aicock (June 1919) Marquis de 
Pinedo (1927) command high prices there are elaborate special 
priced catalogues of air stamps (see Bibliography) 

Expressions other than those used in a strict dictionary sen$e 
are Bmct half a stamp used as half the value of the whole 
stamp Blocks an unsevered group of stamps Contrbl a lettbr 
or number or both on margin for checking purposes or a devico 
stamped on the front o» back to nmv f f rr ^ » e» 
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m mtorrec^ “iTp eithtr n dt im lokur or paper e c £ssh\ The n ta tst private collectioa e\er tormed %as that of Philippe 
oropo cd amp no* adiptd or adop cd onI\ a tr cmc la Renotiere \on rtmn Vrho dad a Lau an’ie m 191 The 
r 0-^ 1 a 0*1 Iff p rt rat unptr ) \\ithoa pc irration Loci! sjrta e par of hi coilettion wa in Ians and Vris sequestrated 
a D hj t lb limittd to a ov^n or di tn t Mi? t m t\ he F e cn Go\eriiment ^nd sold by auction m 19 -* :> In 


ftriet liii I ta condi ion (in the i’'i ed S ates the trr'e s a 
criDea % P si c la s a ) Prt cm cel ilcd^ amp sold U h 
prs omcc airead^ t nc lied to firm m Ima po a’ matt r 1 
u K P print a tre h prm 1 ig from oncinai tt 01 ones 1 
after am ut has becon e ob oiete Surcka o\erprn attcc 

irg ht dt Iteration ot \alje Tett beche an uiise\ered pair of 
stamp one be ng up ide down 

National Collections — ^Thegrei eollectiors founded m early 
tolk to s art nil di ptrsed evtep^ the inp3rt nt one \hich 1 
tk h e T k Taplin s bequest to the Briti b Museum It is 
neirh complete up to 1^90 in lahe lee stamps and postal ta 
ioncr\ OnK the adhesives are fuli> evhibited in the king s library ) 
1 the ipu eum in ca es with glazed \ertital slides protected | 
agims detenomtion from li^^ht and dust Among the reate t 
rantie ire he fuh set and duplicates (12 m all) of the Ha 
waiian island Oc i ir eluding the two types of the 2 

cent ones the second t>pe being one of three copies known 
British Guiana 185 1 cent on rose used i8:,6 4 cent on dark 
blue (four copies) Mauritius 184^ so called post office 

stamps id orange red used on the original letter d 

blue unused and an original document being the engraver s esti 
mate for making these stamps Canada i d black an unused 
pair and mgle copies one used one unused Cape of Good Hope 
id and d wood block errors of colour Ceylon 4d rose 
imperforate Moldaeia i, copies of the first issue including four 
of the Si paroles \evis 186/ is green on laid paper India 4 
annas inyerted frame 'W estern Australia 4d inverted swan Great 
Britain occupies slides of o large cards the United States 
40 slides including postmasters stamps of Baltimore Brattle 
boro New Haven St Louis (10 copies) New "lork and in the 
general issues all three values of the inverted centres of 1869 
issue 

The Berlin postal museum contains an eirtensive collection 
with man> rare items including first issues of Mauritius Hawaii 
and other celebrated rarities but is especially strong m stamps 
and documents relating thereto of the old German States Among 
Its greatest rarities is one of three known copies of the 9 kreut 
ztr Baden printed in black on green instead of rose coloured 
paper The Swedish Postal museum at Stockholm has an impor 
tant collection greatly extended by the generosity of Hans Lager 
loef of New Icork who m 19 7 added the two denominations of 
the post office Mauritius A great collection of Dutch stamps 
forms the basis of a postal museum collection at The Hague The 
U S national stamp collection m the Smithsonian Institution 
Washington contains a fine historical collection of U S stamps 
and representative collections of stamps of all countries The New 
York public hbrary acquired in 1924 a very complete collection 
of U S stamps collected by B K Miller of Milwaukee Other 
important public collections are installed at Dublin (Science and 
Art museum) Manchester (Whitworth Institute) Calcutta (Vic 
tona Memorial HaE) Sydney NSW (Mitchell hbrary) etc 

Famotts Collectors and Their Collections — ^Lmg George 
V patron and former president of the Royal Philatelic Society 
London started collecting stamps m his midshipman days and 
his interest increased rather than abated in his later life The 
king has a great range of rare specimens original sketches proofs 
etc , including the unissued d Tynan plum king Edward and 
stamps overprinted for use of Government departments such as 

I R Official I902-«o4 6d dull purple ss carmine xos ultra 
marine and £x green and Board of Education is green and 
carmuie m singles and m pairs Of every colony the royal col 
lection IS practically complete Mauritius with the two post 
office stamps id used and 2d unused (the latter the finest 
copy known) is especially rich in rarities Bntish Guiana lacks 
only the 2 cents 1S50 and the x cent 1856 The Barbados Nevis 
Hong kong Grenada Bermuda, Trmidad Turks islands and 
other portions of the King s collections have been shown at exhi 
bition% or meelpigs 


4 ale covenr^ g cav the s an ris realized 648 964 francs 
or jt^^o g 6 c'lku trd the ra e of exchange p evading a the 
d rcrei period of ^ne It Mam etord prices were obtained 
or artV rar its amor hem — Br tj h Guana i5o6 i cent 

unique t iv o ttn s pair £5 o Hawaiiin islands 

IS cems go^ Maun w 1&4 d £ ^ S id £ 090 

Baden 9 Lreu zer gretn (errors £i 816 France 1S49 1:3 cents 
tie otcni pair £^3/ i irinc i\er\ellej ttte heche in a block of 
four ^ /oO United States postmasters stamps Boscawen 1846 
cen fumqu £ 6 Loci port 1S46 cent (unique? £183 

The most valuable collect on of modern times was that of Ar 
thur Hind ot Utica \ \ who acquired a large proportion of the 
famous gem trom the Ferrari silts and has made extensive 
purchase m o her direcuons ig Duveen collection ot Mauntms 
Gnebert coil ction ot bpin He was the owner oi the most cele 
brated tamps of which Dnl> single pecimens are known viz 
Briti h Guuna i cent magenta the Boscawen and Lockport 
postmasters stamps and m addUion to two perfec unused post 
office Mauritius (Duveen collection) he paid the record um of 
£ii 000 for an envelope on which the id and d post office 
stamps had been used together to prepay a rate of postage 

Orgamzations — ^Philatelic societies are to be found m the 
chief cities of most countries The Royal Philatelic Society Lon 
don founded m 1S69 a as granted the prefix Royal by Edward 
\n in 1906 The Junior Philatelic Souetv founded m 1899 in 
augurated a widespread movement which has extended through 
out the world assisting the beginner and medium collector it 
organized the international philatelic exhibitions of London in 
1912 and 19 3 Between and So societies in Britain and the 
colonies are affiliated m the Phiiatehc Congress of Great Britain 
which meets annually America has its similar institutions headed 
by the CoEectors club (New \ ork) with fiounshing societies in 
cities from Boston to San Francisco The American Philatelic 
Society IS a national body holding an annual convention the As 
sociation for Stamp Exhibitions Inc organized the New A ork 
international exhibitions of 1913 and 19 6 
Bibliographv — ^The literature of philately is very extensive and 
great Iibranes on the subject are accessible at the Bnti h Mu eum 
London the CoEectors club New York etc See E D Bacon 
Catalogue of the Philatelic Library of the Earl of Craojford Jk T 
(1911) supplement (19 6) The library is at the British Museum 
bequeathed to the nation The Philatelic Index to principal articles 
in phEatelic journals compiled by a committee of the Philatelic Con 
gress of Great Britain (19 s) General and introductory A B Creekt 
Stamp Collecting A Guide for Beginners (1913) R P Groom 
Johnson Postage Stamp Collecting A Practical Guide (1923) F J 
Melville Chats on Postage Stamps (1920 bibi ) Philatelic Institute 
New ABC of Stamp Collecting (1922 bibl ) Boys Own Gmde to 
Stamp Collecting (19 3) Mare Stamps Sow to Recognize Them 
U9 2) and The Complete Phtlatelist (1924 bib!) F B Warren 
Pageant of Civih atzon (1926) Advanced text books (general) F J 
MeivEle Postage Stamps m the Making (1916) A J Sefi Intro 
duction to Advanced Philately (1926) Special groups D B Arm 
strong British and Colonial Postage Stamps (1920) T Champion 
Catalogue histonque des timbres de la Paste Ainenne (1928) D In 
gram Postage Stamps of the Red Cross (19x9) F J MelvEle The 
Postage Stamp tn War (X9r4) Aero Stamp Collecting (and ed 1924) 
Forgeries and Frauds Rev R B Earee Album Weeds (1906) gives 
detailed descnptions of difference between genuine and forged speci 
mens F J Melville Phantom Phlatrly (1933) descnbel and illus 
irates bogus stamps te stamps intended to deceive See also the 
handbooks and pamphlets on stamps published in most countries 
and the catalogues lEustrated and priced published by dealers and 
revised annually or at frequent intervals an up to date edition is 
indispensable as a guide to what stamps there are and their approxi 
mate values Collectors wEl use the catalogues published m their 
respective countn« viz Stanley Gibbons Bnght and Son Whitfield 
King and Co m Great Bntain and colonies Scott Stamp and Com 
Co m the United States Yvert Telher Champion m France and on 
the Continent m general Senf Michel and Kohl, m Germany G^viz 
m Spam and Spani^ America, etc (F J Mz ) 

PHILEMON 361-263 nc) Greek poet of the New 
Comedy, was bom at Boh m Cilicia or at Syracuse He settled 
at Athens early m hfe and Ins first play was produced in 330 
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PHILEMON" EPISTLE TO, a T s rrt 1 uok \ 

hor f tr I iiolt; r ht ipo th Piu in been p o tntd •v\i?2th 

i on to ro nn it tpi ude in tpt Jiit of a si \e called 

Out iiiibs lor somt re sin bt bad run nii} tro-n bi& mab er i 
Pbiiemoa a pro pc ou Lhri un citizen it ma^ be inferred that 
be bad J 0 been oi piifenn"" ( er For eitbu oaence 
be Inbie b\ ia\ 0 be crucitied In some unexplained wa> 
be baa cone aero s Paul and be n conxe ted to Christianity 
This optntd a dil icult situation Ihe apostle boldl> soKed the 
problem b}' sending Onesimus bicL along '%ith T>thicus who 
mis going to Coiossic mitb Pauls kUer to be local church 
I end bun m lb One imus bat faithful and beloved brother 
mho 1 one ot vour ekes {Col i\ 9; But not content with 
this cer nca p m iavour of the com tried and penitent slave 
Pall! send also a note to his ma tci bespeaking his Christian 
interest m One imus It is a brief letter taettui and charming 
in which tht apostle after g eeting Philemon and his wife and 
the local church that met in his hoii e rejoices over Philemon s 
character whicn he bavs emboldens him to enter a plea for 
poor Onesraiu now returmrg to his dutv a very different man 
from what h was when he ran awav Paul dehcalel> suggests 
that he would hke to have kept the slave beside him and otfers 
to be responsible for an> debts incurred by Onesimus He hints 
that this generous action on the part of Ihdemon will be a per 
sonal kindness to himself as well as to the lave \ou count me 
a partner/ Then receive him as you would receive me and if 
he has cheated you of any money or owes you any sum put that 
down to m> account This is in my own handwriting I Paul 
promise to refund it — not to mention that >ou owe me over 
and above your very soul Come brother let me have some 
return from you m the Lord Refresh my heart m Chnst 

Where the letter was written we do not know Rome was a 
natural place of refuge for runaway slaves who could lose them 
selves in the huge population easily if Coiossians was written ' 
from Rome so was this note Where Philemon stayed is also ^ 
uncertain he may have been resident at Laodicea or at Ephesus 
for though Onesimus accompanied the letter to the Coiossian 
church It does not follow that Colossae was the seat ot his 
master indeed as Philemon was converted by Paul that cannot 
have taken place at Colossae which Paul had never visited 
StiU Philemon may have shifted his quarters to Colossae 

The letter appears in two second century canons that of Mar 
cion and the Muratonan though its lack of aogmatic importance 
as weE as its brevity threw it afterwards into some disfavour 
among certain circles of the Church 

BmLjooEcrav — ^The letter is edited m most commentanes on Colos 
swjs iqv) ahd by Br M R Vincent m his edition of Phihppians 
(Iniermttomi Cnkcal Commentary 1897) There are special editions 
by Rothe {Pat^ ad Pktkmomm epistalae mterpreiatta hutonco exe 
gfito Bremen 1844) van Oosterzee (Eng Tr New York 1868) 
Oesterl^ {ExposMafs Greek Testament 1910) and others The social 
pifohtos of the letter are discussed by Lightfoot m his Commentary on 
Colowtaas by J H Bernard m Hastings Dtetiomry of the Bible (iv 
and In Renan s £ Antichmt (pp 95 f) (J Mof ) 

OTLEIJOH AND BAUCIS, m Ovid (Metam vpi 6ro ff ) 
ft poua coi^te who hospitably received 2 kus and 

Hermes (for teiy combined cult m Lycaonia cp ActSf 14 i^) 
wfeen their ificber neighbours turned them away th^ bemg dis 
gmsed as wayfarers As a reward they 'were sftv^d fropi ^ flood 
Wipch drowned the rest of the country their cottage was ttoed 
ktci ft temple and at their own request th^ fecame priest and 
of ft aid ftftftr endfed tter hves at the shme mo 
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uccceri f l i errono ioii> he vas thrown 

n u i 1 i c tr an ab ct apology Philes 

chi c 0 s n IF not ha of a iii«^ poet always 

p Old I" pc irr octedo the gro s flattery 
Er ^ i I poem ir F Letr and F Dubner 

Foe ae b if t uot nt i f ) uehs Phlae Car 

n ni ned ta cd \ VI it n iqo M nu Is Philae Cmmna ed E 
Vllkr - 5 S il 0 C k un- barber Ct ch elite dir by anti 

n* rhen Lt eta it ^ iSj 1 

PHILETAS 01 C i ^ evandrun poet and cntic flourished 
m the ccond Mi ot he h. h certur bc He was tutor to the 
son or iteknv I ot E >p and to Theocri us and the gram 
n anan 7 t lodo u H thmnc s n nde him an object of ridicule 
according, to the torn poe ht carried lead in his shoes to keep 
bimselr from btin bown awa> His elegies chiefly smgm<^ the 
praise of hib mis rt Bat 1 ioi Bitti ) were much admired by 
the Ron ans Phuc as w is al 0 the author of a \ ocabular} called 
KTaK^a e\pi umng the meanmcb of rare and obscure words and 
of notes on Ilouiir severeh tn icized by Vnstarchus 
Fras-ment cit d \ Bich (iS 8) and T Bergk Poetae Lyrzet 
Graea see al o E \\ Mandc De tnbus Philetae cjrmzmbus (1895) 
PHILIDOR, FRANCOIS ANDRE DANICAN (1726- 
3 :/ 95 ) French composer and chess placer was born at Dreux ou 
Sept / 1/6 tic ptn^ rianv years m travelling on the Con 
tment and m Englind meeting and defeating the most noted 
players of the time and was regarded as the strongest player 
and greatest theoretician of the iSth centurv Returning to 
France in 4 he de oted himself seiiously to music and after 
producing several works of minor importance brought out at 
Pans m the year i ^9 his uccessful light opera Blmse le Save 
tter which was followed b> a number of others He died m London 
on 4 ug ^ 95 

PHILIP, one of the i ipo'-tles See Apostle 

PHILIP, the evangelist is mentioned m Acts vi 5 as one 
of the seven chosen to superintend certain secular business of 
the Jerusalem Church m consequence of dis ension between the 
Aramaic speaking and Greek speaking disciples Luke by men 
tiomng the common meals wishes his readers to connect these 
officials with the later diaconate but they seem to have been 
origmaEy paralld among the Hellenistic Jews to the Twelve 
among the Hebraists Philip s was a ministry of the word He 
went to Samaria and preached with much success Simon Magus 
being one of his converts He afterwards instructed and baptized 
the Ethiopian eunuch on the road from Jerusalem to Gaza His 
missionary journey ended at Caesarea (Acts vin ) Here he en 
tertamed Paul and his companions on their last journey to Jeru 
Salem (xa S) (W K L C ) 

PHILIP I (1052-1108) bng of France eldest son of Henry 
I of France and Anne daughter of Jaroslav I (d 1054) grand 
: duke of Riev came to the throne when a child of eight by the 
: death of his father on Aug 4 1060 He had been crowned at 
I Reims May 23 1059 His mmoriiy came to an end in 1066 
In the long reign that followed he showed no great ability or 
energy and a looseness of morals which embroiled him with the 
Church Before he was fifty years of age he became fond of 
nothing but good cheer and sleep But he increased the lands of 
his house around Pans mimtamed order m them and held his 
own against Wilhim I and William II of England whose power 
in France far exceeded his own This he acepmphshed for the 
moat part by taking advantage of the quarrels among his vassals 
, During the years 1070-74 he greatly strengthened his position 
in Flanfas by these means In the struggle between Fiflk Rechht 
and his brother Geoffrey the Bearded for the mhentote of thaf 
^ unde Geoffrey Martel /d rQ6o),punt of Anlou^Hiihp riicav^ 
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friin Iiill in ox is tbe xitt 0 ins nta u \ Cla^'eaa Lm^on 
11 d tbt i nn Iti qui *-101 i Hd iic toun \ ot ^ n 

lid iired in 10 \ it^ 1 n ui be dtii 11 roiird 1 Vtiun 

nd Oi¥j!1 \\ r\ nHi a’T I ardWP 1 Rj as cbrimt 

but! L 1 In 111 * i fklipR be <?u 01 repd ns: 

btu ti ob "Ntii ’'id otbc lfc c o b s srn Lo 

i o ir^ \ih bir a km" r t 1 ndt- one m 

bit 1 II r ^ 0 (^ l*ld '^iDt IIuO 

t ^ ^ tion IT rr 1 t I h 1 i be c u t. ol Phlio 

C! tc J i i Oi bla I 1 bt i rritd or B rtrada 
dan !i tr fi ^ non birop dt MjnHo ^\ile of FuiL Rc hn ir* 
iriD lic o r\ b r tboo b h \iie Ber ha / s ill h\m^ 
Thp b b I licubci jv I% > bi hop ot Char re efi. td to end 
tbe Lilt 10 r ot mi na^^t but one -^^as iound to penorm it 
Ihilips optn snicn\ hid lon^ been a cause ot triLtion i?^ith the 
papac\ When he addtd bis:ini> and idultcr> Lrb n II excom 
mum atea hm Ihibp uas reconciled 1 ith the Churth m 1104 
and O0I n 0 th not to ha\t an> con\er e or ocietv ^ith 
Bertrarl i except m he pro ence of non suspect per ons Put 
tlit> etm 10 h \e gone on imng together ind e\en visited FuIL 
Rtrbin (BertraJa hu band) m compan’v on Oct i 1106 Philip 
died t the end of Jul} nob 

Hi rei n is chitflx remark ible for the steady groy^ih of the 
roval domain hia first queen he had four children Louis 'VI 
who di ettaed h m Henrx ^ho died young Charles and Con 
s+ance -viho married Hu^b I count of Champagne and later 
Bohtmund I prince of \ntioch B> Bertrada de blontfort he had 
three children Philip count of Montes Fleurv or Florus v^ho 
married tfit heiress 0^ Nangis and Ceciiia rvho married first 
Tancrtd prime of CalPee and Antioch and secondly Pons de 
S iint Gill s count of Tripoli 

Sfe the Men d des acie^ de Fhdippe / ed M Pron (190S) and 
B Monois Essm sur /f? rapports de Pascal II aocc Philippe I (Pans 
190 ) For notice of the principal chronicles of the time see A 
Moiimer Le^ ^ourc s de I hi totre de France (II e p p 30^ et ^eq ) 

PHILIP n known as Philip Algusttjs king 

of 1 ram e son of Louis \ II and Adeia daughter ot Theobald II 
count of Champagne "^as born on \ug i ii6o On Nov i 
II /O he was assoc ated with hi father as king by being crowned 
at Reims nd at once his father s illnes threw tlie responsibility 
of go\ernment on him the death of Louis on Sept 19 1180 leav 
in^ him sole bng Has long strip of ro>al domain was hemmed 
m by the Angevin Empire on the west and by the kingdom of 
Arks on the outh east Henry II of England was feudal lord 
of the greater part of France practicall} all west of a hue which 
began at Dieppe and ended at the foot of the Pyrenees more 
than half way across to the Mediterranean while at one point 
it nearly touched the Rhone Philip s predecessors had consoii 
dated the Capetian power within these narrow limits but he him 
self was overshadowed bv the power of his uncles Wilham arch 
bishop of Reims Henry I count of Champagne and Theobald 
V count of BIois and Chartres He secured an ally against them 
and an addition to the royal domain by marrying on April 28 
1180 Isabella or Elizabeth daughter of Baldwin V count of 
Hamaut and of Marguerite sister of Philip of Alsace the reign 
ing count of Flanders who ceded as Isabella s dowry the district 
afterwards called Artois On June 28 iiSo Philip made a treaty 
with Henry 11 at Gisors but from 1181 to 1x85 he had to 
struggle against a feudal league of his Champagnard uncles and 
other great barons whose most active member was Stephen I 
count of Sancerre (1152-1191) Having secured his position at 
home the king turned against Henry II and by the truce of 
Qiateauroux in June 1187 gained Issoudun and the seigniory of 
Fr&eval in the Vendomois Hough the truce was for two years 
Philip assembled an army m 1188 to invade Normandy demand 
mg Gisors and the conclusion 0! tbe marnage which had been 
arranged between his sister Alice apd Richard of England who 
had meanwhile deserted his father But Richard took the cross 
and PMhp seized the county of Berry^ part of his dukedom 
Further reconciliations and conferences followed and Hmry II 
lust before his death did homage and surrendered the temtones 
of add fcsoudua Henry dW two daya latk Plo(^s of 


mmuai good f ith and icllo^ hip ’^ert exchanged between Ph lip 
ar I Ri h rd of En<^hnd on Dec o 11S9 and the> both prepared 

to go on the cru ^de 

The Cmsade — -Be 0 e setting ou Pi ilip arranged ior the 
govt of Fr ute Guring hi bstnct by the tts ament of 

bv which he pronn ei to rul France as far s po ble from 
la es me On the w ^ 0 P k ^ ne the two kill s quarrelled \i 
the lege 0 %crc Philip 1 il dl and ht re urntd to Pins at Christ 
1191 h V ne cone uJtd on h s wav in alhince with the em 
peror Henrv M a" mst Richard dc pile hi pledge not to molt t 
his lands Phil p d d h utmo t bv otter ot rnone) 0 prolong 
Richard s c p iv v and allied wi h tnc English king s brother 
John 1 tacked Ri hards dm tin But upon Richards return 
the Normans rallied to him and Phi 10 was defeated at Ireteval 
on Jul> 3 1194 He con mueo the war gencrahv with ill success 
fo the next five vears \gam a foraiidible coahtion was formed 
against him including Bold vin I\ count of Flande s and Ham 
^ut Reraud 01 Danmartm count Boulo nc Loui count of 
Biois ird Ravmond \I count of Toulouse In Germany Otto 
of Brunswick afterwards the emperor Otto IV allied himself 
with Richard while Philip was supported by Ottos mal Philip 
of Swabia Richards death in ipnl X199 removed hib arch 
enem> and Richards successor John concluded the treaty of 
Le Goulet with Philip on Vlav i 00 ceding to him the countv 
of Evreux Gra^v and Issoudun and the suzerainty of Berrv 
and Auvergne John renounced his suzerainty over Brittany and 
the guardun hip of his nephew Arthur he engaged not to aid 
the count of Flanders or Otto I\ without Phihp s consent paid 
him a relief of 0 000 marks and recognized himself as his vassal 
for hiS continental fiefs 

Conquest of Normandy — But m i o the war was renewed 
At an interview at Le Goulet on Ma ch Philip demanded 
the cession of Anjou Poitou and Normandy to his ward Arthur 
John refused be was summoned to Pans before the royal judges 
and faihng to appear was sentenced at the end of April i o to 
lose all his fiefs Bnttany Aquitaine and Anjou were conferred 
on Arthur Philip invaded Normandv took Lyons la Foret and 
Eu and estabhshmg him elf m Gournay besieged Arques But 
John joined by William des Roches and other lords of Marne 
and Poitou jealous at the increase of Philips power defeited 
and took Arthur prisoner at Mirebeau Philip abandoned the 
siege of Aiques m a fit of fury marched to the Loire burning 
everywhere and then returned to Pans But John soon alienated 
the Poitevin barons and William des Roches signed a treaty with 
Phihp on March 22 x Oj Then Philip continued his great task 
the conquest of Normandv capturing the towns around the 
fortress of Chateau Gaillard which Richard had built to command 
the valley of the Seme Pope Innocent HI tried to bring about 
peace but Philip was obdurate and after murdering Arthur of 
Brittany John took refuge m England m December i oj The 
fall of Chateau Gaillard after a siege which lasted from September 
1203 to April 1204 decided the fate of Normandy Rouen 
bound by ties of trade to England resisted for forty days but 
it surrendered on June 24 1204 The conquest of Maine Tou 
rame Anjou and Poitou in 1204 and 1 03 was Mile more than a 
military promenade though the castles of Loches and Chraon 
held out for a year Phihp secured his conquest by lavishing 
privileges on the convents and towns He left the great lords 
such as Wilham des Roches in fidl possession of tl^ir feudal 
power la 1206 be marched through Brittany and dmded il 
amongst his adherents A trace for two years was made on Oct 
26 x2o 6 by which John renounced all claims in Noitoandy 
Maine Bnttany Tourame and Anjou but it did not last sm 
months Then Poitou was thoroughly subdued and another truce 
was made in 1208 httle mote than southern Samtonge and Gas 
cony being left m the hands of John Phihp had reduced to a 
mere remnant the formidabte eontoental empire of the Angevuns 
which had threatened the aastence of the Capetian Monarobt 

Philip then undertook to mvade England He had coBected 
T^oo Vessels and sirnimoned all bis barons when Imrooeui HI 
haviuf suffiaen% Irigbteaed Jolm, «ht Itedidf WB 3 r tte lenw 
of v&ili John aoceptei m lie rath of May 
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D Birirtin coun of Bouio nc and Fcrdiiund co 0^ Fi no r 
wi h tht enipe or Ot 0 I\ ind numb r 01 Gtrni n ^rmcfh o! 
the Rhine reg on had been fom d in tbt nor h ei n iik John 
of England made one more attemp to rtco\er hi bent igt at the 
kad 0! an arm^ ot mercenaricb iJcd bv the tickle barDnage o 
Poitou John landed at La Rochtllt on 1 eb 10 i 4 and uas 
ac firbt ucce sful On June 19 he laid sie e to La Roche aux 
\Iomeb the fortre s i\bich defended \r ers ard commanded tk 
Loire \ alley but on the approach of a r3}ai arm> under Pnnte 
Louis on Jui> his Foite\iii barons retu ed to n L a pitched 
battle and he fled hastil} to La Rochehe The AngcMn Empire 
in France uas lost Meanwhile Philip himself won his red est 
\ictorv at the bridge of Bouvines among the mora ses of Flan 
ders At first taken by surprise he turned the abortne attack 
in o a complete rout Renaud and Ferdinand were taken prisoner 
and Otto I\ fed trom the battlefield The arrae of the allitb 
was utterly destroyed (Jul> / i 14) The battle of Bouvines 
a decisive battle for the histor} of Germanv as well as tor France 
and England sealed the work of Philip Augustus The expedition 
of his son Lotus to conquer England can hardly be considered as 
an incident of his reign though he was careful to safe uard the 
n hts of the French Crown More important wa the Albxgensian 
crusade m which he allowed Louis to take part though he him 
self preoccupied with the king ot England had refused time after 
time to do anything He treated Simon de Montfort as if he were 
a royal hatlh but it was not m virtue of any deep laid scheme of 
his that in the end Amaury de Montfort Simon s son resigned 
himself to leave his lands to the Crown of France and gave the 
Crown a power it had never before possessed in Languedoc 

Organisation of France — ^Philip II surrounded himself with 
clerks and legists of more or ie s humble origin who «^ave him 
counsel and acted as his agents His bmllu who at first rather 
resembled the itinerant justices of Henry II of England were 
sent into the roval domain to supervise the conduct of the pre vots 
and hear complaints while in the south local feudal magnates 
were given similar powers with the title of senechal Feudal 
service was more and more compounded for by a money pay 
ment and additional taxes were raised The extension of the 
system of samegarde by which abbeys towns or lay vassals put 
themselves under the special protection of the king and that of 
partage by which the possessor surrendered half the interest in 
his estate to the king m return for protection or some further 
grant increased the royal power The small barons were com 
pletely reduced to submission whilst the greater feudatories could 
often appoint a castellan to their own castles only after he had 
taken an oath to the king 

It has been said with some justice that Philip II was the first 
king of prance to take the bourgeoisie into partnership He 
favoured me great merchants granting them trade privileges and 
monopolies The Jews he protected and plundered by turns after 
the fashion of mediaeval kings Amongst the subject towns ad 
immsteted by privots a great extension of the custom of Lorns 
look place during his reign Philip was the ally and protector of 
the communes Before him they were resisted and often crushed 
after him they were exploited oppressed and fi.nally destroyed 
In the case of Senlis he extended the jurisdiction of the commune 
to all crimes committed m the district It is true that he sup 
pressed some communes m the newly conquered fi^efs such as 
Normandy where John had been prodigal of privileges but he 
erected new commtmes m hi. own private domain quite contrary 
to fhe custom of other kings Ha seams to have regarded them 


K I ii L ri i i nil i feudal unrulmess while the rents 
t I ^ itri u hi riiincni rebources He created no 
t i t hov eve except Peronne which received 

i I ir tptnlencc the twenty tour electors 
V u n P t ji 2 i j htr Otoe rs being elected by the corps 

I 1 o pr^ \ t r .. di g jp a strong monarchy was pursued 
i\ ^ 0 ri which excluded both enthusiasm and 

< i j F K I 01 no tneker} m carrying out his ends 

a-J r II rot for pi \ He touid not even trust his own son 

1 n II \ u v> r m wis brutal m ks relations with his queen 

In t^o g \ rtsul 0 hi steadiness of aim and patient sagac 

1 V a h tnu 0^ his reicn the Crown was victorious over the 
Ituiii no Jilt jr ne roval domain extended to the frontiers 
lion wi h 0 i du horiK \rtois the Amienois 'Valois Ver 
m ji t ois th r a er part of the Beauv aisis Normandy Maine 
knjo Tou an< ard an important part ot Poitou and Samtonge 
wtre Cidtd u ht dom m during his reign The number of 
pr 0 s ^ increased from thirt} eight to ninety four and the 
rovai r vtnat in rea ed trom 19000 livres a month to i 00 
ii rts a d IV 

I Philip Vjiustus died on July 14 i ^ He was thrice married 
I His nrst wife I abelh by whom he had one son Louis died in 
I ii6g or 1190 Alter her death he married In<yibjorg or Ingeborg 
iqi) diughter of Valdemar I of Denmark whom he soon 
repudiated In 3:196 in defiance of the pope he married Agnes 
daughter of Bertold I\ duke of VIeran This led to his excom 
manication and brou ht the interdict upon France and did more 
to weaken him than anv other act of his In i 00 he was forced 
to put away Vgnes and to recogmze Ingeborg as his lawful wife 
but he kept her m prison until i 13 By Agnes (d 1201) he had 
a on Philip called Hurepel count of Clemont and a daughter 
Vlarv who married Philip count of Namur (d i 13) and then 
Henry II duke of Brabant Ingeborg lived until 1236 
See 4 I uchaire m E Lavisse s Htstotre de France tome in 83-284 
(Pans 1904) and literature there indicated L Deslisle Catalogue des 
I a ies de FhiUppe Auguste (Pans 1S56 and igoi) A Cartellieri Phthp 
n August Bd I B s urn Tode Ludwtgs V II (Leipzi 1899) Bd II 
Der Kreu ug (1906) and W H Hutton Fhihp Augustus (m the For 
eign Statesmen tries London 1896) A Molinie Les Sources de I hts 
tozre de France (tome 111 pp 1-38) gives a complete bibliography of 
the sources for Philips rei n including the history of the Third 
Crusade 

PHILIP ni (1245-1 8 :j) surnamed the Bold ile Eardt) 
kmg of France son of Louis IX and Margaret daughter of 
Raymond Berenger IV count of Provence was born on April 
3 1245 His funeral monument at St Denis depicts a man with 
beardless square cut features but lacking character and amma 
tion The authcnticit} of this efiSgy is fairly well borne out by 
what IS known of him from other sources He had many of the 
virtues of St Louis but neither decision of character nor devo 
tion to duty He was pious charitable of unimpeachable moral 
ity quick tempered but placable no great scholar and only ener 
gctic as a hunter The absence m him of the qualities that fit a 
man to rule made his court the arena of intriguing factions which 
m reality ruled France during his reign of fifteen years Matthew 
of Vendome abbot of St Denis an old servant of Louis IX 
acted as Philips counsellor so the chroniclers state throughout 
the reign but it was probably with administration and not pol 
icy that Matthew was chiefly concerned Philip began his reign 
m 1270 by falling entirely under the influence of Pierre de la 
Brosse who had been surgeon and valet de chambre to his father 
whom he made lord (sieur) of Langeais Chatillon sur Indre and 
Damville His influence lasted until Phihps second marriage in 
1 /4 with Mane daughter of Henry III duke of Brabant She 
supplied a centre for the enemies of the favourite who in 
127S was charged with various crimes including one of poison 
mg the king s eldest son and hanged at Montf aucon His death 
left the parties of Mane the queen and Margaret the queen 
mother to struggle for the mastery The settlement of the 
ciainpis of the kmg of England m Aqmtame by the treaty of 
Amiem in 1279 a victory for the party of Margaret 
Ageuais and southern Samtonge which fell t% the Cr^wfi by 
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the del h of \Ifoii e oi I oilier in i 6 pir ci 1 poi 

tns n \r|mta ne ind L nt^uerc \ trt etJtd to lew : 1 

ot L kLnd 1 icccrd ntc w h th t c r\ ci I rib n i g \i 

ot^ r por lily ^ ! tnta e of \iloi e iH \ enai i w c r i 

0 he pan 1% to r ce n in 0 d pro’ll e In g nc i t t ui 

\ 1 i OI i h r c ot \n oa (1 rtc ed Pbi ip s po k\ He r i 
irgtdni ntjthew cin'^ dat i e to I'f^inenai enwn It a i ^ 
b h rtatli oi Rich id ol Cornwa i Lir«^ o Rom ns i i 
tutwihoa^ JCL In o tb p r \ of M iie c ec r 

1 hilip L e s teerd on the hind oi Tem e the he t o * 

\i\arrL and Lhiiipacrt aion^ w tn the gnardm hip ot 

liiigdom of \a arre du i g ht m non \ ot J anne Bu eir^ in 

1 6 Jeinne mother Blanche the i idow of Henr III ot 

\a\ rrt i id Chan pagne married Edmond hr t earl of L n a ter 
brother oi Edward I ^nd she and her Engli h hu oind lept 
Champ one unt 1 m i m Jeanne came of a"e 

\n txptdilion of Ihiiip against Castile in aid of the children 
of hi sister Bhnche pro\ed abortne Regardie a of this warn 
mir he was induced in i S4 to take up the quarrel of his uncle 
Charle 111 ^icih after the Si ihan \esper in 1 8 T\ 0 a sem 
bites of biron and prelates were held at Bourges in \ovembcr 
I So and Ftbruirv i 84 to deliberate on the question This was 
a mere matter of form Mane of Brabant and htr part> had de 
cided the natter beiorehand and the crown of Aragon which 
the French pope Martin I\ had declared forfeited b> Peter wa 
accepted lor Charles of \alois Philips third son The project 
was strongK oppo ed b\ Matthew of \endome who was m 
correspondence with the Ling of England on the subject It was 
the first warlike expedition undertaken b\ the house of Capet 
outside France It pro\ed a disastrous failure Philip died during 
a retreat from Gerona on Oct 5 i 85 
Philip was twice married On May 8 i 6 he married Isa 
bella daugh er ot James I king of Aragon who died in i /i 
B> her he had four children Louis who died in i /6 Philip 
born m i 68 Charles of \aiois born on March i i o and 
Robert who died }Oung B> his second wife Mane (d ) 
daughter of Henr} III of Brabant whom he married m i 4 
he had three children Loms count of E\reux Margaret who 
married m 1 99 Edward I king of England and Blanche who 
married Rudolph III dule of Austria 
See Ch V I anglois Le Rkgne ie Fhtlippe le Eardt (Pans 1887) 
and in E La\i es HtUotre de France tome m 11 113-117 (Pans 
iQoi) Fr Walter Die FoUitk der Lune unter Gregor X (Berlin 
1894) Registers of Cre or> X and Nicholas III published by the 
French school it Rome R Sternfeld Ludwigs des Hahgen Kieu ug 
nach Turns und die Pohitk Karls / von Si then (1896) P Fournier 
Le Royaume d irks (Pans iSqi) For complete bibliography of 
sources we A Molmier Les Sources de Ikistotre de France tome m 
171-187 (Pans 1903) 

PHILIP IV (i 6S-1314) called le Bel or the Fair 
king 0! Prance was the on of Philip III and his wife Isabella 
of Aragon His reign which began in October i 8^ is one of 
the most momentous m the history of mediaeval Europe yet it 
belongs rather to the histoiy of France and to that of the papacy 
than to the biography of the king Little is known of the personal 
part placed by Philip m the events associated with his name 
and later histonans have been di\ided between the view which 
regards him as a handsome lethargic nonentity and that which 
paints him as a master of statecraft who under a veil of phleg 
matic mdiference and pious sentiment masked an inflexible 
purpose of which his ministers were but the spokesmen and 
executors The first view seems to be borne out by the lanc^uage 
of contemporary chroniclers Yet this was the king who brought 
the papacy under his yoke earned out the destruction of the 
powerful order 0! the Temple and laid the foundations of the 
national monarchy of France In this last achievement Fmke 
finds the solution of a problem which Langlois had declared to 
be insoluble In 1302 in the midst of a hostile assembly Philip 
cursed his sons should they consent to hold the Crown of any 
one but God^ ind in this isolated outburst he sees the key to 
his character Phihp was not a man of violent initiative the 
planner of danng and fateful operations otherwise there would 
Weact p 49 i 
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ha\t bttn tic i^ns ui it Hi p r oiialit> was th t of a well 

II r L td ou \ aro > c id bt lu t cool ind caicuHtmg man 

i c 1 I li> rtt nu e it t f« r or one idta the higlicb pos ible 
it tie nu t 0^ H Frtp h mcinttubA in truilH nd t\terBall> 

a ^ 1 to h lie ecu *^0 c s and lit Church Hi me it 

hit he cirricd throu 11 this idt in pi e of danger to him 

t '•’G 0 me t e \ rt 0^ non once rmtd t he earned out 
I h ron or ir e> Certairl> lie \ d no rm {amt ant His 
cu 3 " e e 0 \loi P \ele was the admiration of 

ena n ^0 likt I \ s aaii t tht adcice of hi tutor 
\t la C lonna th t on co iing to the throne he cho e as his 
coi c ur ntn 01 the le al cla s md the naiie of his great 
miri er — Gu aun e d No mt Fnguerrind de Mangi Pierre 
i u te (d 1^0 1 — te ^ the excellent quaiitv ot his judgment 
He wa Ko one ot the lew mon rclis who ha\e leit to their 
ucct ors re oned prognniint ot rctorm for the stTe 

The crtitt t tcent ol the reign was the struggle with Pope 
LonP^ct \III (0 ) The pope went so fir m i 96 as 0 forbid 

an\ Ia\ uthoritj to demand taxes Irum the clerg> without his 
consent When Ihihp retaiuted b\ a decree forbiadmg the ex 
por alien of an> con from Franc Poriface gate way to ate 
the papal dues and the bulls i sued bt him in i 9/ were a 
decided \ictor> for the Frenth king There was a truce until 
1301 \lter the arrest b> Philips orders of Bernard Saisset 
(g ) bishop of Pamiers in that >ear th qu rrel flamed up 
a am To en ure the suppo t 0! his people the Lmg had called 
an as £mbl> oi ^he three estates of his L n^^dom it Pans in Npnl 
1^0 in the following }ear Guillaume de No aret seized the per 
son of the pope at ^nagm an event immortalized bv Dante Bom 
face e caped from his captors onlt to die (Oct ii) and the 
short pontihcate of his saintly successor Benedict \I was occu 
pied in a \ am effort to restore harmony to the Church The issue 
of the concia\e that met at P rugia on his death was ultimately 
determined by the diplomacy and gold of Philips agents and 
the new pope Clement \ was the weak willed creature of the 
French king When in 1^09 the pope installed himself at Avi 
non the new relation of the papaev and the French monarchy 
was patent It was the beginning of the Babylonish captivity of 
the popes The most notable of its first fruits was the hideous 
persecution of the Templars (g ) w hich began with the sudden 
arrest of the members of the order m France in 130 and ended 
with the suppression of the order b> Pope Clement at the coun 
cil of \ienne m 1^13 

In I 94 Philip IV attacked Edward I of England then busied 
with the Scottish War and sewed Guienne Edward won over 
the counts of Bar and of Flanders but they were defeated and 
he was obliged to make peace in i 97 Then the Flemish cities 
rose against the Frencn royal officers and utterly defeated the 
French army at Courtrai m 130 The rei<^n closed with the 
French position unimproved in Flanders except for the transfer 
to Philip by Count Robert of Lille Douai and Bethime and their 
dependencies Philip died on Nov 29 loM wife was Jeanne 
queen of Naxarre (d 1304) through whom that country passed 
under the rule of Philip on his marnage m 1284 three of his 
sons Louis X Phihp V and Charles IV succeeded in turn to 
the throne of France and a daughter Isabella married Edward 
II of England 

See the Chrcmigim of Geoffrey of Pans edited by M Bouquet in 
vol Txn of the Recnetl des histonens des Gatdes et de la Frame Of 
modem works see E Boutanc La France som FMtppe k Bd (i86x) 

G Digard Phihp pe le Bel et k Smnt Stege (1900) C V Langlois in 
E hzvisses Etstmre de France vol m (1901) K Wend Pkthpp der 
Schone von Ftankretch (Marburg 1900 H Finke PapsUum md 
Tint ef gang des Templerotdens 2 vols (Munster i W 1907) esp I 
ch n 

PHILIP V (c I 94-1322) the Tab king of France sec 
ond son of Philip the Fair and Jeanne of Navarre received the 
county of Poitiers as an appanage and was affianced when a 
year old to Jeanne daughter and heiress of Otto IV count of 
Burgundy The marriage took place in 1307 when he was thirteen 
years of age When hxs elder brother Louis X died on July 5 
leaving his second wife Clemence of Hungary with child 
Phihp was appointed regent for eighteen years by the parliament 
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as emblies ard ot pro irciai e Ht publi hid i eric ui 

ordinances or^amzirg the re Ml household and afetlmg he tinan ^ 
iial dJmiPi tration the oa len iit an^ the ro\aI forests He j 

ibolishtd all farnsons in th to n e\c pt tho on the irontier 

and Dro ad d tor public ordt bA' alio\ in^ the inhabitants of hi 
to'v^ns to arm theirs he under tl command ot captains He 
tried hard to procur a un iiiation of coinage and ^\eight and 

measures but tail d o\ ng to th^ opposition of the e tales ^ 

Philip as a refonner ^as in nanv \s before his time but his , 
people failed to understand him and he died under the reproach ' 
of e\tortioii I 

P Lehugcar Histo re de Phihppe le Lon^ (Pans iSg7) E 
Laei e Ristotre dt Ftaice (TormTil ) and ources indicated in \ 
Mohnier Reperiotre dis trees d Iht iotte de Frunt (Pan igoo) 

PHILIP VI ( of France 'v^as tie on of 

Charle of Valois third son of Philip III the Bold and of Mar 
garet of Sial> and ^ds thus the nephew of Philip I\ the Fair 
whose sons Lou s \ Ph hp \ and Charles I\ died successively 
without leading male heir He succeeded to th thione on ■^he 
death of his cousin Charles I\ mi S Before ins acces ion 
Philip had enjoyed considerable influence for he was count of | 
Valois Anjou Maine Chartres and Mengon He had marned m 
1313 Jeanne (d Xo4B) daughter ot Robert II of Burgundy a 1 
determined woman who \ns long known as the real ruler 0^ 
France 

When Charles IV died m Feb 8 his wife was enceinte and 
it became necessary to appoint a regency until the birth of the 
child who would if a son succeed to the throne At the assembly 
of barons called to choose a regent Edward III of England the 
nephew and nearest male relation of Charles IV put m a claim 
Edward III however descended from the royal house 01 France 
by his mother Isabel and the barons probably actuated by an 
objection to the regency of an English lung decided that neither 
a woman nor by consequence her son could succeed to the king 
dom of France and Philip of Valois in spite of his belonging to 
a junior branch of the family was elected regent On the birth 
of a girl to the queen widow the regency naturally led to the 
throne of France and Phihp was crowned at Reims on May 29 j 
1328 Navarre had not accepted the regenev that kingdom being 
claimed by her husband for Jeanne countess of Evreux the eldest 
daughter of Louis X the count of Evreux himself being hke 
Phihp of Valois a grandson of Philip the Bold The new king 
secured the friendship of the count by allowing Jeanne s claim to 
Navarrer-in return for a renunciation of any right to Champagne 
Edward III of England after more than one citation reluctimtly 
fulfilled (13 0-22) the formalities of homage for part of Gmenne. 
MtoWhile Philip VI had won a victory which he turned into a 
masSacro at Cassel (Aug 23 1328) over Bruges and the other 
towns of West Flanders which under the leadership of Jakob 
ArtOvelde had thrown otf the authority of theit cOutit Louis 
of Th^ count of Slanders Was reinstate^ ^hd maintained 

tea authority by a tnM of terror 
I%ihp VI enjoyed powerful allmnces In Italy he was alhed 
j With his unde Robert of Anjou king of Sialy and with his former 
fhapy, ©Mdas Visjqonti in the nbrth with the <h(ke of Brabmt 
ifid thh caf th^ Ndh^rimds^ on the oast with the ttelhg 


I* t T ’ ’-Xll \\i i (1 hs ■^ucccbsor Benedict Ml 

i c. 1 1 Cm UP lor \ hith Phibp \1 had 

^ ng ^ ^ d i t r but the relations with 

L III ( ^ I \ tit d be ame % orse a^d 

^ I - i iuc tr ra cie 0^ the Hundred 

\\ ir 1 L i r 1 d to \ It tortlict for com 

- 1 I 11 d U V* ri his n Guienne the 

1 T V ^ i ot a ^ be unn ural itu tion ot 

n L h u \ u 0 i 1 0 ^ nch Cro-v n art 

ct V u t t S F \ tL Ury ) The immedi e rup 

Lrc r I’ i i u c 1 r} to ibt t^rannv of the count of 

1 L Lru J \ \ r i ho 1 Ihiiip \I had reinstated Ed 

\ III 1 \ t t ) t ot Philip German and Flemish 

al i and tic E i h n \ \ etc v ‘^luys (June 4 ic>40) in 

i\bitn It I rti h 1 e t was annihilated eitectuail> rtstored Engli h 
prepordt n t 1 i 1 nd rs A tmte tohoied but this was dis 
turota ttr 1 suurt ciuiation bv the disputed succesbion to the 
du h\ ot Br an\ {q i \ trute made at Malestroit in 1^4^ at 
tbt ir\i a ion of ht pO| e na rudeh broken by Philip s violence 
Oiivier dt C.h son who with tourt en other Breton gentlemen 
was su Dtc ed ot in ritue with Edward III was invited to a great 
loam ment m Pans On their armal th y were seized by Philip s 
orders and \ ithout f rm of trial beheaded Then followed Ed 
ward III s in asion oi \ormand> and the campaign of Cregy 
(g ) Philip s aim> was destroved he himself was wounded and 
Bed from th held He sought in \am to divert Edward from the 
I siege OI Calais b\ apportm<^ the Scots in their invasion of Eng 
land but even uall> a truce v/as arranged which lasted until 
1351 Philip \ I died ..t \op' nt le roi on Aug i 1350 

Philip \I n his necessities by the imposition of the hated 
^ gabelle or salt tax which was invented b> his legal adviseis and 
he obtained heat y subsidies from the v nous provinces Towards 
the close of his reign he acquired from Humbert II comte de 
\ienne the province of Dauphin and Montpellier from the Ling 
of Majorca Ph lip m irned a second wife Blanche of Navarre 
By his first wife he left two sons — ^his successor John II and 
Philip of Orleans count of \ alois 

See ContmuaUon de h chromqm de G uUaume de Nangis edited 
in 1843 by Geraud for the Soc del lust de France Grandes chromquBS 
de Saint Dents \ol \ (1S3 ) edition Paulin Pans E Deprez 
Les prekmmatres de la guetre de cent arts xs28--i342 (Pans 1902) 
based on te\ts from the En iish Record Oftice and the Vatican Paul 
Viollet Bistoire dis nstituUons poktiqnes de la France vo\ ii (Pans 
1898) and E La\isse Hist de France vol iv pt 1 (1902) oy A 
Cohille Further references will be found in Nos 3 112 and 

3 165-3 240 of \ Molmiers Sources de Ifmtoire de France vol iv 
(Pans 1904) 

PHILIP {c 1177-1208) German king and duke of Swabia 
the ri\al of the emperor Otto IV was the fifth and youngest son 
of the emperor Frederick I and Beatrix daughter of Renaud III 
count of Upper Burgundy and brother of the emperor Henry VI 
He entered the church was made provost of Aix la Chapelie and 
m 1190 or 1 191 was chosen bishop of Wurzburg Philip forsook his 
ecclesiastical calling and was made duke of Tuscany in 1195 re 
ceiving an extensive grant of lands In 1196 he became duke of 
Swabia on the death of his brother Conrad and in May 1197 he 
marned Irene daughter of the eastern emperor Isaac Angelus 
and Widow of Roger II king of Sicily Phihp appears to have 
been designated as guardian of the young Fredenck afterwards 
the emperor Frederick H in case of his father s early death In 
1x97 he had set out to fetch Frederick from Sicily for his corona 
tion when he heard of the emperor s death and returned at once to 
Germany He found growing hostihty to the kmgship of a child 
and the absence Of the tw^o Well claimants Otto and Henry the 
sons of Henry the Lion made possible Philip s own election as 
German king at Mtihlhatisen on March S 1198 He was crowned 
at Manns on Sept 8 

Meanwhile k number of princes hostile to Philip under the 
leadership of Adolph the archbishop of Cologne had elected an 
anti king in the person of Otto second son of Henry the Lipp 
duke of Saxony War followed m which Phihp drew hi$ jfimapal 

g lport from south Germany In xtpp he received furth^^ acces 
eh to ms party and carried fihe war into hiS opponent s terjtpry 
In March xaot Iniwcent III ^placed Phihp ^ fiiH 
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imc r ^e ban nd btf.ar o\\orkiorOto 0 to ujcg i 01 alar 
I k is; oi B)r mn Herrr n I I na vp ol Thuri’^j^i 
dijit hi irom I b Oer^i m nd jmditd hin a ttk jp 

1 rti nun iin th I’^pyan^- Ibe ao"" lor ci H rn i 
} ^burn 1 li ! irk iirni.,punt ol Pbd p It ^ 
and 1 1 \\ ^0 1 10 nta t\ A.do ph o CoiOj. c ard Htr % I r evt 

ot Brin Oi F 6 o ht mas c y^rea a an \ h 
\ 1 1 tl dc li oii^h It ma no^ ti i ^ bat hi tn n ji 
( o 0 11 I 1C i H )roLj i tl e mar o a cK e Phiii ^ < i 

ho ^ run It idi 1 ban He piepannc; to cru h the H t 

rhiki / ht rthtlioii in Biiin wick then lif \ as murdtred i 

Bill!) 1, n Junt i i oS b\ Otto oi Witte! b ch count paia 

iiM 11 f avina whom bt bad reamed the hand of one of h 
iiu h tis Ht kit tour d u^htcr one of whom Bcatrx af er 
w irds ii irn d his m il the emperor Otto I\ I hihp mas a brase 
and IcPd )ii ir ui and contemporary writers among whom was 
Wditi ti \ 11 dcr \ 0 dweide oraise his n j due s and gent ro it\ 

S i O \btl A wc Phth*)p der Hoke? sia ij n / F Winkel 
rinn i hili p rnS h ih nmdO oJ\ rn Braunsch eiq (Luo ij? 

I S) Rii^jmpem I ed J Ficktr (Iimsbruct iSSi) R 
Schweiee i tnu i III u id die deu uhe Ktrthe j^ahrend des Thron 
tr zte^ CH S CStra bourg iS8 ) 

PHILIP 1 5 kins ot Macedonia a semi kgendarv pnnet son 
ot 4 rg^eus % s iccoidirg to Herodotus Csm i 3 y--t 39 ) 
Thucydides (ii 100) the third of the Macedonian Lino’s There 
ho¥ e\tr no real evidence for his existence 
PHILIP H BC ) king 01 Macedonia the son of 

\myntas II and hi Lynct s nn Eurydice reigned 309-^^ \r hi 
birlh the Macedonian kingdom including" tbe turbulent peopks ; 
of the hill country behind was terv imperiectly consolidated ; 
In ^0 A.myii db di d and the troubled reign ot Philips eldest 
brother Ale\irdir II mis cut short m ^63 by his a sassination 
His murderer Ptolemy of Alorus ruled as regent for the young 
Perdictas \myiitis s econd son In ^6/ Philip was delivered as 
a hostage to the Thebans then the leading power of Greece where 
he got to know Epamunondas whom he greatly admired and 
whose mduenct mav be traced in Philip s military reforms When 
he returned to Macedonia (364) Perdiccas had sticceeded m 
getting nd ot Ptolemy but he idl in ^60-3^9 before an onslaught 
of the hill tribes ms igated by the queen mother Euiydice leav 
ing onb an infant son Pretenders sprang up and the kingdom 
fell into confu ion Philip seized the throne and drove back his 
rivals He now began the great task of his life — the creation of 
the Macedonian national army Cavalry the famous com 
pamons he already had his work was to produce an efficient 
force of infantry This new force of his making consisted of the 
hupmputm who may have been peltasts on Iphicratess model 
and the phalanx which m its use for shock tactics on the wing 
m conjunction with tbe cavalry shows the influence of Epamei 
nondas but was less densely packed and was armed unlike Greek 
troops with a long pike The first experiment he made with this 
new organism was brilliantly successful The hill tribes were 
broken by a single battle m 3 58 and Fhihp established his au 
thonty inland far as Lake Ocbnda In the autumn of the 
same year he took the Athenian colony Amphipohs which com 
manded the gold mines of Mt Pangaeus Their possession was 
all important for Philip and he set there a new city Phihppi 
Athens was temporarily pacified by assurances that \mphipolis 
would be handed over to her later on 
He avoided as yet a forward policy and having taken Fydna 
and Fotidaea soon after Amphipohs he made them over to tbe 
Olynthmn confederation (see Olvnthps) His marnage with the 
fierce witch wonmn Olympms daughter of the Epirote king falla 
m this period and m 356 she bore him his greater son Alexander 
In 353 Philip was ready for strong action He first attacked 
Abdera and Maroncia m tbe Thracian sea board and then took 
Methone which belonged to Athws An overt broach with 
Aihws was now isnevitable In the same summer he invaded 
ThMaly where the Aieuadae of hmnm ranged themselves on hia 
apinst the Lycc#iron ‘tyrant ^ erf Phorae Ph#rae 
Oiled in tee help of tee Pbocian mmemmm who h»d pmUmi 
Orfphi and FWf WI 4 Wm heawdr Iffeated B?t wm jwar 
tee MacSioman afcay won a complete victory over 


721 

ind Iho i Ihi b tUe nude Philip of Thes ah and he 
nrtved "^1 nt I 1 h ch n luded Pi^asae But on adv ncm*;^ 
lurther it tnt Mhrniir evpeJition which haa failed to 

s cure I at b mg T^t op\l c and withdrew From 

0 ^^6 Pi p 01'’^ no 1 ir 01 h lie wat? acti\e in com 

1 tt t uf jU'’ i( f B 1 an Lll comitr} 0 iht wtst 
^ iO m th 1 d 1 redjtmg the Grec^ cities of the cca t a«i far 

hf Feo L M /I Then m *,j 9 ht opened war upon 

0 n ^u Atbcn pi nc tequi l ioict in pite ot the up 
brudn oiFtnc ht^i ^ hi Ovntlmr^^ and in ht prmg 
u Ovrtlu tui M ttronij and the legions adjoining it 
navn^ now f tn urtH con iidittd Philip celebrated his 

O r p m game Diuni In 4 Philip ad anced to the con 
qut ot tbe ea ttrn dist ct abou he Hebiu ird comptikd 
ht sjDmi ion ot tne Th ai.ian prince Cersobleptcs Aleitiwhile 
k nens had made overtures for peace (see the De jm Icqiiwnt 

01 Demosthene ) and when III Iip m ^46 again noveci south 
pea e was sworn m The al\ 

The Ihotian o snH dom naled Delphi and held Tiier 
mop lac now furni bed a. pretext to Philip as the champion ot 
Pan Hellenism and kpollo The Phoeian rurcenan s at Ther 
mopyhe were bought off and Phihp crossed into centnl Greece 
Here he made Thebe hi iily ai d vi ited the Phocians with crush 
ing vengeance The Pythian games of ^46 were celebrated at the 
delivered Delphi under Philip pre ideney Pan Hellenic enthusi 
asts aireadv saw Philip as the destined captain general of 1 na 
tional crusade against Per a (Isocrates Fhhppiis abou 34^) 
And such a position Philip had determined to secure the Mace 
doman a ents continued to work throughout the Greek states and 
in the Peioponi esus Sparta soon found herself isolated Euboea 
too submitted to Macedonian influence 

But more work had to be done in the Balkan highlands In 
344 or one of the following years the Macedonian arms were 
carried across Epiru to the Adriatic and Thessaly was com 
pleteiv reorganized In ^4 Philip led a great expedition north 
: comparable to noth ng m antiquity since Darius famous march 
i to Scy hia Afeanwhile he continued to foster diplomatic rela 
lions -with various Greek states and by concihatory measures 
to support the efforts of the pro Macedonian party m Athens 
But Demosthenes eventually carried the day and Philip came 
more or less openly to blows with Athens over Diopeithes s be 
haviQur in the Chersonese Athens then supported the revolt of 
Philips alhes m Propontis and struck a heavy blow at his pres 
tige when his sieges of Pennihus and Byzantium failed in 339 
But before marching south he led another expedition across tbe 
Balkans into the country now called Bulgaria and returned to 
Pella with much spoil but severely wounded m the thigh 

In 338 he once more crossed into central Greece The pretext 
was the contumacy shown by the Locrian town Amphissa to tbe 
rulings of the Amphictyomc council Philips fortification of 
Eiateia filled Athens with alarm Thebes was induced to join 
Athens so were some of the mmor Peloponnesian states and 
the albas took the field against Phihp This opposition was 
crushed by the epoch making battle of Cbaeroneia which left 
Greece at Philip s feet Thebes was occupied by a Mac^omap 
garnson Athens which had expected a fight to tbe death, was 
treated generously In the foEowing year (337) Phihp was in the 
Peloponnesus and held a congress of the Greek states at the 
isthmus (from which however Sparta held sullenly aloctf) The 
states attending ware organized into an Hellemc league with a 
constituent counal a^d a supreme judicial court (tbe Amphicty 
omc council) acknowledging the military coimnand of Philip 
and sending contingents for tee expedition against Persia that was 
next m his plans Phihp returned to Macedonia to complete bi§ 
preparations an advance force was seat mto Asia |n the spring 
of 336 Phihp was murdered that year during the marriage 
festival of his daughter at Aegae, tee old capital of Macedonia 
He left however m tee Macedom^n army a splendid mstru 
ment which enabled his son wrfhm ten years to teange tee face 
of ten World 

the authointka tt#r Qnmm A mni arid masterly 

ikttte ol Phtep# piwhaiiiy and woA f gsrwn m & G Hogarth^ 
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libit ^ i ttd 0 c p II 0 \I ituyi t j a T nan 
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PHILIP iV J ot M ccdoii a \\d ^be on ot Ca inaer 

k 0 blireao iia bt r i a oih one \ e r ( q - g 

PHILIP V 5 kii g ot \1 ctdom b3n o D t r u II and 
r hr bei \\a an 2 i nt t liis tititr dt th in rw ^ His 
ttnisin 4 iitic;onii Du on d ini tred tit kin don a net 

till his death in i- o when Philip w s ei h tn \iir old 

1 hiiip now d cended the throne and rt pjntd till r 9 His rci p 
was ociiipied in the \ain stru gle to ma ntam he oM Maccdon ar 
suprtmac} m the Balkan Pcnmsuh which became hopek s alter 
the intervention of Rome ai d the decisive batti of C^noscephalae 
fig j Rome History (ERL) 

PHILIP I , the Hand«;ome (14/6-1^06) kin®^ of Spun son 
of the emperor Maaimili n I was born at Brii"es on Jul> 

14/8 In 148 he succeeded to the Burgundian possessions of his 
mother Marv dau hter of Charles the Bold In 1496 he married 
Joanna daughter of Ferdinand and I ibelh He died suddenly 
at Burgos on Stpt ^ 1^06 

PHILIP II (i^ /-logS) Ling 01 Spam son of the emperor 
Charles V and Isabella of Portugal born at Valiadohd on May 
11^; Philip was educated m Spam The emperor as he moved 
trom one part of has wide dominions to another and m the camps 
of his armies watched his heir s education from afar The trend 
of his letters was to impress on the bo> a profound sense of the 
high destinies to which he was born the wisdom of distrusting 
counsellors and the necessitv for keeping his nobles apart from 
all share in the conduct of the mternai «*overnment of his king 
dom Philip 0^1 ew up grave self possessed and distrustful He was 
beloved b> his Spanish subjects but utterly without the power of 
attracting men of other races Though accused of evtreme li 
centiousness Philip was probably less immoral than most kings 
of his time and he was rigidly abstemious His power of work 
was unbounded and he had ^n absolute love of reading annotat 
mg and drafting dispatches Unhappily for Spam Charles de 
cided to transmit the Netherlands to his son In 1:543 Philip had 
been married to his cousin Mary of Portugal who bore him a 
son the unhappy Don Carlos and who died m I045 In 1554 
Charles summoned Philip to Flanders and arranged the marriage 
with Mary Queen of England m order to form a union of Spam 
the Netherlands and England against France "’^he marriage proved 
barren The abdication of his father (Jan 16 1556) constituted 
Phihp sovereign of Spam with its American possessions of the 
Aragonese inheritance m Italy Naples and Sicily of the Burgun 
dian inheritance — ^the Netherlands and Tranche Comte — and of 
the duchy of Milan It was a legacy of immense esponsibihties 
and penis for France was bound to endeavour to rum a power 
which threatened her independence France was beaten at St 
Quentm and Gravehnes and forced to make the Peace of Cateau 
Cambresis (April 1559) But the death of Mary of England 
(Nov 17 1558) and the establishment of Elizabeth on the Eng 
hsh throne put on the fiank of Philip s scattered dominions an 
other power forced no less than France by political necessities 
to be his enemy His marriage with Elizabeth of Valois (June 
22 1559) and the approach of the wars of rehgion gave him a 
temporary secunty from France Nevertheless when Phihp went 
back to Spain m August 1559 he was committed to a hfe long 
struggle m which he could not prove victonous except by the 
conquest of France and England 

External and internal influences alike drove Phihp into con 
fiict with the Netherlands France and England The conflict be 
came one between Protestantism and Roman Cathohcism m which 
Phihp appeared as the champion of the Church It was a part he 
rejoiced to play His persecutions hardened the obstinacy of the 
Dutch exasperated the English and provoked a revolt of the 
Moriscoes No expenenc^ of the failure of his policy codld shake 


I b 2i 1 1 i tn ul txtelicnct Philip had a high ideal of his 
L n I h Cl no n ^ural preferences for violent courses 

li r r" I t in \raj;oi in i^jgi were provoked b> extreme 

^ 1 ( i o urt of a fact un When he enforced his claim 

0 bt t tv 01 lor uc n I ) ht preferred to placate his 

nt V ^ tet V L r ^ r their pm lie es He evtn made danger 
oj po^ tit i t ar to 'i m over he geiitr> In pnvate Me he 
w b or ti irci t i na c to hi lamiiv and servants He wa 

iov c hd V hi Cun laerce i e h^d once given In the pamfui 
epi ode iU tat pn an cp^ and deatn of Don Carlos Philip 
bthivtd hoi i ir Mv Ht died it the Ebcorial on Sept 1:59s 

\s m dmiB tutor Philip had all the vices of his type that of 
hi iriou d wh eoii man who thinks he can supervi e 
L trv rg i i ip ibl 01 endV s toil and jealous of his authority 
He t be ivimp' oi the unendm®* discussions m committee and 
bourcikss nmuit v\ri ing which choked the administration 

M H Fimeron Hisioire de Philippe II (Pans iSSi) M 
Hume I hilip 11 hS Doamentos med tos para la histona de 
Espana (1S4 etc) vok t 111 \i vii xv xxi xxiv x! \cvm ci 
cm c\ c\i L P Gachard ides des etats generaux des Pays Bas 

1 6-1 i:, (Brussel i 61-66 j Calendars of State Papers Foreign 
Series £l ahi h (iSb -1901; M Hume Tv^o English Queens and 
Philip (1908) C Bratle Phil ppe 11 rot d Espagne (191a) F Perez 
R Mm UC7 Ps tologta de Felipe II (1925) 

PHILIP HI ij Ling of Spain son of Philip II 

and '\nne daughter of Maximilian II bom at Madrid April 14 
1:5/8 He inherited he behefs of his father but no share of his 
indu try He left the dire tion of government entirely to his 
favourite the duke ot Lerma and after the latter s overthrow 
m i^iS to the new favourite the duke of Uceda Lerma s son 
Philips own ii^e was passed amid court festivities on which 
enormous sums of money were wasted or in the practice of 
childish piety It was said that he was so virtuous as hardly to 
have committed a vernal sm He died at Madrid March 16 i 

See R Watson and W Thompson History of Philip III ( vols 
iS 6 1808) 

PHILIP IV (1600-166:)) king of Spam eldest son of Philip 
III and Margaret sister of the emperor Ferdinand II born at 
Valladolid April 8 1605 His reign after a few years of barren 
successes was a long story of political and military decay and dis 
aster A line horseman a keen hunter and a patron of art and 
letters he indulged m these pastimes leaving the government to 
his favourite Olivares When m 1643 the disasters falling on the 
monarchy ltd to the dismissal of Ohvares Philip had lost the 
power to devote himself to hard work After a brief attempt at 
directing the administration of the most extensive and the worst 
organized monarchy in Europe he returned to his pleasures and 
was governed by other favountes His pohtical opinions were 
those he had inherited from hi father and grandfather He 
thought It his dut} to support the German Habsburgs and the 
cause of the Roman Catholic Church against the Protestants to 
assert his sovereignty over Holland and to extend the dominions 
of his house The utter exhaustion of his people m a hopeless 
struggle with Holland France and England was seen by him with 
sympathy but he considered 1 unavoidable His court was grossly 
vicious Philip IV died on Sept 17 1665 

See A Canova del Castilo Estudms del remado de Fehpe IV (Mad 
nd 1SS9) and the introduction by F Silvela to the Cartas de Sor 
Mana de Agreda v del rey Fehpe IV (Madnd 1S85-86) 

PHILIP V (1683-1746) king of Spam founder of the pres 
ent Bourbon dynasty was the son of the dauphm Loms and Mana 
Anna daughter of Ferdinand Maria elector of Bavaria Bom at 
Versailles Dec 19 1683 he was named heir by the will of Charles 
11 Carefully educated as duke of Anjou by Fenelon he was all 
his hfe strongly adverse to the moral laxity of most of the princes 
of his time and greatly under the influence of his two wives 
Mana Louisa of Savoy (d Feb 1714) whom he married m 170 
and Elizabeth Farnese of Parma whom he married in Dec 1714 
His strongest passion was to secure his succession to the throne 
of France and m this pursuit he indulged m many intrigues 
against the house of Orleans even abdicatmg in 1724 But when 
bis son Louis died a few months later he resumed the throne 

See Coxe Memom of the Kmgs of Spam of the^Homse of Bowhon 
(London 1S15) ^ ^ 
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PHILIP,^ Lwdgf \\F ur Hesse ii ) o^i u L^a 

n a\L WiiliiPi II \ab born M'litm on \o\ i 4 He 
bt iartV^avt on k ta her & dca h ir i 00 nJ h ir eer 
f Li I ed 0 n I b \\ named ir i o C 1 ti a c n tr 
ft I iorue Ci ive 0! ^ \on\ In i ard a 0 n hL sis td 
to latll t^e n of Frarz \oi Sitliratn (7 « ^ho rad dec 

H s t 1 s picMOi. n m m he cok a k d pa ir 

crii ! till rtb lion ui tht oea ii t ir orth G r r\ hr" 
niinh re ron nit tor heir du eat Frankenhau n \bou hi 
tme Pimp adept d he reloimed lai h Hi pi p to protc 
tilt refor 1 r rcb d upon wo mim pnni pie — unm amoni: be 
I ro e n 1 hont and n 1 1 ar> aid from broad The cher^e 
be put c r \ rd as ont ot tht beads of tbe le £;ue 0 bebmaikaken 
an td p in n > at o^ertbromin^ he buu e of Hab burg Er\o>s 
were cut 10 eek aid iron Franc e England and Denmark Turkev 
and \ crice mere looked to for as istance the jeaious} felt tomard 
the Hab Durgs b tnt Batanan Wittel b chs was skilfulh fo 
mented Btiore the foimation ot the league of bchmaikalden 
Philip \as inoma e with Zwincii In i:, 6 he had a ded John the 
C instant eicctoi of Saton> to lorm an alhaiite ot reforming 
prince ird iii i 9 he called together the abor i\e conference a 
Marburg hoping tl us to close the breach between Lutherans and 
Zwmglians Detened b\ the fj f^encs of Otto \on Pack (qi ) 
he bclieitd in the existence of a conspiracy to crush the reformers 
and wis onl> re trained from attaclang hxs enemies m S by 
the influence of John of Saxony and Luther In 9 Philip 
signed the prote t presented to the diet at Spires being thus 
one ot the origin 1 Protestants m i^oO he subscribed tbe ^ugs 
burg confession and helped to form the league of Schmalkalden 
Ht next rt tored Lin h dale of Wur tembtrg (q j) to his 
duck A\ mtenbtrg had pa td into the possession of the Habs 
burgs and alter Ihihps brief and \ictonous campaign m 15^4 
It was said that the landgraxe had done more for Protestanti m 
by this tn erpnse than a thousand of Luther s books would do 
The Concord of Wittenberg made in 1^36 xvas preparatorv to a 
general attack on the Habbburgs but war was prevented by the ill 
ness of the landgrave and other circumstances \t this point he 
took a fatal step His union with Christina was unhappy and 
having fallen m love with Margaret von der Saal (d 1566) he 
obtained an opinion from Prote tant theologians that bigamy was 
not forbidden b3 Holy WTit Luther and Melancthon at length 
con ented to the marriage but stipulated that it should be kept 
secret and it was celebrated m March 1^40 The marnage be 
came known and Philips friends deserted him He objected to 
Luther s counsel to deny the existence of a second marriage But 
the general hostility compelled him to come to terms in I541 
with Charles \ at Regensburg he undertook to break of! relations 
with France and England and loyally to support the emperor 
From IS 6 onwards Phihp had been forwarding the progress 
of the Reformation m Hesse Catholic worship was suppressed 
and the secularized church revenues supplied an endowment of 
the new university of Marburg Peace between the emperor and 
the landgrave was soon broken In 1542 Philip persuaded the 
league of Schmalkalden to attack Henry II duke of Brunswick 
Wolfenbuttel ostensibly m the interests of the Protestant towns 
of Brunswick and Goslar The duchy was quickly overrun and 
Flenry — a Catholic prince™driven out but the good understand 
mg between the emperor and the landgrave was destroyed and the 
lelations betwreen Protestants and Catholics became worse than 
before Nor was the fissure m the Protestant ranks dosed and 
Charles took advantage of this disunion to conquer Gelderland and 
to mature his preparations for overthrowing the league of Schmal 
kalden Lnbke John Frederick of Saxony Philip dmned or 
partiv divined the emperor s intentions and urged repeatedly that 
the forces of the league should be put m order This advice passed 
unheeded and when Charles suddenly showed his hand and m 
luly 1:546 issued the imperial ban against the landgrave and the 
elector it was seen that the two princes were almost isolated 
Fighlmg began along the upper Danube and when indecision and 
want of funds hid ruined the league s chances of success Phihp 
returned to Hesse tnd sought help from foreign powers while m 
April 1947 JohnCredenck was captured at Muhlberg After this 


defeat the Imd axe wa inauced to surrender to Chirle m June 
b:5 hi on m u.w Mau ic now elector of Saxons «iid Joachim 
II uector ot Braroenburg who proirised Philip that he houid 
Ic Diraoned nd w re gre t y nt n ed when ^he emperor ret used 
to w cm to th b condition Ph I p was entenced to detention for 
I VC I bu he w s e tl cd IP I and alter the Peace of 
r a 1 m ve r he re a n d to He e The landgrave con 
1 f d 1 \ o k ot rt or r p id organizing he Church m He se 

in I he 1 kr ht Hucuti 0 s wi h troop» and ht was trequently 
n lo^ 1 unaation wi h ! l nta gent m the Netherlands bu hi 
to s 0 orn a 01 he Pro es ants were frmtles Philip 
who IS ometn es cilicd the Ma nammom died at Ca sei on 
March I:j6/ 

See Brief ^eck el Land r f Phhfp mi Surer ed M Lenz (Leipzig 
iSSi-9oj PoUiische trek i des Lm dgrahn FhzUpp ed F Kuch 
(Leipzig 1904) W \\ Rockwell D e Doppelehe des Landgrafen 
Phhpp ot lies f (Marbur 1904) k \airentrapp Landgraf 
Phi pp on He en und die hnt erstta Marburg (Cassd i 104) and 
Ph^ pp der Grotsmu tgc Bez rage iir ^eschtchte seines Lebe ts und 
e ter Zeit published bv the Htstonseker I erem fur das Grossker og 
turn He sen (Marburg 1904) 

PHILIP, Ring {c 16^9-16 6) chiet sachem ot the Mam 
panoa" Indians m America and the son of Massasoit fd 166 ) 
To Massasoit s two sons \\ amsutta and Metacomet the English 
gave the names respectively of Mexander and Philip Alexander 
succeeded his father as sachem and m the same year while m 
Mar hfleld whither he had gone to explain certain alleged un 
friendly acts toward the English was taken 2II he died on his 
way home Philip who succeeded Alexander suspected the Eng 
lish of poisoning his brother The Engli h had grown stronger 
and more numerous and had beo-un to meddle in tbe internal af 
fairs ot the Indians In 1671 the Plymouth authorities demanded 
that the Mampanoags should surrender their arms Philip con 
sented but his followers failed to comply and measures were taken 
to enforce the promise Phihp thereupon went before the general 
court agreed to pay an annual tribute and not to sell lands or 
engage in war with other Indians without the consent of the 
Plymouth government In 16 4 when three Mampanoags were 
executed at Plymouth for the alleged murder of Sassamon an 
Indian convert who had played the part of informer to the English 
Phihp could no longer hold his followers in check There were 
outbreaks in the middle of June 1675 snd on June 4 the mas 
sacre of whites began 

The colony of Connecticut took quick measures of defence 
guarded its frontier maintained its alliance with the Mohegans 
and suffered httie mjury Massachusetts and Plymouth were slow 
er m acting and suffered great loss Rhode Island raised no troops 
and suffered severely Early in the autumn Philip went nearly as 
far west as Albany m an unsuccessful attempt to get aid from 
the French and the Mohawks and supplies from the Dutch traders 
At Deerfield on Sept 18 about 60 English were killed and the 
settlement was abandoned In the spring of 1676 it became evi 
dent that the Indian power was waning The warriors had been 
unable to plant their crops they were weaker numerically and 
more poorly armed than tbe English and the latter had also made 
an alliance with the fnendly Naticks and the Niantics On Aug 1 
16/6 Phihp s wife and nine year old son were captured and on 
Aug II an Indian traitor guided the English to the sachem s hid 
mg place in a swamp at the foot of Mount Hope (m what is now 
the township of Bnstol R I ) where early the next momifiig he was 
surpnsed and while trying to escape was killed by an Indian The 
head of Philip was sent to Plymouth and set on a pole in a public 
place where it remained for a quarter of a century The struggle 
was now over in southern New England but it continued along 
the north eastern frontier till the spnpg of 167S 

See George M Bodges Soldrers in Kmg Phdtps IFar (Leommster 
Mass 1896), John Gorham Palfrey Hut&ry of New England vol 
m (Boston 1864) and especmlly George W Elhs and John E 
Morns Kmg Philips IFar (1906) See Rim Eniertmmng Passages 
RelaUng to Kmg Phkps War (Boston 1716 new ed with notes 
by H M Dexter Boston 1865) the account by Coi Beniamin 
Church (1639^1718) 

PHILIP, JOHN (1775-^851) Bntiah missionary in South 
Africa was bom on Apnl 14 177s at Rirkcaldy File In iSiS 
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PHILIPPA OF HAINAUT 1^14-1 69) queen 01 the ' 
Engli h 1 ma Eai^ard lil was the diu liter of Wiilianx the Good 
count of Holund and Famaut and liis 1 ife Jeanne de \ aioi« 
g inedau^btcr of Philip HI of France hy a special ai pcrsatioa 
of the pope Philippa wa marned to her cousin Edward HI b> | 
pro\> at \ a^encienncs m October ccud landed in England in , 
December She joined Edward at h:ork where she was remarried ' 
onj n ^0 lo S Hermnrna e dower bad been seized by the queen j 
dovagtr I abeila to ja-v a body of Hamauters with who e help j 
be hid compassed her husbands deposition The alliance en 
ured fo Eoward in In French wars the support of Phihopa b 
mfluentni kindred and before tartmg on his French campaign 
he secured troop from Wilinm the Good as well as from the 
count 0! Gelderland the count of Julich and the emperor Louis 
the Bavarian 

Before Philippa had established a mall colony of Flemish 
weavers at Norwich and she showed an active interest m the 
wea\ mg trade by repeated v isits to the town She also encouraged 
coal mmmg on her estates in Ivnedale Her eldest son Edward 
the BhcL frince was born m 1330 and she subsequently bore six 
sons and five daughters In Hovember 1^4 she became guardian 
of John of Gaunt and her ^oun er children with their lands The 
anecdotes of her piety and generosity prove her popularity On a 
famous occasion her praters saved the citizens of Calais from 
Edward s vengeance Thera is a generally accepted story based 
on the chromcies of jehan le Bel and Froissart that she sum 
moned the English forces to meet the Scottish invasion of 1346 
and harangued the troops before the battle of Nevilles Cross 
Philippa was the patron and friend of Froissart who was her 
secretary from 1361 to 1366 Queen s College Oxford was not 
IS IS stated m Skelton s version of her epitaph founded by her 
hut by her chaplain Robert of Eglesfield Her chief benefactions 
wiire made to the hospital of St Ratbarines by the Tower 
London She died on Aug 15 1369 
Su Agnea Strickland Lives of ike Qmens of Mnghnd vol i In 
addition to the account given m his Chromqms Froissart wrote a 
formal eulogy of her which has been lost 

FBDDLIPPEVILLEj a seaport of Algena chief town of an 
^nondBsemeat in the department of Constantine and 54 m N 
by E of that city on the Bay of Stora in 36^ S3 N 6 54 E 
The pNipiialioii is 35 1x4 of whom 2t 058 are Europeans (7 547 
f ienc|i)v It IS cou^ected by lailway with Constantine Batna and 
Biskra lie town derives its importance from being the port of 
Cohrta;ntine From Sfakda on the east a moje or I 
water projects 4 59^ ft to the west north west while from : 
rimteau Vert on the west another mok runs out 1 313 ft to the : 

m frtranfe to ih» port abo# 6si ft wide The 
Reacted oompiis^ m onter anA m wner Tib ^ 


n \s tr Vi "I € loat f b} the qi >s about 20 ft 
In ^ 1C e 0 siiccessi\e Plioerun n and 

Rj - I > ht Rc ^ V IS ni’^td Rusic da Some 

I F - nt tr tmain The nioaem town was founded 

H n \ 

PHILIP?! r I ! I a Cl of arcient Hacedonm on 
> i e mod in sta) overlooking 

} ^ tr n Iw } b w n Neapoiis (Iva 

1 (i r til IS} aledtr ides (Fountains) 

i VI 2 I p II 0 AlareQon to co n iiand the neigh 

ui t m ? In ^ X. 1 ai cr tl e defeat of Brums and 

Ca a h e c ) 1 m J \ntorv it became a Roman coIon> 
Cj 2 ! i / / 1 ? ? p ohdb V ncrea d ai er the battle of 

\c i m « C ii / a a / / / ) wi h the JUS Ita icum and the 
rapK oi a r citv I v s wicf vi ted by St Paul whose 
Epih It 0 iH Pbiippians wis ado es cd to converts here The 
£ no V un b ed 1 n. rked bv rums of an a nphi theatre and 
a great emil wi h n cnptions To the east is the huge monu 
pen o! C \mus known to the Turks as Dikehtaslilar and to 
the Greek he Mi of Bu eph Ins 
See Ikuzc> anJ Datnet Mi st&n arch en Macedoine Pans (1S65) 
ard othe luthontie m biblic. graph} of Micfdoma Corp Inscr 
Lai m i S Ca on Miadoma Thrace and Illy na (19 6) 

PHILIPPIANS, EPISTLE TO THE, a book of the New 
Testament Thou li Philippi was the first place in Europe wnere 
St I aul preached the go pel the letter to the local church was one 
of the last he wrote Ever smee he founded the church he kept 
IP touch with it (iv I f) indeed he had accepted a gift of money 
from it But the pre en letter is an answer to one written by 
the Philippian Christians who had enquired anxiously about his 
hea th and prospects as urmg him of their praye s and wonder 
mg when he would be able to revisit them (i 5!) Epaphroditus 
who had brought the money had lallen ill and the apostle appar 
ently sends him back reluctant!} perhaps with the pre ent letter 
It IS a friendly mi sive which fahs into two parts The first 
begins b} relieving their anxiety about himself assures them that 
he hopes to return before very long and warns them m the mean 
time to preserve their unity {i -n ) At this point there is a 
sudden change in tone The letter swerves into a passionate 
denunciation of some erronsts or agitators (111 if) after which 
the wnter resumes (iv i- ) his counsels to the community The 
closing appeal (iv 8f ) is for harmony 
Modem cnticism of the epistle is no longer concerned with 
supposed traces of gnosticism m 11 6f The two engrossing ques 
txons are (a) the place from which the letter was written and (5) 
whether or not it is a literary unity 
The former problem is raised by those who point out that the 
Greek term praetonum ( palace in the English version of 1 
13) does not necessaniy mean the Roman barracks of the prae 
tonan guard at Rome but might conceivably for example refer 
to the palace of Herod at Caesarea (Acts xxui 35) or to judicial 
authonties at a centre like Ephesus where we know Timothem 
was hvmg (Acts ra 22) and where the apostle was once im 
prisoned The data indkatmg Rome as the place of compostion 
cannot be hastily set aside i e the considerations which involve 
the latter part of th© two years confinement at Rome (Acts xxviii 
30) as the penod when the letter was written 
The second problem starts frean the abrupt change in 111 2 It 
IS thought by some (eg by B W Bacon The Story of St Pml 
pp 3<57f) that m $t represents m earlier letter written m reply 
to the gift of money and subsequently added to the later 1 1- 
m I as 2 Cormthians x--»u has been added to an epistle which 
chronologically it preceded The partition theories of which 
this 13 the simplest form imply that two letters have been muti 
kted and transposed otherwise the hiatus at m 2 is inexplicable 
But the writer may bme teen mterrapted at 111 i or something 
may have occurred which moved him to turn aside sharply 
In IV 4 he echoes the note sounded in 111 1 and th© intervening 
outbwsi may be pychologwajiy explained without recourse to 
; theory of tmpsposilioii i 

■ jgb a^oaates Timolteus with him m the address (i i), owmi 

j la Iw lo# mil FWiip m and Arts m nbut 
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p ) I n ^ r ^ ^ er rn nroi. bcii i ii i ^di t 
It i it 1 cc pi 1 1 IS di nc iron h^nc a Jii 

I r ^ f \ t|j 1 to ti Tbt k itr i in 1 1 m dit jv 

( I dj i e\ eni of h lifp o i i \ h 

^ h 1 n ^a. bttn e cp lora i i ”dl Their 

1 e < Li II tt a % i b doctri le ire crea m ii i 

in li iJ a oil t o liu Hi \ PJ Dtciiic IP c 10 or 

! t pir 0 t Lh Ik e \1 ceuomar i i ns had a na ara 1 
die d cnipti m \nitli afietkd their religion the 
po ts chiLt pri\t u ilien is iha their tmotionil 
n \ lift iriu m d under tardm^ ii of) and hi concern 

lor hen i okh lor iheir Chu tin principles ot conduct 
I hi £ irlit deuntt traces ot the leTer in econd certun litera 
turt ociU in lohcaip who had some cio e interest in the church 
of I hiiippi It p ed a once in o the earl> canons of ^capture | 
and soon quoted b> chuich lathe & like Irenaeus Clement ot | 
4 ie\ai dna and TutuU n I 

Bib IOC I \ m -—In English the older commentant bv Elhcott f^jth 
edition indLi htioot f6th eaition ibgi) mav be supplemented j 

b\ H \ \ kennidi s m the ExpOi>iiors Greek Testament (1003) M 
F \inccnts m The International Cniical Commentary (1807) and a 
coromtntar on the En hsh tc\t b\ M Jones {U estmmster Commen 
tines 101 i Th late t Gerniaii editions are by Lohmever (Got Unger 
It) s) I Euald in 7 ahn Commentar (iq 3) and M Dibelms (m 
Liitzmann II it d^u h 1913) but \ Kloppers (289^) Von Sodens 
fi 0 ) and R \ Lip mss (Handcommen ar iSg ) are by no means 
uptr ed d Geier I tudits of the epi tie be found in R R 
Smith lie Epi I of St Pauls First Trial (1899) m Sir "W M 
kam a\ s S Paul the Traveller (chapters x and x\ ) and in ^ eiz 
adirs He t )! /Igt (vol 1 pp iSf gf) Weizsacker dealt the 
dcathblo \ to the cUir \icw that the epistle was non Pauline the last 
t acts of which arc to be found in \an Manen s article in the Enevdo 
paedia Bib! ca 13 0 t) (J Mor) 

PHILIPPICS I roperl) certain speeches deiiv ered by Demos 
thents agimst Philip II of Macedon hence Ciceros speeches 
agimst Antom (Ciccro ad Brutum II $ 4 4 ) hence m mod 
era use ao\ impa sioned m\ ective 
PHILIPPICUS5 Eat Roman emperor (/ 11-71^) became 
dis mguished as a oldier under Justinian II His proper name 
w inch mdicatis his Armcman origin was Bardanes He made some 
pretensions to the throne on the outbreak of the first rebellion 
against Justiman these led to his banishment by order 0! Jus 
tinan to Cherson Here Bardanes successfully incited the in 
habitants to revolt ind on the assas ination oi Justiman assumed 
the purple Among his first acts was the summoning of a conctlm 
bulum of Eabtern bishops which momentarily restored mono 
theletism His domains were attacked at once by Terbehs king of 
the Bulgarians 111 Europe and the Saracens in Asia The reign of 
Philippicus was ended by a military conspiracy 
See Gibbon Dedim and Fall of the Roman Empire (ed Bury 
19 i) \ 195-6 

PHILIPPINE ISLANDS, an archipelago named after 
Phihp II of Spam of approximately 7 083 islands belonging to 
the United States about 500 m of the S E coast of Asm between 
kt 4 41 and i 10 N and long 116 40^ and 126*’ 34 E 
To the west and north is the stormy China sea, east the Paafic ; 
ocean and south the Sea of Celebes and the coastal waters of I 
Borneo They extend north and south about 1 152 m and east j 
and west about 688 in* their shape if bounded by straight hues | 
being about that of an isosceles tnangle and their area 1 14 400 | 
sq m or about 7 000 sq m less than that of Great Britain The ^ 
northernmost island Y Ami is 65 m from Formosa while the ! 
southernmost Saluag is 30 m E of Borneo Of the islands only ' 
462 have an area of 1 sq m or Over and only 2 441 have names 
Eleven islands have an area of over i 000 sq m each namely 
Lujson the most northerly of the large islands 40 814 sqjn 
Mindanao the most southerly 36 906 sqm Samar 5 124 sqm 
Negros 4 9S3 sqm Palawan 4 500 iq m , Panay 4 448 sq m * 
Mindoro 3 794 $q m Leyte 2 799 sq m Cebu i 69s sq tm, 
Bohol* 1 534 sq m and Masbate 125$ square miles In addtkoh 
to thu large islands and those with dktinot names are various 
group among which may be not^i the Babuyanes and Batanee 
ao|!th of Luxon the Bimyas (or Yimym) between 
Mmdanao, the Cagayan and the Calami 
east and north of Pakwaa md the Stdu archipelago* of 272 
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A PHILIPPINE HUT N AR GUP DA UPE MANILA BUILT ON STILTS TO 
AVOID FLOODING FROM HEAVY RAINS 

partly of volcamc and coral or other formation The mountain 
ranges for the most part run m the general direction 01 the mam 
axes of the islands The Cordillera Central ol Luzon running 
north to the Pacific ocean from the northern boundary of the 
central plain is the most prominent chain It consists of two 
and in places of three parallel ranges each of which averages 
5 900 ft m height The narrow Ilocos or Malaya Range lying 
close along the narrow west coast rises m places to oxer 5000 
ft * and the Sierra Madre fringing the north east coast to over 

5 000 ft and IS seldom less than 3 500 feet It is largely vol 
came This range and the Cordillera Central coalesce in Nueva 
Vizcaya forming the Caraballo mountains North of the latter 
and between the two ranges is the fertile Cagayan valley about 
30 m wide In the south western part of northern Luzon are the 
rugged Zambales mountains which consist of more or less isolated 
old volcanic stocks The central plain of northern Luzon is about 
150 by 30 m and only about xoo ft above sea level except near 
Its centre The greater part of Southern Luzon is occupied by 
isolated volcanoes and irregular masses of hills and mountains 
The highest peak is Mayon (7 900 ft ) near Legazpi in Albay 
Province Through Palawan (about 13 m wide) extends a range 
with an average height of 4 000 to 5 ooo feet Each of the Bisayan 
isknds except Samar and Bohol is traversed longitudinally by a 
single range with occasional spurs Several peaks m Panay reach 
an altitude of 6000 ft or over In Negros is Mt Canlaon a 
volcano of 7 800 ft and other peaks r^ch an altitude of oyer 

6 000 feet There are several im^rtaat ranges in Mindanao the 
Diuata Range along the eastern coast being the most prominent 

West of this lies the fertile Agusan valley 40 or 50 m wide 
Farther west and south west is the valley of the Rio Grande 
Mindanao the largest river in the island and belowrthe lower 
course of this nver and the southern coast he$ a range tcmdUif 
north west and south east On the southern border of the bapn 
of the above river is Mt Apo (9*610 ft ) the highest peak m the 
Philippines About Lake liiao m » number of volcanic peaks 
A low cordiEera extends into Zamboanga Province Mthy of Gie 
mountains are covered with dense forests m which are many yalu« 
abte hardwood timbers In torthem Lwon^ the pmapai moiia 
tarn tree is the pme In many places where tJte forests have 
biwod away* their pbcehas bo« taken by cogdn or oth«: cOirse 
grasses* Tb& pim$ lyipg amid the mbimtams ^ th# 
p&m of tim P&ol 0 m of l^mmi ^ 

Imm of Paw 

and the Agusan and Cotohato vaU^ m Mmdpiao have the 
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1 a. I c 1 npor m n\ir coimercn H Hr t n he 

arc^aptl i L una (L le) ae Ba io ^ td \ct\ nt M n a 
Geology — Mountain bit lamg ih tiP i pro^robb rdt\ide e 
ot Int rtCLii \ertic 1 ent ot \arious portior ot mou m i 

ma b c n be mea ured Tbe rcbipela o is the cruirplcQ td c | 
tbe \ u 1C com iientii pHtiorm be rue i*re i a 

compie\ one lor be idt tiultin ..nd folding locanic a tion 
01 dnerst kinds ba\e aken place Prior to the Tertiar> period 
there setmb to ha\e betn a period oi intense deformation t\hen 
ome of the chi s i;^ere lonned Touard the end of the Miocene 
period the\igo and Bat an formations lere generail> folded m 
some pHces be mtensivelv crumpled and faulted \nother less 
pronounced period of folding occurred in the Pliocene or earh 
Pieistoccne period The islands ^^ere subjected to a great 
uplift during the Pliocene Pleistocene and recent periods \ 
tnking imilantv exists bet'vveen the formation in the Philippines 
and the ijvestern coast of America PracticalK all the rock types 
are found m the islands as well as areas of coral limestone 
Volcanoes and EartBqtiakes -—The \oIcanoes are the most 
conspicuous feature of the land cape but there is kss volcanic 
actnitv in the whole group than m a single Hawaiian island 
However all gradations of volcanoes can be seen from the 
Imost perfect cone of Mayon to old worn down volcanic stocks 
whose present form gves little indication of their origm The 
several distinct volcanic areas are that of south western Luzon 
(the provinces of Rizai Cavit Laguna Batangas and a portion 
of north w stern Ta>abas) that of southeastern Luzon the 
mountain region in Camannes \orte ISegros Mindanao Joio 
and a few others Seismic disturbances are common 
Climate — The mean annual temperature is 26 9 C (80 4 F) 
There are seven months ( ^pril to October) with a mean monthly 
temperature cf 69 to 81 C and five CNovcmber to March) 
with 54 to 26 :3 C May is the warmest and January the 
coolest month During the period igo^-iS the highest absolute 
temperature for Luzon was 4 C and the lowest 12 i C and 
the highest and lowest for the Bisayas and Mindanao 3$ C 
and 133 C respectively The Philippines would have little dif 
ference of climate if the rainfall were homogeneous There are 
three types of climate The first is charactenzed by two pro 
nounced seasons dry (with less than m of rainfall) in winter 
and spring and wet m summer and autumn Cyclonic or summer 
rainfall prevails This type occurs m the western part of Luzon 
Mindoro Negros and Palawan and the western and southern 
parts of Panay The second type is charactenzed by no dry 
season has a pronounced maximum of rainfall in winter and 
prevails along the eastern part of the archipelago from about 
the latitude of Manila southward or m south-eastern Luzon 
Samar eastern Leyte and m Sungao Province Mindanao The 
third or intermediate type has no very pronounced ram penod 
and a short dry period of only one to three months The average 
annual rainfall for the archipelago (whose annual mean vanes 
between r8i and 38 9 m ) is about 93 i inches The subprovince 
of Benguet averages the heaviest precipitation — over 355 m m 
1911 The average for the whole archipelago shows 159 rainy 
days The floods are usually caused by typhoons Severe droughts 
occur at times especially m the west — ^two remarkable drought 
periods being those of 1911-1:2 and 19x4-15 In terms of the 
rainfall there are said to be three seasons the dry (January to j 
May) the rainy (June to October) and the relatively dry (No 
vember to December) 

— ^About 10 000 species of flowenng plants and ferns 
have been found The flora is essentially Malaysian, but con 
toental (Himalayan) elements occur in the mountains of north 
ern Luzom wMe a few Anstrahan types are found at vairous 


1 u lb r 1 a ail percentage ot endemic genera and a 

t V 1 l*r n c cndtnic specie (about 60%) The 
cc 1 1 r to pi e u aail endtixHC Among the grasses 
c ^ I nd 1 1^1 " fiogon) «nd o^her coarse grasses 

Tre \i e a RH t! k 0 rt ions (including the mangrove 
m p c 1 idtu c Iwiththa of similar areas through 
ou tic rch ptl 0 Lonsidtrablv more than half the land 



A HEMP PLANTATION IN THE PHILIPPINE ISLANDS 

area of the islands is co end with forests There are many vaiu 
able hardwoods as well as man> ot the softer variety About i 000 
diiXerent woods have a tommerciai value among which may be 
noted apitong caniagon ipil lauan ma>apis moiave narra tan 
gile tmdalo and vacal Some timber trees attain a huge size which 
makes them e pecialK adaptable for tables and other large pieces 
of furniture There are man> useful kinds of palms including 
the coco nut palm from which the Fiiipmo obtains food clothing 
fibre for export coco nut oil copra building material and other 
products h etui bamboos and rattans abound About 900 
pecies of orchids occur some of them very rare Several hundred 
fibres are known among them the abaca from which manila rope 
IS made The forests also vield gums mcludm rubber various 
fruits nuts spices and drugs oils and other useful substances 
Fattna — Mammals are scarce with the exception of shrews 
rats mice and bats Tbe edentates are represented by the 
pangolm (Mams ja amca) Red or brown deer (Rusa) are found 
m Basilan Mindanao Leyte Samar and the Calamian islands 
The mouse deer 01 chev retain (Tragdus ragmans) is found in 
Balabac and Palawan The timarau (Bubalus mtndorensts) a 
small buffalo is peculiar to Mindoro Carnivores are represented 
by mongooses (Mungos palawanus and M parvus) the bmturong 
(ArcUctis %htet) an otter (Aonyx cmerea) civet cats (Vwerra 
and Faradoxurus) and a small wildcat (Fekx mtnuta) which is 
also found m Java At least 56 species of bats are known many 
being pecuhar to the Philippines The flying lemur (Cynocepkalus 
volans) and tarsiers (Twrsms) range from Basilan to southern 
Luzon Large fruit bats hve m colonies and are sometimes hunted 
for their flesh and fur Only one genus of monkey (PUhecus) 
has been found but it is repiesented by five species Five new 
genera of small mammals (Celaenomys Chrotomys Rhynchomys 
Batomys and Carpomys) representing 15 snecies were discovered 
some years ago on a small plateau on the top of Mt Data m 
northern Luzon at an altitude of about 3 00 feet There are 
about /60 species of birds which show rather strong relationship 
to those of Borneo Reptiles and batrachians also abound 
The marine launa is one of the most abundant known more 
than I 000 species having been found three fourths of which at 
least are used as food Sharks and rays are caught for their fins 
which are prepared for the Chinese market The fresh water fish 
fauna is relatively ummportant Terrestnal and marine moEuscs 
are very abundant the Fhihppines having the richest molIusc4n 
fauna of any equal area in the world and many of the sheEs are 
of great beauty Many of the moEuscs are edible and of con 
siderabk local importance Pearl oysters aboun^ and th^ pearls 


HFtI \TIy\] 


PHILIPPINE ISLANDS 


727 


oi the jiu aicliipt loh ea ntn tior 1 reputaiioi Th. e\ tn i\ ei h the f\ ^ i peoples and others Tht\ prachsed 
h# ot I! in ill 1 XL \ i^co^t lai ^ til e tor vmdo ^ c bdt a icu urt !u In cd m iinK him m" and fishing They 
i;la Li 1 moi u t are in t \ t \ ari e remark h d wo >pt ui on e — one bui m tr e anu the other on the 
je 0 bi u The b 01 0^ the on hern 1 ir mv^and Then ex 1 \ jeceh is gone but th re are rLinnan s of 

re qii i 1 ho o 1 e Aledi r 1 tan Corai bed v^re rumeroub 1 1 the di^er ni Phiiof irt iangLd2< s The} ire found now in 

Poptilation — The pojioi w\ j ^6rJ por^heri Luzo ^ J \a i i r Mincioro Palawan east and 

iriiis \ ho the etoiG c nsus \ 1 Kcn of w o ter r ^ Mi d 0 ^ e Z 1 be n a p run uU M.nd tlit Suiu archi 

P ^ ILL Chr lai The con pa cd popMl t ion n i >£ <^0 Li e e | i s he 1 \ l in lie iiirl popiiiattd forest 
\\ aUi Cw wO Evlucina Man h f wre urt \ c 0 g 1 region ncnkln un Mil ^rc pi an or Mohammedan 

0 he qu 1C miit) the wo t den el\ pnuia pro\ince v s Thf pagan Milai ( BontoL I^orot and Ifu^aoj ii\e 
lloto ^ur ( I mhil: nts to the quare miltj ana ti pro int n he n ountaincj in trur of nor hern Luzon Their lands are 

0 \j\i\iz \iin Luz n and \gii n m Mnd rao the lea Lrg 1 dtiorc ted anJ thi k\ popu aTd The\ prac se irrigation 

1 ach with lu 0 the square milt) Ctbu (with h u6 mh b ^ b\ an elaborate ard ex tnsne \ ten of chann is and ditches 

1 ants) was the mo t populous pro\ ce and was loiio-ved bN the ome e\eral miles lon» The mouii am bides ot liugao lorai the 
pro\imcs of L \ c f^g 9^0) Panga man (^565 9 ) Iloilo | n ost ex tnsne terrtce tern m the world and this has existed 

949! Ocuaental "Necros (o9b6^6) Samar G 9 3/ ) Bohol j tor centurie \bout one hall the Tmggians who ii\e m \bra 

( “)S 1 (^40 199) Based on the to al ot 949 Pro\irce and n ar b regions re Chris ans and ha\e attained a 

& (census or igi:> of re ularh organiz d pro\mces and sub | hi<^h culture Th Bon ok whose ori^pin is rot known !ia\c mixed 
pro\iri ) race were represented is foi ows broAn 9 ^36 S 6 qu te generalH wi h their i eighbours and approach the I orot and 
mellow b white i ^go American negro 1S5 leta /4->8 » tic I u ao ir culture The Igorot mhab t Benguet Lepanto and 
and mestizo or mixed blood 34663 There \ ere 9 4 8 91 Fih * -\mburn\an The\ grow and wea\e cotton make baskets and 

pmos 3rs \mericans from the Lmted States 4 0^ bp mards * hw.\e mined gold and copper for centuries Their culture has been 

I 0 Bntish oS Germans iS French i :> Swiss 44 ^9 Chi infiuenced b> contact with the Iloko The Iiugao are the most 
nese S 94 Japane e and 9 9 others Literate Fihpmo citizens of ^ numerous 01 ail pagan groups The\ inhabit Ifugao Benguet 
ten xears ird over numbered 3 i^S illiterates 34671 Bontok and \ue\i \ircaya They po se s a relative!} high cul 
There we e 601 99 agnculturai labourers professional 6S^ ^o/ ture which stems to have come from south China The Ifugao 

domestic str\ re 185^804 comnercial 4 6^4^ industrial 86^5 | are remarkable for their stonewalled terraces wooden pyra 

6rS unknovin S 9 There were / ^909^/ Catholics i 41 / 44S ^ midal rat proof hou es their clan t>pe 01 social organization and 
\ lipavans I 4 :> 5 Protestants 443 0^7 Mohammedans ^08 ^96 ancestor worship and private ownership of real propert} These 
lagan 4 6^ Buddhists and *, 4^4 others The popui tion of peoples were former!} all head hunters 

th onl} two incorporated cities Manila and Baguio was re pec The Moros representing seven ethnographic groups hve almost 


tiv ly S >06 and 5 464 Cebu wnth 6^ inhabitants Albav 
with 0 ^6 Iloilo with 49 1 14 and Lipa with 46 ^4/ were the 

largest municipalities of the first class 

There ire 4^ ethnographic groups The Fihpmos proper (the 
descendants ot the Mala>s christianized by the Spaniards) are 
composed of eight peopits These are the Bisa}a Bisayans or 
\ibi>anb (about 4000000 several dialectal groups Bisayan 
islands) the Tagalog (Central Luzon about i 800 000) the 
Iloko fllocanos m Ilocos Noite Ilocos Sur and neighbouring 
provinces about 1000000) the BiLoI (Albay Camannes 'Norte 
and Camarmes Sur Luzon about ^ 00 000) the Pangasman 
(about 400 000) the Pampangan 
(Parapanga and Tarlac about 
350000) Ibanag (Cagayan 
about 156000) and the Sambal 
(Zambales about 56 000) These 
art all Christians and other 
Christian groups in al! about 
41 000 exist among other peo 
pies The classified pagan peoples 
are represented by 18 groups the 
unclassified pagans by 1 and 
the Moros by / Of the 43 Ian 
guages and dialects those wi h 
an extensive printed literature 
are the Tagalog Bisava Iloko 
Bikol Pampangan and Pangasi 
nan The non Christians are di 
vided into pygmies Indonesians 
and Malays The first are the 
Negritos (small blacks) who Savage man and woman of the 
probably represent three quite PumippiNe islands 
distinct aboriginal races viz the true Negrito a straight haired 
dwarf type of strong mongoloid affimties to whom the name 
Proto Malay has been applied and the Australoid Amu a dwarf 
hairy man intermediate between the abonginal Australian and the 
Amu of northern Japan The three types however are now thor 
oughly mixed The pygmy types are found in the Apayao swamp 
regions the Ilokos mountains the Luzon mountains the Bisaya 
islands and Mindanao 

The*Indones§iis were wto* appear to have mmd 



excluhivel} m the Suiu archipelago at the southern end of Pala 
wan and the Mindanao provinces of Zamboanga Cotobato and 
Lanao Many also live m northern Borneo and it is not uncom 
mon for them to pass to the Philippines The great majority are 
apparentl} descended from native pagans who were moham 
medamzed subsequent to the 14th centurv bv outsiders from 
Sumatra and the Mala> pemn ula via Borneo Their descendants 
still constitute the ruling class and are the strongest adherents 
to the Mohammedan faith The Moros have long been famous 
for their fine metal work wood carving and weaving Only since 
191^ have the Moros surrendered their temporal power 
At the time of the Spanish conquest the ancestors of the present 
Chnstian peoples had a fairly well defined socnl and political 
organization and possessed written alphabets of Hindu derivation 
Mhere Mohammedanism was already strongly established as 
among the Moros it mamtamed its hold but the animistic belief 
of the others yielded easily to Christianity The ancestors of the 
present pagans had comparatively little contact with Christianity 
during the Spanish regime As a whole the people have great 
self respect and personal dignity are eager for education musi 
cally inclined hospitable and impressionable In social contact 
they are a charming idealistic race Their evolution is probably 
toward a homogeneous people but the racial cleavages are very 
apparent and sometimes stand in the wa} of united and lasting 
action Their political development which has been manipulated 
by clever pohticians has outstnpped their other attainments 
Agmeultttre — ^The total land area is /4 174 000 ac commer 
cial forests 39 762 370 ac non commercial forests •? 285 832 
ac cultivated Imd 9 281 780 ac grass and open land 13 996 49 
ac mangrove swamps 677 170 ac and unexplored 30^0355 
acres Agneuiture is the principal occupation and the peasants 
are excellent farmers notwithstanding their crude methods The 
census of 1918 showed i 99s 276 farms with an aggregate area 
0! rr 409 307 ac of which 6 040 445 ac were under cultivation 
Of these farms 150 026 were privately owned Americans 
owned 2 678 farms (35 55 ac of which 16 605 were cultivated) 
and Fihpmos 19465SP farms (1x202162 ac 5962755 cut 
tivated) There were 741437 farms of over 87 ac each but less 
than 2 s ac and 3433 of 2^0 or over (These figura do not 
include the lands oiltTOted by the pagan or Moro peoples) 
The farms were nmmly in the provinces of Pangasman Cebu 
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11 b rn ^6 prjcutr" 

3 4^4 60 1 rt ions ot copr^ 4 
ic L CO o nut arc! home con anp 
^4ofa4 j bica I 5 o short 
ton ^3 4 :500 tob cto \ 9 0 coo lb * ^68^0^0 Pice is 

ti \ t crip i d IS en con un d m the archindago but 
idJ horiii uppli s ha\e been ir port d In 19 6 irrpor s 

of net CO t ooo OwO and in 19 onH 00 \t Iht s me 

time here h s bten an incrta e m tl e import of iihcat flour 
Much hnd is till available for rite Co 11 1 grown especialh in 
Cebu Th first u ar was e nort d to the Lnited cjt tes in i 95 
(13 ton ) intii the e tabl shm nt of the first su ar factory 
or cent I in 1910 the su ai made was practically all muscovado 
but m 19 6 tl 4 centrals were m I mg centnfu^^ai su ar and had 
a daily c pacitv of ^ 999^ metric tons of cane Cane is grown 
pnncipalh in Oct denial \c"roes P^mpanga Batangas Mindoro 
Iloilo IIoco ^ur Panga m n and Tarlac Albay^ is the best 
cane producing re ion Other fibres produced are ma^^uey sisal 
cotton L pok and pira The Ph iipp n s ra k af er Ih Dutch 
East Indies and he M lay Fed rated States in the production of 
coco nuts The best grades of tobacco come from Ca ay an 
Isabela nd \ue\a \i cay a which fumi h the exports Among 
fruits a e various citrus fruits man oes bananas (many van ties) 
mneas chicos lanzones watermelons and guavas The peanut 
crop IS of increasing inportance Sweet potatoes are raised m ^ 
all parts for local consump ion Bamboos are gathered for build 
mg purposes and bamboo buds and shoots are eaten as a salad 
The areca rut is an important product and wrapped in lime and 
betel leaf const tutes the be e! ch w d tli ou lout IMalaysia 
Timber covers an area about the sme of TsebrasLa Over 99% 
of it b longs to the Government and is administered by the 
bureau of forestry The volume of the timber is about 19 000 
000 000 bdft the output for 19 6 was 1 140664 cubic metres 
A number of sawmiEs are m ope ation in various districts some 
of them using waterpower Tli public forests are developed 
under a licence system Among important forest products are 
mpa alcohol rattan copal dye woods and bark gutta percha and 
rubber paper pulp fibres nuts 
wax honey and soap bark 
The domestic animals include 
bovme cattle carabao horses 
and mules hogs goats and sheep 
The rinderpest campaign has b d 
good results but more cambv.o 
are needed for the farm work 
Miaeral Resources ^Among 
non metalic substances a e v 
nous abrasives (mciudmg coran 
dura) alum^ bitum nous rock 
(asphalt)^ cement clay coal 
gypsum lime mica and talc mineral waters ochre salt sand and 
gravel stone and sulphur Seme agate opal and amethyst have 
be» found and there are rath r extensive but 1 ttje worked guano 
wd phosphate deposits Of the above substances coal is the most 
impoftapt It n found principally on Batan island (Cebu) Cebu 
l^and itself Pohlki Mindanao Mindoro and Ml^sba Very little 
wn& done until after i8go Stnee P S occupation the de 
logits m hi^e been worked both hy private enterprise and 
Ifijfie ©owiiipait (to the deposits now Wong) The 
te. cae Wd li (Mm amopat to at fsmo &m 
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emi 11 thracite sub bitum nous 
pages The fiist ment on 0 gas 
un tilt nunv mineral wa er some 
1 I p oDtr ICS Sulphur is lound m 
dt i 1C 1 inerals me ude chromite 
It d nd znc molvbdemte silver 
nd V a ramte Th le his I een 
orac It V ro prouu tion t c p 
nei Ml ce L b occupation The 
pi I al d po it 1 in the Man 
I n properties in Luzon GoM 
tan be v ashed out of most of the 
r V r Notable depo its ar 
found m the P racaie region 10 
Cam lines 'Norte near Bagaio in 
Bengu t m Masbate Mindanao 
and other re 10ns Benguet dt 
WOM N MAKING CIGARS IN MANILA ^o^ked for cen 

tune The tctal production cl gold in 19 3 was 2 928003 fine 
gran v ilaed i $i 945 989 

Latentic iron deposits in Mindanao are reported to run to 
^oo 000 000 tons Tlii« field is now a Government reservation 
The most not ble iron deposit (i 00000 tons; is that of the 
Angat (Bu^can) which is of hi h grade hematite In 1919 
about o oco tons were mined but in 19 ^ this had fallen to 69 
tons and m 19 •) to 398 tons valued at ^31 — all coming from 

Angat The decline was due to a wharfage du y of two pesos 
(Si) per ton The Angat mines belong to and are worked by 
Fiiipmos almost ail the output is made into plou^^h points which 
are e teemed more highly than imported ones Unexploited 
mangane e occurs m Ilocos Ivorte Pan^^asman Bulacan Tarlac 
and Ma bate Lead and zme occur in many places always asso 
ented and silver is usuahy found with tb m Deposits in Cebu 
and M sbate are b mg exploited There has been no production 
of molybdenite but it occurs in Batan as and one or two other 
localities Platinum occurs m very small quantities in Luzon and 
Mindanao Some native silver is found in Ba uio but usually in 
conjunction with lead and zme Production in 19 3 was 2 132 521 
fine grams \\ clfrimite is reported from Antique Panay 
Mamifacttiring m 1918 was conducted in 8^34 establish 
ments Of these 2 663 were sugar mills (capital about $31 204 
000 output $41 073 000) and 452 were nee mills (capital about 
$x 69S000 output ^ 1 SCO) In 1918 manufactures for ex 
port included alcoholic liquors beer candles tree oil coco nut 
oil coffee copra and coco nuts embroideries fruits and nuts 
gum copal hats maguey ilang oil nd go knotted hemp 
lumber abaca metals oM copper pearl buttons pearls raw rub 
ber rope dye wood shark fins shells sugar trepang or balate 
and tobacco — the total value approximating $135 194 500 
Household mdustnes are actively fostered by the Government 
In 1913 31 different classes of industry had 500 or more establish 
ments chief among which (m the ord r named) were fibre 
textile industries ( 5701 establishments) spmmng (12080) 
hats (9 9/S) spirits (Sois) cotton texti es (8046) copra dry 
i»g(S 434 ) bun mats (5 207) tailoring (4075) abaca stripping 
(34/0) cotton burlap (3212) and fish drying and smoking 
(3 107) 

FisMag and Fisheries —Of about i 600 difierent species of 
fish only about 100 kinds are marketed although the majority of 
them arc edible The most common are groupers mackerels 
snappers sea basses porgies pampanos mullets anchovies bar 
racudas tunas bonitos and eels Fish ponds are of recent develop 
ment the first was estabhshed m i?63 m Malabon near Manila 
Now they enst everywhere about Manila bay and the Gulf of 
Lmgny-n F h exports amo n d to S73 i 0 lb m 19 6 (?ii6 
750) consisting principally of beebe de mer and shark fins Other 
mrme products include coral pearls shells and sponges but 
comparatively few pearls are exported In 15926 exported shcHs 
were valued at over $soo 000 Among the shahs and shell produpte 
are mother of p«fl trocha> tortoise* green snail shdls shpE used 
for windows and pearl buttons , 
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un t,ocic m hnf\i^ i \e h n b i T" ined 

t\tr 1C t 19 6 tie ^ L e ■^0 it j rt ’ 

In I j 6 n ri V t r ni jf m a i \a ^ 4 r \ 

i^adi IF L 1/ 1 111 1” P incl 60 ^ 1 Cl ju 5 

I t ^ ni i E tc 1 Co ont ^ abo g p 0^ r t r C 
IP II I t^r V n ^ do e ot iq r e m r 

Hi ]J > iti 04 5 p olite r 10 f \ or V o re«^ j jo 
d\i ar -^if ^ r j 3b tu 1 n u nir < u % ion ? 

j id f I ! j ^ 1 )n Tbtre ib ret ri i d I e 3 at 

It H L 1 tr L ^ trom \I inila to be ttic 1 4 da to 

ri I i I o 5 d \e\ \o K. na the Pa 1 a or '-Lt 

Taral 5 r 0 London n tht Sue Canal ^ caj Tiit 
R flio Co por on ot PM pints inaui^ura t trans Paci t 
radio im t to b n Franci co ard direct comm am title n with 
lie 1 1\ ontn i countnt nd \%ith Berlm n 19 6 Ridio er\ice 

% it! Fn isli \orth Borneo had bten inaugurated or \pni 9 
19 0 Cable enite i furmshed by the Eas ern Exten ion \a 
Iralia ana China Tc^ graph Co Ltd and tbe Commercial Pacific 
Cah^e Company There are docks at Cebu Iloilo Jolo and 
Zambomga \herc ships can moor but Mamla is the onl> port 
mith adequiti. 1 utilities There are in ail about 00 ports of caB 
for inter 1 land shipping 

Cwitttrai and Social Life -—During the earl} years of the 
tJ b otcupw^tion Grtgono Aglipa> a former Roman Catholic 
ittuhr pncbt to tther with a laman Isabelo de los Reves 
c mbii bed a new cult known as the Aglipa}an Church The 
Jt uit were expelled in I/69 and did not return until iS^g when 
the^ tnltred as a mi sionar> and teaching orgamzanou They 
founded the Manila Ateneo which was the best institution of 
high school rank e tablished during the Spanish regime In the 
19th centur\ the Capuchin and the Benedictines established 
themsthe in Manih Since 189S a Belgian missionary order and 
the Chri tun Brothers ha\e established themselves In 1901 
Methodists Presb}tenans Baptists Lmted Brethren and Con 
greg tmnaiists formed an e\angehcal umon and apportioned the 
mission held as the tnar orders had done several centuries before 
The census ot 1918 shows /71 Roman Catholic 540 Aghpayan 
and 4S6 Protestant churches 

There were no public schools until 1S63 when they were estab 
iished by royal decree In 1866 it was reported that over 230000 
children were attending the pubhc schools Before 1600 a school 
had been established b} private bequest w^hich m 1601 became 
the College of ban Jose and was in charge of the Jesuits The 
Jesuits also estabhshtd the college of San Ignacio and the 
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Native woieh of the fhiuppimes mim to market m an ox oart 

Migfous orders had seminaries and primary schools More pre 
ifhtiom was the college of Santo Tomas founded by the Domm 
fcanJ early m the 17th century it Was declared a royal umversity 
m 1645 ^ exists— Lhe oldest umversity under the American 

In the same century the Domimcam founded the school Of 
San jtm de mm which sM mm Englah fnade the 
tiedutnh Of in rgaj 

Very soM after the tJ S ooeapaion the fit^t Americasi pubhe 
ldioo6 Were o^toed the amt tMdldrl hetitg i^ttOirs Ih 
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I ^ ntt n d tc sthoo i 1 The i n ersi v of %e 
Philopmcb \a fou’^dtd D} \ii ue 0 r act of the PhiLppme 
f 1 la urc ot June 10 19 ^b£e Mw ^4 ) '^n ic O th re t ere 
599 prnate hooL wi h a totd enrolment ot 001 (50 /6 
rr Jes ) \mon the mor preitr t oub non sect nan lUbtitutions 
art the Far Eistern colltcc nr truer it> of Maiiili ind the 
\atiu ai unnersitv (be M4 \il 4 I Ilicrt ^re now over 4000 
school bbranes wi n aimos 9^0 000 bools Private and public 
V chart agencies art supervibtd bv the lublic Wcliare Board In 
19 6 thert were 34 Govirnnei t hospitals wi% 4> 046 patients 
and 94 Gov tinmen di pensati s wWh treited g 4 S61 p ople 

Commerce and Btismess — In 1^9^ imports v ere valued at 
apiroximarnl} ^9600000 and exports at S 000 and in 
19 6 “^iiS 99000 and ^^36^84^00 respectively In 19 / 
the whole foreign trade was valued at $ 500000 In 1927 

the total trade with the Lmted States was valued at 500 000 
(6909*^) The principal items imported m 1926 were cotton 
goods ($82^5000) and iron and steel ($1^5 i oooj The 
principal exports were su ar (b3 29500) abaca (b3 1 42 000) 

coco nut oil ($ 2 ^45 000) and copra (bx8 586 500) In 1913 
the Lnderwood Tanif Act abolished ail duties between the United 
States and the Philippines In 19 6 there were in addition to 
the Philippine National Bank^ seven other domestic banks and 
four foreign banks and trust companies Their resources totalled 
almost $t 2 800 coo 

Finance and ReTenties — ^The national wealth of the Philip** 
pines was estimated at 5 495 48 ooo pesos in 19 3 Money is on 
a gold ba»is the unit being the peso which is stabilized at 50 
cents US The parity of the silver peso with the theoretical 
gold peso (the latter being the umt of value in the Philippine 
Islands consisting of i2j^ grams of gold ^ fine) is maintained 
by the gold standard fund which must not be less than 15% Of 
the monev of the Philippine Islands in circulation and available 
therefor a percentage to be increased until it equals 25% of the 
total circulation The Standard gold fund balance m 1926 was 
about 21 700 000 pesos The subsidiary coinage consists of one 
five ten 20 and 50 centaVo pieces (one centavo being equal to 
U S i cent) On Dec 31 X927 the bonded indebtedness of tie 
insular provincial and municipal governments was 167 985 doo 
pesos and the sinking funds wete approximately 38^543 000 p^os 
In 1926 msul^r taxation amounted to approximately 59 23 odd 
pesos city of Mamia taxation to 4 99^ odo provutcml tteatiOm 
to 10946 000 and municipal ttotion to ti 222^000 pesos Cus 
toms collections in 1926 were approximately it %$ooo& pesos 
mtemal revenue taxes 54544000 income to (19 J) *^343000 
and real estate tax 14 537 000 pesos The budget estimate ifi 
1927 was income 73 153 roo pesos expenditures 7t piE 
Receipts and expenditures of the Insular CJovemment foi* igeS 
amounted to 83 Sor S54 and 633 642 pesos respectively 
Gorttnmmt and Admriittttatidim— -When Spain colonfaed 
the Philippines the natives Were iiVing uadet lo0« but fairly welt 
crystallized forms of govettoart the primary unit of which wa^ 
cdled %nmngky ^ Society was composed of three classy mt 
serfs freemen and nobles and distmct futo governed each class 
The Spaniards with gmat actoefi Ar|tiil«ed th^r govammedi 
partly oh the native situettire wt® h as iiuprette 

pohtledl chief an hr bottft ftoyihd&l df 

aiafaiot lowtertents and rnamltei^I 

dion conquest tabutes w#e levied m the natives^ #lm ^ 
to Iht mi 
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wTu In b cin ere vert ra btr r c^i il t 
1 i 1,0 t r e Tne Fhi pp \l t t m t 

11 h Cort b cr 3 rli t ^ n ic loi ^ ^ ai d v- 
Ifet bp ni 1 toiu 1 c r ce td n b id \ i i 
ttubb an^ otrit urdtr L a ^ In 
Ju ^ Prt V* F ppo r td tl: e Senu’^ ai L 

s Oil eh f e 3 e or r 
z on ot n u Cip 1 1 n lor i 
1 jCsj Ft Id p \IcL n]e\ p 
fonti iir Philipnint Co'^i 

mi ion i\l3 ch ubmitltd ml 
propo ed lii’i to the mill arv 
iro\Lrnor \moncr the tirs ^ 

propo d by it and pa ed \ Fliin 
the tirbt fev. month the htth 
protidedfor a cnil ervice which 
was considerabh in advance ot 
th it m the i mted Sta es at 
that ^ime Militar} government 
cea ed on July 4 1901 (except 
m certain specified regions where 
It wajs maintained until Jul> 4 
190 ) at which time Judge Taft 
oecame the first and only civil 
governor of the Philippines 
after his term the title was Tinguian womam seeding cotton 
changed to governor general brushing the thread 
The government was made directly dependent on the secretarv 
of "War who organized the Bureau of Insular \fiairs as his 
immediate agent This bureau is still in existence and all Phihp 
pine matters that need attention in the United States pass throu h 
it In xgoi the membership of the Philippine Commission 
increased to seven by the appointment of three additional mem 
bers all Fihpmos Shortly afterward four departments of gov 
ernment were created viz interior commerce and police finance 
and justice and public instruction each with a member of 
the Phiiippme Commission as its ecretary In 1901 and 190 
the organization of provincial and municipal governments con 
tinned and by Kov 10 190 37 provinces had been organized 

On July I 190 Congress enacted a provisional enabling or 
organic act under which the islands were governed until Aug 9 
1916 when the Jones Bill was passed The organic act of 190 
provided for a general election and the creation of a popular 
legislative chamber the Philippine assembly which was to be 
come the lower house of a Philippine legislature the Philippine 
Commission to be the upper house A^n election of members of 
the Philippine assembly was held on July 30 1907 \11 exclusive 
legislative power was taken from the Philippme Commission and 
lodged IE the legislature except for territory inhabited by Moros 
or other Philippine non Christians Two resident commissioners 
were appointed to the Congress of the Umted States with power 
to speak on legislation affecting the Philippines but with no vote 
In 1908 the Philippine Commission was increased by one more 
Fihpmo member In Oct 1913 President Wilson appointed a 
new commission composed of five Fihpmos and four Amencans 
On Aug 29 1916 the Jones Bill created a legislature with a 
Senate of 24 members and a House of Representatives of gx 
members (now 92) all elected by popular suffrage except two 
senators *and nine representatives appointed by the governor 
general to represent the non Chnstian provinces of Nueva 
Vizcaya Mountain Province Agusan Bukidnon Cotobato Davao 
Lanao Sulu and Zamboanga By virtue of the Jones Bill there 
are now six executive departments each under a secretary who 
IS assisted by an under secretary All these officials except the 
secretary of pubhc instruction are Philippine citizens With the 
exception of the governor general vice governor (who is also 
secretary of public instruction) auditor deputy auditor the 
directors of the Philippine constabulary and of the bureaux of 
edugatipn agriculture forestry science public works and the 
coast gnd geodetic survey all the departmental secretaries and 
of bureaux arg (19 9) Fihpmos 
With the eopsent of Cwmur general Harrison^ $ Council of 



t t i e >rt ident of the Senate the speaker of 

Hf u t * deparui ental secretaries was formed to 
p t 03 u \ idtiun ard policies of the Government 
t c ^ rl rr 0 s term this organization was accepted 
^ j ^ o h Government but under Harrisons 

su CL c s \\ oou It ceased to function through the 
rc 1 1 jt F ^0 member It was re established by 
G{ c ro Ct i ^ an m 19 S and enlarged to include the 
i a 0 r e d r ot the Senate and ot the House thus 

n ik I 1 evt i urt rtpre ent ive than the former Council 
In mu c in co b ot a supreme court composed of a chief 
JUS ic < 1 I il pmo I nd eight as ociate justices (three Fiiipmos) 

1 ^ppai tcc bv he president of the Umted States with the con 
tm ol the L s nite a court of first instance for each of the 
! 6 male i di Fit s the municipal court of hlamla and justice 
' 0 pea e cour tor each municipality 

Ihcre are 4b provinces and sub provinces (excluding Manila 
} which has the r^nk ot a province) of which 39 are regularly con 
j tiiuttd lid governed b\ an elective governor who is the execu 
I tive ^nd d prov n la! board composed of two elective members 
j and the provinc al treasurer which is the lemslative branch of the 
province In the sptciallv or amzed provinces the governors and 
I lieu enant governors arc appointive officials The municipal gov 
trnmen consists of a president vice president and a municipal 
eouncil In igib there were 8 0 mumcipalities 88 townships 13 
municipal districts and 16 30 / barrios 

History — The Philippine archipelago first became known to 
Europeans on March 16 i throu h Ferdinand Magellan 
(q ) But there are authentic Chinese accounts of trading 
voviges as eari> as the loth and Xoth centuries and the contact 
prob ibl> w ent back much furthei A Hindu influence undoubtedly 
came b} wa> of the Malay peninsula Java and other islands 
nearby and probabi} reached back to the early centuries of the 
Chnstian era The Hindus influenced the life of the people inti 
rnateb Man} Sanskrit words in the languages and dialects of the 
people of the 1 hiiippines and the forms of the letters used at the 
time ot their discovery by the Snanish indicate this 
The second third and fourth Spanish expeditions were those of 
Garcia Jofre de Loiisa of Alvaro de Saavedra and of Ruy Lopez 
dt \ilIa!obob The next expedition that of Miguel Lopez de 
Legazpi (1^64-/ 2) was despatched like its predecessor from 
New Spam but it was far more carefully planned Leaving 
Puerto de Navidad m New Spam on Nov 20 1564 Legazpi 
reached Cebu in April 1565 where the first permanent settle 
ment was made early m May But Legazpi with inadequate 
forces and resources meeting prolonged hostility from the Portu 
guese who swarmed through the region at last (1569) moved his 
mam forces to the island of Panay hopmg thereby to have better 
protection In 15 /i Legazpi made Mamla the administrative 
centre Thereafter the conquest of Luzon proceeded rapidly at 
first principally under Juan de Salcedo the precocious young 
grandson of Legazpi All of the archipelago except the Moro 
islands of Mindanao the Sulu archipelago and Palawan were m 
fairly peaceful possession of the Spaniards before 1600 In June 
157 the city of Manila was formally established In 1574 Mamla 
was attacked by the Chinese Limahong but he was forced to 
retire from the island and from the entire group Several of the 
provisional governors were churchmen who played into the hands 
of the ecclesiastics or catered to their own order 
The Spaniards were accepted easily even hospitably m many 
cases and those commg into closest contact with them began 
almost immediately to take on the veneer of a superior culture 
The conquest was especially easy along the coast and m the low 
interiors where the Spaniards first went The principal opposition 
at Manila m iS/o came from Mohammedans But that faith 
was not yet strongly entrenched m Luzon It was quite different 
m Mindanao and at various other points in the south The 
Spaniards were instinctive enemies of these people for they had 
had a seven century fight in Spam against Mohammedanism To 
them the word Moro meant Mohammedan or Moor Accord 
mgty they dfibbed the Malayan Mohammedans Moros and by 
this name they are st^l known In 1574 the l|oros of ihe Rio 
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G ai dc dc Miiida ao oitred ubm ior Ip S- I nci co| 3 e 
‘"andt I ji c'lnciut ea a fai 1 > lccc 1 1 t\ ea nr t 
hi loros lid ht ‘Spaniards unibk to ^ in a ir£5 
adian ini pirate 1 ra d \tre no ani'^ uu 

Tit ilii 0 ra\ 3; d tre co s iar and \ de t\ti h e te n<^ 
il jpila I Cit Tie \loro junea 0 ten 1 h tne Da ip to 
lat er btLan 0 in lost orienUi waters In on Balai e^ir ir^u 
I land Governor \arcnoCla\eria 
\ Z tLa mon be mo t deci i\e 
\ittfr €\ir amed o\ r the 
Mjrc In 5 0 Go\tmor \n 
tome de I rk tordo } Emiia 
dt ro\td the ^rongholds on 
Torkii 1 and the ne\t >iar 
stormed md captared the town 
of Jolo rhib ended the real 

power ot the Moros works at malabom 

Dnrm" the interim between Magellan s di co\er\ and the set 
tl ment of Manila the Portuguese acti\eh conte ted Spanish 
ne,ht to the archipelago Their hostility ceased only with the 
umon of Spam and Portugal (1580-1640) In 15 / Si Francis 
Drake tarted on the \o>'age which brought him to the Philippines 
at Mindanao Again m 15b/ Thomas Catendi h ailed to the 
Moluccas and thence back to California to intercept the rich 
galleon Santa Ana He then went to the Philippines where he 
tried m \iin to capture the hip >ard at Iloilo 

The Dutch came nett Their primary object was trade rather 
thin colonies In 1596-9 Admiral Houtman opened trade with 
Holland and during the years 159S-1600 the expedition under 
\eck and Wat'vck traded in the Moluccas In 1600 Oh\er \an 
\oordt reached ihihppme waters where he committed various 
depredations Dutch \essels now traded for spices and other 
oriental wares in the Moluccas harried the coasts and waters of 
the Philippines and attacked Portuguese Spanish Japanese and 
Chinese shipping In 1610 Governor Juan de Silva defeated and 
killed the Dutch admiral Francis de Wittert at Playa Hondo 
near Manila nd captured part of his fleet In 1640 the Dutch 
captured Malacca and in 166 they permanently occupied the 
Moluccas Their attacks m the Philippines gradually ceased 

With Legazpi had come five Augustmians m 1577 came the 
Franciscans m 1580 the Jesuits m 1587 the Dominicans and 
1605 the Augustmian Recollects It was the intention of Spam 
to replace the friars by secular parish priests whenever any mis 
Sion assumed the character of a pansh But the fnars desirous 
of retaimng their holdings and power fought seculanzation and 
it was ne\er earned out m its entirety The fnars became the 
storm centre of the gradually increasing Filipino demand for 
change the insurrection of 1896 was directed pnncipaliy against 
them and during the hter insurrection against the United States 
they suffered many indignities 

In 1762 a British expedition reached Mamla on Sept 22 found 
the Spanish but il! prejmred and on Oct 5 captured the city By 
the Treaty of Pans in 1763 Manila was restored to Spain 

The last Mamla galleon left the Phiiippmes m iSii and re 
turned in 18x5 Thereupon the trade was taken over by pnvate 
persons exports to the value of 750 000 pesos were allowed and 
three other ports besides Acapulco were opened to it namely San 
Bias Guayaquil and Callao In 1766 however the crown had 
allowed direct trade between Spam and Manila by one national 
vessel annually In 1785 the Royal Company of the Philippines 
began to trade between Manila and Cadiz the company ceased to 
exist m 1S30 

In XS09 an English commercial house was permitted to estab 
lish Itself in Manila and in 1814 a like pnviiege was extended to 
all foreigners but as a rule Spaniards were still jealous of for 
eigners and reactionary decrees m 1S28 and 1840 forbade them 
to sell goods at retail or to do any business in the provmces 
The vacillating Spanish policy is seen again m the opening of 
seven ports to foreip trade m 1830 and their dosing the next 
year In 1837 Manik was reopened to foreign trade Dodo and 
Cebu in 1855 and 1863 In 3^842 there were 39 Spanish dnipng 
and cojEimeraay concerns m Maak and about a dozen foragn 


hju i \ oL C o\ trnmtnt niamtained consul among them 
Oic h an a ’ he i 1 td a es 
Dur n^ ht hr 1 1 o he q h ctn ur\ there \tVQ only 000 

0 1 ids n re a chin 1 ^0 Sp ni'=^h poktn h\ 
or e ot it n t \ e dp \ in Mimla and a few other im 

nor ^ t€ ire Le 1 1 rs n d m«.ct ten p Futnelv li tli efior^ 
u rtukt^lL ^ 0 \ ec t oi C liun Tlitrt \ as no homo^^tne t\ 

org h e e i p Hu peode letj JargeK becau c of the 
u tre t Ian a"c Pi 1 bit il t 01 Iht e condition m ular 
rtortsen ation in tic Spin h Cor ts arried little meaning or a 
mi aken me ti he nia os the pupiiiiticm After the bmidin 

1 he "^uez cara^ in lo o amb 101 s Filipmo \ouths went to 
1 ai anc r ^cr count nc ^or tud-v The nrst daii> new pap r 

^ 2 La Esp ran a < S4 ) La ^ahe^artdad wa lounded in 18SS 
n Barte ona b Griciano Lopez Jarna m the intere t of Fils 
p no propaganda i d throughout 1 s course urged ri forms both in 
religion ard govtrnmtnt Ore of its foremo t contribu ors was 
he precocious Cbmc e me b/o Jose Rizal "v Mercado The Fill 
pinos had had ample grounds for cumfshint e pecial!> since 18/ 
That ear ome 00 native soldiers at the Cavite arsenal re 
volted kiled tbcir officers and shouted for mdependence Flans 
for a similar demonstration in Alami^ failed The msurrection 
was quicklv suppressed and ltd to wholesale arrests life impns 
onment and the execution among others of three Filipmo seen 
lar pnests whose connection with the uprising has never been 
sabsfactoril} explained 

Aleanwhile the graduallv expanding idea of Filipmo nationality 
be^^an to manifest itself The campaign of Risai Marceio de! 
Pilar Lopez Jaena and Apolmario Mabini leaders in the Young 
Filipmo Party was a protest against both the domination of the 
fnars and economic ard admim rative caciqm m These aspira 
tions met a sjnnpathetic reception from several go\ernors But 
other Spaniards especially the fnars were diametrically opposed 
and much of the old easy and cordial intercourse between the two 
peoples was changed Rizal threw himself into the propaganda 
with eagerness In 1S91 he founded at Hong kong an organization 
called the Liga Fiiipina and in 189 formed a branch at Manila 
He was arrested in 1S96 at Barcelona returned to the Philippines 
given a farcical tnal and executed on Dec 30 1896 At about 
the time of Rizal s establishment of the Liga Filipma there was 
also founded an organization called Supreme Worshipful Associa 
tion of the Sons of the People which is generaEy called the 
Katipman The organization was altogether Tagalog and is said 
to have numbered anywhere from xoo 000 to 400 000 members 
On Aug 6 1896 the actual msurrection broke out The cry of 
Bahntawak is the name given to the first hostilities by the Fill 
pmos The centre of the revolt was at Cavite where Emilio 
Agumaldo first came into prominence Spam sent over reinforce 
merits until there was an army of 28 000 besides a few loyal regi 
merits of native soldiers A stiff campaign of 52 days brought the 
defeat of the insurgents but upon the execution of Riza! the 

msurrection broke out again and 
spread to the provmces of 
Fangasinan Zambales and Ilocos 
Fernando Primo de Rivera 
opened negotiations with Agui 
naido and concluded with the in 
surgents the pact of Biac na 
Bato Accordingly Agumaldo 
left for Hongkong orf Dec 27 
1 89 / With the blowing up of the 
* Maine on Feb X5 1898 actual 

A PHiwePinE POTTER AT woix MhUts btoke out between 

Spam and the Umted States (See Spanish American War ) 
The Filipinos who had declared their independence of Spam on 
June X2 1898 proclaimed a provisional republic with Agumaldo 
as president and on Sept 9 189S made their capital at Sfalolos 
with Apohnano Mabim the mouthpiece of the revolution as 
Agumaldo s chief adviser On Sept 15 a revolutionary assembly 
met and on the zqth ratified Flhpno indepoideiice In Novem 
bar and December revolutlmiary tnbunals were organized m the 
Bisayas 
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Rii cr p \a! i *1 r r F i o t t 

tr til t ^ c J f 1 o 

CtK 1 i 10 1 li il i r t I 1 t \ t ir i 

If pub i ii ^ ( ttn injr M n \j 

nd ^ \ 10 1 « I3t \ t)rci \ l i \ o 

had ^ ttn Dr ^ i i tit p o\i uu o tr i \ t t e 

ur SI ti t 0 i i m h Fth | bt i t\ to il It ttei 

the \Tencars iici Iiiipi os surrcu J i lUi \ a p e i| d 
Alon ounJ leiiiipmo who hai to h hn th e en letk 
ks \ defuted at i! po it Whi e the b n ir \\ h n pro rt 
\ iiinaldo issued a prot! lation o w u in ut L ni td ts 
On Feb b tht i oi btn te ratiiitd tht trea > nd rt ntorc< n e i s 
immedi iel> sent to the Philippmt \iitonio Luna the btst 
traintd niiiitar\ m n amonct the Filipinos \\ gi\tn chrre ot 
military oper tions but seems to ba\e bten e:rtat!> hatrpered b 
the jea!ous\ and dis^ru t or \m italdo \ hitii he fuilv rttum d 
Luna was murdered and oi March 31 1899 Malolo was caj 
turtd h} tht Ameiitan forces Tht rdipnio Co errmtu tied 
northuard In Nov 1099 iht Filipnos rt 01 ted to gutnilla war 
tare ttiili ail it detastatm^^ barbirc features The capture of 
Aguinaldo by Gen Fredenck Fun ton m March 1901 virtuail> 
ended the real insurrection although the last surrender w is that 
of Gen Miguel Maivar in Samar on ^pril 16 1902 The major 
operations of the insurrection vvere conducted m Luzon and 
throughout the irm> assi ted material!} by the Makabebe 
scouts who remained io^al to the Americans 
Negotiations looking toward the purchase of friar land» (some 
400 000 at ) uere carried on personally with the pope by Mr 
Taft The contract for the purchase for approximately $/ 50 000 
was signed on Dec 2 1903 Since then a considerable portion 
of the estates — much of them fine agricultural land — ^have been 
sold to Fihpinos The papacy also assigned an American arch 
bishop and American bisbops to the sees m the archipelago and 
accepted the doctrine of tht separation of state and church In 
190S Mr Taft as secretary of War and a party of senators and 
representatives visited the islands On Oct 16 190 y the iegisla 
ture was comened by Mr Taft It voted to continue the 
use of Spanish jointly with English as an official language until 
1913 when Fngiish was to become the sole official language On 
Aug 6 1909 Congress by the Payne Bill granted a fuller meas 
ure of free trade between the U S and the Philippines The 
Underwood Tarffi Act of 1913 brought in complete free trade 
between the U S and the Philippines 
During the term of W Cameron Forbes as governor general 
(Now II igo9-Oct 6 1913) emphasis was laid upon the con 
Sf ruction and mamtenance of roads and bridges the extension of 
education and the construction of concrete schoolhouses agri 
culture the Eradication of rinderpest the development of Ba 
gum as a summer capital and on health The proportion of Fill 
pihos m the eWii service m 1903 was 49% of the whole /i% m 
191a almost ?9% m 1914 over 94% m 1919 and almost gS% 
in 19^6 Under the first five American governors there were con 
ilcts between the two houses of the legislature and for two years 
the Philippine assembly failed to vote an appropriation for carry 
mi to the functions of government 
on his arrival m 1913 Governor General Harrison delivered a 
message from the president promising that every step we take 
Will be taken with a view to the ultimate independence of the 
Mauds and as a preparation for that independence On April 7 
1900 Fremdtnt McKinley had said m hxs instructions to the Taft 
Commission the Commission should beat in 

ffltod that the government which they are establishing is designed 
ti#t fbt owr satisfaction or for the exprOsaon of our theoretical 
vfew% tout for tM happiness peace^ and prosperity of the people 
of tli P|alippaic Mauds Assuming that the time had cotiO 
glv^ grwte antiwtoiy to the Filiianos Presitfent Wilson by 
new appomteentl give them a majority on thi Philippine Com 
mwwni On Dto iii thare wera 4lo Ateeticims i0|i# 
ill thi leifHtoi 

tte f disptitod by Prtedent Harding 
reported tMt the of tomEdmte ipieptodtoto wmM be 


^ 1 n a ^ M ^ the imted States be not left m a 

I 01 rt u 1 n \ i boat iithonty—thi latter referring 
p i\ inn ? t ire policy ot H rrison Gen Wood be 

a C i er j Uir r 1 1 Uit s 19 I and until his death (Aug 

j 1 jr ten re IK Counc I of State ceased to 
\ fin 1 1 5 cep tmen li secretaries with one ex 

u M 1 rc 1 Aoo ^ £;u erntd hrou h th under secretaries 
I 9 t I C 0 r e en Col C 4 Thomp on to investi 

^ t j I Ms tjort (Dec 4 ^9 bj Thompson recom 

nerd d n^il 0 ib ol te independence be postponed 

Dur g ^ r i G sverroi General Henry L Stimson 
ms i c } 1 t pun 1 K t\pe of ovemment and re amed 
tffi tunndi t oi limmoUidtr In August 19 8 he appointed 
i cal 11 e from ^ krs of Ih party m control this being a return 
1 to I nii'v Loitrn t Ht ilso ree t blished the Council of State 
\ppropr oil fir ini! dvi ers (recommended by Thompson) 

I i\i e beturea and 0 htr iid to cooperation between the execu 
I tne and tht ie ishturt He also secured a moie liberal corpora 
t on law oppo td ^ht I tutid States demand for further duties on 
Phil point pro Utt and advised a revision of the land laws and 
tht tstibhshmen^ of a budget After his recall m March 19 9 
President Hoov er appointed (May 19 9) Dwight F Davis who 
^as replaced bv Theodore Roosevelt Jr who assumed office on 
Jan 9 1% and Roosueit by Frank Murphy (June 1933)— 
the list governor general Professor J Ralston Hayden became 
vice (governor m serving as acting governor general 
The mdependenct campaign carried on by Filipino leaders 
earned new allies m the Lnited States especially during the finan 
cni depres ion when the old moral obligation to withdraw was 
changed to one having an economic basis owing largely to demands 
by labour and producers of sugar tobacco and other products As 
a result one of the many bills introduced into Congress finally 
passed both houses was vetoed by the President and in January 
i93o was repassed over the veto This failed to become law 
however as it was not ratified by the Philippine legislature 
On March 4 1934 the Tydings McDuffie Act— drawn more 
m accordance With Filipmo desires — ^was approved as public law 
No 127 1 his was ratified by the Philippine Leg slature on May 
I 19^4 and on Feb 8 193 s the same body adopted the Philip 
pme Constitution prov ided for m the act — *this being approved by 
President Roosevelt on March 23 and ratified by a Philippine 
plebiscite on May 14 Under the terms of the act an election was 
held and Manuel Quezon was elected President Of the new Philip 
pme Commonwealth assuming office November 15 1935 On 
that day Governor General Murphy became the first high com 
missioner of the U S A to the new commonwealth 
The Act provides that m 1945 the United States shall with 
draw entirely from the islands and the commonwealth shall be 
come the Republic of the Philippines Among the duties of the 
United States with respect to the islands is their neutrali:^atiO!i if 
thus Can be effected The new constitution under which the Phihp 
pmes are now being governed provides for a single house and 
single terms for president and vice president of six years with nO 
reelection A bill of nghts ordered by the independence act is 
embodied in this instrument Suffrage is limited to males but 
that of females is provided for under certain conditions 
In common with all other Countries^ the Philippines have suf 
fared from the depression^ but were m ms (toless the changed 
political status should interfere) oii the rOad to recovery Im 
ports and exports in 1933 were respectively approximately $75 
000 000 and $9S 000 ooo Export prices have declined noticeably^ 
but appear now to foe on the upgrade Meanwhile the public %m 
provement program has continued and special attention has been 
liven to education Agricultural conditions can still be very 
greatly topioved but Umim are slow to adopt modem methods 
Efforts to mduce people to tate out homesteads have not been 
altcfither successful In faduitry pld mining shows almoet the 
toly pro^enty mpecmlly in the ptopiftms of the Benguet Mffi 
Ini Co Emigratito lo the United State is now htoted to 
atottin to FiIiiKnos now have the ititto of ilitoS ^ 

During ttee last few year^ to islands have suffered cohsider^ 
ably from ^tru^tori tyitoato Health to % oilir 
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a air t bt un ird its tear lest tb s end n poii le^I ir er 
\Li m Itin ptrhdp e hitf Fta s are exprt ed ho a 
0 lilt c it rt 0 u t that can be rtno td in an} plan of neutnhza 
fii Gtnir I Dou|.i s Mac ^rtnur lorraerl} chief of stab m the 
Liiitcci biitcs ha been engaged b\ the commonwealth to Iran 
tht nt \ 1 1 ihpni t irm> and 1 ilread} in Mand 

BiPiiooruji. — For titles and critical notes ee \ P C Gnttn 
t L \ cf B oi$ Oil the Phthppme Islands m ike Library of Congress 
(W i In gen 10,) \tith reierenceh to periodical J A LeRo> 
Ihi Ihiiip^ne Some Comment and Bibliosrraphicai 

^ltc m Blair and Robert on The Piikppme Islands 1493-1898 
\ ol J pp II - o -* the best comment on thi period J \ Robert 
on bib i€ rapkv of the Phzkppme Islands (Cleveland iqoS) For 
tail tic general de cription and administration consult ofBoal 
f ubiicat on c pecull} Ripoits of the Philippine Commission (Wash 
in ton I co-ici-^) Reports of the Governor General of the PkiUp 
me Isanis (^a bmgton 1917-36) See also Official Ga ette of the 
Fkilippme 1 lands (e peci Ih Kos 56 and 67 Ma} 10 and June 4 
19 ) P Monroe ed 4 Survey of the Fduc System of the Phlip 
pine I lands (Manila 19 ) and W D Smith Geology and Mineral 
Ri oiifccs of the Philippine Islands (Manila 19 4) For historv 
di cnption etc ton ult J Bacobo Gem ml Wood and the Law 
(Aiamia \) hi tone by B P Barro^y^s and C Benitez E H 
Blair and J A Robertson The Phihpp ne Islands 1 493-2898 (Cleve 
hnd ifo?-o9) L H Fernandez The Phil Repnbhc (19 6) ’VV C 
Jorbes 7 le Phil islands (19 9) L P Hammond A Survey of 
Econ Conditions m the P I (Boston 1928) D S Hibbard Making 
a ^atun Th Chan mg Phtl ih\ 19 6) F C Laubach The 
People of the PM (\ Y 1925) J P Laurel Local Govt rn the 
Phtl (Manila 10 6) G P Luthunger The Gold Exchange Standard 
m tie Phil (F inccton 1934) J S Reyes Legislative Hist of 
imencas Eronomc Pokey toward the PM (5 n Y 1923) J A 
Robertson articles in Amer Hist Rev (1Q17) Amer Pol Set Rev 
(1910) Catk Mist Ri wa (iqi8) and The World Today (i93S) 
For the independence propaganda and history see books and articles 
by \ G Bmmik E Hal! M W Kalaw M Storey and M F 
T irhauco For present outlook ee G R Rirk Whither the Phil ? 
in Current Mtsiory Nov 19315 (JAR) 

PHUblPPOPOLIS (Bulg Plovdiv) the second town of Bui 
gana capital of the department of the same name and seat of an 
archbishopnc is situated on the right bank of the Mantsa 96 m 
E S E of Sofia and on the mam Belgrade Constantinople radway 
Pop (1934) 100485 the majonty being Bulgars the remainder 
chiefiy Turks Armenians Jews and gypsies The former Greek 
colony IS now almost extinct The city lies on and between seven 
granite rocks which rise abruptly opt of the fiat and very fertile 
plain of the Maritsa the southern Balkans are distant about 25 
m the northern Rhodo|«s about twelve The old Turkish 
Konak another park and the gymnasium are near the Mantsa 
The Gate of Hissara^ in the old wails is noteworthy The new 
town spreads south and south west of the old 
Phihppopohs IS a wealthy commercial city centre of the 
trade in tobacco wheat silk and attar of roses of south Bulgana 
There is also a growing industry in flour mills tobacco factories, 
beer soap leather ink furniture and sugar 
History i — ^Euraolpia a Thracian town was captured by Philip 
of Macedon and made one of bis frontier posts hence its namo 
of Phihppopohs Under the Romans Phihppopohs or Titmon 
timn was the capital of Tbracm It is said that too ooo persons 
were slam when it was captured by the Goths In 762 it was in 
rums when the Emperor Constantine Coprpnymus settled ktge 
colonies of Amenlaa Ipauhcians m and around it as frarilrei: 
gtmrds It rccove »4 its prosperity under the later Romap Em 
pre and e 5 ®aitedjh€ admiratipn of the crusaders Fredtridk 
tmrossalnade it Ills headl|naner4 (11B9) m rabg il iw granted 
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PHILIPPUS, MARCUS JULIUS, Rom n emperor ao 
44 10 4-9 ot tn r litd Philrp %e A ib was a rame of Bostrt 
m \raDm Tnciom 1 Hu mg er ertd the Rom n irm'V he ro c 
to be piieto i n praeiect m the Persi n campai n ol Gordiar III 
an 1 in ^ ng the soldier 0 the > oung emptror w is raised 
h\ them to the purple (441 Ot hi reign ii le is kno n except 
thn le celebrated the stcuGr girres with great ponp in 48 
\hen Ron t was supposed to ha\e reached he thou andth year 
of litr eat nee A rebellion broke out among the kgions of 
Moesia and Deems who was sent to qudi it wa toreed by the 
troop 10 put himselt at their head and n arth upon Ita!> Philip 
was defeated nd slam in a battie near Aerona According to 
Cbn iin wn ei he was a coneert to Chnstiamty 
See Aurelius \ictor Catsaic 8 Eutropius ix j Zonaras xi 19 

PHILIPS, AMBROSE (r 16 ^ngli^h poet was 

born in Shropshire ol a Leicestershire family He w is educated 
Shrewsbury school nd bt Johns toiie e Cambridge of which 
he became a fellow m 1699 His Pastorcis opened vo! vi 
of Tonsons Miscellamcs (i 09) which also contained the 
pastorals of Pope Philips wis a stanch Mhig and a friend of 
Steele and Addison In *No j 3 ao and ^ (171^) of the 
Guardian he was injudicioudy praised as the only worthy sue 
ctssor of Spenser The quarrel between Pope and Philips which 
ensued is described by Samuel Johnson as a perpetual rcciproca 
tion of malevolence Philips had been made justice of the peace 
for \\ cstmmstcr and m x / 1 7 a commissioner for the lottery and 
when Boulter was made archb shop of Armagh Philips ac 
compamed him as secretary He sat m the Irish parliament for 
Co Armagh was secretary to the lord chancellor n 17 6 and m 
If 33 became a jud«'e He died in London on June iS 1749 
His contemporarv reputation rested on his pastorals and 
epistles particular!} the description of winter addressed by him 
from Copenhagen (1/09) to the earl of Dorset In T H Wards 
Enghsh Poets however he is represented by two of the simple 
and charming pieces addressed to the infant children ol Lord 
Carteret and Daniel Fuiteney These were scoffed at by Swift 
as httle flams on Miss Carteret and earned for Philips from 
Henry Carey the nickname of Namby Pamby 
Philips s works are an abridgment of Bishop Hackets Ltfe ol John 
Williams (1700) The Thousand and One Days Persian Tides 
(17 ) from the French of F Petis de la Croix three plays The 
Dtstresi Mother (1712) an adaptation oi Raanes Andromaqm 
The Bnton (1722) Eumfmy duke of Glomester (1723) Many of 
his poems which included some translations from Sappho Aaacraon 
and Pmdar were published separately and a collected editioii app^red 

m 1743 

PHILIPS, JOHN (1676-1708/09) English poet and man of 
letters son of Dr Stephen Philips archdeacon of Sliropshire 
was born at Hampton Oxfordshire on Dec 30 1676 He was 
educated at Winchester and Chnst Church Oxford His poam 
The Sphndkd Skdlmg was called by Addison in The Tathr the 
finest burlesque poem m the Bnli4i language ^ Harley and St 
John ccmimissioned him to wnte a Tory counterblast (Mknketm) 
to Joseph Addisons Cmpmgn Cydor (1708) one of the earliest 
of the great didactic poems of the iSth century is modelkd on the 
G$org$cs of Virgil Cermdm^ uu Mdatmn of Mdtm (1706) 
although prmted without his may safely 1» asenbed to him 
In all his poems except he mserled a eulogy of tobacco 

RWUps died at 15 1708/09 
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PHILIPS, Ik4THARINE t ^ Ld h ot 
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ui jirr 0^1 Ja i il i In i e "^airt Jirt Fh n a 
\\e^ h ro\M.i Hti hop t a h Prior C ’ ai dc a t the 
tr rt o a oat } ct i itnu hip ht i t’^btr o \\mcl \\tre 
Ino^ii tJ c t ioLer t> ian a ic n "^t Mr Ih p ^ n 
Onn Per hdhband \n tror 5 r Char Co erti Polur 

chu lit I 1 th e Oripd iitr ad'^irei Jitd her 
p>o eJ i the IDO tit ot teiiait irieno hip jertr > Ta^ior d d 
Cl td o htr 111 Dibcou t on the \i^urc O i c s Mca urcs 
0^ Frienclbhip and Cu\\ie\ H rr\ \ an ban Robioir ion and 
the carl ot Cork and Orrtrt all ek^iated her la enl bbt died 
of smallpo on June 1664 The 1 er«.r} atmosphere ot htr 
circle IS presert ed m th ttctlleni Lett n of Of ? Uu to Fob rcl i 
pablibhed bv Btrrard Lmtot m i and i 09 

See L \\ Go se Sevenieent i C ntnry S ua es (1SS3) Poems 
By th Incomp irable Mrs K P appeared su lepiitiou I\ m 1664 and 
an authentic dition m 166 Sde cd Po m edited u th an a^pie 
elation b> Miss L I Gumc\ appealed m 1^04 The b st mod rn edi 
tion 1 m Samtsburj s Minor Poets of the Caroline Penod (vol i X900) 

PHILIP THE BOLD (io4 -1404) duk of Bur undt 
fourth son of John II ot France and Bonne ot Lu emburg ^as 
born on Jan 134 He earned his surname by his bratery on 
the held of Poitiers He accompanied king John into captivity in 
England In 1360 he received the title of duke of Touraine and in 
June 1^63 tvas entrusted with the goternment of Burgundy which 
John had united to the crown at the death ot the last duke of the 
Capetian lamil> Philip of Rouvre m 1^61 In September 136^ 
John made Philip duke of Burgundy and first peer of France 
The donation w s ratified at the accession of Charles V of France 
he took possession of the duch> at the end of 1364 Charles 
appointed him (m 1366) his heutenant m Champagne and mai 
ried him in 16^9 to Margaret daughter and heiress of Louis ot 
Male count of Flanders and widow of Philip of Rouvre 

Philip proved a faithful ally to Charles He took part in the 
almost bloodless campaign ao'ainst the duke of Lancaster who had 
landed at Calais m 1377 he took several towns m French Flan 
ders from the English and in 13 / 9 rehe\ ed Troyes which had been 
besieged by the English On Charles s death Phihp found him 
self with his brothers the dukes of Anjou and Berry in charge 
of the government of France m the name of Charles \I who 
was a minor and m the absen e of the duke of \njou who left 
France in 138 to conquer the kingdom of Naples Philip occu 
pied the most powerful position in the realm He persuaded the 
\oung king to intervene in Flanders where the citizens of Ghent 
whose rebelhous spirit had necessitated Phihp s mtervention in 
1379 had again revolted under Phihp van Artevelde and had ex 
pelled Louis of Male On Nov 7 13S2 the Franco Burgundian 
chivalry crushed the rebels at Rosebecke and on his return the 
duke of Burgundy took part m repressing the popular movements 
which had broken out in Pans and other French towns In 1383 
an insurrection in Flanders supported by England gave rise to 
another French expedition but m January 1384 the death of 
Louis of Male made Philip master of the countships of Flanders 
Artois Rethel and Nevers and m the following year the citizens 
of Ghent decided to submit At this penod Philip sought to in 
gratiate himself with the emperor by giving two of his daughters 
m marnage to two pnnees of the house of Havana he also took 
an important part in bringing about the marriage of a princess of 
the same family Isabel to King Charles VI 

Hostilities however were renewed between France and Eng 
land A formidable expedition was prepared under the direction of 
the duke of Burgundy and a fleet of 1 400 sail assembled at Sluys 
but the enterprise failed owing to the dilatonness of the duke 
of Berry The fatiguing and inglorious expedition m the Nether 
lands weakened Philips credit with his nephew who on his 
return declared himself of age and confided the government to the 
ancient councillors of ks father the Marmousets The king s 
madness (1392) restored ks uncles to power and particularly 
Pkhp who after assuring peace by treating with the duke of 
Bnttany and by concluding a truce of twenty eight years with 


£ r t lacu e lorts to put an end to the G eat 

c^i 1 i line Benedict \III at Avignon m 1395 m the 
h p ( t 1 \ oi nidi*} resignation from him For the dis 

coru tt 1 '-b uancii 5c Ghveles VI For a brief period 
PL ip V u po eb d ot authority but he regained it m 140 
1 ae th I \pni 7 1404) The cathedial of St 
Bn t. ^ D un con a ’"b Ins remain and his tomb (formerly 
s 1 Ch r r L e 0 Duoii I 1 m the Hotel de viUe Philip 
p r 0 hi e gcvtrntd hi terntories with sagacity and a cer 
din n 0 ktd lu^ H g anted numerous prmie es to the inhabi 
tait 01 D jon crea ed m ijS6 tv\o chambres des comptes 
ort at Di Cl md th otiitr at Lille He was in the phrase of a 
cju en porarv k d\ ard amiable to k h and low and those of 
n edit r nk liDeral as an Alexander noble and pontifical m 
court and state n agniticent (R P X ) 

PHILIP THE GOOD (i 96-146 J duke of Bur undy son 
ot John the Fearle s duke of Burgundy and Margaret of Bavaria 
V as born at Dnon on June 1396 and succeeded his father on 
o 1419 Tht a smation of John the Fearless (qv) 
d ove h b ucces or to the English side In 1419 Philip signed 
vith Henr} \ of England the treaty of Arras by which he recog 
mzed Henr> a recent and future heir of the kingdom of France 
and m 14 o gave hi adherence to the treaty of Troyes Early in 
December 14 0 Philip entered Pans with the king of England 
and subsequently took part in the defeat of the French at Mons 
en \imeu B\ a treaty concluded by Philip at Amiens in April 
14 with the dukes of Brittany and Bedford John duke oi 
Bedford marritd Philip s sister Anne and Arthur of Brittany 
earl of Richmond became the husband of Philips sister Mar 
garet A tew vears later discord arose among the allies When 
the duke of Bedford besieged Orleans the inhabitants offered 
to surrender but to the duke of Burgundy whereupon Bedford 
retorted that ht did not beat the bushes for others to take the 
birds When tkb speech reached Philips ears he withdrew 
ks troops m dudgeon and concluded a truce with France (14 9) 
Bedford succeeded in conciliating km and in 1430 Philip took 
part m the campaign against Compiegne 
But another conflict arose between the duke of Burgundy 
and the English Jacqueline countess of Hainaut (see Jacoba) 
the divorced wife of the duke of Brabant and the hen ess of Hoi 
land and Zeeland had married the duke of Gloucester who 
attempted to take forcible possession of ks wifes territories 
Phihp claimed Brabant as a bequest from ks cousm Phihp the 
late duke with the result that the Burgundians repulsed the 
troops of the duLe of Gloucester and Jacqueline was forced to 
recogmze the duke ot Burgundy as her lieutenant and heir More 
over the duchess of Bedford had died m 1433 Charles VII 
who m spite of the efforts of the cardinal of Ste Croix had hither 
to refused to return to France finally decided to take part n the 
conferences wkch were opened at St Vaast d Arras on Aug 6 
143s Phihp agreed to recogmze the king of France as ks legit 
imate sovereign on condition that he should not be required to 
pay km homage duiing his hfetime Charles solemnly craved 
pardon for the murder of John the Fearless and handed over to 
the duke the counties of Macon Auxerre Bar sur Seme and 
Ponibieu and the towns on and near the Somme (Roye Mont 
didier Peronne) reserving the option of redeeming the Somme 
towns for 400 000 gold crowns Philip faithfully served the king 
aiding km in re entering Pans and preparing an expedition 
against Calais wkch however failed through the ill wiU of his 
Flemish subjects (143^) In 1440 be paid the ransom of Charles 
of Orleans and marned km to Mary of Cieves In 1442 Pkhp 
conspired to give the duke of Orleans a larger share m the 
affairs of the kingdom 

Pkhp was frequently disturbed by the insubordmation of the 
Flemish communes He had to quell seditions at Liege (1430) 
Gh^t (143^ and 1448) Antwerp (1435) and Bruges (1438) 
Shortly after the final defeat of the atizens of Ghent at Gavre 
(1453) Pkhp vowed that he would lead a crusade against the 
Turks who had seized Constantmople The expedition however 
did not take place and was but a pretext for levying subsidies In 
14S9 Philip sent an embassy under the duke of Oves into€taly to 
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ioiit 151 i rart^ 1 -who pre\ ikd upen bs fatb r o break bi 
piti] c ii ! ckclirt -war on he Lmg ot fiance On \pni i 146 
I bill > 1 df!. 1 1 0 ti to h on the tntire ddmmibtr tion ol ha 
£ a t The 0 d lake iitd at Bruges on Jure 13 146/ 

ihil p \ d rtat lo\£r ot pomp and lu\ury and a fnend of 
k tr ! t n£ the natron ot Georges Chastelam Oiitier de la 
M ebt ani \ntoint de la Salle and the founder of the col 
ktliun of 1 s known is the Bibhotbequc dt Bourgogne (now 
a Bru tls) a^d d 0 of the uni\ersity 01 Dole (14 i) He ad 
ministtrcd ^ib c itt wisely promoted commerce and industry 
particular!} m f Lnder and left bis son a well lined treasury 

was tbrict mar ltd in 1409 to Michelle (d 14 ) dau bter 
ot Ciiirks M of Ira ice in 14 4 to Bonne 01 Artois (d 14 5) 
and in 14 q to Isabel (d 14 ) dau b er ot John I king of 
Portu ai wbtrx be founded the order 01 the Golden Fleece He 
w b accetded b} Cba les afterwards known as Charlcb the Bold 
his onI> sur\ on by Isabel (R P X ) 

PHILISTINES Philibtme was the general name for the 
people of Phihstu Palastu Fthstu Eg p r s t) a distnct 
embracing the r th lowlands on the Mediterranean coast from the 
ntighbourhood of Jana (Joppa) to the Egyptian desert south of 
Gaza On the subsequent extension of the name in its Greek form 
lahestina su Pal^stixf 

Accord rg to biblical tradition the Philistines are the remnant 
o! Capbtor (jer xhii 4 Amos ix /) and the Caphtonm drove 
out the aboriginal \\\im from Gaza and district as the Hontes 
and Rephaim were displaced by Edom and Ammon (Deut n 
2^) These Caphtonm as well as Ludim (Lydians) and other 
pett} pcopks dippw.rently ot the Delta are once reckoned to Egypt 
(Gen s 14) By Caphtor the Septuagint has sometimes under 
stood Cappadocia which indeed may be \alid for its age but the 
name is to be identihed with the Eg}^tian K(a)ptar which in 
later Ptolemaic times seems to mean Phoenicia although the 
eaiher Aefhu connoted Crete and possibly the south Anatolian 
toast as far as Cilicia (Hal!) The Cherethites associated with 
the Philistine distnct (i Sam xxx 14 16 Ezek xxv 16 Zeph 11 
5 seq ) are ometimes recogmzed by the Septuagint as Cretans 
and with the Pelethites they form part of the royal bodyguard 
of Judaean kings (2 Sam viu 18 x\ 18 xx 7 i Ki 1 38 44 
m 2 Sam xx 2^ the Hebrew text has Cantes) 

The earliest occurrence of the name Philistines outside the 
Old Testament is m Egypt where the Purasati (Puiesati) are 
one of a great confederation from north Syna Asia Minor and 
the Levant which threatened Egypt m the 20th dynasty They 
are not among the hordes enumerated earlier by Rameses II or 
Memeptah but m the eighth year of Rameses III (c 1194BC) 
the Purasati (Puiesati) take pait m a widespread movement on 
land and sea The Syrian States were overwhelmed and the 
idvance upon Egypt seemed irresistible Rameses however col 
lected a large fleet and an army of native troops and mercenaries 
and claimed decisive \ictones The Eg3^tian monuments depict 
the flight of the enemy The sequel of the events is not known 
though about a century later the Zakaray are found at Dor and 
treat with scant respect the suzerainty of Egypt 
The Egyptian monuments represent the Purasati with a very 
distinctive feather head dress resembhng that of the Lyaans and 
Mycenaeans Their general physiognomy is hardly Cihaan or 
Hittite but European espeaafly Greek They fought with a 
broadsword and carried a round shield On archaeological 


i, P r di \crt rot M\ctnafaos trom Crete d pile 

uU n bu btri \n\ Minor (Licia Cm) ^ bough tbp\ 
ha e p t j ^ in ( t 

Palestine and the — 1 r I In in ippeir 11 lit 0 i 
Te ^ a S 1 il u It i 1 ^em ized pfrp E»o h the 

"jdct and ^h c t H l Ib n a c iroa D on has 
hi p n r \ la e ^ j ) Bin zebuh 1 imoub oracle ol 

Ek 0*^ ^ Ki I I re £ he he loi ^ b i il ot tine Phnistii 
ttis to Ci lit cH H ^ p ztd It r the Itr lan agt but 11 
IS no ccr in n Grceiv i tun tr\adtd ak tl se lorcign m 
1 utn e jrobdDi a rr dt 1 tit t I upon lie coa t owns 

The L e ut ht term aWoipi \ol m Mi ^atan and liter writing 
icr the cor+cpip uous hatred oi Ber bi 1 Lecli la ti u I 6 and 
he author 0 Tubike xx^t r ) tvTrt e the eondit ons ot 
the Greel 1 e ard the M nabaean w rs The Altdi tnintan 
coast ^and was alw \ e\f> 5 cd to me a sions ot al Carrais 
appea as ro\ 1 and tirrp c guard a J rus km ( ha \i 4) a d 
old ( reek traditions tell ot a Cams ea power and rela ion be 
tween Phih tia and Greek lanos E\en the presence ot Carians 
and lomans m the time of I sammetichus I 1111 be assumed and 
these are planted at Defreh it 1 noteworthx that this place 
IS also close!} associated wi h a Jewi h colon} Unz Tahpanhes 
Jer xhii seq) In fact Palestiman m ercoui e with the \\e t is 
fairlv continuous and exeat ation at Beth sh n Gezei and other 
site ha shown man} impor nt indications of ’Western influence 
so that some authorities even reco<^mze a Phihstme potter} 
History — ^The Phihstmes form i comederation oi five cities 
(Ashdod Ascalon l \ hktlon] Ekron Gath and Gaza) which re 
mamed unconquered b> the Israelites (Josh xiii 2 seq Judges 
111 3 contrast Josh x7 45-47 xix 43) The institution of the 
Hebrew monarchy (c 10 3 bc i toilows upon periods of Phi 
listme oppres ion (Judges 111 31 x ii xiii i 5 Savcson 
Eli Samuel Saul Dotd) Their subjugation is ascribed to 
Samuel (i Sam vii i^) Saul (xiv 4/) and David ( vm 

i) They evidently recovered their independence and twice within 
a short time the northern Isneiitcs laid it e to the border 
fortress of Gibbethon (r ki xv 27 xvi I3) The mterreiatiom 
of the south Palestinian peoples follows from tne unchangeable 
geographical conditions and Judah aiwa>s depended upon its 
relations with the Philistines on the west and with the Edomites 
and Arabian tribes on the south ea t Phili tia with Edom and 
Beth Omri (te the Israehte kingdom) paid tribute to the As 
s}nan king Adad Nirari III (c 80 bc) The omission of 
Judah IS noteworthy In the later Assyrian penod Philisba was 
mixed up m pro and anti A s}rian mtngues and suffered from 
Tigiath pileser (^34) Sargon (7 0) and Sennacherib (700) In 
the 7th century Gaza Ascalon Ashdod and Ekron were Assyrian 
vassals together with Judah Moab and Edom — m all 22 kings 
of the Hittites Herodotus mentions the Scythian invasion and 
sack of the temple of Aphrodite Urania (Astarte) at Ascalon ako 
the prolonged siege of Ashdod by Psammeticbus and the occu 
pation of Kadytis (? Gaza) by kecho But the Babylonian em 
pire followed upon traditional lines and thrust back Egypt and 
Nabomdus (533 b c ) claims his vassals as far as Gaza The Per 
sians took over the realm of their predecessors and Gaza grew in 
importance as a seat of international commerce Nehemiah 
speaks not of Phihstmes but of Ashdodites (iv 7) speaking an 
Ashdodite dialect (xui 24) just as Strabo regards the Jews 
the Idumaeans the Gazans and the Ashdodites as fq|ir cognate 
peoples having the common ch iractenstic of combining agricul 
ture with Lummerce In southern Phili&tia at least Arabian im 
migration became more pronounced In the time of Cambyses 
Arabs were settled at Jenysos south of Gaza (Herod 111 5) and 
when Alexander marched upon Egypt Gaza with its army of 
Arabs and Persians offered a strenuous resistance On the his 
tory of the district see further Gaza Jews Maccabees Pales 

TINE 

Traditions of the PhUistmes^The Plulistiaes were promi 
nent jn popular tradition and the story of Isaac and the Phi 
hstine Abimelech (Gen xm , cf xa. 3 a) is of great interest for 
Its unbiased peture of emnity alhance and covenant But a jwral 
Idi story (xs ) is without this PkUtsims iMtchground Sunilaxly 
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one b 0! t nei era t c qj r 

t r 1 r 1 1 1 lib ji ii » \ } n\ \t n G /; C 

dr \ ^ b < f a c i bu \ or \ n 

o ^ 0 Ik^ r ! \ Ci J (]o 1 \ 4 rf u n \i 

Tl r i t t c I e r n o! lie \ ^ 

II 0 ir La t or a C pbtor r | ^ e the 

f rl r \ D I e Jo b '^iii ) ^ ^ ati s "rta dt 

t 0 1 1 is Icad*^ ti peace bt \ e r Ib apc he 

im tes (i ^ 1 ^ and the im^rabon oi he Dantes is 

Pi ced t r ons conr c s with the Pk tn nes (Judges \viii 
s q ^ cr I die o the prt ure oi in orths (i ^4) Ex n m 
Dd\id s f h with tne Phili tmes m Judah Jems lem is Jebusile 
neifehbo ng icn Is aeiite ci es ^ t Hivi e or too ite (Josh ix 
Sill \xi ) and his stran e adversaries find a cIo«e parallel 
m the emi my hicil son of An I ( bam xxi 16 iS o ) 
In ano her tradition however David is on intimate relations with 
a Philistine kng 'Ichish (or Abin elech Ps xxxiv ; cf Isaac 
p JO Traditions agree that the I raelites had to fight for their 
freedom but anta«yomsm b tween Philistines and Israelites was 
not persistent 

See further H R Hall Cufnb Anc m ch xii (with bibh 

ographvj and the art cles on Phihstmes in Realkxzkon d Verge 
schichie (liin tr bv Gallm) and JS^o Bzb (G F Moore) (S ^ C ) 

PHILISTUS, Greek historian of Sicily was born at Syracuse 
about the begmnm of the Peloponnesian "W ar (43 b c ) He 
was a faithful supporter of the elder Dion>sius and commander 
of the Citadel In 3S6 he was banished for secretly marrvmg the 
t> rants niece He commanded the fleet against Dion but was 
defeated and put to death (356) He settled at Thurn but after 
wards removed to Adria where he remained until the death of 
Dionysius (066) He then recalled b> the younger Dionysius 
whom he persuaded to dismiss Plato and Dion During his stay 
at Adna Phiiistus occupied himself with the composition of his 
2tik<£\iha a history of Sicii> in eleven books down to 36 j from 
which point the work was carried on by Athanas Cicero (ad Q 
Fr 11 ijJ calls him the immature Thucydides (ptmllus Tkucy 
dides) 

See Diod Sic xin 103 \iv 8 xv 7 xvx ir 16 Plutarch Dion 
11-36 Cicero Brutus 17 De oratore 11 13 Quintilian InsUi x x 74 
fragments and hie m C W Muller Fragment a htstoncorum graecorum 
vol 1 (XS41) C Wachsmuth Einleitung in das Studtum der alien 
GmchichU (iS9j) E ^ Freeman History of Sicily (1891-94) A 
Holm Geschichte Szcihens tm Alter t (1S70-98) 

PHILLIMORE, SIR ROBERT JOSEPH (iSio-85) 
English judge was born at Whitehall on Nov 5 1810 Edu 
cated at Westmmster and Christ Church Oxford where a 
lifelong friendship with W E Gladstone began his first appoint 
ment was to a clerkship m the board of control where he remained 
from 1832 to 1835 Admitted as an advocate at Doctors Com 
mons in %Ss<) he was called to the bar at the Middle Temple m 
1841 and rose very rapidly He was engaged as counsel m almost 
every case of importance that came before the admiralty probate 
or divorce courts He was appointed judge of the Cmque 
Ports xn iSss queens counsel m 1858 and advocate general in 
admiralty in 1863 and succeeded Stephen Lushingtcn as judge 
of the court of arches five years later Here his care patience 
and courtesy combined with unusual lucidity of e?jpression won 
general respect He was the last judge of the old court of the 
lord high admiral after the Judicature act he continued to sit 
as judge fm the new admiralty probate and divorce division untd 
1883 He wrote Eccksiashcal Lm of the Church of Engkndf a 
book which still holds its ground Commentaries on Interncdwml 
Mw and a translation of Lessing s Laocoon 
PHILEIMORE, WALTER GEORGE FRANK PHIL- 
LIMORE, ist Baeon (1845*1929) Bntish judge was bom in 
London on iNov 21 1:843 the eldest pop of Sir Robert Joseph 
Phtlfimore Bart (gv) He was educated at Westmmster and 
Qirist Church Oxfard| and was called to the Bar m 1^68 He 
m$ made a judge ip 1913 and promoted to the Cnuit of Appeal px 
1913 He retired from bench fn 1916^ and in rors wa^ raised 
to peer^ In tpB he l^ecame chalrnw Of w navil pdsse 
tpmrf PhitoTO the 0<mr 

xgtetopfOiWofte 


-PHILLIPS 

Dcrn er' ( rur of 1 trn tio-ial Tu tice He died cn March i 
9 ^ 

Lord PI 1 n< | u it icr in lul Tk te teiture of Treaties 

P e ni Inm I i 1 oi j fit 1 o rt i ed J H Blunt 
jjnjk o tu i L id tvtrai oi in^ i th r \\orls 

PHILLIPS, EDWARD (i6,o- 1696) En lisn author son 

0 EdwM.rf Inilbj ot he crown ofiice in chancerv and his wif 
Anne onH s s er 0 JoLn Mi ton the poet was bo n in Aug 
i6jO in ht S ri 0 London H fa^er died in 1631 and Anne 
PhiPips eve luaLj n r lecl her husband successor in the crown 
office Thomas 4 ? r Edw id Phillips and his vojnger brother 
John were educa ed bv Milton Edward entered ]\Iaa'dalen Hall 
Oxford m \ovembi i6jO but left the university m 1651 to be 

1 bojkselltr ci rk m London He was tutor to the son of John 
Evelvm 166^ to r6 and m 16 /~/9 in the family of Henry 
Bennet earl cf Arlmnon The date of his death as unknown but 
his la t book IS dated 1696 

His mo t import'uit work 1 Theatrum poetanm (16 5) a hst of 
the chief poet oi all a es and countries but prmcipalb of the En hsh 
poets with hort cntical notes and a preiatory Discourse of the Poets 
and Foe r\ \\ hic 1 has u ualh been traced to Milton s hand He also 
wrote A Vaa B orld tn Boris or a General Dictionary (1658) 
which went through mam editions a new edition of Bakers 
Chronicle of winch the ect on on the period from 165O to 1658 was 
wntten bv himself from the rojahst standpoint a supplement (1676) 
to John bpeed Theatre of Great Britain and in 16S4 Enchiridion 
hn uae lattnae said to have been taken chiefly from notes prepared 
by Milton Aubre> states that all Miiton s papers came into Phillips s 
hands and in 1694 he publ shed a translation of his Letters of State 
with a valuable memoir 

His brother Johx Phillips (16^1-1706) in 1652 published 
a Latm reply to the anonymous attack on Milton entitled Pto 
Rege et populo anghcano He appears to have acted as unofficial 
secretary to Milton but he published m 1655 a bitter attack on 
Puntamsm entitled a Satvr against Hypocrites In 1656 he was 
summoned before the pnvy council for his share in a book of 
licentious poems Sportive Bit which was suppressed by the 
authonties but almost immediately replaced fay a similar coliec 
tion it and DroUerv 

An extended but by no means friendly account of the brothers 
IS given by Wood At ken oxon (ed Bhss iv 764 seq ) where a long 
list of their works is dealt with This formed the basis of Wilham 
Godwins Lives of Edward and John Phillips (1815) with which is 
reprinted Edward Phillips s Life of John Milton 

PHILLIPS, STEPHEN (1868*1915) British poet and 
dramatist was born on July 28 1868 at Somertown near Oxford 
the son of the Rev Stephen Phillips precentor of Peterborough 
cathedral He was educated at Stratford and Peterborough gram 
mar schools and entered Queen s college Cambridge but during 
his first term at Cambridge when F R Benson s dramatic com 
pany visited the town he joined it and for six years played various 
small parts In 1890 a slender volume of verse was published at 
Oxford with the title Pnmavera which contained contnbutions 
by him and by his cousin Laurence Bmyon and others In 1894 
he published Eremtts^ a long poem of loose structure in blank 
verse of a philosophical complexion Poems (1897) brought him 
many readers George Alexander commissioned Philhps to write 
him a play the result being Paolo and Francesca (1900) produced 
at the St James s Theatre m 1901 Other dramas m blank verse 
followed Herod a Tragedy (1900) Ulysses (1902) The Sm of 
David {1904) and Nero (1906) In these plays three of which 
were produced by Beerbohm Tree the poet s avowed aim was 
to revitalize the method of the Greek drama Paolo and Francesca 
was the most successful He died at Deal Kept on Dec 9 1915 

See a notice by Arffiur Symons prefixed to the edition (1927) of 
his last play HaroU which was first pnnted in the Poetry Review 
Jan and March 1916 also Sir Sidnfey Colvm in T HumDhrev Wards 
Mnghsh PmU (vol v 191S) 

PHILLIPS, WENDELL (r8tx-x8§4) Axfiericap orator and 
reformer^ was bom In Boston on Nov 29 i§it His father John 
Mips (1770-1823), a msn of wealth add influence graduated 
at Harvard coB^e m 1788^ and becafiie town ad^^ocate add pubic 
prosooutox/* and m t^n fltst mayor of Boston Phillips gtIpM 
the pubbe lAtIn school tntored Harvard coHege iMm ho mws rfl 
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lu e t « 1 W r oi Indtpcndtttrc Thu p tth setmed hktly 

ton di h uditnte mhen ’W tndell Ihiliips took the plat urm 
W htii I lita d ht biid the gentleman laj do'^tn principles which 
placed n urderers of 4 kon bide by side with Oti and Han 
iock \\i h Qunr> ard Adams I thought thee petured lips 
(pontin" 0 their portrait ) would lia\e broLen into toice to 
It) ^ e the reertapt American the slanderer of the dead This 
appeal not mere!) detemimed the sentiment of the meeting it 
ga\e ¥ endcl I In iips his first fame and determined hi car er 
\1 hou h lo\ug his profession and this especially tor the 
opemp it a\e m the direction of public liie he h\ed henceiorth { 
tk hie of an agitator or like his father that of a public prose 
cutor Accepting unhesitatmgh the leader hip of Gam on and 
btiomirg liict him a aisiuiiomst he lived essentially a platform 
lift m+erested m a variety of subjects but first and chiefly an 
abohtiopist In 1563 however after the Civil 4 Var he broke 
mith Garrison o\er the question of discontinuing the Anti Slavery 
Society and from ih t date until the society was disbanded m 
iB 0 he in tcad 01 Garn on was its president Phillips style of 
eloquence was direct and brilliant but eminently seif controlled 
He may be said to have introduced the direct and colloquial man 
Her upon the American public platform Hib logic while never 
obtruded was rarely at fault but he loved the flash of the rapier 
and was ne\ tr happier than when he had to face a mob and utterl> 
foil it by sheer superiority m fencing The two volumes of Im 
speeches as edited by James Redpath were fortunately made 
from aerbatim reports and they wisely enclose m parentheses 
those indications of favour or dissent from the audience which 
transformed so many of his speeches mto exhibitions of gladiato 
rial skill After slavery had fallen Phillips associated himself freely 
with reformers occupied in other paths He contended in later 
years for prohibition woman suirage and vanOus penal and 
administrative reforms He died m Boston on Feb 2 1S84 
See hm Speeches Lectures and Letters (1892) Lorenzo Sears 
Wendeil FhiUips Orator and Agitator (1909) also George L Austin 
The life and Tm$s af H endell PMkps (x888) C E Russell Story 
oi Wendell PMlhps Soldier of the Common Good (1914) and George 
Edward Woodbury Meart of Man and Other Papers (1920) 

PHILLIPSBTOG, a town of Warren county New Jersey 
USA on the Delaware river opposite Easton Pa served by 
the Cental of New Jersey the Lackawanna the Lehigh and 
Hudson River the Lehigh Valley and the Pennsylvama rad 
ways Pop (19 o) 169 5 and 19 255 in 1930 The city nses 
from the nver bottom to bluffs commanding fine views It has 
railroad shops and various other manufactunng industries mak 
mg mining and agncultural machinery silk and many other 
mnducts The aggregate output m 1927 was valued at $28 492 312 
nnlhpsburg was settled about 1750 but it Was only a straggling 
milage until the Morns canal was constructed (1825) An iron 
furnace was established in 1848 and the Central railroad of New 
|ers^ reached the town in 183 It was incorporated m 1861 
PHILDIPSITE5 a mineral of the xeoiite group a hydrated 
potassium calcium and alumimum silicate apprommatmg to 
(K Ca)Al«CSiOs) 4H 0 It vanes somewhat in composition afid 
t vancty psaidophilhpsite containing rather less sflica has the 
itttntk (Kt Cat)tAhS% 0 « ^ 0 Crystals are monodrnfe but only 
complex cruciform twins are known these being eametiy hke twms 
tf Jtermotome (t n ) though the philipsiti arO usuMly 
imd ittore tiaikparebt and glmf spharfcai grc%t wih a 
Wm$ stiticliiw ifid bfteted with ayifWi m the mim 
Art nit m 41 mi m 

m ^ ^ #«| “iftir Wilfcfc 


Frerch rrinemlorsts call 1 christiamte (after Chnsiian \ III of 

Dci murk ) 

Phillip to 1 « mircra^ ci secondan oncm and occurs wnh 
other 2 olile ir the am} Jaioioai ta\it es or hi ic lolcamc rocks 
e m ^ht uas If oi ti Gi n s C«a l\ \ 1 Co \ntrin and near 
\ic on anc* m ¥1 uti e atir Fomt while mail civs 
P 0^ rccer ^orma 10a occ r in tk m t onr> of the hot b ths at 
PomLer aV Bourk nt ic Lair France 'Mmu e phencal 
emhedd d m red cla\ were dredged b} ihe Chai 
huger from the boPom of the certnl Pacinc where they had 
been formed i the decomposition ot olcaiiic a h 
PHILLPOTTS, EDEN uoO -- ) Bnti h noaelist poet 

and dramatist was born m India on \o 4 i$6 and educated 
at PI nnouth He was a clerk for ten years in the Sun fire msur 
ance odice then t adied for the tage but turned his attention to 
hterature producing a number of uccessful novels with a Devon 
shire ettmg 

PHILLPOTTS, HENRY (1/4-1S69) English bishop was 
born It Bridgwater on Ma 6 i / / d and was educated at Glouces 
ter College school and at Corpus Christi college Oxford He 
became a fellow ot Magdalen college Oxford m i 95 took orders 
m 180 and wa select university preacher in 1S04 For twenty 
years he was chaplain to Shute Barrington bishop of Durham 
He held in succession important preferments and was consecrated 
bishop of Exeter in I031 holding with the see a resideiitiary 
canonry at Durham In 1S19 he had defended the existing poor 
law and the action of the Government in the Pe crioo massacre 
In 1823 he vehemently opposed Catholic emancipation engaging 
m a fierce polemic on the subject with Charles Butler (i/5o~ 
1832) He continued to support the Tory party Oven when it 
passed the Roman Cathobc Emancipation Act of 18 9 He died 
on Sept 18 1869 Henry of Exeter as he was commonly called 
had little sympathy with either Evangelicals or Tractanans 
The famous Gorham judgment was the Outcome of his refusal 
to institute to the living of Brarapford Speke a clergyman George 
Cornelius Gorham (i787'-r83/) who had openly disavowed his 
behef m baptismal regeneration he denounced the equally famous 
Tract 90 m his episcopal charge of 1843 
See R N Shutte The Life of Dr Phdipoits (1863) 

PHILO, often called Phiio JotaEus Jewish philosopher 
appears to have spent his whole life at Alexandria where he was 
probably bom c 20-10 b c Sis father Alexander was alabarch or 
arabarch (that is probably chief farmer of taxes on the Arabic 
side of the Nile) from which it may be concluded that the family 
was influential and wealthy (Jos Ant xvm 8 r) The only 
event of his hfe which can be actually dated belongs to An 40 
when Philo then a man of advanced years went from Alexandria 
to Rome to persuade the emperor Gams to abstain from claim 
ing Divine honour of the Jews Of this embassy Pklo has lift a 
full account (De le^tiom ad Gamfn) 
tht Hellenistic Jew^Philo is the most important representa 
tiVB of Hellenistic Judaism and his wntmgs give us the clearest 
view of what thife development of Judaimn In the diaspora wa* 
and aimed at 

Philo appears to have been the greatest of aD the Jewish phil 
osophers of the Alexandrian school On one side he is quite a 
Greek on the other quite a Jew His language 1 $ formed on the 
best classical models espea^y Plato He knows and often cit^ 
the great Greek poets but his chief studies had beeitm Greek 
philosophy His system Wti eclectic but the borrowed elements 
are cmnbmed mto a new umty with so much onginahty that he 
may fairly be regarded as representing a Jiiilosophy of his own 
Winch has for its chamcteristlo future the constant prominence 
of a functoaental rd%ious idea Philo s dc«»t affinities are with 
Plato Ihe later Pythagoreans and the Stoics Yet with 41 this 
HMo ranmied a Jew^ ftod 4 gre^i pari of hfe wnimgs is expressly 
Aeded lo Judafe 10 the respeefe and if possible the 

of the Ee Smsnoi a iiwoger to ti» i|^iso«iy 
jii« that in limebr^ he Wa§ not 
tel he M mS0 iemi mdy tl w 
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n i\\ ¥\l ^ i n nd ood ii the Goctrnes o the 

Gi 0 pn t L I d} Dt n qu ti. as \ li or tt 

^ ^ b\ '\i s T c Philo hid bpen ct p "v mdi ed D\ 

the t l! I 0 Grtel i o opm he ac j \ 1 a m tut Per ^ 

i u h r\ hipg Ahiili Lt naa ta nta from the Greeks From 
tl'c t prt 1! t ass p a requiring no prooi that he G ecL 

piilu onier r ist m son \\d\ ha\e ara'Vvii rom Mo e a \ie’s^ 
indeed 'Rhich is alreid'v e pre ed bv A.n tobulas These pre up 
po itions were n intiined d> an ade orical mteipietition o ^enp- * 
ti It W ith its aid he disio\ ers ind eations ot the proiounde t \ 
doitrines of phPosophv m the inipltst tones oi the Pentateuch j 
His Doctrine of God starts from tht idea that God is a Being | 
ab oluteh bare o qu ht\ Ml qu 1 1 \ in iinitu beings has 
non and no limitation can ne prtciit ted of God \ ho i eternal 
unchan^^cable simple sub tance tree self sufficient better than j 
the good ^nd the beautiful To preaicate am quality (TOLorrjs) 
OI Cod would bt to reduce Him to the sphere of finite existence 
Of Him we can say only that He is not what He is and such | 
purel> negative predications as to His being appear to Philo as 
to the later P\thagoreans and the \eoplatonists the only way of 
ccurmg His absolute e^ev^tion above the world At bottom no 
doubt the meaning of these negations is that God is the most per i 
ft cl being and so converseh we are told that God contains all ‘ 
perfection that He fills and encompasses ail things with His being 
A consi tent application of Philo s abstract concention of God j 
would exclude the possibility of any actne relation of God to the j 
world and therefore of religion for a Being absolutely without 
quality and movement cannot be concened as actively concerned 
With the inultipiicit> of individual things And so in fact Philo 
does teach that the absolute pertection purity and loftiness of 
God would be violated by direct contact with impertect impure 
and finite things But the possibility of a connection between God 
and the world is reached through a distinction which forms the 
most important point m his theolog> and cosmology the proper 
Being of God is distinguished from the infinite multiphcity of 
divme Ideas or Forces God himself is without quahty but He 
disposes of an infimte variety of Divine Forces through whose 
mediation an active relation of God to the world is brought about 
Mediating Forces — ^Philo s conception of the nature of these 
mediating Forces was seif contradictory On the one hand they 
are nothing else than Ideas of individual things conceived in the 
mmd of God and as such ought to have no other reality than that 
of immanent existence in God and so Philo says expressly that 
the totality of Ideas the xdcrjuoy votjtos is simply the Reason of 
God as Creator {Beov Xoyos iqBui KOcrfxoToiovPTos) Yet on the 
other hand they are represented as daemons or angels hypostases 
distmci from God individual entities existing mdependently and 
apart from Him This vacillation however as Zeller and others 
have justly remarked is necessarily involved in Philo s premises 
for on the one hand it is God who works m the world through 
His Ideas and therefore they must be identical with God but on 
the other hand God is not to come into direct contact with the 
world and therefore the Forces through which He works must be 
distinct from Him The same inevitable amphiboly dominates in 
what IS tawght as to the supreme Idea or Logos Philo regards all 
individual Ideas as comprehended m one highest and most general 
Idea or Force— the unity of the individual Ideas — ^which he calls 
the Logos or Reason of God and which is again regarded as opera 
tive Reason The Logos therefore is the highest mediator between 
God and the world the firstborn son of God the archangel who 
IS the vehicle of ail revelation and the high priest who stands be 
fore God on behalf of the world Through him the world was 
created and so he is identified with the creative Word of God in 
Genesis (the Greek Mjos meaning both reason and word ) 
Here agaim we see the philosopher is unable to escape from the 
difficulty that the Logos i$ at once the immanent Reason of God 
and yet also an hypostasis standing between God and the world 
The whole doctrine of this mediiorial hypostasis is a strange 


1 Viivir rsj 01 vifv di imilar threads on one side the vay was 
> eparfd or it bv the older Jewish distinction between the Wis 
r m J Go rd Cod Himself of which we fird the beginnings 
t en n ’re OD Te ament (Job xxviu i seq P ov viii ix) 
1.^0. he iL tr ut c opment in the book of Eccies asticus and Wis 
do^ b h tr of which comes very near to Philo s ideas if vre 

^ i u e or he itrin wisdom that of (divine j Reason In 
G phio oph again Philo as we ha\e seen chiefly follows 
he Platonic oo trme oi Ideas and the Soul of the World and 
the S oic doctnnt ot God as the Xoyo? or Reason operative m the 
world Ir its S oit iorm the latter doctrine was pantheistic but 
Philo could d pt 11 to his purpose simply by drawing a sharper 
di met on be wet r the Logos and the world 

The World and Creation m Philo s doctrine rest on the pre 
suppo ition of an absolute metaphysical contrast between God and 
the world The world can be ascribed to God only in so far as it 
is a cosmos or orderi> world its material substratum is not even 
indirectly reterable to God Matter (vhv or as the Stoics said 
owia) IS a second principle but in tself an empty one its essence 
being a mere negation of all true being It is a lifeless unmoved 
shapeless miss out of which God formed the actual world by 
means of the Logos and dmne Forces Strictly the world is only 
formed not created since matter did not onginate with God 

Philos Doctrine of Man is also strictly duahstic and is 
mainly derived from Plato Man is a twofold being with a higher 
and a lower origin Of th pure souls which fill airy space those 
nearest the earth are attracted by the sensible and descend into 
sensible bodies these souls are the Godward side of man But on 
his other side man is a creature of sense and so has in him a foun 
tarn of sm and all evil The body therefore is a prison a coffin 
or a grave for the soul which seeks to rise again to God The 
highest maxim of Philo s ethics is therefore deliverance from the 
world of sense and the mortification of all the impulses of sense 
In carrying out this thought Philo differs from the Stoics The 
Stoics cast man upon his own resources Philo pomts him to the 
assistance of God without whom man a captive to sense could 
never rise to true wisdom and virtue Even in this life the truly 
wise and virtuous is hfted above his sensible existence and enjoys 
in ecstasy the vision of God his own consciousness sinking and 
disappearing in the Divine light Beyond this ecstasy there hes 
but one further tep viz entire hberation from the body of 
sense and the return of the soul to its ongmal condition it came 
from God and must rise to Him again But natural death bnngs 
this consummation only to those who while they lived on earth 
kept themselves free from attachment to the things of sense all 
others must at death pass into another body transmigration of 
souls IS m fact the necessary consequence of Philo s premises 

Works— The titles of the numerous extant wntmgs of Philo 
present at first sight a most confusing multiplicity More than 
three fourths of them however are really mere sections of a small 
number of larger works Three such great works on the Penta 
teuch can be distinguished 

I The smallest of these is the ItrjTfjiiara mi \v(T€is {QuaesUones 
et solutiones) a short exposition of Genesis and Exodus m the 
form of question and answer The work is cited under this title 
by Eusebius (HE m i8 i $ Praep Ev vii 13) and by later 
writers but the Greek text is now almost wholly lost and only 
about one half preserved in an Armenian translation Genesis 
seems to have occupied six books Eusebius tells us that Exodus 
filled five books In the Armenian translation first published by 
the learned Mechitanst J Bapt Aucher in 1826 are preserved 
four books on Genesis and two on Exodus but with lacunae A 
Latin fragment about half of the fourth book on Genesis (PM 
Jud CII qmesH super Gen ) was first prmted at Pans in 
1520 Of the Greek we have numerous but short fragments m 
vanous Floniegia The interpretations in this work are partly 
hteral and partly allegorical 

II Philo s most important work IS the N(S/xcoPt€pc«)F aXXijTOpmt 
(Euseb E E n iS 1 Phot BtU Cod 103) a vast and copious 
ahegoncal commentary on Genesis dealing with chaps 11 -iv 
verse by verse and with select passages in the later chapters The 
readers in view are mawly Jews for the form 1 cnodeiieA on the 
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I him ”\!ic.n li Tlic ir idti i i!ia^ tbt cbar ers TvWfcl 
i pt r 1 1 ( t 1 ri proptr^ ali orit of a c ot ht oui 

I po-^n ?s ^i\rs\ ptr ons aic ^ction bur in^erpn cd m 

h r*! e e \ Ji. 2sa\t^ t\ \t doJv oi p 

Ibru ^ Ten 1 i for De m dz op^ c 
whi Ii u M c Id on coiui 0 Gtn 1 li does no tl or^ 

I I ill t o I t or tai tonnen+iie ba de wi h trt 

aita i b ot crtat on nd tli urde ^ cm l oit t t t 1 c ar\ 
timi b h t\ tp ion tbe \opL v a\\ 7 ]iOpLaL in 

cludi b irtn it m ^ne t \ol nit of M nge\ edj lui 

in \ 1 urk 0 a \tr\ diberent Lind is ’^he group Oi writing 

whiL^ \\L c il \ii E\posiuoii 01 the "Mo ait Law tor Gtn 
ih wbirh n pi t ot t^eir \er\ 'various content prt tnt on 
m rer l\ rana ion indubitable marks of do e connettion In +bem 
Philo leL to "i\e an orderly view of the chief point oi the 
Mos ic iegi M on m the Pentateuch and to recommend it is 
\il 1 le o Gentile rtadtr The method 01 e\po ition is some 
whit more popular than in the allegorical commentaries tor 
ihou h tha 11 el hot of interpretation is not wholh excluded the 
mam objtc 1 to give suth a view ot the lemdation as Ihilo ac 
ci Jltd a hi tincai This work has three mam divisions (a) an 
\ccoin of the creation (^oapLoroua) 'which Moses put tirst to 
show that his e isknon wis conlormed to the will oi nature and 
that th retore t! o e who fol owed it were true cosmopolitans (b) 
the Biograpnits of the \irtuous — so to speak the living 
uiiwrit tn laws which unlike written laws pre ent the general 
tvpt ot moral conduct (c) Legislation Proper in I'wo subdivi 
Sion — {a) the ten principal chapters of the law ( 13 ) the special 
laws belonging 0 each 01 these ten \n appendix adds a view of 
uch laws as do not fall under the rubnes of the decalo^^^ue 

I\ Besides the above named three great works on the Penta 
ttuch Philo was the author ot a number of isolated writings of 
which the following have reached us either in their entirety or in 
tiagments (i) Ilept iStoo Mwerews (Itta Mom hb i-m M u 
80*1 / 9) ( ) Ilepi Tov ravra crrovdaioy ttvai ikadepov (Quod 

omnth prohus Itbif M 11 443-4/0) The genuineness of the writ 
mg now possessed b} us is not undisputed but see Lucius Der 
rsstmsmus (iS&i) pp 3 (%) Ets (Advtrsus Fkc 

am M u 3I/-344) and (^) Ilepc apercop hat Tpea^etas Tpos 
Tawp (De la^atwne ad Gatum M 11 543-600) These two works 
have a \er> intimate connection In the first Philo relates how the 
Roman governor Flaccus m Mexandria towards the beginning of 
the reign ot Caligula allowed the Alexandrian mob to persecute the 
Jews In the second he relates the persecution under Caligula that 
divine honours should be everywhere accorded to him and how 
the Jews of Alexandria in vain sought relief by a mission to Rome 
which was headed bv Philo These were parts of a larger work in 
five books (5) Ilepe irpopoias (De promdentta) This work has 
reached us onl> m an Armenian translation which has been edited 
with a Latin translation by Aucher (see below) 1S2 It is men 
tioned by its Greek title in Eusebius (BE ii 18 6 Praep Ev vn 
ofm viu i^fin ed Gaisford) (6) AXe^avBpos 7 } irepL rov \6yop 
7 A aXoya ^ma(De Alexandra et quod propnamrattonemmuta 
amrnalm habeant so Jerome DeVzr III c ii) the Greek title 
IS given in Euseb HE u 18 6 This also now exists only in an 
Armenian translation which has been edited by Aucher Two 
small Greek fragments occur in the Flonkgium of Leontius and 
Johannes (Mai vet nov coll vii i pp 99 looa) (7) 
fwodeuKa^ a wntmg now known to us only through fragments 
preserved in Euseb Fraep Ev viii 6 7 (8) Ilepl lovdamv a 
title met with in Euseb i? E 11 18 6 The writing is no doubt the 
same as H wip louSaiasF aToXoyia from which a quotation is 
given m Euseb Fraep Ev vm ix To this place also perhaps 
belongs the De nohUtate (M 11 437-444) which treats of that 
true noblesse of wisdom which the Jewish people does not lack 

V The doubtful treat&ses (i) Ilept ptov decpptjTucov ri hearoru 
aperm (De mta contempkizva) the sole original account of an 
ascetic community known as the Therapeutae (qv) having their 
home on the shores of Lake Mareotis (a) Uepi a 0 ap<rias uSopov 
(De tncorrupt$bddatp mutdi) declared unauthentic by Z Frankel 
and J Bernays has been defended by F Cumont (3) Bepl 
duTiMm (De mwndo) It is generally agi;eied that in ll Cohns 


vord hi^iis noth Is bji a iommlati m from variou por 10ns of 
the "-ept aoVapatas koopoi a d o ht Philonit works (4 ) Two 
fiCGur D ^ 7nfsjnf aid D /w ext in onh in Irneiim 
v*re Uriah ta ( Ilept ^av^a a’^oioaio urai tXeiOfpov 

it z id n ^ pr huslj r ^ v be n tarh worl ur Ihilo wlicb 

P V\t d ndhciitic lo bt he ci litpt '^povo m {D pre 

a 1 tzu whith ve po s 1 v holt onh ir an A-rm man \er 
10" eOi so wo ^ool the nr oi which a^pe r to be in a 
Ch i ti n rtcei ion but the e 1 no rei oj for dtnvii g its I hilome 
ongm 

B LLircRVXH — C Sie f ltd Ikil n i Aanhij (Jena lo ) B 
Rtt r Fi 0 ltd de Halacm (Lep^ i ;?) L Ztllf^r Die Phili 
e dtr Cn chen {1 i) H Drummind Pkilo Judi m E 

Schu tr Th Je^z h Ptop e m i T me r Jesus Lhn t (trans J 
MaCijheraon b Tavior ard P Cbii tie ibji) J Martin Ph io 
. (i o » ID *\lura Phdn d ik ndr et k Qua n m E a gti 
(ijio) 7 he Biblical inhqmt c 0} Pula Grans iiori the old Latin 
i vtr ion b> M R Jamt 191 ) H \ 4 R nntdv Phil Con nbu 
toi to Reh ton (1919) T H Bill n Th Platon m c/ Phlo 
] Judaeus ^Chica o IQ19) The L€i,ac% o 4 Istae^ (edit h R Bevan and 
C Sircer ij ) For the que tnn oi the genuin ne s and value n the 
De I it a Coniemphti a see J Berna m the ibha idhm^cn der Akad 
em e der ll senschafien (18 6} G h ot Liud s if les ihtrapeut ^ 
f Geneve iSSo) P L Lucius De Th rapenten (Stra bourg 1S80) 

L Massebieau m Revue de I his cure des rtbgtons (vol wi 1S8 ) 

I F Cumont Philo de aei mundt (1S91) F C Convbexrc Philo 
' About the Coniemplait e Life (1S95) F Mendland Dze TkerapeuUn 
(Leipzig 1S96) (E Sc C Bi) 

PHILOCTETES, son of Poeas king of the Mahans of "Mt 
Oeta a celebrated hero of the Trojan War Homer merth states 
that he was distinguished for his prowess with the bow that he 
was bitten by a snake on the journey 10 Trov and left behind in 
the island of Lemnos and that he subsequently returned home in 
safety In the post Homeric accounts Phiioctetes or his father 
had been given tht bow and arrows of Heracles (se Heuclles; 
as a reward for kindling the fire on Mt Oeta on which the hero 
immolated himself Philoctetes remained at Lemnos till the 
tenth year of the war 4 n oracle having declared that Troy could 
not be taken without the arrows of Heracles Odysseus and 
Diomedes (or Reoptolemus) were sent to fetch Philoctetes On 
his arrival before Troy he was healed of his wound by Machaon 
and slew Pans shortly afterwards the city was taken On his 
return to his own country finding that a revolt had broken out 
against him he again took ship and sailed for Italy where he 
founded Peliha and Cremissa He fell lighting on the side of a 
band of Rhodian colonists against some later immigrants from 
Pallene m Achaea His tomb and sanctuary were shown at 
Macalla on the coast of Bruttium 
See Homer Ilmd 11 718 Odvssey m 190 vm 219 Sophocles 
Phloctetes tmd Jdbhs introduetton Biod Sic iv 38 Dxo Chrysos 
tom s 59 Philostratus Heroica 6 Strabo vx 54 Hyginus Fab 
36 10 

PHELODEMUS5 Epicurean pbilosopher and poet was bom 
at Gadara in Coele Syria early m the ist century e c and settled 
in Rome in the time of Cicero He was a friend of Calpurmus 
Piso and was implicated m his profligacy by Cicero (m Ptsonem 
29) who however praises him 'warmly for his philosophic views 
and for the elegans lasctvm of his poems (cf Horace Sattres 
I x2o) The Greek anthology contains thirty four of hi epi 
grams Thirty six treatises attributed to Philodemus were re 
covered from a villa at Herculaneum 
The Rhetoric has been edited by Sudhaus (X892-93) the De 
Ira and the De Pzetate by Gomperz (i8fi4--6s) the De ^mim by 
Kempke (1884) De Vztm by Ussing (1S68) De Morte by Mekler 
(1886) See Eercid Volum (Oxford 1824 and 1861) Mayor on 
Ciceros De Natura deomm (1871) ’Oherweg Gmndnss der Gesch 
der Phdosopkze Bd I (1926) 

PHGtLOLAUS (b 480) Greek philosopher of the Pytha 
gorean school born at Tarentum or at Crotona (so Biog 
Laert 'viu 84) was probably a teacher of Democritus After the 
death of Pythagoras great dissensions prevailed m the cities of 
lower Italy According to some accounts Fhilolaus obliged to 
fiee took refuge first in Lucanm and then at Thebes where he 
had as pupils Simmias and Cebes who subsequently being stil 
young men were present at the death of Socrates Before tins 
Phiiqlaus had returned to Italy where he was the teacher of 
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\r i\t ^ Hi tntt ec rVep P h orea^ Ktn t ht %m i oi hi\ tannot oroperh be separated 

pir ^ tI L i'^ u 1 mTo tr si ^ in ler r n — tht \ i bi iiroj o e idtcrts as ian uage i closeI> bound 


SI ci ill 1 le u IS q cr \ tH j i r 

E & tt ] ! F } i, u.t3 Pkt B ^ >— 

\ hi 1 d c po\e tu i n ou Cl T>'t ^ 

I\ h V o k n L\ Pe ac Cx. t f T 

co\ r\ 0 E t a^ar o i ^ ri u d o Pi ^ -nro a ^ E ae 
L anu ^ ock a td u ba\i beta bt n uno a n 


b i it a CXD e s oa of the iJvhole cultural life 

c I it ^ 1 

Before AD 1800— Tbo A languages were studied in a 
tit i 1 u 1 cc tune it is rot till the beginning of 
It I h L t ee he n e oi phiiolog) as it is now 
ndt 3 d 1 i ibici ^ t laid on toirparison of reia ed 


i ed ^ to re la r iknen s Phi o aa con-^tc na let 
idt s hd!.* la X. ik*" 11 ar n tu e u ood e cepen o i ntir 

fo n m a i n d the te rahedron to hre the ot^ itdron to air 

ht iius b J Oil fo I ei ^r>J tbe cube o ear I th dodet h dron 
he as i lied to a bfih elenitn ae ner or as omt thiOK to the 

unnur e (vee Pint a PI Ph ii 6 ck oe rov rr)P 

roi rai'^os cr^aipa^ and b ob Ed Phys i lo o '-ar o'<^>atpas 
oXkos) This theoiy howe\er suptrticial from %e s aidpomt of 
obsenation indicates con idcr^bie knowledge of geometrv and 
ga\e a great impulse to its tud> roiiowmg Parmenide Phiio 
laus regarded the soul as a mi\ture and harmon} ot the bodily 
parts he also a sumed a substantial soul whose existence in the I 
body IS an exile on account of sin I 

Ihiio^aus wa the fir t to propound the doctrine ot the motion 
of the earth some attribute this doctrine to P>thagoras but 
there is no ecidence in support oi their xiew Phiiolaus supposed 
that the sphere of the fixed stars the five planets the sun moon 
and earth all mo\ed round the central fire which he called the 
hearth o! the universe the house o Zeus and the mother of the 
gods (see Stob Ed Phys i 488) but as these made up only 
nine revolving bodies he conceived m accordance with his num 
her iheoiT a tenth which he called counter eaith av 7 ixBa>v He 
supposed the sun to be a disk of glass which reflects the hght of 
the universe He made the lunar month consist of 29^ days the 
lunar year of oo4 ^nd the solar year of days He was the 
first who published a book on the Pythagorean doctrines a trea 
Use used by Plato m the composition of his Timaeus and to which 
the mystical name Ba/ xttt is sometimes given 
For fragments see Rit tr and Preller Ezst Phi Graecae (1898) 
and H Bids Die Fragmertte der Vorsokratiker Bd I (4th ed 19 ) 
See also BoecLh Phlolans des Fythagoreers Lehren nebst den Bruch 
Siucken semes Uerkes (1S19) Schaarschmidt Die augenbLcke Scknft 
s^eUerei des Fhlolaus (1864) Chaignet Pythagore et la phlosophte 
pythagormienne contenant les jragments de Fhlolam et dAtektias 
(1873) Th Gomperz Greek Thinkers (Eng trans 1901) 1 J 
Burnet Eafly Greek Philosophy (3rd ed 1920) Bberweg Grundnss 
der Gesck der Pktlosophe Bid I (1926) also art PYrnAConAs 

PHILOLOGICAL ARTICLES In addition to the general 
article Philology and an outline of the ramifications of Com 
parative Philology^ the subject of Grammar is exhaustively 
treated AE the mam languages of the world have articles of their 
own e i Arabic Language Chinese Language English Lan 
GUAGE French Language German Language Greek Laiv 
GUAGE Ancient and Greek Language Modern Hebrew 
Language Italian Language Japanese Language Latin 
Language Manchu Language Mongolian Language Poly 
NES iAN Languages Russian Language Serbo Croat Lan 
GUAGE Spanish Language Turkish Language This is by 
no means an exhaustive list as many httle known languages are 
included e g Bushman Languages In tbe event of a language 
not receiving discussion under its own name it may be discovered 
under tbe name of the family to which it belongs e g Indo 
Europeats Language f Celtic Languages etc There is a com 
prehensive article on the slibject of Language itself there are 
tiso artides on Phonetics and Pronunciation 
PHILOLOGY The word philoiogy k here tafeefi As meaii 
uif the saence of language t e the study of the structure and 
of languages thu^ cottespofiding to JifiguisticS (Fr 
and Cer SpPackim&s&nschaft) bfit differing from 
As it IS generally understood on the Cofitnient aud 
te En^nd where it means literary or tiAsSical scholar 
te tee phiiotegist m the latter seuse iatiguage is one of the 
te the comprehension of the whole culture of smue nation, 
TO not m dbfect of study tor its own sake as ft Is to tib iteiol 
ft %% stete te witeh tee wotd ft used 
Us ^ stel h# art mf be mM ^ 


i nfm t G ht h 0 c 1 r«i leknment ot their ruttures 
Th Chits liar tc resb ore our era elaborate dictionaries 
ot thi 1 o r k t ..imlarh the Ass nans compiled lists of 
or..s and \h '■it ih ^ nmatnal explanations But they 
di 1 no^ per tntt so dttplv into the understanding' and analysis 01 
their oi\n ai^ua e s did tht earh Indians whose grammatical 
mvts icalio is ha\e had a fit reaching influtnce on European 
phiio'og e pttiall> ir the 19th century It was occupation with 
the acr d hvmns rd RolaW> he Rt eda that gave the chief 
impu se to the s^udi each little detail was handed down with 
rdifeious fidthiy nd \ a therefore carefullv examined We find 
m India pam tiding imt tigation into phonetics with a minute 
de enpUon of each sound and Us formation further precise ac 
counts of the changes of sounds in the inflection and formation 
of words What wa studied wa not only the role of sounds in 
isolated words but a! 0 the modification which sounds underwent 
when wo ds were prono anted m connected speech (sandht) Each 
word was anJystd into its elements root affixes to form stems 
and infltctional endings and statistics were given of the occur 
renct of each of these elements In this way the earliest con 
tnbutions were gnen to the building up of an etymological science 
Among the Indian grammarians Pamm ranks first his work has 
been called the most complete grammar existing for any lan 
guage dead or living 

In Greece philosophers discussed the ultimate origin of Ian 
guage some holding that words had come into existence by na 
ture others that the> were due to convention Incidentally they 
indulged in the wildest etymological guesses Aristotle gives the 
first beginnings of a dnision into parts of speech and this was 
further developed bv the Stoics to whom are due those names of 
the different casts which in their Latm translations are still in 
use with us The Alexandrians are of importance through their 
scholarly treatment of the old classical literature But the horizon 
was bounded no barbarous tongue was thought worthy of 
study and therefore no true insight into the essence of language 
could be gained Roman grammarians did very little beyond 
imitating their Greek predecessors Nor did the middle ages 
produce anything worthy of mention in this brief survey 
From the i6th century onwards we find a growing number of 
descriptions of single languages but very little was done for a 
comparative investigation of languages except perhaps for the 
Semitic family The foohsh superstition however that ail lan 
guages descended from Hebrew as the language spoken in the 
garden of Eden gave rise to many absurd etymologies Leibniz 
was one Of the first to entertain saner ideas with re^^ard to the 
division of languages according to their relationship hke some 
of his contemporaries he was also interested in the idea of a uni 
versal language for scientific purposes Among valuable works 
of the I8th century we shall here mention only the comprehensive 
but uficntica! collections of words and speamens from all the 
then known languages the best of them are due to Pallas (17S6 
X751) and to Hems y Panduro (1784 1800-05) these were 
superseded by Adelungs Mtthndates (1806-17) 1 ) JemsChs 

PhdosQphuth kfihsthe Vergkickung Don vterzekn Spracken 
Europms (179^) fe ^ comparative appraisement of languages 
chiefly from an aesthetic point of vie-w and thus totally different 
from what We now understand by comparative philology 
Riae of CotUpatatlTO Philology —The discovery of Sanskrit 
gave a ffiighty fanputee to linguistic studies though the work of 
the FVenoh Jesuit lUiSslottary Coerdout (176^) with its 06ffir 

e h of %m^kut with Latin not printed Ml 40 yeate 
unporthnte tto Atteteed it the time to ter wififam j6&Mi 
Mmmtei mmk (rt# m wMoh he drew the tmtMah hm 

m of lAtabst (Iteek Latm ihm 
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1 u i. f cm ome c< n r ot oari di pe ! ^ i r Iun4r 

e\i 11 |i\i{! tl \ d\ or ne re o^nihoii ot thi 

\ T ^ I rf ! f iiH Li ^ L pc nd m I rj C dv 

ii I 0 } 1 If \ r (Hun ni as rnhttd oFn xl id 

^ u t £ c4ii.no Finno I c phlolo^v 
I fi£ ^ 1 iMh j n ctn rt e Doraci H t e 

or L j 1 ^ j c \ tema ic \\ 1 e c itl 1 jal e c r t 

F H ! 1 1 1 uni ti rtc ^ n t t lu the D 1 1 Ri m 

R ^ U ^ Ct " n F mz Bopp ^rd J con Gr n 

Rasl I )r ce 01 oiind h\^ 1 d formuhttd nt Gti 

1 fi t lit lift reio e Gnmni he da m d no 0 ^ 
\i I bi 0 F 1 0 Lent md Dn idian lai cuace ri u ic an 
t el t\ K I on oi the me liodolo it 1 printipics 0^ tht ^cv, 
It tc f opp ir ed fiOPi banslrit but successively suomitted 
urc It nd f^reater riimbir of the Aryan languasje to penetrn 
mg and wrote the first comprehensive compara^ivt gramm r 
of ill ihi t ^ n c.2ges— a work which exercised in enormous in 
fucnci on linguistic s udies ail over Europe Grimm was chieHv 
occupi d vitl tie Gcrmmc group and brought out a \cr\ m 
portant gramm r of all the languages of that group v ith the 
mill rt laid on histone development Bopp and Gnmm had 
a g eat number of followers chiefly m Germany — of the eider 
genera ion onlv one scholar can be mentioned here Pott whose 
etvmological mve tigations cleared much new ground Chairs of 
comparative philology were founded in many universities and 
period c 1 were devoted to the science the most important for a 
long fim be ing Kuhn s Zetischn ft fur z ergletchende Sprachfon ch 
uii Iht new points of view (comparative and historical) soon 
affected all branches of linguistics and a number of special phi 
lologies came into existence with similar objects and methods 
Romanic philology headed by Diez Slavic by Schleicher and 
MiLlobich Kel ic by Zeuss For the das ical languages Georg 
Curtius s researches were of verv great importance 
Tht chief Icidei m Aryan philology about i860 was August 
*=ichleiihtr whose Compendtum der vergleichenden Grammattk 
f 1st ed 1861 ) had far reaching influence especially through its 
insistence on regularity of sound changes and through its bold 
attempts it reconstructing theoretical forms of primitive Aryan 
which he took as the starting points for his explanations of forms 
actually exi img But the system was too rigid and rectilinear to 
do justice to the complexity of linguistic life the whole was 
vitiated by the dogmatic assumption that primitive Aryan had 
a verv simple structure with only three vowels (t a u) and 
that the whole evolution had taken place m prehistoric times 
through three periods a root period a period of agglutination 
and finally one of inflection while the historic period had wit 
nessed only decay 

New Views —A new era may be dated from about 1875 "^ken 
a series of important discovenes profoundly modified the views 
of scholars about the primitive structure of our family of Ian 
guages The way had to some extent been paved through the 
sober discussions of the nature of language m genera! found in 
the works of J N Madvig and W D Whitney of still greater 
importance was the study of phonetics which now came to be 
more generally recognized as the necessary basis of all linguistic 
investigation The study of the complicated phonetic systems of 
living languages shattered the hehef m the extreme simplicity 
of primitive Rryan The realization of the extremely important 
part played by analogy formations m the evolution of modern 
languages led to a wider application of the prmaple of analogy 
to the explanation of forma m the older stages Thus a great 
many seemingly exceptional forms were explained m a natural 
way and a new school of comparstivists triumphantly proclaimed 
that phonetic laws admitted of no exceptions sound laws and 
analogy sufficed between them to account for the historic de 
velopment of forms 

The most important discovery of that pertod was the palatal 
law ^ by which ceartam consonantal peculmrities were mod to 
p»ve that Sanskrit m prehistoric bptoM bad l»d a vomte systom 
siimter to tlmt of Greek with $ and § in di^nite wtaro 
Sttttkrit as we Mow it hm umf ormJy u. The MM the ah 
Muto |lrp»tm# of ftteb IMTMn % m the 


ir ^ pfnoa could bus be mamt med no onger and some eit 
u t i F aroppun Lnguiges which had been supposed to be later 
reve oonei t vvtie v bcui to Dt remnant ot iie oide tee 
1 i fon ht \vaa 1 Th theorv ot tl e ovelalttr 

i or lomd lor m ii c 11 Greek ‘heXoi^a At'-o and 

1 i urvivii Hi Eniii n dr u d? f p di mk ( ibla 1 gradation 
or uopho i ) wa comi a e \ itvcr cd tit gr de Itp o m" nov 
t 1 red i jtt.Lnin'’ cf i ip ir c^d 0^ lemg t ktn i& the 
i 1 I ace of V hill 1^ ^ ai expin ion Kiri \cnier ois 
i) trtd the 1 on him, la t that dimrenics in Genrimc con 
like hit btn ten Terr ai ^ n. I cl r nd cf in Bfuatr 
u u itir ^ on m pr me al tctnt coiiaitioiis preserved 
in t^tir 0 de t forn m bm Lrit un v and that the d lertoce b 
tvve n m Engii h tu n and r in t?c v connected with the fatl 
tna the singulars of perfect ten es in S nskrit ire str ssed on 
the rout but plural on the enamg \!i this opened iitw vi las 
nd give f esh in pul es to Rr^in phiiologv A codifita 1011 of 
V’wan gr mmar according to the new views wa given in Brug 
mann Grmdrm der erghtchenden Grammattk der indo cr 
mmischen Sprachtn ( nd id ihq -*1916) whiit the theoretical 
ba lb was worked out in H Paul s Pnn iptin der Sprackgeschichte 
(4th ed 1909) and B DeibrucLs Btnlettimg m das Sprach 
s tidiiim (oth ed igoSi Delbruck also wrote the first compre 
hensive Arvan syntax {I irgletchende Syntax der mdogcr 
mamschen Spracken 1893-1900) 

Aryan Langtiages — I or sev era! decades the e had been no 
doubt as to what languages were Arvan and the relation to it 
even of Albanian and Armenian had now been settled But the 
oth century has brought the di cover> of new languages be 
longing at any rate penpherxcally to the Aryan family namely 
Tokhanan (really two ditterent languages) and one of the Hittite 
languages These present several features not paralleled in the 
other Aryan languages and no >ei sufficiently cleared up m spite 
of the keen interest and labours of several scholar Attempts hav e 
also been made to demonstrate a more remote affimty between 
the Aryan and two other great families of languages that with 
the Finno Lgnc family seems highly probable 
A most interesting attempt has recently been made to prove 
a primitive relationship between Aryan and Sumerian (C Autran 
Sumenen et Indo European ‘Bb.xis 1923) Some of the similarities 
adduced are very stniang but there are so many difficulties m 
the grammatical structure of the two languages that the kinship 
must at present be considered an open question 
Outside the Aiyan languages much excellent work has been 
done especially since the methods developed m Aryan philology 
have penetrated into the other domains In many of them his 
torical research is made impossible by the fact that we have 
only recent texts and descriptions but sometimes the co existence 
of several related languages peimit us to some extent to draw 
conclusions backwards to a state m which the now separate Ian 
guages formed one whole thus with regard to primitive Bantu 
( Ur Bantu ) Some languages found in old inscnptions have 
baffied all attempts at comprehension among them Etruscan 
Language and Racial Psychotogy^While most of those 
who have dealt with the general problems of the nature of Jan 
guage and its development have started as was natural from 
the European languages and the great family of languages to 
which they belong there have been other scholars whose en 
daavours have been especially directed towards the understanding 
of the psychology of tenguage and who have therefore to a great 
extent gone outside the languages spoken by civilwed nations 
to ascertain relations between the language of a race and its cul 
tore and mental charactenstics A pioneer m that direction was 
Wilhelm V Htimboldt whose great work op the Kawi language 
was ppfefaoed by a profound investigation into the differences m 
structure of the various huipm langtages ^nd their mfiuence on 
the mental development of man (1836^40) His chief disaple 
was % Stmnthal who m num# rmis worM treated of the relation 
between language logic |»yehology His tet work Ck&ral 
der fypm im (l8do> 

«;ompteMy U rSgs hy F m ^ sha» 

^ ^ I, IpM mfcf of the of 
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0! le ot tb mo t 0 1 me I s ^ith p \ holoc^i J m 
tcipre^ tio'^ Et t %r or»w % a cj e in tut ^ame cErec ion h\ 

H C 0 der Ga ah on G oil. bo n )f bem pos 

n el ui kno \ cd e id ps. ho t t 1 acu en \ 
nab DL '\cn \ a Hitiiorl i B \ Finck Dt Faip x^endes 
S Thtio iL ipz ml wi n it«^ dnai\ is ucht ee in 
"11 1 trd ores on he b i ot one te\ tron each hnsruape 

In igco he nil o\ n Gtiman pbilo opher \\ Wo o em 
ploMF the xloh pparatwS oi noderr ps>ihologist «nd part 
of h t of 1 r jis n de in n temp to pre tnt a consi t,nt com 
prehtn i\e ar\€\ ot iincui tic phenomena (I olktrpsychologze 
I D £ Sp acht) but his \ie\\ met vi h little acceptance on the 
part either of ph lologi ts fDe^brutk Suttcrim) or of philo o 
pher (Mart}) A. recent school m Germans headed b} K. \o s 
ler tries to connect gramm r ’^ith the tnt ot civihzation in 
general and of literature m particulai interpreting lingui tic 
deteiopments and grammatical peculiarities m terms of national 
p >choiogy 

The psychological a pect and the emotional importance of 
Ian u ge m general has been studied recently great ardour 
4 mong tho e yho bate lately contnbuted to this side of philology 
are F Mautbner A Marty Ch Bally E Cassirer J van Gin 
neken and H Delacroix 

Daaguage and History* — ^Linguistic research has very often 
been invoked to assist in settling historical questions Important 
re ults hate been arrived at through int estigation of place names 
(q i) ) The history of a nation s culture can be illustrated through 
a study of successive strata of loan t^ords (See La\glage ) The 
question of the Scandinavian origin of the Russian empire has 
been definitely settled through the names m the oldest sources 
It IS now possible to speak of linguistic archaeology as a separate 
branch of science see especially such important works as V 
Hehn Lulturpflan en und Eaustiere (6tb ed Berlin 1894) 0 
Schrader SprachvergletcJ mg und LrgeseJnehte (3rd ed Jena 
1906) 0 Schrader Reallextkon der mdogetmamschen Altertums 
kunde ( nd ed igi*]) ] Hoops If aldbaume und Kulturpfian en 
tm germamschen Altertwn (Strasbourg 190^5) S Feist KuUur 
Aushreitung und Eerkunjt der Indogermanen (1913) 

Languages of the World — k survey of ail the known Ian 
guages of the inhabited earth ^ith short grammatical sketches 
and brief specimens was gi^/en m Friedrich Muller s Grundnss der 
Spraclimssenschaft (4 vols Wien 18/6-SS) The attempt has 
never been renewed on so extensive a scale F N Fmck Dte 
Sprachstamme des Erdkretses (Leipzig 1909) gives a bare enu 
meration of the names of languages but the great work Les iMn 
gues du Monde by A Meillet et Marcel Cohen (Pans 1924) 
does not content itself with this but gives valuable discussions 
on many problems connected with the present state of hnguistic 
science with regard to some at least of the linguistic groups 
An extremely bold attempt at proving relationship between aE 
existing languages and thus establishing the monogenesis of human 
language is found m various works by A Trombetti most elab 
orately in Elementt dt GloUologta (Bologna 1923) most phEol 
ogists prefer not to commit themselves either to this theory or 
defimtely to the opposite theory of polygenesis but to leave 
the question open as impossible of solution at present An 
equally bold attempt is made m the recent book by Father W 
Schmidt Dte Sprackfamtben und Sprachenkrem der Erie (Hei 
delberg Pg 6) he tries to group all known languages geneticaUy 
and then to show intimate connection between a senes of phe 
nomena — ^phonetic traits such as the distinction between voiced 
and voiceless consonants initial and final sounds and sound 
groups morphological pecuharities (number exclusive and in 
elusive pronouns gender numeral systems) syntactical features 
(place of genitive and adjective) — on the one hand and on the 
other hand ancient centres and migrations of cultural phenomena 
totemism agriculture matmrchy etc 

Bmxrooiuipnrt ---Histoiy of Philology 0 Jespersen^ Book 

I (1922) W Streitberg Efimekung der tndogermamschm 
Siirachm (only two volume of a planned great work have appeared 
i&hng with Greek Latm Mtic Slavic and Albanian, 19x6*17) 
$Und md d%fgahm dgr Spritckmmmsckafi Festschnft fm' W Streti 
(1924) » fi Pederse% Sprogmdmskab^ i ie$ xp* 


(i ^ Th mtr Tf / ck e ^erS^rach sserschaft (1927) 

E r 1? ni al 1 lb r 1 e t c w 0 \ ork mentioned above Les 
la? f L I t u dr b hmiat Di Sprac tjamthen See dho 
urcicr Lwc d Cf \t iw (O J ) 

PHILO or BYZAMTJUM, Greek writer on mechanics 
oun ht 1 du 1 ^ he a ^er na i 0! ^he nd centur} b c (accord 
mg 0 or t a c 1 r ear le ) He was the author of a large 
wo k (Mnx^ till d I a ot wmth con iderabie portions re 
mam 

SeeQd b R ^ tore (i 9i) and Vi/ bchmidt De Ingenm Spmtuah 
bus (Lain tr jt \iabic ver ion of a ^ost one nai 1899) 

PHILO OF LARISSA, Greek philosopher of the first half of 
the 1 t century Be During the Mi hridatic v\ars he left Mhens 
and took up his re iJence m Rone He was a pupil of Ciitom 
achus whom he su cctiltd as head of the Third or New^ Acad 
emy “According to bextus Empiricus he vias the founder of the 
Fouith Academv but other writers refu e to admit the separate 
existence of moie than three a ademies (see Academy Greek) 
In Rome he lectured on rhetoric and philosophy and collected 
many emirert pupils amongst whom Cicero was the most famous 

See Gr sar D e ikademtker PMo und Antiochus (1849) Heimann 
De Pkthn Laris aeo (Gottm en 18 i and 18^5) and Gberweg 
Grundr ss der Gesck der Philo ophie Bd I (1926) 

PHILOPATRIS, the title of a dialogue formerly attributed to 
Lucian but now generally admitted to be spurious The scene is 
laid at Constantinople A certain Triephon who has been con 
verted to Christianity by a bald long nosed Galilaean who was 
carried up through the air mto the third heaven (an evident 
allusion to St Paul) meets a friend Critias who is in a state of 
great excitement Triephon inquires the reason and the invo 
cation of Zeus by Cntias leads to a discussion on paganism and 
Christianity in which all the gods proposed by Cntias are re 
jected by Triephon who finally suggests that Cntias should swear 
by the Trinity Cntias goes on to relate how he had been intro 
duced to a gathering of pessimists who predicted all kinds of 
disturbances in the empire and defeat at the hands of its enemies 
The Fhtlopatns was for a long time regarded as an attack upon 
Chnstiamty and assigned to the time of Julian the Apostate (em 
peror 361*^63) Chronological indications led Niebuhr to asenbe 
it to the reign of Nicephorus Phocas (963-«969) a view now gen 
erally supported 

Bibliography — Editions by J M Gesner (1715) and C B Hase 
in the Bonn Corpus senptorum hist byz (18 8) vol \i also included 
in Jacobitzs edition of Lucian (1839) B G Niebuhr Ueber das 
Alter des Dialogs Philopatns m his Kletne hstonsche Schnften vol 

II (1S43) R Crampe Philopatns Em hetdmsches Konventikel des 
siebenten Jakrhmderts u Constantznopel (1894) C Stach who 
shows its late ongm by linguistic tests De Phlopatnde (Cracow 
1894) S Remacli Revue arckeologique vol 1 (190 ) and for 
further authorities article by Von Dobschutz m Herzog Hauck 
Realencyklopadie fur pratestanttsche Theologte (1904) 

PHILOPOEMEN (253*184 bc) Greek general was bom 
at Megalopolis and educated by the academic philosophers Ecde 
mus and Demophanes or Megalophanes In 233-2 Philopoemen 
skilfully evacuated Megalopolis before the attack of Cleomenes 

III and distm^-mshed himself at Seilasia (222) The next eleven 
years he spent as a condottiere m Crete Elected commander of 
the League s cavalry on his return he reorganized that force and 
defeated the Aetohans on the Elean frontier (210) Appointed to 
the chief command two years later he introduced heavy armour 
and close formation for the infantry and with a well trained army 
beat Machanidas of Sparta near Mantmea The new liberator 
was now so famous that Philip V of Macedon attempted to poison 
him In 20 -I Philopoemen drove Nabis the Spartan tyrant from 
Messene and routed him off Tegea After another long sojourn 
in Crete he again received the command against Nabis Though 
unsuccessful at sea he almost anmhfiated Nabis s land force near 
Gythium but was prevented by the Roman Flamminus from 
taking Sparta In 190 Philopoemen protected Sparta which mean 
while had joined the League and thereupon seceded but punished 
a renewed defection so cruelly as to draw the censure of Rome 
At Messene he likewise checked a revolt (189) but when that city 
agam rebeEed in X84 he was captured m a sfarmish and promptly 
executed PMopoemens great ^ent lies in hi? having Restored 



743 


PHILOPOxXU^— PHILOSOPHY 


^!ii ’n lift in cinertY ^ thou \ hit the \ihdL nLiicu ( 
i u \er ara 

I r P r “■ 1 t c ir d I h it\ The cl a 

Lfl i’^ r \\ i \ t 'L id h\ F\t h i 
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PHILOPONUS, JOA1SNFS (Joh Gr-u n iv. > t 

G eel I osip^ r ot A-lexaiclrM. li tc m ht la er di o tie I 

h a t j urmn'T ot tne b^h ccptar ot oar cr^ T u 
I nt CrL 71? I it ht i uired n iirtu o ms leau t oi 1 r 

u I r li tiiturt hat of P/ ^opo? op»mg to tht 1 rce n n 
4 i rti i iiL tompo ed He \\as a pupil oi \iin inu 
Ht riit nl 1 iippused o ha\e writ tn the lite of \n to k 
ooicti 1 It n iittd to his master To Philoponub art at nbxitca 
a hn,c 1 umxr ot works on th€okg> and pnilosoplij It is aid 
that ht was at fir t a Chnstian 

Th n ^rc c rt i n \ ritmq ot Phiioponus con 1 1 of commentaries on 
\r t tit I hi include \ ork tn the Ph\stca the Pnor and the 
i f r I ii o tht Miti r ! ica the D m nm the De i^en ra 

ti f a? n i ar th De i ? eri ?e i? ientu and tht Afeaph tea 

Ht rot£ n tatk m Frotiu ind p bdM> two treat! e on math 
n tf Limm nta \ on tit MathimaUc of Y comad tHi edited b> 
H iH ^iS?4 and ) and a Tteattse 07 i the Lse oj the istrolabe 
pnbli bed b\ Ease th mo t anaent work on this instrument 

PHILOSOPHICAL ARTICLES The most important 
phibsophii 1 articles contained m tms Enc>clopaedia may be 
tnumeraka in three groups iiimel> (i) the ke> articles dealing 
either with the whole held or with one of the mam dmsions of 
philo opln ( ) articles dc\ oled to particular philosophical schook 
or tendencies in the histor> of philo oph> and (3} articles deal 
in<^ with special philosophical problems or topics In addition to 
the article hcie enumerated there are some ^00 shorter articles 
dealing with \anous philosophical subjects and about 400 arti 
des of xar\mg len th devoted to mdnidual philosophers — 

fii Key Articles — Philo oph\ History of Metaphysics 
Knowtidie Theory of Logic Logic History of Logistic 
Ethics Lthics History of Coyip arative Ethics Social 
Philosophy Psychology Psychology History of Aes 
TH iircs \4LiE Theory OF 

( j Articles on. Philosophical Schools and Tendencies. — ^ 
Academy Greek Arabian Philosophy Cambridge Pla 

TOMSTS CaRTESIYMSYI COMMON SENSE PHILOSOPHY CyNICS 

Gy REN Alts Bialism Eclecticism Egoism Eleatxc School 
Eyipiricism Hfdomsyi Holism Idealism Indian Philos 
oiHY Ionian School of Philosophy Jewish Philosophy 
Matfrialisyi Megarian School Monism \eo Hegelianism 
Keo Kantianism Keo Platonism Neo Pythagoreanism 
Pantheism Peripatetics Pessimism Phenomenalism 
Pluralism Pragmatism Rationalism Realism Scepticism ^ 

SCHOLASTICISYI SOPHISTS SPIRITUALISM StOICS TrANSCEN 
DENTALISM UTILITARIANISM 

(3) Article on Special Problems — Absolute Accident 
Analogy Belief Body and Mind Casuistry Category 
Causality Duration Emergence Explanation Form 
Free Will Immanence Induction Infinite Innate Ideas 
Intuition Logos Metempsychosis Nature Personality 
Probability Qualities Prmcry Secondary and Tertiary 
Relativity Iallacy Material Verbal Logical Subconscious 
Scientific Method Space Time Substance Thoughts 
Laws of Truth 

{See also Psychological Articles and Articles on Religion 
and Theology ) 

PHILOSOPHY, HISTOEY OF An adequate account of 
the history of philosophy would have to include not only the 
history of ethics logic psychology metaphysics etc but also an 
account of the early history of science For obvious reasons such 
a thing cannot be attempted here Moreover the hstones of 
ethics logic and psychology have separate articles devoted to 
them and the articles on aesthetics and theory of knowledge also 
contain the essentials of their history As there are also separate 
articles dealing with the chief schools of philosophy and with 
the leading philosophers the present article wiH only attempt to 
be a g«eral guile to the study of the histqry of philosophy 


ANCILNT PHILOSOPHY 

To rte d rr^i i niimt philo r )b\ is e ntnnv 
Gkck ^10 oph^ 1 io o dc > It rcTiitv x* a valu oi 

L t '' p li tp v It iTc^n 1 e\tii G e p lio oph\ 
CO 1 ctd 1 le Ea t rn cj 0 ts in loni^ u \ la Minor nd 
tl i las 1 ( p r^i cr \ 0 li rotu^tu pi do cphY into 

0 i p r ut Grt cc T a o I r t at Grt I ndi ions 
r itr to he mfijenrt 0 Eg\ ^ n taditr tluoii Thilts Pvtba 

o Dt c r u 1 te rd other Grttl hi iktrs Moreover 

1 diw Cm d mo Per la i wdl is Efrvpt rt known to have 
de emped more or k index dirt \ urid view ol thii own 

Uii ms 01 onenid^ thcu^i 1 1 tr ic iuruii counterp rts rt all 
o 1 tarlv ii the mam ten lenc es ot \\ t krn phi 0 ^ph\ — M )mbm 
^nd Du ill m Materialism and Ideali m \ hei m and Pmth 1 m 
Prarnna 1 m and what not One iht} even pon to certain d rtet 
onentai mfiuentes on Mestern phiio'^ophv m the ci e of \eo 
Platonism 1 1 ancient times in the c se of \ra lan or hlocnsh 
induences in the middle age and iii^^the ^cknov led<^ed mflu nc 
of buddhi m on 0 modem a philo opher as Schopenhauer But it 
remains true that Western philosophy from Thales onwardb 1 
su&ciertlv self contained to warrant separate treatment '^nd 
when the ground to be covered is enormous and difticult it 1 a 
great convenience to be able to deal with th mam stream of 
philosophy bv itself But there ae epante articles dealing with 
Prahmamsm Buddhism Indian philosophv Ara! nn philo ophy 
Jewish philosophy etc for those readers who wish to go tirther 
afield 

EARLY GREEK PHILOSOPHY 

Ionian Philosophers — A group Ionian thinkers first 
raised the question as to the nature of the substince of which all 
things are composed from which they originate and mto which 
thev are dis oived again Moreover thev raised and an wered 
this question in a non mythological imotrsonal manner They 
considered uhat not who had produced all these things Their 
answers were always m terms which we may be tempted to de 
senbe as material But that would not be quite correct because 
as yet no hard and fast line was drawn between the mental and 
the material The ultimate matter of which they thought was a 
living matter — ^they were consequently not matenalists but hylozo 
ists The Ionian group con isted of the following Milesians 

Thales ( >^640-0 $0 bc) regarded water or moisture as the 
pnmary stuff or principle of things In the then state of knowledge 
many physical phenomena must have appeared to bear out this 
view For water is found m the form of gaseous vapour and of 
sohds as well as in liquid form In the phenomena of rising 
V apour and of sunbeams people saw the sun and other fiery bodies 

drawing water for their sustenance so that water seemed capa 
ble of changing mto fire In the earth s absorption of ram m the 
. formation of deltas m the alluvial deposits left by torrents water 
appeared to be changed mto earth In the formation of dew and 
m the rising earth mists earth seemed to change mto moisture 
And moisture was of course realized to be necessary for all living 
things In these various phenomena Thales probably thought that 
he observed examples of the whole cosmic process from water 
and back mto water 

Anaximander (>610-545 b c ) was impressed by the conflicting 
character of such natural qualities as hot and cold dry and wet 
etc and could not believe that water could generate t||mgs with 
qualities opposed to its own He held that pnmary matter must 
be something different from any of the known determinate kinds 
of matter which have resulted from it He accordingly identified 
pnmary matter with the unlimited by which he probably meant 
something indeterminate out 0! which the determinate things 
earth water air and fire differentiated or separated out These 
four kinds according to Anaximander arranged themselves m 
successive layers with earth at the centre followed by rings of 
water air and fire m turn The sun moon and stars he regarded 
as masses of fire flung off by the world s outer nng of fire sur 
rounded partly by husks or envelopes of air simiHrly flung off 
by the cosmic ring of air 5ch|»es he explained as duo to tem 
porary obstructions in the apertures of fee air husks of the sun 
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Pythagoremism — The ca 1 Ion in or M ks i 
p-uiosopn, ^asbro lit to n ibrupt end b\ j 

ol Icn Thi calam > ^las io'io\ d b% a runal of Orphic an 
imil r n ,sttrj reli ions which inauenced some of the phiio o 
r he and o led o the found-iion of the P thagore n school 
Pythagoras K'^ /o-joo bc) w„ a kind of philo ophi al re 
Mvalit Influenced b> the reaval enmg oi religious interest 
among his contemporan s P>thagora endeavoured to combine 

rehgion with philo opbv nd tounded at Krotor (m south 

Italy) a kind of rehgious bro herhood wi h a pbilosophie 0 ““^ ‘ 
something b tween a cloister and a coUegt m tact the pro o >P 
probabl/ ot the mediaeval universities of Europe In the to 
of thought the most notewoith}' tea tore of the tt aching of F> j 
goras and tos school is to be found m the stress laid on fo^ 
rather than matter as the ultimate principle of things me | 
itudy of music taught Pythagoras that the concoidance of a sue 

cession of notes depends on cert m proportions between the 

itnsihs of the strings on 'Pihich they are produced He was 

impressed by this di covery of the importance of proportion 
\nd the di covery was apphed in all sorts of directions 
mmple one proportion of the elementary qualities of the boay 
(hot and cold dry and wet) constitutes health another tosease 
It was also used as the Ley to the riddle of the umverse Numen 
cal proportion thus came to be treated as the principle of thingb 
m the same kind of way as the ea her philosophers had treatea 
water fire etc as pnmary matter The Pvthagorean w 
expressed m the dictum that all things are numb rs In order 
to understand this seemingly odd dictum it is necessary to real 
hrst of aE how numbers were thought of at that time and h 
easily numbers were then confused with geometneal figuj^ 
Numbers used to be represented by means of dots arrange 
geometneal patterns as they stiU are on cards and dominoes J g 
and numbers were described as triangular or square or oblong 
according to the geometrical arrangement of the dots represent g 
them Next it will be observed that this custom rather encour 
aged the idenUfication of tne unit of number with the dot or po^i 
And since Imes can be analysed into the points and Plnnes into 
the lines and sohds into the planes that bound them it 
easily appear that it is the points that make the lines that mase 
the planes that make the sohds And once the point was toentibed 
with the umt of number it could be easily supposed that au 
tkMS are constructed out of numbers The Pytbagorean do 
is of importance chiefly because its idea of proportions or con 
figurations was responsible partly for Plato s doctnne of Id 
ahd Aristotle s theory of Forms (See Pythatoras ) 

The Eleatic School like the Pythagorean school was fonna 
m southern Italy by an loman refugee Its centre was in Etea 
Unhke the founder of Pythagoreamsm the founder of the Eieauc 
school seems to have been nettled rather than earned away oy 
the relw«s revival of the time especially by the superstmon 
which accompanied it But the importance of the school h« m 
its metali.ysics — ^it has indeed been described as the first r y 

Xmdphams of Colophon (?S7 «>h8o bc) the founder of 
Beatic school is chiefly noteworthy for tos vety scathing attac 
#1 the Htwatric, Hesiodic and similar anthropomorphic con^^ 
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boL ti con 1 1 o ct ^ ci* o no bmg or pi s ii o notbmg 
bo be re rdtd rcaii \ a l f t ai— i aia td a d impensbable 
There i no tmp \ pi e al i ^uu ot bem^ and so there is 

no passibiiit> ot mo<*!on keabH \\i apinTerd\ a Unite spherica 
motionle fa muon pienam and chai ge mo\ement ana 
very evil en c oi ordinary di cr te th ngs iliusor> 

Zeno ( 4c;o-4 o e c) s^ppbed the be t kno-^m arguments m 
u >por OI E Vatic n om n ih i mou paradoxes v^ere inten e 
to show the ab urdi ics imoi ed n the po ition of pluralism that 
is the \iev that reab^> is not one but a mui iplieit> a many n 
opposition to the r>tbagorean conception of realit> as a mui i 
plicitv of spatial unit be argu d tlat if o even a line must 
consist oi an mtinte number of point and if each point bas no 
magnitude then am ibng mu t be infinitely small but ii tne 
point has magnitude then each thing is infinitely great 

Mehssus (-^440 bc) irodihcd the teaching of Parmenides to 
the extent of regarding reality as mbnite His contention was 
i that if the real were tinite it could only be bounded by empty 
^ space Hence Parmenides rejection of empty space really com 
mitted him to the view that reality is infinite Similarly he 
regarded the non existence of emptv space as a reason for the 
impossibility of the existence of a multiplicity of discrete things 
Being IS one and immutable and can only be apprehended by 

thought (See Ele4Tic School ) i j + 

The arguments of Zeno and Mehssus were largely direciea 
against the views of Herachtus Anaxagoras and Empedocles 
Herachtus { 540-4 bc) held that firt is the mat er 

The naturah tic trend of thought is vety marked m Heraclitus 
as IS evident from the following fragment This one order oi 
all things was created by none of the gods nor yet by any of man 
kind but it ever was and is and shaE be-— eternal fire ^ignited 
by measure and extinguished by measure Matter as concaved 
by Herachtus is always changing and always moving though its 
movements often elude our observation 
The world begins as a mass of fire some changing partly 
into water The water changes partly into earth and partly into 
vapour The vapour returns to fire The earth changes back to 
water and from water to vapour and thence to fire again And 
then the cycle of changes begins aE over again each complete 
stage being marked by a mass of fire at the beginmng and at its 
end The greatest service rendered by Heraclitas consists m his 
insistence on what may be called universal law — ^aii changes begin 
by measure ^ As regularity was naturally regarded as a sign 
of intelligence Heraclitus posited the existence of universal 
reason side by side with primal matter or as part of it and 
regarded it as the one thing that is permanent m the ceaseless fiux 
of changes Another idea for which Herachtus is noteworthy is 
that of the struggle for existence which he conceived to charac 
ternse all things and to be good for them 
Aftox0^orus (? 500-4 28 B c ) held that originally there was no 
one kind of pnmal matter but a multiplicity of all sorts of parts 
or seeds of things These were all mixed up in chaotic con 
fusion But they were sorted out and arranged in an orderly 
manner by the intelligence or reason which pervades the um 
verse This reason is Ommscient and ommpotent but was sUll 
conceived by Anaxagoras m a, semi ilaatenal fashion This doC 
tnne of the multiphaty of Seeds through new combrnahons of 
Which new things come into btong and by the separation of which 
diey cease to be paved the way for the atomic theory The con 
etotion of mind’ ot ‘reason’ as introducing order into ttohgs 
was sybswfutetly by tesiotie Mostaimportast per 
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Inc t 1 10 eii i It to iit roots \\itb the rthtion ot iir a^d 
^ iootl to Bt Ii\mp lod\ His quaint b ological speculations are 
notewor nv cr ti eir implicit assumption oi die conception oi 
he iir\ i\ i of the fiite ^ 

Tne isf —The pluralist opposition to the Eleati con 
cepci 0! rei t as a ta ic immu able One culmina ed in the 

liom tkori Tin ^\as first iormulated b\ Leucippus ('"ooo- 
4^ pr I who r i insisted on th rtaliti ot emp \ space which 
a ed tc? It rtgarued as non bem^ But the atomic theory is 
chieil’v 1 sociatedwith thenameof hisdi cipie Democritus who is 
iomn unK dt nbed as the iather of ph>sic I 

Bi mom m { 460-^ 0 b c ) is the most important Greek 
exponent of the atomic theory and the mechanistic method of 
explanation which is mtimatel> associated with it According to 
Dtmoinlu toms and pace are the onI> ultimate reahties The 
aion s \/ere concened b> him to be of 'various sizes and shapes 
And ill the mam dilferencis m composite bodies were reduced to 
diiicrences m the (ai size and bape (b) position and (c) ar 
nngfmcnt 01 the atoms composing them The atoms mav thus 
be dt cribtd the alphabet of the universe and An totle actu 
all> illustrates these distinctions of Democritus by means of letters 
of the. alphabet ising Roman instead of Greek letters the above 
distinctions mav be illustrated as follows (a) The letters A and 
M are dilferent in size and m shape (b) the letters M and W are 
dnferent m respect of position (c) The syllables AM and MA 
art diiftrcnt in respect of arrangement The last distinction (c) 
IS clearl> reminiscent of the Figure or Form of the Pytha 
goreans It is especaall> worth noting that the Atomists held that 
the atoms are naturally endowed with motion and so avoided the 
problem which perplexed all subsequent ages until the time of 
Newton as to how passive matter was set m motion The natural 
mobilit) of atoms seemed to require a void or empty space for 
them to move m H^nce the recognition by the Atomists of the 
existence of space Now the atoms flitting about in all directions 
collide some of them get hooked together and combme in vanous 
wa>s owing to their various shapes then the larger constellations 
of them enclose other atoms or smaller clusters of them and so 
all sons of things are produced mciudmg whole systems or 
worlds Under certain conditions the various clusters break up 
agim into separate atoms The systematic attempt to explain 
everything in terms of matter and motipn necessitated then as 
subsequently the denial of the ultimate reality of the so called 
secondary qualiiies-^colour sound taste smell etc So the 
atomists dismissed them as more conventions that is as the 
effects of human intervention or as merely subjective or illusory 
appearances {See Bemooutus ) 

THE GOLHEM AGE OE GEEEH PHILOSOPHY 

THe After their victory over the Persians the 

Greeks experienced something similar to the change of general 
outlook that was brought about by the great World Wax 24 
centunes later The desire for the good things of life spread among 
wider cird^ of people And there was an increased desnm fox 
knowledge at mm as a good thing m itself as a social and 
pohiical md and posmbly as a means to a new omentation afte 
the Aock to traditional beliefs and habits which is generally 
caused by a great wgkmml like a war The general demand im 
knowledge natoally produced $ supply of poi^ax teachers And 
so the Sophnis came mto tmuf ^ wise n 

of wisdtem render^ yelunWe sendees to t^e oane of 


ta canon Thev no^ 01 i> helped 0 c eate a wider interest in 
uti r GphicJ a u 0 ntr probic ns but bv their cri itisms compelled 
crtA cr rnl tr o probe iroie dif^iv nto the quest on riiscd 
E ce-' i on" n lor nc who the^ a alwivs snowed ho 

t V to re i i c Tm u Le peook tnc '^ophis s cnicvtd a 
^ ju put i'-o k to > ”-^0 ant J onlv Ions, utt 
viic ha th t ''opii i>ttd c £ r i^oi Tb most tamou 

be ^ w rein 1 or Gtormas Hippas Promtw 
\ each o the a ot debi c t \ bur n 1 me 0 show how 

to rj Lt ht be 1 of eve 1 1 weii^ Cd e In rrd to niaki a pjbiii 
ca pav ot treir owr kii m th at oi dc tn e i womd have been 
iu lie mere to ctieid cereraliv ^ccepted vicv — arvbod^ might 
00 th t Tbev could gi t much bitter prool of tlif r skill bv 
d ^encm«' iost c uses paradoxes view hat eemed str nge or 
even b rd at ir t— the> had to make the worse case ^ppeir 
the troupe a An opbanes complained The efiec 01 all 
this wa sure to be dtmoniizmg upon some of th }oang Atlitn 
lans And their ent ci m of cxis irg^sotial and political i iitu 
tion was no doibt di ast^M to some 0 the propertitci and 
irfuential people Hence tneir urpopulant}- w th some In the 
hibtorv of philosophv their importance consists nainly m the 
interest which the> rousca m ethical problems and m problems of 
knowledge The most important doctrme associated with their 
name is that enunciated b> Protagora^ in the aicium Man is 
the measure of all things By this he meant that there is no such 
thing a universal!} valid knowledge Ditferent people have 
difierent views and for each person that is true which he honestly 
and to the Lest of his abiliiv beneves to be true bimilarly with 
moral goodness In a world of merely relative standards some of 
the Sophists maintained it was no good pursuing truth better 
to adapt oneself to the practical needs of life in the environment 
m which he finds himself {See Sophists J 
Socrates (469-399 bc) was counted by his contemporaries 
among the Sophists For he too was interested m educating 
young people by means of discussions (though he taught without 
pay) he also 'was interested m problems of human conduct 
rather than m problems about the ultimate nature of reality 
and he also did not see absolute tiuth m the opinions commonly 
entertained But unlike the Sophists he did behave in the 
possibihty of knowledge provided it were pursued in the nght 
way And the way 'which he proposed is that known subsequently 
as the Socratic Method {gv) This method consisted essentially 
in checkino* one s ideas by constant reference to relevant instances 
until they are transformed into universally valid concepts or 
ideas In essence it is an inductive method proceeding by elimi 
nation though Socrates apphed it to a sphere of problems in 
which the relevant data could be obtained by merely cross 
examining people Ideas checked and corrected m this way so as 
to agree with the relevant facts are true and altogether above the 
merely fluctuating opinions of men based on bare sense percep 
tion or tradition or hearsay So convinced was Socrates of the 
possibihty of real knowledge and so impressed with its im 
portance that he based all else upon it identifying moral good ot 
virtue with knowledge By thus identifying virtue with knowledge 
be may have thought that he ako cured morahty of the mere 
relativity which the Sophists bad found m it Vet he was con 
demned as a corrupter of the young and died as the first known 
martyr in the cause of philoso^y (See Socbatbs ) 

The Successor's of Socrates^As Socrates had n^er given 
formal instruction and moreover left no writings behind bun it 
was easy and natural for difierent people to have different impres** 
sions of his teachmg 

4mttppfis md $h$ Cyrmmm Imd stiesa m the cheerfulness 
Socrates and his capacity for reasonable enjoyment when m 
oipirtunity presented itself They taught accordingly a htimm 
tm ethic with pleasure m the highest food (S00 Cynnwos ) 
4 ni$stkm 0 ^ ^nd ike C^mes on the other hand were impressed 
efctefiy with Socrates to hardships of every kind 

hi^ readiiiesi lo go without tlnpgi when nec^aary Ihiy accord 
^ly the sw^ |*% and I^gmms mm# d it so % as to 

,;^iceitaimo6ttottehf«ef adof (SmCfmmy 
^ 0^ 4 km wpf m Smmtm 
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conception of le nature 0 reil knowledge nanel> that 1 con 
ist'; oi p cp 1^ for lied contep b as dis m"j htd iron ret 
opinions b c on me ob er tion \ toid r«^ > bev adop ed 
u, ri her eep c i ti ad to vard ben e pcietption and sen e 
object and Le\ toned CinrecHoii with this sceptital propa 
ganda a torn ot dispaU ion or en tic wnich became notonojb 
or It e\ce si\e subtle!} Bat b> tar the most important of the 
mfo r ai di inles ot So rates was Plato who to sore e\tent 
shared the \itws of the \Iegarians AIeg\ri \ School; 

Plato (4 j. Lc) fir t ^tidied phdo oph} urdtr a follower 
of H rack us ‘\t the a<^e ot o he came uider the influence of 
Socrates and remained in close touch with him until his death m 
399 Plato then travelled for a while m outbern I^alv where be 
came mto contact with the Pvthagoreans \li the e influences ma> 
be discerned in his phiiosoph} which they helped to shape When 
in jS/ Plato opened a school (the Academ}) m Athens the 
Pythagorean pint betra>^ed its p e ence m the inscription Let 
no one who knows no Georftetrv come under my roof 
Plato s phiiosoph} is one of epistemolc ical and ontolomcal 
idealism The wa} in which he arrived at it may be brief!} mdi 
cated as fo lows He agreed with Herachtus that all objects of 
sense perception are m ceaseless fiux under omg incalculable 
changes Ko universal truth cm therefore be asserted about this 
ever rolling stream On the other hand Plato also agreed with 
Socrates that real knowledge is possible but only in the form of 
concepts or universal truths So he concluded that the objects of 
real know! dge are not the ever chin m®* things of the sensible 
world but supra sensible objects which are immutable and eter 
nal These supra sensible eternal immutable objects he called 
Ideas or Forms The world of change is not indeed a mere 
illusion But It consist 0 things that have only a lower de<free 
of reality things that are but poor imitations of the corresponding 
Ideas after which they are named Plato thus distinguished two 
pnncipal types of object and two principal types of cognition 
corresponding to them Real knowledo*e (or science or the higher 
kind of cognition) has Ideas for its objects Sense perception 
IS but opinion a lower kind of cognition which has the world 
of chan e for its objects Or again knowledge is concerned with 
the world of (eternal) Being opinion is concerned with the 
world of mere becoming and passing away 
It IS possible that what Plato really meant by his Ideas was 
the laws of things and events that when he desenbed the 
ordinary things of the sensible world as copies of the Ideas 
he simply meant that they conform more or less to those laws and 
that the copies arc poor m the sense that their conformity to law 
IS only approximate not exact However this may be Plato s con 
ception of the world is that of a real system But it is a teleologi 
cai system not a merely mechanical system He gives expression 
to this conception by identifying the essence of the universe with 
the Good The conception was probably the result of Socratic 
influence Socrates had identified the real character or essence 
of a thing with what it is good for He had made enemies by his 
insistence that rulers and generals etc are not merely people who 
catch enough votes to be elected to office but people who really 
know the business of a ruler or of a general etc who really are 
good for the end m view By extending this conception to all 
things Plato conceived all things as adapted to vanous ends these 
ends as subordinated or adapted to higher ends and so on to a 
final end/, the Good which is the purpose or ultimate end of the 
universe as a whole (5ec Academy Greek Ethics History oe 
Knowledge Theory of Psychology History or ) 

Philosophy IS an attitude of mind as well as a system of ideas 
As an mspirer of the philosophic attitude Plato has never been 
surpassed and but rarely equahed if at all Philosophy needs 
both the ideas and the attitude Great philosopkc ideas 
mdeed) are impossible without the philosophic attitude But there 
IS a kmd of enthusiastic attitude that seems to be possible without 
idete And the teaching of philosophy has often suffered from it 
ATJistotle (384-322 BC ) IS m some ways the most mpor 
thinker in the history of apcient philosophy It was he who 
^ gave to philosophy the articulation which it has retained more 
tes^ ever since Bs% wttlmgs (evM ti the mcomplete and 


I p rie lorm n whi h he} ha\e been transmitted to us) con 
am con i ju ion ard \ei\ impoi an con ribution to aD the 
nan denar mtn s oi pmw 00^} ot mo t 01 which he may be 
reg raed i ht oande Ind ide being the great architect 

0 he whs e rue eo do oph} and the most comprehensive 

or e tik 0 a philo ne 0 gatneis up practically 

ail tha w a bes in an le t pH 10 oobv 
For o \L^ \n ot^e s uclipd in Pla 0 ‘\cademy (o^/"" 347 ) 
and hi own nhi osophv hoa^^h dinertnt in manv wav from that 
I of Pia 0 con a m impo an Pla onic e tmen s Lndoubtedlv 
•\nsto le was more tea tit more eiipiiical than Plato and that 
will accoun for nobi of the odier ditterence between them But 
1 even that p imar} ditteren e must not be exa^ erated 
i The general tendentv ot Piato phdosophv wa to divide the 
universe into two par^ the relation between v^hich he did not 
make clear On the ont h nd there was the world of becoming 
of change of sens enjo>m an inferior sort of reality on the 
I other hand he wodd oi being the world ot ideas eternal and 
supremely real and on!} remote \ copied bv the inferior world 
I of change buch at all even s was 4 ristotles in erpretation of 
I Plato and be did not a«^ree with uch a disruption of the cosmos 
, While agreeing wVh boerates and with Plato on the importance 
of ideas m the sense of concepts if there 1 to be real knowledge 
he felt that Piato s conception of Ideas and their aloofness 
I from the particular objec s of ense perception oftered no ex 
j planation at ail for the relation of copying was a mere meta 
j phor \ et the pnmar} business of ideas is to explain the world 
' of experience not mere!} to cons itute an additional world 
I The fundamental on ological conceptions in the philosophy of 
Aristotle are those of Matter and Form The term Form is 
essentially equivalent to Plato s Idea which was itself an off 
} sprino^ of the P}thagorean Form The early lomans were only 
concerned with the prob cm of primary matter Pythagoras had 
been so preoccupied with Form that he almost for ot matter 
or regarded Form as the primal matter or stuff of all thme,s 
Plato had removed the Forms or Ideas from the material 
world m 0 a heaven of their own Aristotle endeavoured to get a 
right conception of both matter and form and of the 1 elation 
between them The conclusion at which he arrived was that form 
IS immanent m matter the ideal is immanent in the material the 
universal is immanent in the particular they are not generally 
divorced from each other they are distinguishable but not sep 
arab e To understand Aristotle s view it is well to lemember 
that he was the greatest biologist of antiqu ty perhaps of all 
times Plato was a geometrician and that before the invention of 
CO ordinate geometry His preoccupation was with ideal geo 
metrical figure eternal and static His Ideas were conceived 
by his mmd after the pattern of these eternal and static figures 
Aristotle was a biologist preoccupied with the phenomena of 
growth and development the transition from the potential to the 
actual from the seed to the embrvo and from the embryo to 
the fully developed form of animal 
Anstote accordingly was not perplexed by phenomena of 
change and did not consider process incompatible with reality 
And so he distinguished m all things matter irom form the rela 
tively raw stuff from the relatively finished product He applied 
the distinction all round not to material things only The dis 
tmction naturally cannot be quite the same m all cases and it 
IS relative m more senses than one The form of a statue is a 
shape as distinguished from the marble which constitutes its 
matter the form of a human character is a certain organ 
isation of the instincts and impulses which constitute the raw 
material before they have been licked into shape the form 
of a plant an animal a man consists of a certain function — 
nutntion sensibility and reason respectively— which distinguishes 
it from what is below it in the scale of existence and so on 
Again nothing is entirely without form Even the block of 
marble has some shape before it becomes a statue impulses and 
instincts have some sort of co ordination at every stage in the 
process of character formation and the things which m virtue of 
their several highest functions ire plants or animals or men would 
stiE be something even m the absence of thost functions only 
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i c n t 3 j^e c t jj f ^ c K a "b ( \ o D ^ j b b tiU t 

L ^ J II !i on 3 3 0 e o nn e c ^ rat jr o 1 L n t ii 1 1 re irdtd i tor 

bitn \ u ^ lonnt f it and *wiik1i %is called i s tom yf^ eal o i"’ ^ td n c p 3 i c « el 11 u\ci iit boclt 
i hi ^ > 1 ed n a t one \ojld as n \ d ^ 1 ^ ^ cl t \ n aa^ re t! ht^ for 

to o f hi avbich di 0 ui ntl 1 fro’^ .* U U \ L 1 ur 111 c o 0 tii\c in> hm intorportai 

do eUitJ po condihor ( ctuai or mag nar> ) In r»o<^t ca t ^excip er > \ n t ho \ho iP )aUr ornort ii a!>v 

lio\e\ li en oi reh i\e ds mchons has 1 iin s ^ i foisbH In he i 1 cen u \ b Epi ur an ip oh n d a 100 


n'a L nl ohjtt e g anno h \e less lo 11 than the four e\ 
len hat Bat here is uud\ also a limi to the highe t 

to n \h d ter in Imds of mat er can a ume \ block of 
I arb e m t e me 1 1 ue or an ima^e ot some kind i can * 
no htcomt a nEn 0 an animal e c \n lorn ma> become a 
apimg nd this saphng m'i\ grom into an oak but it cannot grow ' 
in 0 ip\ h Pn el t Siili though \x totle believed m the hxi y i 
01 pe life hi could compare the great and ti^onderful \anet> oi 
hing and irrari e ^hem imaginativeh m a kind of ascending 1 
ent or calc oi na ure 

h i stale be inning ’v^ith the lowest tj-pes of matter vvith ' 
^hu Lggc ion of mere formless mat er as an imagmar> limi 
m cj e iid ascending throuah the various forms of life the 
natHr ot whiih b comes richer and richer m form (vvhen ^ 
rc a did from btloA ) na+urallv su ge ted an upper limiting case I 
name \ some being ■%ho has realized th highest perfection or | 
comp etent v^ho canno therefore be regarded as matter for i 
fu tlicr development but onI> as form This highest being 
\nstode identited with God Like Plato s Good Aristotle s 


ho o n Rone and t^e t f rodu ed 3 ^ a f iriuu tvpontn in 

I ten iitis i BC ^ v\ho e pmm th \a ur of 1 hmi,^ 
ton a n tne clas ic at count of ancignt ^toaiisi In c h cs th \ 
developed he hedini 1 1 ot tne Cvrc ait W nilc rt^ardin" pi im 
IS the onK good thev dis msUi ned diliercnt Linds as wdi a 
degrees of plea urc viluir'^ mental plea urc especi iil> those 
e ul mg trom the practice of virtue above all other (See 
ppretRLS HEDOMsai Et'Hics Histor op) 

Zeno ( 64 Bc ) and the ^ito^£^ a"* 0 ittachcd no mtrm c 

importance to krou edge The\ valued t 0!il> as in aid to vnr u 
and judged ru ns p a nia icahv Jl as he Fpicu cans adopted 
the atomi t philo opiv ms cad of evo^ m^* a phi osophv uf their 
own 0 ^he Stoics adopted with modifications the philosophv of 
\n to le which thev changed m 0 a pinthci tic view Substi 
tuting the concepts bod^/ and oul for the ‘Vristottlim mat 
ter and form the> conceived the univer e as an organic wnok 
having both bodv (or matter) and soul (o fo ce or rea oni 
thing's are but parts of the one organic univtr e which pursues 
a rational course and directs the development of all its parts 


God w a an Idea m P ato s sen e (the onlv Platonic idea that 
'\ris*otle accepted) and the end or final cause of the universe 
\nstoiie onc2 ived of all th ngs as being somehow drawn toward 
God and as goio" th ough the various processes of change and 
motion in conseqiii nee of this attraction In this way he con 
ceived God mav b> His mere presence cause all the changes and 
mo\ ements of things without Him elf either mov mg or chan mg 
' — He IS the Lnmoved Mover of the umver e For \ristotle how 
ever God is not the Crea or of the universe For the universe is 
eternal Matter is eternal and all the Forms are eternal because 
there IS no break m the succession of each Form s individual em 
bodiments m matte The eifect of God s presence in the universe 
IS that as the object of the world s desire He induces the already 
existing matter to develop its potentialities by assuming higher 
forms (Set Aristotle Logic History of Ethics History 

OF R^OW LEDGE THEORY OF PSYCHOLOGY HISTORY OF ) 
ANCIENT PHIIOSOPHY AFTER ARISTOTLE 

Greek philosophy continued to flourish more or less for several i 
centuries after the death of Aristotle But its character was 
changed m some important respects Plato and Aristotle attached 
supreme value to theoretical reflection as such This is evident 
from their conception of God for whom they could conceive no 
higher activity than thought But Greek conditions in the latter 
part of the 4th century bc were not favourable to such dis 
interested thought After the battle of Chaeronea m 33S b c 
the Greeks lost their independence and the Macedonian ascen 
dancy even if it was not an unmixed evil created too many prac 
tical problems to leave much scope for abstract speculations 
People who turned to philosophy did so mainly in search of some 
kind of moral or religious tome Hence the subordination of 
theoretical to ethical discussions m post Aristotelian philosophy 
The most important of the Greek schools 0! philosophy after 
Aristotle were the Epicureans the Stoics and the Sceptics They 
were al interested mainly in the moral problems of human 
and their history belongs chiefly to the history of ethics 

Eptemu (^34M7i Bc) und ik^ Epsewemu put no miimm 
value #n knowlMge Its value |ccording lo them consists entirely 


So completely rational and m conformity with univerfeal law was 
the One and All concened to be hat no room wa left for 
arbitrariness or caprice It is once Cod and \ature Provi 
dence and Destiny A hvmn compo td by the Stoic Cieanihes 
(^331- c>3 BC ) IS one of tht most famous expressions of panthe 
ism m the history of Ii erature \\ ith such 1 conception of nature 
the Stoics naturally identified virtuous conduct with life accord 
mg to nature and this it could only be by being m harmony with 
the umver a! reason pervading nature Rational self con rol was 
set up as the only good because it makes one independent of 
external circumstances tree and contented As with Epicureans so 
with the Stoics one of their most celebrated members was a Ro 
man — the Emperor Marcus iurekus (i 1-180 ad ) (See Stoics 
Ethics History of Logic History of Pa-ntheisvc ) 

Pyrrho (>^60-2 70 bc) and the Sceptics were much more 
interested in philosophic theory than were the Epicureans or the 
Stoics They paid special atten ion to epistemology But the con 
elusions they arrived at were not flattering to human knowledge 
so called Pyrrho was of opinion that things are too incalculable 
and unaccountable to warrant any conviction whatever so that 
the right attitude of mmd is one of sceptical neutrality Such 
an attitude has its advantages for it is conducive to peace of 
mind Most troubles he held are disaopointments resulting from 
rash judgments and anticipations Those who renounce all claims 
to knowledge might attain to the same equanimity «»which the 
Epicureans and Stoics sought to attain with the aid of knowledge 
The most important of the Sceptics was Carmades (213--1 9 
B c ) He earned on a systematic campaign against the dogmatic 
assumptions of his predecessors and contemporaries attacking 
more especially the tendency of the Stoics and others to identify 
cosmic regularity with a cosmic reason the widespread habit of 
asenbing human attnbufees to God the entirely insufficient evi 
dence on the strength of which God s existence was believed m 
and the habit of ignoring the existence of unmerited evil in order 
to exonerate God from all responsibility for it Even Hume 
(x7iI'-i 776) and other modem sceptics did little more than adapt 
the arguments of Cammttes {&$& Scffticism: ) 

Etkcally the three schools Epicureans Stoics and Sceptics 
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broa n 1 0 oach a tb he East The cosniopoh ari ni oi t e 
'^ioiL i^a p oDabh iilu need b\ this Bu Neo Piatom m 1 a 
mo e ob lous rc ul of he con ct bet\^een Ea id v\ s ^ 
Alexandria v s the re t intt Itc ual cen re i\liere East and A\c 
met togc h r The East needed more philosopliv the \\ e more 
religion and \eo Piatom m tv as an attempt to make the bes ot 
bo<-h The phi 0 oph^* which had a ver\ marked reb«^iou ide 
was that of Plato The new movement accordingly was first 
regarded as a form of Platonism EventuaiH howe\er it was 
re named Keo Platomsm Of the eariv “Neo Platonists the best 
known is PMo Judaeus of Aiexardria He was the head of a 
group of cultured Jews who tiied to harmonize Hebrew religion 
with Greek philosophy By interpreting the Bible allegouta ly 
Philo ought fo read Platonism into Hebrai&m and Hebraism in 0 i 
Platonism But \eo Platomsm owes its success mainly to Flottnus 
(ad 04- 0) and Proclus (410-485) This school also may 
claim a distmgui bed Ro nan as one of its adherents namely the 
Emperor Jtdtan the Apostate (reigned 

According to Plotinus the ultimate source of all things is God 
of whom It IS impossible to predicate anythin®^ because He is 
logically prior to anythino^ that can be predicated Now God 
acting on a creative impulse created a Spirit (vovs) somewhat 
like Himself This Spirit acting on a like impulse created another 
namely the World Soul This created othei souls and so on until 
the senes of productions m accordance with the law of diminish 
ing spiritual returns ends m that estr mely low Lind of souls 
called matter The process of creation is usually conceived as a 
kind of emanation analogous to the suns emission of light 
sometimes however creation seems to be reduced to a logical or 
quasi logical relationship The World Soul (the creation of the 
first Spirit created directly by God) is conceived as a group or 
system of spirits very like the Platonic Ideas ’ at once thou Ms 
and objects but perfect and immutable As the creations or 
emanations are held to be inamanent in the creators the Neo Pla 
tomst universe in really one spiritual system all the parts of which 
are spiritual though in varying degrees The human soul has 
fallen from a higher grade of spirituality and can only regain 
this by a traimng in asceticism and mysticism and after a senes 
of successive births The Neo Platomsm of Plotinus with its 
system of graded spiritual emanations from God was readily 
adapted to the then prevalent Polytheism and belief m spirits and 
spectres of all sorts Greek pai^anism thus received a hew lease 
of life under Julian the Apostate Plotinus also cnticized the 
Chnstian e^^aggeration of man s place m the universe and of the 
importance of prayer without work (See Neoplatonism 
P icmo Plotinus PRoOLue) 

Cmro (106-43 Bc) and the EciecUcs Philosophers who 
neither construct a system 0! their own npr embrace an existing 
system as a whole but adopt and combine parts belonging to dif 
ferent sygiems are called eclectics or syncretists The term 
Eclecticism IS sometimes applied with great latitude so as to 
Include even such comparatively harmonious systems as Neo 
Platomsm but is more usually restricted to the less systematic 
apd more loose jomted philosophies In 146 b c Grreece became 
a Roman province and Rome developed philosophic ambitions 
Without ever succeeding m constructing ap mdependent phil 
olophm syatep It was probably m keeping with the essentially 

B a^ftrcai mentality of the Romans to refrain from speculation 
yond a certain point and to trust their common sense instead 
rf following theoretical adventure whithersoever it may lead ^ 

^ tif must fwopi eeleefiei nf antiqmty were Cfcero apd Seneca 
ahnwed wrW leimnga towards 

J ^ A pf md ttin nl the 


s cs C ero <4 0 somewhi towmd Stoic p^theism 

an^ '^er ca h w re e« irim peop% ab emarkably Christian 
ora pa an Of coa \ re eclectics ou s de Rome Perhaps 

he ht ^ iwaOwf 0 Uci 1 ns Jic Greek Plutarch ( 4 .D 50—120) 
i St i Cii ..c Pll tarch ) 

The End of Ancient Piiilosopiiy — In ad 0 9 the Emperor 
J i c 0 ec 1 e senoo oi phiio onhy and so brou ht to an 

tnc 1 1 period m the his or\ of philosophy During 

I e da tv ages wnich 0 owed tne wrVmgs of the eclectics and 
espe 1 il tho e ot Ciccro end mu h to leep ah\e a knowledge of 
ancient philo oph\ ind an in ere t in philosophical problems 

MEDIAEVAL PHILOSOPHY 

Greek phi 0 oph\ had st r ed a a ational reaction against the 
mythologies of popular rehg on and in Athens at least thiec 
G tek philosopher ( An xagor s Socrat s and Aristotle) suffered 
)tr ecutioi one of hem e\en death on account of their alle ed 
hostility to popul r religion In the middle ages the tables are 
tu ned Popular rdifoior has the upper hand and philosophy 
becomes the handin id of theolo y There is no independent 
mediae\al philosophy It is not on inai but borrowed from the 
past and it is not free bu subordinate to authority— the au 
thonty of books or of an organized Church This is t ue more 
or less not only of Christianity which played the leadinc^ role m 
the middle ages but also of Judaism and of Islam When phil 
osophy was not sun pi} denounced and ignored it was exploited 
in the interests of the Christian Jewish or Mohammedan epic 
not to sa\ mytholog\ Some would go so far as to refuse the 
name philosopM to thought so restricted But it is imprac 
ticable to draw a hard and fast line On the one hand even 
Greek philosophy was perhaps never entirely purged of elements 
of mythology On the other hand e\en mediae\al thinkers by 
a subtle use of alle°^oncaI interpretation mana ed to fit Scrip 
ture to their philosophy m tead of modifying their philosophy 
to fit Senpture and so gamed a measure of freedom of thought 

PATRISTIC PHILOSOPHY 

Mediaeval philosophers were for the most part Christian theo 
logians and a detailed history of their views belongs to the 
history of Christian dogma rather than to the history of phii 
osophy Here our business is only with the limited philosophical 
aspect of that complex and interesting story Chnstiamty did not 
set out to be a philosophy but a moral and religious stimulus 
Its interest was m the lowly rather than in the highbrow 
It was suspicious of philosophy and uttered a warning against it 

Take heed lest there shall be any one that maketh spoil of you 
through his philosophy (Col n 8) And at least one Apostolic 
Father (Tertulhan) not only did not mmd it if his faith was 
unphilosophical but was almost proud of it — credo qma ahsurdum 
In course of time however it was found necessary to make use 
of philosophy partly m order to repel the attacks of hostile 
philosophers partly m order to spiead the gospel among phil 
osophically minded heathens and partly in order to satisfy the 
needs or tastes of Christians with a turn for philosophy Early 
m the 2nd century already Alexandrian Christians like Alexan 
dnan Jews resorted to allegorical Neo Platonist mterpretations 
as IS clear from the Logos doctnne m the so called Gospel of 
St John Some of the Gnostics even tried to combine loyalty 
to Jesus with loyalty to Pythagoras Plato and Aristotle For 
some time however the cMef use made of philosophy was for 
purposes of defence (apologetics) This was the case with the 
Church Fathers notably (d 167) TerMlmn {iso- 
220) Clemem of Alexandria (d 215) Ongen (185-254) and 
above all Angushm (354-430) 

The Patristic penod as it is called is charactenzed by its 
Platonic or Neo Piatonist tendency for which the influence of 
Augustme secured a certain predominance m Christian thought 
for a long time afterwards Augustine had been a sceptic <miong 
Otha: things before he became a samt so he felt it necessary 
to refute scepticism bedEpre attempting a coifstructive philosophy 
, His method was that adopted later by Desemks There are 
j mmy thmgs he said dubious But there is one tinng 

1 that ^ mdubilabte the st^e of doubt Wferfy ih#a»feu^ 
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i p riiiu it V'd ij toud no ujujI i hi 

a \t f irlii ii L thj he t b u 1 h s ru ^ 

b ^trii no d^lI u \ b%(xt i|r 

til H n 11 r 1 lu"’ ne 1 1 i a i e 
II I y ci 1 i h \o tb oi rt — r n ’ '^i i 

f j r 10 } \rith i oehedh uo J 

r 2 H an ot Tit coi t o ini lor ot t 

^ i j \ h 1 if irth ceci i x l ion I ^ y*' 

c ii.n e St pt ctp n on n ti E c 

on in On ct lu h lati or u ) re oujec 

i IV iriu Ihi) irt cr a onb o ran ion tr i Lid 

J n ml n lilt i ba duc=i i u try t the 

( ^ U r 1 the oiirce ot the e e nal tru h He ertat thin 
•>\ thi 1 in^ il n and Ht has erta cd the orld o t of nolii^ 

Lu Ii trt nut all made b\ Him d rett \ God only ere ted 

ma tr ind endowed it \\i h int seed ot fur her de\elopna r 

\\ ilh hch h ngf s imt c irit into btin but God is be^o id tiire 
—He 1 t^trnil Ttmporai things onl} endure so long as God 
11 jipt IP til r h\ c< n muou crei ion Alan is a miracuioas 
union oi an intelligible and a n ible substance The soul 

IS the py t or ot e e nal truth is immortal 
1 1 I tic ph lo oph> a la ned its dim \ m \iigustme and little 
tise oi the hough of thxt period and for e\eral centuries 
Lr\ aro is o uficient philosophical interest to be i^orth 
men lOP m i mere outline of the histor of philosophy As a whole 
thn tndom rtlapsed in o intellectual darkness and did not open 
It e\e agiin un il aeral centuries iftenvards 

ARABIAH AND JEWISH PHILOSOPHY 

Afabiaia and Muslim Phulosophy — ^^Ahen the Athenian 
school of philosophy i^trc dosed m 5 g many of the teachers 
migrated to by ria and Persia and stimulated philosophical interest 
m the Muslim ^ orld This intere t i^as intenbihed when m 641 
tht AraD captured Alexandria which wa& then the greatest seat 
of learning a long and honourable tradition behind it By 
II the Mu hr s had ST^ept through Arabia Syria and Meso 
potamia and even along the African coast of the Mediterranean 
as far as the traits of Gibraltar and went into Spam (The 
Moors ot Spam were Arabs from Mauretania that is North 
Africa ) In this my philosophy was kept ahve m Islam and 
in dut courst brought b itk to Cho tendom The most important 
Muslim philosophers were A! Kindi (d 8^0) Alfarabi (d 950) 
ind Avicenna or Ibn Sma (980-1037) of Baghdad and Averroes 
(11 6-1198) of Cordova in Spam They were familiar with 
nearly all the works ot Aristotle and with several of Plato s trea 
tises Their philosophy was Aristotelian m the mam but blended 
with Piatomsm The most interesting feature in Avicenna is his 
discussion of the problem which subsequently became one of the 
most burning questions among the Christian Scholastics namely 
the problem of the relation of the universal to the particulars 
of which it IS predicated— the bone of contention between the 
so called Nominalists and Realists of Scholasticism And his 
solution was this Emversals txi&t&d in the thought of God already 
before the corresponding particulars came into existence but 
they were then embodied in the particulars and are denved by the 
human mind from these by a process of abstraction 
Averroes was the most Anstotehan of all the Muslim philoso 
phers and the most important According to Avertoes there 
Is a tub lunar world of imperfection and change and another 
higher eternal world beyond the stars Matter is eternal and 
contains from the first certain seminal forms which develop 
It from the nmrely potential to the actual or final state under 
the influence of tile kgher forms or mteEigences or in the 
Iwt resort of God The human soifl is inseparable from the body 
or rather the fertoHy and penshes with it but the reason that 
dwells in man is immortal and by cultivating it man may entar 
into uiuon with thfe universal active reatom ( 8 $$ Mjmm 
BHitosoniry ) 

Jewitfa m pro Christo tones there 

iiptsied amemg the Jews a kind of phiteoplncsd mysticism which, 
totohlcd Mm Platonism m some respects It M iwiMe tite 
Phik pii fmmdw of HethPlfttoaiiiii cmM Imder 


a yr imc ilii ir\ it J doctrine is Lnowu a iht kabbaiak 
ei lor r^ji oi lore ) But is ciifiitiiit to race its 

m J w h L ra i s tv 0 prn pal d< turn 11 — liic ^fpkir 

1 r M r ok ot Cri 30 i 1 a’^d Z i//< r ( Look ol S jlen 
J — y i )T M h e math ca h 1 than 900 

Ow t pt 2 c id \ n thi 11 o\ 1 n how cv r 

r V up J 1 gir liip pni^ 0 h unJtr it nMcrt 

fiio A 2 lo le u ^tn ud \o iiittribiing 

’^er L i £H t \t L 1 n na f Z r u* H bt iininc oi 

L Chri ti„n I a in viutn Ihiio xnd \ run other L yptian 
It lu 1 hid nd tht 1 h ptri d ion aboa^ the lotii ill 
btna veirnjev vitJ v 11 AIoois 211 the 
culii ion J fla on ar 1 Ar to dan nhi^ jph 
Th fa oarab e torr i ions u’^dt vhich Je vs 1 vtJ during those 
t n ui s throudiout the Alu kn \ arid eotouray d their p r 
iripa ion m the ir ere ^ which I Ian hen aok m pin Os,ophj 
I Baghdad and in C iro ip Co do\a and Toledo thi} kept 
br ast 0 ^heir Mu urn neighbour Numerous v re the 
Mohammedan school ind ects pro'Suicd by the st adv of Greek 
philosophy almost e\ erv one of them was reflected in contenipo 
rary Jewi h thought T aditioua 1 m and ati^i traditionali m 
ra ion iism and dogmatism fa+aii m and voiu tarism Platon 
ism and Aristolthaiii m — ^all tnese ard other t ndencie had their 
Jevi h counterparts and Jiaost every Afuslim philosopher ot 
repute had his Jewi h double This does not **rgue imitation 
but a similar susceptibility to similar influences During tht loth 
and nth centuries Platoni m and Ans ot iiamsm were about aiual 
m favour The chief fewish thinktrs or this period were Isiaeli 
(between S^o and 9^0) the author of a treatise On ike Elements 
Seadiah (Sg -94 ) author of Faith and Philosophy and Bachvah 
Ibn Pakuda (^i 000-10 c) who wrote a Gmdo to tht Duties 
of the Heart To this period belongs also the Jewish Neo Pla 
tonibt and poet Ibn Gabiroi frio o-io/o) who e Pons Vitae 
{ Fountain ot Life ) was probably the first boo! to re introduce 
Greek philosophy into the AVest after the close of the dark ages 
During the 12th century Anstoteinm m gained m influence and 
enjoyed almost undi puled supremacy during the 13th and I'lth 
centunes The most important Jewish thinkers of this period 
were Maimomdes (1135-1 04) author of the Gmde of the 
Perplexed Gersomdes (i 88-1344) author of The II ars of the 
Lord and Crescas (1340-1410) author of The Light of ike Lord 
These Jewish philosophers served the interests of subsequent 
philosophy m two principal ways They helped to make the 
works of Plato and Aristotle accessible to the Scholastics by 
helping to get them translated from the Arabic versions into 
Latin frequently through the medium of Hebrew (The trans 
mission was thus very roundabout as the Arabic versions were in 
their turn usually based on Synac translation made by the Nes 
tonans from the Greek originals ) But some of them also exer 
cised e, more direct influence on the Scholastics Avicebrons 
Fom Vitae (the Jewish origin of which was not suspected for 
many centuries) had no small share m moulding the thought of 
Duns Scotus among others And Maimomdes eierosed an equally 
strong influence on others among them the two most important 
Scholastics Albertus Magnus and Thomas Aquims Maimomdes 
and Crescas also influenced Spno» m some ways and both are 
referred to by km (Sie Jewish PKitosorav ) 

BCHOLAmCiSM 

In the meantime various tendencies were prqpanng the way 
for a reawakening of Omstjan interest m philosophy The 
schools founded throughout France by Charles the Great m the 
8th century were suffiaaitly devdc|>ed m tk 9th and loth cm 
tones to take up some pklosopkc proWema a faint interest in 
wkch had been just k^t alive by vanoiB mystics and Nech 
Pktomsts The teadhers Who iau^t the so-called seven liberal 
arts at thele schook wew teiwa as ioetorm sckolaskc$ (The 
seven hbe^ml arts w#re grammar rhetonCj mtimtUc gwm 
eky astrmiomy mi mtrt ) Bit. tfa name was aisled kter Id 
aH who taught pktoophy a«i theology^ especially at the flow 
ifeivmrsito of ites, Satecwi Oxford and Cambridge 

wkch were al foto#i dtoaf the irtti ikd rath centuries 
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Tfe chief i of t! c ihol sfic to rttoncP Chn ti n tie mu h ^ i rtnac id pu ule a c rtiin mount of independent 


oiu \ \ ith phib 0 rh n t pror ren Scho it \\ i ToH 

SiOtUb Lit < lo-b / lit ii 1 ltd on tne ha or\ oi Ch i 

t r c 0 m \ 1 ft t jn la Gog i he la hor ot bo ^ i nd r 
the m ente of ^ ki d Ntu Pia^-omc ~ii\ t ci m b ttache he 
id ih ic LiOC me tn f thin b onh exist m o ia as the} rt 

Inowi ^ l:t ani\t al i« ea b\ \ hi h the^ id o be 

lno\ n re th on} i latt re li it ana piodiice ^he o c Lt’ 
hii 

Phi ki Id of \ lew «DOii the r !it> of ideas now u jail caih d 
id ii ^ was known as leaiism m the middle a es (Later 
on reih m int nt and still u u 11> meins the that ma^e 
iial thip s re ilso rial ^h ch extreme ideali m d med i Ii 
course ot time the problem oi the realit\ oi um\ersais became 
a burning question among the Scholastics It was u ualh rai ed 
III connection with Porph>r} s discu sion of Aristotle s predicables 
but that was a matter of chance it would probabl} ha\t ansen 
m an> case in connection with the study of the difrerences between 
Ildtomsn and Arislo ehani m Lntil hte m the nth centurv 
under the predominant influence of Platonism or \eo Platonism 
reah m Wv.s the usual \iew Roscelinus ( lo^o-ii i) was the 
first nommdlist that is to sa} he denied the independent reality 
of uni\ersals and regarded general terms as mere names For 
a long period howe\er he had no following Anselm of Canter 
bury (ioo3“~iio 9) wa a pronounced realist He also formulated 
the characteristic view of Scholasticism that faith must precede 
knowledge — credo ut zntelhgam 

An innovator was Abelard (lo 9-1 14 ) famous for his asso 
ciation w th Heloise His view of universals was rather like that 
of Avicenna He held that universals are embodied m the mdi 
\idual things The forms or ideas however are conceived 
by God from all eternity The human mind only gets to Imow 
them by abstraction from particulars So universals exist ante 
m tn rebus and post res Abelard is noteworthy for his defence 
of doubt He claimed a certain value for it inasmuch as doubt 
leads to enquiry and enquiry leads to truth In his ethical trea 
tise Sato te tpsum { Know thyself — the tirst separate ethical 
treatise m the middle ages) Abelard shows himself compara 
tiveiy tolerant towards pagans Jews and philosophers or free 
thinkers 

The Crusades (1097-1 90) brou^-ht Christendom into contact 
with Eastern learning and so helped to promote a fuller knowledge 
of Platonism and Anstotehamsm especially the latter as ex 
pounded by Arabian and Jewish philosophers This tendency 
made a good beginning when in 1085 Toledo fell into the hands 
of the Christians who thus came into possession of numerous 
philosophical manuscripts And the movement reached its chmax 
when 111 the course of the x ,th century Aristotelian manusenpts 
in the original Greek found their way gradually from Constanti 
nopie to the new centres of European learning Anstotehamsm 
rejected by the Church m the eaily part of the 13th century grew 
rapidly in favour especially m the Dominican order which pro 
duced the two greatest Aristotelian Scholastics namely Albertus 
Magnus (x 193-1280) and Thomas Aquinas ( I 25-1 74) Albertus 
wrote voluminous expositions of Anstotehamsm with the help of 
Arabian and Jewish commentators especially Avicenna and Mai 
momdes In the realm of natural knowledge he respected the 
authonty of Aristotle as much as he trusted Augustine in the 
sphere of ^hnstian faith In fact it was he who first distinguished 
sharply between natural and theological knowledge — a distinc 
tion of no little importance m the history of Scholasticism and 
even later 

Aristotelian Scholasticism culminated m Thomas Aqumas He 
also empbasiaed the distinction between natural and theological 
knowledge between the light of reason (kmen nafurale) and the 
light of revelation and even admitted m principle the autonomy 
of the former In practice however he suborinated natural to 
theological knowledge in the sense of making the former aid to the 
latter "Philosophy i$ thus treated as the handmaid of theology 
and nature as the mere forerunner of grace though grace is 
^^ged to crown nature not to reject it The distinction though 
dr imposable to mamtam turned out to be helpful mas 
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through ^ kind rd dteree ot in els nd spirits (mtludmg 
ho e vviich guidt h r and their tour es) and culmmatm 

IP the ^bso^Ue lor’- nan tH Cod B} assuming that God 
had Lunltrred a me re ot aotonomv upon nature Aqumas 
lurthcr facilita id to some txten the possibility of an autono 
mou philosophv or science His conception of the character of 
humm know ltd e a! 0 tuided m the ame direction Instead of 
re^^ rdin<^ it ( Au u ^ne had done) as a direct divine illumma 
tion Aqumas concent d 1 to be produced by ima es which e\ter 
nal obj cts deposit so ^0 sav m the soul Empirical studies thu 
received some recognition On the quo tion of universals the 
new of Aqumas w s hat one form 1 embodied m all the 
material objec s of the same class and that their matter is re 
sponsible tor their particularity and multiplicity In the case of 
Angels etc that is immatenai forms there is no such multiplicity 
of replicas so to ay — each form is unique Our knowledge of 
material objects gua particulars comes through our senses but 
their form is apprehended by the intellect 

The Anstotel anism of the Domimcans was opposed by the 
rival Franciscan order the pnncipal representative of which 
was Duns Scotus (i ly-i 93) He strongly opposed the intellec 
tualism of Aqumas and repudiated the endeavour to harmonize 
faith with knowledge theology with philosophy and rather em 
phasized their antagonism What is true in philosophy may be 
quite false in theology which leaves no room for philosophical 
dialectics "Whereas Aqumas regarded knowledge as primary and 
will as dependent on knowledge Duns Scotus claims primacy for 
the will which he treats as the fundamental faculty of the soul 
Imagination and conception are entirely subordinate to the will 
with which the decision always rests and which is free from 
ail possibility of coercion The good is above the true And 
the good IS good because God has declared it such (Aqumas 
maintained that God ordained certain things because they are 
good ) Things are what they are because God has arbitranly 
made them so And the duty of man is to w 11 to obey God s 
commands On the question of universals Duns Scotus upheld 
the same kind of reahsm as did Anselm Avicenna and Aqumas 
The doctrine of the pnmacy of the will was adopted later by 
Descartes 

The teaching of Duns Scotus concerning the irreconcilable 
antagonism between philosophy and theology and concernm*^ the 
arbitrary character of divme creations and decrees was carried 
even to greater extremes by William of Occam (d 1347) He 
maintained that philosophy is utterly incapable of proving the 
existence of God or demonstrating His attributes From this 
bankruptcy of the natural hght of reason he infers the necessity 
of revelation He carries his conception of the good as the arbi 
trary decree of God so far as to maintain that a so called evil 
deed is not evil if it is done m the service of God In opposition 
to the moderate realism of the Dominicans Occam revived 
the nominalism of Roscelinus and maintained that umversals 
are merely subjective conceptions all real thmo^s being individual 
or particular To posit real umversals in addition to the corre 
spending particular objects is an uncalled for duplication It was 
m this connection that he formulated the familiar principle 
commonly known as Occam s Razor entm praeter mcessitatem 
non smt mtdttphcanda — the number of entities should not be 
mcreased unnecessanly After Occam Scholasticism rapidly de 
clmed m influence In one form or another it continued of 
course and continues to this day It has even enjoyed various 
revivals But its power was broken by the onward march of 
that great combination of forces called the Renaissance or Revival 
of Learning (See Schomsxicism Knowleuge Theort^oe ) 
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Bu I height ii«d to comt ol age sooner or later \Bd m n\ 
mfluene s helped it toi^ards matunU When Con antirople 
threatened h\ the Turks the Greek scholar here fed to Ita v 
earning their da sic I treasures with them One of them PI tho 
( i^^5'-i4«?o) persuad d Cosimo de Media to found a Platonic 
\cadtm5 m Florence With the co operation of Marsihiis Ftc nus 
(14 3-i*^99) Ptco de Mirandola (1463-1494) and others Ph 
tome and "Neo riatomc philosophy made headwa> igam t \ris 
toteliamsn on which Scholasticism was ba ed Writer like 
Lonn 0 Idla (1408-14:5/) attacked Scholasticism for its ms 
against litirar> form and its interest m words instead of things 
\tcoiam Cusanus (1401-1464) showed pantheistic and scientific 
kanmgs and believed not only m the sphcncal form ot the earth 
but also m its rotation about its avis 

Firicehus fi49o-x 4X ) and on Helmont (i^//-i644) de 
iiounced au hont} and mere book learning in the stud> of 
natural phenomena although their own methods had little to 
comnend them Teksw (i^oS-i^sSS) founded an academy at 
\iples to promote tht studv of nature on scientific lines He 
embraced the ethics of the Stoics and introduced the conception 
of a self preserc mg impulse somewhat like that formulated subse 
quently b> Spinoza \eiy important in many ways during this 
period of transition was Giordano Bruno (154S-1600) whose 
mart>rdom marked the first open breach with the Church He 
was at once pantheist and atomist and ga\e currency to the con 
ception OI monads of varying grades with God as the monad 
of monads Some of his ideas reappeared hter m Spinoza 
Leibmz and Schellmg Montaigne (i53o““X592) and Sanche 
(156 -i6j ) attacked dogmatism with the weapons of scepticism 
and pleaded the cause of toleration But most important of all 
was the progress of science and the growth of the scientific spint 
through the achievements of Copernicus (147^-1543) Kepler 
(1571-1630) Galdeo (1564-1642) and Newton (1642-17 /) 
Vesahus Fabnems (is 37-161 g) md Harvey (tS7^- 

1667) Gdbert (1540-1603) Boyle (16 7-1691) and Huygens 
(16 9-1695) 

Modern philosophy owes little or nothing to the Reformation 
The Reformers (Luther Calvin and Zwmgh) were as intolerant 
as possible Luther denounced reason as the mistress of the 
devil and Calvin committed Servetus to the flames in 1553 
with as much Christian chanty as the Inquisition showed to 
Bruno m 1600 All that can be said is that the dissensions be 
tween the Churches mdirectly stimulated a certain amount of 
independent thought among thoughtful people and so reinforced 
a similar tendency encouraged by the mystical movement which 
though It only produced few geniuses like Eckhard (1 60-13 7) 
and Bohme (iS7S“Xfi24) had never entirely ceased in Chnsten 
dom Francis Bacon (x$6i-i6 6) must also be mentioned here 
He desenbed himself as the herald of modern thought and per 
haps rightly so He showed rather less originality than his name 
sake Roger Bacon who preceded him by three centunes But 
he summed up very effectively all the gnevances against Scholas 
tiosm Tlie place of honour as father of the new philosophy is 
usimlly given to Descartes Many of his contemporanes certainly 
regarded Descartes as the founder of a new lAiIosophy So one 
may as well date modem philosophy from Descartes 

FROM msemTEB T0 LEIBMZ 

I>escartes (1596-X6S0) hke Bacon and others before him was 


f fd vi n ht 1 c of Lno^ idc?€ in his time Mathematics 
w I or*\ ind\ h ttnitd to be well founded ‘\nd he 
h n that 1 cb r 1 t w due to 1 diltrtncc: in method 

0 Cl uwtd nc cho 1 u ne hod of citing au 

he c lor t ” itw W h m tl ics it \^s 

1 t t I d f r ) t erd on onties bu^ ct ou"’ irom 

tr ir k \ I p in no i i v.nd hen pro 

t itdccdu i\ K 0 t ‘ wl 11 b wert nut chalk nged 

io Oit 0^ n w \ L th re iiHs rtiihed b> diiftr 
€ hii K ir ot^ bill it ud\ Dts arte re ohea accord 

\ 0 ir roduc on c ^ ng e la t\ hit the mu hemitical 

hoJ I u ph i 0 ^ Tht I iqu ! e was a sort tartmg 
i 01 \rtbj ned an itltiur as Dt artr call d it In order 
to di ocer it he dop id irom \u u int tne irsimmtnt of 
irethoGJtal doub rtje hng t\tr\thmg that open to doubt 
umi! he could Oisiove crat hmg mdubiiabk Like \u"*ustme 
he ound th thouth e\er} thing el e could doubted the reality 
of the c oub it cif could not is cas> to uppo e that there is 
no Goa no hea\i.n ro bodies and l!hit we ha\e no hands no 
fee no bod but wl can not m the same wa> conceive ^hat we 
vho doubt tl e e tl mg re not for there is a contradiction m 
thinking that that which think doe not exist when it thinks 
Hence he conclu ion I thirk there Jon I am is the first and most 
certain ot all that occurs to one who philosophize in an orderly 
wa> (Pnne pies of Philosophy I \n) This conclu ion how 
ever is onl> accepted becau e it is cleir and distinct Hence 
the general rule that whatever I apprehend very clearly and dis 
tincth is true (Meditation III ) 

Among such v ery clear and d s met ideas he includes that of 
God the axioms of geometr> and such airead> familiar eternal 
truths s ex mhtio mini fit e^c which he Jso calls innate ideas 
in the ense that the> are not derived from experience but are 
evolved m due course by the immanent power of thought itself 
Still Descartes finds it necessary to prove the existence of God 
and his mam arguments are borrowed from Anselm and Cam 
panella Is ext reljmg on the veracity of God he accepts the 
reality of the things of the world of experience with the reserva 
tion that error arises when we believe vhat is not ver> clear and 
distinct Suck error is possible because belief or judgment is an 
act of will according to Descartes who with Duns Scotus believed 
m the primacy of the will As to the nature of real things God 
IS the onlv self existent being (or substance in the strict sense) 
on whom all other things depend for their creation and contmu 
ance Of created things there are two mam types namely ex 
tended things or bodies and thinking things or minds These 
are created substances or substances m a secondary sense Like 
Augustine Descartes regarded the material and the mental as so 
utterly different and opposite that there can be no interaction 
between them The union of body and soul m man is simply 
a miracle whereby the soul (with the help of God — concitrsus 
Dei) can direct the motion of the body but not add to it m any 
way When discussing problems which do not directly concern 
God or man Descartes shows a much more scientific spirit 
though his scientific contnbutions were of little value except m 
relation to geometry to which he rendered services of first rate 
importance 

Like Galileo his senior contemporary Descartes attempted to 
explain ail natural phenomena mechanically and consequently 
denied the objective reality of secondary qualities The lower 
animals he treated as mere automata or machines •and by 
attnbutmg an imaginary function to the pineal gland and resorting 
to the antiquated animal spirits of Galen he tned to introduce 
at least something mechanical into the relation between the body 
and the soul This was not consistent with his conception of the 
opposed natures of bodies and minds His followers accordingly 
tned another explanation known as occasionalism According 
to this view body and soul do not influence each other at all 
but any change m either is an occasion for divine intervention in 
the other so as to produce a corresponding change This of 
course is supematurahsm pure and simple and that is what 
Cartesian philosophy is essentially The stnking difference be- 
tmm Descartes leaning toward mechamaoci in «eience and supor 



PHILOSOPH’k 


fMODER\ 


7 :> 




n t n! n HI :) f 1 le c \ I L ^ n u to 
ih dihictioi uti ttii ) o in til *^1 

lid ait a 1 rr fill 1 ii a i iii i L i ui i ri ^ 
i it to 1 be ! \l J T^oi la \q 11 ( D s 

t\I i: C RTx.S \ k\ WLEOiE II EO Pt I iO fC 

Hr Tu i Cl ^ 
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lirais or n tri ^ ’^amre Hiboes ippiied it t\ti \rert tht 
raintai s iti as o tht ni uui Iht rt uh w i nai n li i 
philo oph^ Mitltr ind rtion art the onl> uiUmate reihtit 
iiid expl m e\er\thine> e\en Lnowlidge For ail kpo\\ltd*,€ is 
dented from tnse There is po corception in a nans mmd 
lihicii hath not at tirat totally o b> p ts been besotten upon 
the organs ot sense 4 nd he sense e p nen es are pioduced bv 
the se\eral motions of the matter pressin*^ on the ense or ans 
"Neither in n that are prt ed are the\ an\thip else bat di\Pis 
motions for motion produc th nothin^^ but motion (Li tiathmi 
I i ) For Hobbes mind is matter and though like e\ery process 
or chin e is motion — ail mutation con ists m motion And the 
same tundamenial tendenca characte i2es all bem<^ v^hether 
human or not namely the tendenc> o per is m their present con 
dition whether of motion or of rest Hobbes does not aenv the 
existence ot God The search for the cause oi an eitect and for 
the cause of that cause and so on leads to the thought ot an 
ultimate eternal cause or God but we cannot haxe any idea of 
him The chief work ot Hobbes belongs mainly to the history 
01 ethics and of political philosophy (See Hobbes Materi-^lism 
Ethics History or ) 

Spinoza (1632-16/y) marks the culmination of the \anous 
tendencies of the Renaissance He \ indicated the autonomy of 
reason against every kind of authority subordinating even the 
Scriptures to it Rationalism expresses itself most character 
isticaiiy m the attempt to connect things m continuous senes or 
systems of events which suffer no arbitrary incursions from out 
side in the form of supernatural interventions The great aehiex e 
ments of that classic age of science were essentially expressions 
of the rationahsm of the 17th century Aet the rationalism ot all 
the great scientists of the time was fiagmentary one sided it 
was a week day rationahsm handicapped with a Sundav irration 
ahsm Spmoza was the complete rationalist the prince of ration 
ahsts He attempted to interconnect the whole of reality in one 
organic cosmos which suffered no cleavage into a natural and a 
supernatural realm or mto a work day and a Sabbath vista For 
Spmosia the world is a real umverse It is also a real cosmos 
orderly through and through subject to no arbitraiiness not 
even the arbitrariness of God The rejection of the supernatural 
and the arbitrary constitutes the naturalism of Spinoza But his 
conception of the universe avoided saenfiemg any one part of 
it to any other of the material to the mental or vice versa While 
repudiating any reality outside the cosmos (or Nature) he was 
careful to include within it whatever could claim reahty — ^not only 
the material and the mental but also the divine They ail have 
their place m the cosmic system In fact God is the cosmic 
system For God is conceived as the Perfect Self existent and 
that IS just what the cosmos or Nature is — Whence Deus szve 
W<^wa The All is God and God is AIL This constitutes the 
pantheis '^ a of Spmoza 

The way m which Spmoza arnved at his main conceptions is 
rather obscured by the geometric method of exposition pursued 
%u bis Mthtes Briefiy it was this To understand any fimte object 
Of event it is necessary to foillow up innumerable conditions on 
wtnob It depentfe These ramify m ail directions yd; we can 
mmt halt for the conditions invoked are themselves dependent 
# ipnmnetabte others But a world consisting mtmly of depend 
fnt bbjedis and events would be unintelligible inconceivable 
Th«®e fnuat be some unconditioned^ self d^endent absolute 
reahty^ oif Subtence^ to account for the reahty 0# al that la con 
and d^fwAnt TJtas is usually a^ttfd But the tin 
wdutmn ^ Pescaites and the pmUs^i aaentists 
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I Wo. 01 iour t o^I> po ml m con eq lence of the triendlier 
tirudt to a ird \ i ii \ hich the Renais ance cultivated as 
ga n t tht hos le ssoci t on of the world the flesh and the 
ic li chtr cteri c ot mediaeval Ch i nmity Vhth regard to 
th true urt ot co i ic \ tm the leading ideas of Spinoza 
n a> be sun n anztei iollovvs God (or Nature or Substance) is 
not ati but cbnamic ana exercise all the kinds of energy that 
Iheic are It alone 1 abso ute \ mtin te or absolutely perfect 
Each kind of entr > that is ultimate that is irreducible to any 
oib r kind Spinoza caPs an a ribute ot substance Spinoza refers 
to an mtiniU of such a tiibutes But by inflmte he means 
complete (nut innumerable) and by fimte incomplete or 
fra mentar> Min onl} knows two such attributes namely ex 
ei Sion and thou b that is physical energy and mmd energ> 
There ma\ be oth rs there probably ^re Moreoier each attri 
bute i«i znjimte of its knid that is exhausts everything of its own 
kind so that there is no ph>sical energy outside extension nor 
mind energy outside thought 

All fimte bodies and ph>sical events are modes that is modi 
fications or stites of extension and ail minds and mental ex 
periences are modes of thought Similarly with the other attri 
bute if an> ^11 cosmic activities or processes are immanent 
not transcendent And all apparent interactions between the modes 
of different attributes sa} that between the body and soul of 
man result from the fact that they are concomitant expressions 
of the attributes of the one substance The order and connection 
of thoughts is the same as the order and connection of things 
Physical effects should be traced to physical causes and mental 
expenences to mental causes The various fimte modes come 
into being and pass away but not mto nothingness — for the One 
remains m which the many change God as conceived by Spmoza 
IS not a personal God not however because He is less but 
because He is infinitely more than any personality known to man 
(See bPiNOZA Pantheism Ethics History or Rnowledge 
Theory of ) 

Leibmz (1646-1 / 16) was influenced mamly by his faith m 
the permanent reahty of individual souls His philosophy accord 
mgly is so constructed as to secure the ultimate reality of m 
dmduais and to assure their permanence To this end two things 
were felt to be necessary He had to dissoaate souls from 
physical atoms and to treat each individual soul as a kind of 
substance or self contained thing The Cartesian identification 
of matter with extension (which was widely accepted then) 
prompted Leibmz to deny the reahty of matter altogether For 
matter is then infinitely divisible and no real atom nothing 
ultimate and really indivisible can be conceived for the con 
struition of the composite bodies of ordmary observation From 
this he concluded that all space or all material bodies are mere 
subjective appearances not objective reahties Reality accord 
ing to Leibniz consists entirely of souls or spmts of dl degrees 
of development These are the real ^ atoms or individuals 
real unities not made up of parts Some of them have only a very 
low degree of consciousness or sub consciousness they areiin ^ 
state of chrome somnolence so to say some are in something hfce 
a dream state others are more awake have clear tht^ug^ts^ b® 
are even self conscious and God the monad of monads ^ is 
supremely conscious and active There is m infinity of monads 
ttor gradation is ctotinuow without 4 break mi m 
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1 I s if Ht hid mound 1 p 0 man clocks to keep time toct^htr 
Tnta IS thus a picci bii hod han on\ 11 torsequence of 
miith ai 0 tath monid n \ be re arded as mirronm^ he en ire 
ini^trst or i\ir\ 0 her monad from its omn point of vitm 
I il Di c r ts I tihnz 1 0 ioiioms tricth mtthamcal me hods 
m ck ihnjs ^ i h pin i il probkms but he concaves mechanism to 
he m the ervice it tkologt and hi& general outlook of cour e 
mis i a tiajiv tekolog«ai His toiiception ot the ruation be 
metn the supra t monad and the other monads is obviou ly 
suptrnitural In his philc oph\ is m his public ac ivities Leib 
niz ritd 0 bring togtihei too man} diilertnl tiemtnts to succeed 
m imivinp them m ont svsteii Leibmz is ilso f mous for his 
optm i&m ihit IS lor holding the view that the actual world is 
the be of lii ijossible \orlds What he meant was that the 
prt t tablished hirmoii} actuallv established b} God was 
chosen ov Him as the best possible out of an endless vanet} of 
po ibihiie m view of the purpose which He had in view This 
does not imp > that each thing regarded bv itself is the best of 
Its kmd or even good It means only that m order to make anj 
one thing better the entire scheme ot things would have to be 
different and is a whole rather worse ( dee Leibniz Idealism 
Knowledge Theofv of Optimism ) 

mom LOCKE TO HOME 

Locke (1632^1 04) his the distinction of hiving given a de 
adedlv epi&temologic li turn to modern philosoph> He relates 
tint five or six friends used to discuss phiiosophicil or theological 
problems with him but fruitlessly So it occurred to him that 
before we set ourselves upon mqmnes of that nature it wis 
necessary to examme our own abilities and see what objects our 
understandings were or were not fitted to deal with By extend 
mg their mqumes beyond their capacities people only raise 
questions and multiply disputes which never coming to any clear 
resolution are proper only to continue and increase their doubts 
and confirm them at last m perfect scepticism Locke attempted 
to carry out the task which he set himself by means of a de 
scriptive account of human ideas or experiences of which he 
drew up a detailed inventory in his Essay concermng Human 
Understandmg (1690) Locke uses the term idea for any 
object of the understanding any object as experienced and 
directly or indirectly he traces ai! ideas to experience This con 
stitutes his empincism He rejects innate ideas mamtammg 
that prior to experience the mmd is like a blank paper but he 
credits the mind with certain powers Ideas are of two kinds in 
respect of their origin Some are induced by sensible objects-**^ 
they arc * ideas of sensation ^ Others result from reflection upm 
such ideas of sensaiioi^*- they are id«s of reflection And the 
mind not only reflects but also combines the given simple ideas 
ralo complex mm 

Locto believes that there are externa! things But the -mind 
do« not apprehend them directly ideas of simsation ate at best 
only of things only copies of than mediating 

Mirocta them and the appiAending mind And tMs 1$ tw only 
#f ufcasgrfbting |o pnmait qotltte figi» ntmlm, 


mu H i If* \ I thi idea oi ion rtiating 10 etondar> 
i 1 iccio r iri t I arc imph ectiiid^rv or subjective 
f t pr fu f h he ir q iiiit md ar not 

t ( bi ^ c ^ t t I \ to 1 ^ imi he impie nt is oi 

0^ r r 1 i 1 1 t rc ^ c 1 D L\ idt 0^ al t nice 

j 4 t LI 1 a t ird r a ii Iht lOia of 1 

nre o L r ipo q il t ^ torrtspond 

0 u 1C I Lo tc i n men on — ic vaiinoi 
CIO ni JO iv^triirci ird hi idmi tha it 
i \ r to iht rc M o ub ? " t both pbv 

I ( €1 in 

U ill 11 iv t t ilr mil 3 0 oiu eh sure bv mluition 

ft c VI c b It V 1 nr 1 1 prtbuppi mis it Ot God s exi t 
£ ft c re ai 0 c r iin 0 dtnun tration ti ourovnexi tnee 
c 10 3 €\nhmd vi baa racraiit to H m ^ its ciuse But 
utit amt the rede aicc o ub ancts is unlnowabk ind 
Loa 1 ipf to duuo sainet 01 ph> ital to bt a. ou^ of our 
rf Lh 1 c>c id mt rth emp r ta! limit * i S c L k^t FviPiEicibVf 
Inovledce Theukv if I vuioLocv Hi&tue 01 » 

Berkeley ( 0 ^ ) set hnrse f the ti k 0^ opposing the 

raeehimstic methods of expkra on gtneralH ccepttd m his 
time m consequoitt of the la hion et bv the great pioneers ot 
modern cienrt He fcaicd that that wa> lav ma eriali m and 
ithu in BU It was Lorkc s Es-siv that sen td him chiellv as the. 
iex^ ot his cruitism especiihv in his Pnnctpks of H iman 
Anoixl Igt (i 10 ) ind tne lime DnloKues (1 LocLt had 
m mtamed that uur idea of primarv qualities re embie ^hur 
extern i objects whereas those ot eiondary qualities have no 
tor espondmg object Berkelcv oDjecled that both kinds of ideas 
are equally dependent on the mmd and there is no more need or 
justification to 1 sume the objecfive existence 01 primary than of 
sc< ondirv qualities Moreover it is ab urd to suppo e that an idea 
can resemble anything that is not an idea \nd if it is superfluous 
CO assume the objective existence of primarv qualities corre 
sponding to certain ideas of sensation it is even mure unnecessary 
to assume with Locke the independent existence of material 
substance of which strictly speaking we have no idea at all 
Locke hid treated ideas of sensation as things which mediate 
belwetn the knowing mmd and corresponding material objects 
which they rebemble where there is real knowledge but Berkeley 
denounces this distinction between ideas and external objects as 
the very root of sceptici m — for how can it be known that 
the things which are perceived are conformable to those which 
arc not perceived (Prmapks 86 j Far Berkeley the ideas are 
the objects of knowledge and there is nothing beyond them AH 
the choir of heaven and furniture of earth m a word all those 
bodies which compose the mighty frame of the world have not 
any substance without the mmd thar bemg ib to be per 
ceived or known consequently so long as they are not 
actually perceived by me or do not exist m my mind or that of 
any other created spint they must either have no existence at all 
or else subsist m the mind of some Eternal Spmt (ib$d § 6) 
With the substantiality of matter its causality is aho rejected 
One idea of sensation cannot came another it can only suggest it 
The fire which I see is not the cause of the pain I suffer upon 
my approaching it but the mark that forewarns me of it (Ihd 
§ 65) And if one asks how it comes about that there appear to 
be such regular connections between divers ideas the answer is 
that this IS done in virtue of an arbitrary connection instituted 
by the Author of Nature (Theory 0/ ¥$sud Language § 43) 
For spnts or minds are active agents m fact the only ones 
Mechanistic explanations are therefore illusory And if one 
objects (as Hume did soon afterwards) that there seems to be 
no more reason for assuming a mental substance than a material 
substance ideas being the only things known then Berkeley's 
reply is as follows % mysdf am nol idcw but a thinking 
actwe principle that ©grates about ideas I know that I 
perceive both colours and sounito that a colour cannot per 
cente 4 sound nor a smtod a wictor that I am therefore one 
divKfual prfndple distinct from colour and sound and nil 
other »nsMe tMn|S m iheri tdete^ LMpgm) So admits 

Ipowitef tllat hi hfes no *idea^ of mads or spirits only t 
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BO ion An>\\ v the net res 1 uf Btii- ie> s nttu i ion i 
idtaii phiio jph\ Lcordn o rt ob> rti it r Goa 

oJier spin or i iPGb iich He P t ta nd n rnui^e am 
oeas winch lie has BroL ate an ^ nan a a o p’^reBe id m 
trtiin seq tntt rDi ra d dttrted H m le\ 

Idealism k owledce Th^or i 

Hume (ijii- /6 pur u d the probk*^ nd ne^OM. of 
I otkt to tear eitrtine condu ion in he en e bat re bowed 
tha the Lind of tmpmcism which Locke h d ad\ota td ita o 
positiiibiB in saenci and scepticism in pbilosoph} I is one of 
ht ironies ot bistor> that the dooL which Berktia wrote m order 
to pre\ent or to curt sceptici m aciualh mfec ed Hume wi h it 
He professes [so writes Hume o Berjtvekv] m his i le pa e 
to ha\e composed his book a am t the seep its a well a 
the atheists and freethinkers But tna ail his ar uments tho 
otherwise intended are in reaiitv mereh sceptical appears from 
this hat they admit of no answer and produce no conciction 
Their onl\ erect is to cause that momentar> amazement and ir 
resolution and confusion which is the result of sceptici m 
(Engmry Co?icermng Hmmn L nderstandtn^ section i part 
in) Berkeley had contended that there is not sufficient e\i 
dence for assuming materia! substances or material causahty 
as we ha\e no ideas of either but he defended both the sub 
stantial nature and causal power of mmds or spirits Hume ar 
gued that the same reason which led Berkeley to reject material 
substances and material causes are also \ahd against the assump 
tion of mental substances and mental causes 

Berkeley had tried to sac e mental sub tances and mental agency 
b> pleading that we have notions of them apprehended b> rea 
son though not ideas ot experience But Hume rejected this 
\iew of a radical distinction between reason and experience 
and submitted everything even rational judgments to the test 
of experience and insisted on accounting for e\ery thing m terms 
of experience He accordingly denied the certainty even of so 
called mathematical knowledge and reduced all alleged knowledge 
or certainty to mere probability Causality itself he explained 
away as habitual association of sequent impressions or ideas 
and substances as due to the mistaking of similar recurring im 
pressions for continuous impressions of the same thing {See 
Hume Kj^jOWLedge Theory oe Scepticism ) 

PHOM KAm TO HEGEL 

Kant (1724-1804) IS the founder of the critical philosophy 
or of transcendentalism The stress which Descartes had laid 
on thought or subjective experience in basing his whole system 
on the cogito ergo sum quite naturally resulted in a divorce be 
tween ideas on the one hand and the external world on the 
other This is clear alike in the idealism of Leibniz and Berkeley 
in the empiricism of Locke and m the scepticism of Hume The 
only philosophers of importance who avoided this predicament 
were Spmoza on the one hand and Thomas Reid (1710-96) and 
the Scottish school on the other But the alleged atheism of 
Spmoza robbed him of real influence and the common sense 
philosophy of the Scottish school was not sufficiently subtle to 
impress speculative minds Kant attempted a new way of bring 
ing thought and reality into touch once more Kant himself 
liked to stress the critical character of his philosophy as the 
new element which he contributed and consequently called his 
three gr^t works cnttqms He described all his predecessors as 
dogmatic philosophers because they did not begin their philos 
ophy with a critical examination of human capacity for knowl 
edge 

The way in which Kant attempted to reunite knowledge with 
reality was briefly as follows Known objects according to Kant 
are a multiplicity of sense materials supplied to the apprehend 
mg mind which synthesizes them in accordance with certain forms 
of intuition (space and time) and certain categories of thought 
(substance and attribute cause and effect etc ) What the multi 
phaty of sense materials may be before the mind has synthesized 
them^ we do not and cannot know But they are not produced by 
the vomd they ar^ only apprehended and moulded by it— th^ 
pre or pertain to ‘ things In themselves On the othor hand, the 


It ot n ui in anti tht c te ones of thought are wa>s m 

i^h a he ind m \ r u oi o\n nature moulds or systematizes 

rt r 1 lit 01 d SCO en e materials so as to adapt 

0 b 0 \n uni \ Tiie e orms are a prton or transcen 

uer al in Be t e nt are not den\ed from experience 
ina n u h a cm e irt it 1 1 r ould be impossible without them 

0 1 tae o hit '^sind be miiltiphtit> of ense material is d poster 

1 r on > \ cn in exntr nee and known through it (though not 

kno^n m it e 1 

The e \inoiis a pntn toms ot apprehension are not peculiari 
tb 01 the un U o! individual minds as such but rather express 
the um \ of itr t oj rt s m general ir which individual mmd 
par^icipa t but v hith 1 super individual That is how it 
comes aoout that there is universal agreement m the use of the 
a prion form and cate ones instead of individual variations 
\nvv a human knou^ d e does not extend to the intrinsic na 
ture of ultimite realitv or thin s in themselves but only to 
their appearances as mou ded by the forms of intuition and cate 
gones of thought In Kants language human knowledge is of 
phenomena not of noumena or things m themselves And 
any attempt to appl> the a prion or transcendental forms to 
what does not fail within the realm of possible human experience 
Kant condemned as transcendent The existence of God and 
the immortality of the soul e g are beyond the realm of possi 
ble human expenence and therefore of knowledge though what 
cannot be knotin ma> yet be believed as a matter of faith 

And It IS OP such practical reasons that Kant based the 
b lieis in the existence of God in the freedom of the will and m 
the immortality oi the soul These things according to Kant 
are postulates of morality The categorical imperative the un 
conditional character of the sense of duty can only be under 
stood and justified on the assumption or faith that we are free 
to do or can do what we ought to do that there is a God 
who can duly correlate virtue with happiness and that there is 
a hereafter m which the injustices of the present hfe may be 
adjusted Kant s moral philosophy brings out with special clear 
ness a striking feature of his whole method of philosophizing He 
does not doubt the validity of the sense of duty or the categorical 
imperative he acknowledged it and only draws out its implica 
tions or conditions Similarly Kant did not question the reality 
of the external world as conceived by contemporary (Newtonian) 
science he accepted it (as Hume the sceptic would not) and 
tried to elicit the conditions of the vahdity of that science (See 
Kaxt Ethics History 01 Knowledge Theory oe Tran 

SCENDENTALISM RATIONALISM ) 

Eicbte (176 -1814) agreed with Kant in ascribing to mind 
or consciousness in general (or absolute self as he preferred 
to call it) the forms of intuition and categories of thought which 
characterize objects of knowledge But he held that Kant had 
not gone far enough Kant had recognized things in themselves 
or noumena inaependent of consciousness and furnishing the 
sense materiJs for experience These noumena could only be 
vaguely thought about not perceived except as moulded in the 
forms of knowledge supplied by consciousness Fichte how 
ever held that even the thing in itself is also the product of 
consciousness The absolute self (in which individual minds 
participate) is the source of the whole of expenence not of its 
forms only It divides itself in experience into a knowing self 
and a known object because the development of the moral hfe 
needs objects as obstacles to be overcome by moral effort 
prompted by a sense of duty Moreover there must be many 
mmds or selves if there are to be mutual duties But they are 
all the expressions of one moral order which is the absolute 
self or God (See Fichte Idealism ) A philosophy essentially 
hke that of Fichte was taught subsequently by R Eucken (1846- 
1926) 

Schelling Ci 775 “"i^S 4 ) reverted more or less to the funda 
mental conception of Spmoza and tried to vindicate the reality 
of the material against the efforts of so many modern philosophers 
to reduce it to mere appearances or ideas He contended that the 
beauty of the maten^ world (or Nature in the narrower seme 
of the term) gave it a sufficient claim to hav^ a reaffity of its 
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WTO V) he o \aiii t r ex|.>rt io*" or ^aia 

lOE ot thi \h olii e n nt nif \\a\ to i < oa c or me i 
\ t XL ird ini d lius o ^ o la td o ht \ u ^ e 
ir tilt <^ane tir^ oi \i\ t"\o nb^ e rr o a^ia 

thoL^^ht \\t t n’-ce\ u b\ "^piro a to be re ^cd o sti^ e 

rtt \ om 1 !io\t\tr t t o De conceit da i g n i ei 

ne her i ern’ m r ei td ba «^onie ar" com'Por to bo a o 
idtnMa in b Htrte he na^e ic n pt o rpa H 

wll th Iti BL, "VS 11 } k 0\t i ib HFL IN 

IDi.\ lb t I 

Hegel { o-i lb he founder o! logical Ikalisrp or 

Pm I m ilf rijti^Ld tht unuiot n biigii c’t ot k n 
a d lit eqii i \ unknown identit} or 'Ibsoln t itliith accord 
Ff. to n ar tstb it elt m \ature and mind He dtned 

the op qiitnt s ot ultiPiUe reality and in isted that the eitire 
uniier e can bt pere rated b\ thought Mird and \ature are 
no merely mimfesldtiors or expression of an otherwise unknovvn 
\h olute tM ire the A.bsolu e itself AIoreo\er mird md 
\ ture according Hegel are not fwo distinct or parallel real 
ities but integral components of one process ot sell recela ion 
Mind need for its o^jvn deielopment an objectne ^orld or 
\Pure on uhich to e\eru e itself but this objective VrOrld is 
it elt mental ome hing that is at once appearance and realPv — 
the rtil is itiunal and the rational is real The dexelopment 
of tins ri lonai rcaiit} is a kind of dialectic proceeding d> the 
methed of the is antithesis and synthesis or position negation 
ird reconciliation Some thought occurs it is opposed by an 
other tnought ■which also turns out to be inadequate but what 
IS true in each the thesis and the antithesib is harmonized and 
made mutualh suppkmcntarc m another thought which s>n 
thesi 7 es them eg becomin^^ is such a synthesis of being 
and not being 

The whole world according to Hegel is made up of such op 
posites which are reconciled The general scheme of the cosmic 
dialectic is this First comes nmd m itself or the system of 
categories which are concei\ed by Hegel not as mere forms of 
thought by which unknown things m themsehes are apprehended 
but as ultimate realities next comes mmd for itself that is 
■Nature as the seif externahzation of mmd m itsell lastly 
comes mind in and for itself that is mmd or consciousness 
coming or returning to itself This last phase the mmd s coming 
to Itself has a number of grades or stages These are individual 
mmd or subjectiye consciousness objectne mind or social con 
sciousness as expressed m law morality the State and absolute 
mind or consciousness active mtuitivel> m art imaginatively in 
religion and intellectually in philosophy Hegel s conception of 
the cosmic process as a rational dialectic stimulated new views 
of history and consequently a new interest m it (See Hegel 
Knowledge Theoey OE Idealism) 

0EK1IAH PHILOSOPHY SINCE HEGEL 

MatejriaHsia — arious influences combined to occasion a tend 
ency towards materialism about the middle of the 19th century 
Idealism had on the whole sided deflmtely with conservatism in 
religion and politics Hegel s dictum the real is rational was 
readily exploited m a reactionary sense beyond anythmg that 
Hegel intended conservative as he himself had been The gen 
eration inspired by the revolutionary tendencies of 1848 resented 
this kind of idealism Stimulated by the microscopic biology of 
Schwann (who showed the cell to be the unit of plant and animal 
organisms) by the chemical researches of Liebig by Schleiden s 
rejection of vitalism and by the physical experiments of Mayer 
Joule Coidmg and Helmholtz which resulted m the discovery 
of the principle of conservation of energy the scientific spint of 
the age revolted against the idealists indulgence in romantic 
speculation Industnai progress advance in the techmeal arts 
and the consequent improvement m economic and material con 
ditions also helped to stimulate special interest in things mate 
nal And the doctrines of the French materialists of the rSth 
century La Mettne (1709*^51)^ Hoibach (1723-89) and CJabams 
(1757-1808) were ready at hand to be taken up and developed 

J Mol^hott 4^822-93) deaibed the yMe eyefe of Me m 

• 


trn 0 n cr and cnerg NIatti conditions Iite life condi 
to s thoac! ard though ccindi ions the will to impro\i life 
Ih\ a Old lun a 1 le p an de crniiiant ot hum 11 des in> 

k \0L 1 ^ -0 1 upplemented Yfoitbihot s dictum no 
Ipb 3 rcii h^ \ ht ticncr ht iiought is rehted 
to D am m +be amt wa\ a I 1 to the I\t The arie 
+ i n ^ Dee" 1 a re ii \ »j\ C r ns \ o aid not pretend to 

k 0 \ on ex ctH nc am i ot pror a t ^ojgbt L Buthner 

& j \a the mo i 1 1 tnl ci 11s ^roup and his force 

ji M r i ti tl tur run idera k time as the oarce 

nook ot rrierm m He idtr ibet. torn 0 e er\ Lind with 
io\c n ard rf arced \er\ hing 1 tht product of matter and 
" 0 ion y nich arc (h ingui hab t hut not eparabk He rejected 
it a m held that 1 le is poitaneou l\ gene ated ou of matter 
under ctr a n cunai lo is and that mcntai pruce s is only a 
radiation through the ce"^! ot tli gre\ sub lance ot the bram of 
a motion set up b tx emal stimuli H Czolbe (1019- 3) re 

jected e^cn thing up rsen uous an^ J1 tnn cendentai non 

en e But he mamtamed h the worid cannot be deriaed from 
am one principle uch as Buchner s force and matter but only 
trom a pluraiiu of irreduc ble principles including material 
atoms organic forces mental eltmen etc -which between them 
constitute an harmonious and purposive natural s>stem Like the 
0 her matenili s m this group he was inspired b> an enthusiasm 
lur humamtv and the amel ora ion of human conditions (See 
Materialism ) 

Schopenhatier (i b^-io6o) is the philosopher of volun 
tarism and pe simi m Just is Hegel bis senior eontemporai} 
had identihed ultimate realitv with reason so Schopenhauer 
on the contrarv identified it with will and irrational will to boot 
He too claimed to be developing the philosophv of kant For 
kant like Descartes and others before him had maintained the 
primacy of the will on which the whole moral philosophy (includ 
ing the moral postulates) was based Will then according to 
Schopenhauer is the sole reality Moreover it is universal or 
will in general (analogous to the consciousne s m general of 
kant and the German Idealists) There are really no individual 
things or wills For mdividuaiity is bound up with ditlertnces of 
time and place which had been shown by kant to be not real 
constituents of things m themselves but merely forms of their 
appearance Individuahty is thus mere illusion Again Schopen 
hauer like kant agreed with the Christian view that the will is 
essentially ev li It is a will to live at any cost and knowledge or 
reason is merely an instrument which it has invented to serve 
Its own evil ends But there is no satisfying the will to live AH 
the pains taken to satisfy any desire do not really avail For 
the satisfaction of any one desire is only the beginning of an 
other and the quest is infinite So hfe is a welter of painful 
strmngs and unsatisfied cravings which vastly exceed its moments 
of satisfaction or happiness The remedy is a kind of Buddhist 
self renunciation By realizing the illusormess of the indmdua! 
self and the vanity of its quest for self satisfaction man may 
see through the vanity of hfe with all its values and pursuits (See 
Schopenhauer Pessimism ) 

Fechmer (1801-87) developed the philosophy known as Pan 
psychism that is the view that the universe is a system or so 
ciety of souls of which God 1 the highest and all comprehensive 
soul According to Fechner mitena! bodies are souls as they 
appear to other souls whereas each sou! as experieqped from 
within IS psychical In this way he tried to save the reality of 
matter as well as of mmd m psychophysical entities of which they 
are the outer and the inner side respectively But he regarded 
the two sides as parallel without any interaction and it was 
largely due to his influence that many psychologists adopted psy 
chophysica! parallelism as the working hypothesis m psychology 
Fechner tried to combine pantheism with something suflSciently 
hke the monadology of Imhmz to safeguard the interests of 
finite souls He identified God with the soul of the universe and 
regarded it as embracing al other souls just as larger bodies 
contain smaller bodie and nature contains them all (See Fecb 
HER Psychology History oe) 

LotJz.e (iSi7"*8i) elaborated a philosophy which may be 
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bem« te eoiogital as well as me bam it in part Human soul 
lile other irorad lie not substanas bu modes or actiMties ol 
the one Sub tance Lotze repudi ltd ^1 e meth )d ot He euan 
idealism as un citntiht But be tried to \e al such me lisuc 
dements as he con iJ red to be m hirir jn\ with scun e and 
humin e peiieicc {See Lotzp Logic Histor\ of ) A ph lo 
sophv essentially like that of Lotze was taught b> Janes Ward 
(i84o*-io -y) who bad studied under hm 
Hattmann (1042-19 6 ) adopted and developed Schopen 
hautrs voluntari m and pessimism For Schopenhauer reality 1 


t( IS u le d p \i:i h ubiectne and obiecti\e factors are 
ii co«'b c i 1 li t far or n a> be distinguished by 
ij iFi* ion *iic in ph ic i science the objective factors or 
r a e 1 n r teal \ ab r c ed +hat they come to be re 

uru 1 ritptndtm hing But his is an eri or for the whole 
\OT CXI < r u on in our ideas and ail that reason posits 
b hne ur b \orj must be reo'arded as transcendent 

u di A ir t le basiL reantx m experience the most proper 
lu g r ht inf \ia i ubie t is will though it is never en 
ir 1 dno ct< iron lethrc: and idea There are two grades of 
wi 1 nineh inpul 1 c wiu and \oluntary will E\en impulsive 
will nt d iceunt, gi c cr to n end and therefore an idea but 
no co’^buou aaupUon of a n olive which pertains to voluntary 
wil He a tnbu es impulsive will to all or amsms and conse 
! quen iv niirt ms that in orgam evolution teleology precedes 
met ham n tinal cau es precede and originate mechanical or 
j dicient cau e Wundt describes not onl> attention but also 
' ihmkmg s will For it is activity and ail activity is will (The 
1 conception ot his wiT to believe was elaborated by William 
Jame ) Wund m fact regards the soul as activity not sub 
stance — is the entire mental activity associated with a system 
ot bodiiv activitie The bodv itselt is only an object distin 
gu shed b} ab traction from the complete experience of which 
soul is the ubjective factor There is consequently no psycho 


essentially will which produces Lnowled e or repre entition as an 
mstiument for its satistaction For Hartmann however repre 
sentation is on a le/el with not subordinate to will To ether 
they constitute the unconscious which is the absolute in 
his s> tem With the development of the unconscious i s two 
components diiferentiate gradually and the unconscious becomes 
consciou e en sell conscious and realize the traj^ed} of the 
will to live The remedy is so to set the two components of the 
unconscious will and repre eolation into mutual antagonism as 
to secure eventually their mutual annihilation and eternal peace 
from the re tless and unsatisf>irg pursuits of life (bee Hart 

MAVN ) 

Nietzsche (1844-1900) was influenced chiefly b} Kant Scho 
penbauer and Darwin He a^^reed with Schopenhauers mam 
theses but drew a different moral from them Nietzsche even 
more than Schopenhauer so interpreted Kant s theory of knowl 
edge as to deny the very possibility of knowledge and to reduce 
all so called knowledge to mere fiction or artistry The human 
mind m the very act of apprehending reality transforms it 
Truth (says Nietzsche) is not something which is already there 
to be found or discovered it is something which has to be ere 
ated —It IS man made as the Pragmatists said after him This 
does not mean that he lumps all human beliefs together mdis 
criiBinately Only in place of the usual distinction between true 
beliefs and false ones Nietzsche would substitute the distmc 
tion between those which are useful and those which are not 
hut without m any way holding that the useful is true even as a 
matter of probability 

The epistemological side of Nietzsches philosophy was de 
veioped in the fictiomsm of Vaibinger s Philosophy of As If 
(xpii Eng trans xgzd) Ontoiogically Nietzsche agrees with 
Schopenhauer in identifying ail reality with will It is will 
that struggles for existence m ammite and inammate nature 
For Nietzsche however this will is not merely a will to live but 
a will tcbpower This universe is a monster of energy without 

beginning or end Nietzsche accepted mil to power as ulti 

mate taahty because hiS experience convinced him of the reality 
of desires and impulses as of nothing else and he considered 
tli«se a sufficient guide to philosophical construction Like Scho 
fwhaswr he frequently paints the world in sombre colours But 
tlie iwrtecpiings of the world stimulate him instead of depressing 
||te« AIkI far from accepting Schopenhauer s ideal of a Buddhist 
Jbe asgarded the world as a kind of Greek tragedy affording 
opportmty fur heroes to show their mettle Hence his 
of hfe and his ideal of a P who shaH 

th# iiweti type of man as mneh hs man Surpasses the 

by mriteing that litimsm 


ph>sical opposition or interaction only a psychophysical para! 
lehsm Human knowledge is limited to experience or phenomena 
or ideas Reason doe indeed transcend expenence But it can 
onl\ posit ideals which are matters not of knowledge but at 
mo t matters of faith One such ideal is God conceived as 
the world will (Ste Psychology History of ) 

Neo Kantianism — ^The attempt to correct at once the ma 
teriahsm of the time and the absolute idealism which had partly 
provoked it led to a revival of interest in the philosophy of Kant 
and a concentration on the problems of knowledge The move 
ment was initiated by 0 Liebmann (1840-191 ) In his book 
Kant md die Epigonvn (1865) every chapter ends with the re 
frain we must therefore return to Kant F A Lange (18 8- 
/ 5) advanced the movement by means of his Etstory of Material 
mn (1866) m which he at empted to refute materialism by means 
of arguments based on Kant s theory of knowledge and its repu 
diation of all knowledge of the ultimate nature of reality or 
things as they are m themselves He insisted that the matter 
atoms forces etc by means of winch materialists try to 
account for all things are not ultimate realities but only auxiliary 
conceptions of science In 1871 H Cohen (1842-1918) pubhshed 
hib book on Kant s Theory of Expenence and soon became the 
leader of the whole movement He was joined by P Natorp 
(1854-1924) his colleague in the University of Marburg where 
Lange too had been professor and the movement consequently 
came to be known as the Marburg School of philosophy The 
chief representative of Neo Kantianism at present is E Cassirer 
(1874- ) It cannot be said that the Neo Kantians are agreed 

on all points Far from it What is common to them is the 
recognition of the importance of understanding Kant and devei 
opmg hzs transcendental method Cohen in particular attempted 
to do without Kant s aesthetic to dispense with the assumption 
of a given sense materia! and to begin at once with the transcen 
dental logic There is no object then to be known what becomes 
known only becomes an object in becoming known Nothing is 
independent of thought For thought and being are identical 
and the judgment is the unit of both {See Neo Kakttakism ) 

WSmYlSm AMD WOLmiOMlSM 

Comte (1798-1857) was the founder of Tositmsm that 
IS the view that knowledge is limited to the objects of direct 
observation or expenence This view is very like the empmcism 
of Locke and hiS successors Comte s positivism however wa? 
the outcome rather of the inlluenoe of Kant s philosophy ad 
cording to which human knowledge (as distinguished fabm faith) 
1$ hnuled to phenomma and cannot penettatd to nournefia ot 
things m themselves What is beyond expedience Comte 
1^ unfenowalble H n ^oUtequently best to on 
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Qt ntn \ X con the me aphv nil sta«^e m "wliick the an hro 
f) jiuipnii bodb are more or less dehum^m/ed and reDl ced by 
il irii € ti It or priBC pies Then onH comts the oo i m t 
ai,t Fu^ e\ cn Comtt v, is not a strict positm ^ I or he se\ erel> 
iritJtwec he actual sta e of mankind and pleaded for various 
reforms ac^ ord ng to tandards d med not irom obser\ation but 
fnimideils ('^c^Comtu Po itivism ) l 

Mill (iso6- ai 0 ma> be called a positivist But m his 
r^^st the com cc^ion v\!th British empincistb is more marked than 
in theca e of Cumt Hislo it his utilitarian ethics and hi poll 
ical econony are all v^o Led ou^ on empinca or positivist lines 
{\ i ( Mili Icgic Histosv op) 

Spencer (15 o-igoo) admitted an ultimate realit> as the 
ground o! the phenomenal v^orld but regarded it as otherwise 
unknovB Ini much as he confined knowledge to phenomena 
he was a positivist But his iame rests mainly on his compre 
hensive attemp at an evolu lonaiy philosophy which brought or 
lorred all the choir of heaven and furniture of earth into the 
tv olu lonary scheme 1 he conception of ev olution was not new to 
philosophy Htgei philosophy was evolutionary m a sense but 
not quite in Spencers or Darwins or generally m % scientific 
sense ^cording to Spencer the universe commenced as an 
honoogeneou something which may be calk d force or matter 
and motion but the mntr nature of which is unknown to us 
Then by increasing differentiation and specialization there evolved 
the heavenly bodies (more or less m accordance with the neoular 
hypothesis of I aplace) the inorganic evolved into the organic 
(more or less on the lines of Lamarckian and Darwinian biology) 
differentiation of structure and function m living bodies and 
division of hbour in industry etc followed m due course And 
always the amount of energy remains the same m accordance with 
the principle of Conservation of Energy it is only redistributed 
in various ways The evolutionary process as conceived by Spen 
cer and others was mechanistic m character This conception 
subsequently met with increasing opposition In contemporary 
philosophy Bergson s theory of creative evolution and Lloyd 
Morgans theory of emergence or emergent evolution are 
intended as a corrective of mechanistic determinism in favour 
of spontaneity and ongmahty in cosmic processes of many kinds 
(See Spencee Ethics History of Emergence Evoehtion 
anh Mino) 

mCMMT AHB COMTEMPORART PHILOSOPHY 
Woo Hegelianisiiiu — ^Until comparatively recently Bnti^ phi 
losophy pursued its own course m almost entire independence 
of Contintnlal philosophy Its most characteristic feature was 
its initial empmasna though it ended variously m agnosticism 
seeptwian or even m idealism. When the widespread mftumGe 
of Kants critical philosophy asserted itself it was stiU used 
itpanly to supplement the agnostic tendencies of native empiiv 
cism la View of Kants own indebtedness to Hume this was 
not unnatural Anyway Kants denial of the possihiMy of knowl 
of thn^ as they are m themselves, and its hmilatitm to 
phenomena could maemy be identified with Locke s and Humana 
dttufi of our Inowfcdge of m4 xestodlon 
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L 1 c j I V } t 1 I J li t ten h to be com 
irovcci d«s\oH hr Teiot npor rt renre 
cm e 01 he gro p w e Gretp ( ) Br dkv 

y 4} Bo in L t C I -19 » Plaldane 6-19 b) ind M 

la g rt ( sfO-iq 3 m Lid a^d Revee *>- 916) 111 
\menci — to 1 i c hi g of the mar^ w 11 Lnoan representatives 
WHO u. h pp IV stiil h\ ne Cm ctrng he loricii or rational 
cbarac er of Hegel s ide li m it is nimral to find hit at le ist 
two 0^ the \eo Hegelian h e n ade mo t important contnbu 
lion o io 1C which ihev treated ir a in hl> epistemoiomcil man 
ner (Br dlt> sFnnapks oj Lt^ic and Bosanquets Lo^tc) "Neo 
Hegeinmsm is e sentialh a met phv ic ot logical coherence 
involving a doctrine of va vin^ gnde or degrees 02 lealit} Real 
nv accordmg to Bradiev is in the last rt ort a svs em of experi 
ence The tm te as suth is not lilusorv v t not ibsomtel> real 
only relatively so it is ent irelv dependent upon and re^ts wilhm 
the Absolute or entire svsttm of experience In the broad sense 
in which the term \eo Hegel an is here used it ma> also be ap 
plied to the two Italian philosophers Croce (1S66- ) and 

Gentile (18 ) the Dutch philosopher Bolhnd (1854-^ 

19 ) and the German \olLeH (iS48-'i93o) (5 e Neo 

Hegelianism ) 

Pragmatism as a method of evaluating ideas bv their practical 
consequences was formulated b> C S Peirce (1839-1914) in 
18/S and developed more fully b} W James (184 -1910) J 
Dewey (iS^jg- ) and F C b Schiller (1864-193/) The 
movement is based p rily on psvchologicil corsidcrations and 
partly on a dissatiataction with the inteliectualism and deter 
mmistic monism of absolu e idealism Thinking according to 
James is first and last ard always for the sake of doing and 
the conception with which we handle a bit of sensible experience 
15 really nothing but a teleological instrument The agnostic or 
, relativist side of Kant s teaching as developed by Nietzsche and 
Vaihmger in some wavs encouraged the substitution of the prac 
tically useful for the theoretically tru as the standard of value 
for beliefs And German voluntarism tended m the same direction 
The true according to James is only the expedient m the 
way of thinking just as Ihe right is only the expedient m the 
way of behavmg In the circumstances it was natural that 
the effort at seif preservation charactenstic of finite indraduaJs 
should express itself m favour of a belief m the ultimate reality 
and worth of a plurality of fimte bemgs as against their merely 
relative being and worth in a momstic block universe Hence 
the combmation of pragmatism with plumhsm (See Peagmatom, 
Pluralism^ Truth) 

The Hew Realism — ^In Germany it was ideahsm that pro^ 
voked materialjsm and matenahsm occasioned that jevival of 
epistemological interest which produced Neo Kantianism With 
Bntish and Amencan philosophy the case is rather different It 
was the matmahstic tendencies of oupmcism agnosticism aad 
evolutiomsm that provoked the xdeah m of the Neo 
and the new realistic tendencies m epistemology have come as a 
revolt against ideahsm generally and subjective ide^sm wm 
parhcularly The present movement was slArted mainly by G E 
Moore and B Russel and has been taken tg) eagerly by tmsw 
others in Bataw and m Amewa These thnicafs differ ih their 
views m some reacts but they agr^ In tbetr aideavwr to 
widmate the tndependinb reality of the injects of hiwa fawwK 
and esp^iaiif of ll» obj^ts appe^^ded m peteptnm 
: (j^ KNownimcife ot,) 
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Bergson ) i tht iounder of unat 1 \ rnu V 

known ds the pbi 1 opli> ti cha gt 0 trea i\t e\oM^ion or o! 
daration Lil e 0 iiai \ u phiio ophe his riam 1 to 
\irdic te he pm^j prntiple i n ur ^rtedom in bui^ n 
natart a am t the ^ e h r stic teiaencies of moce n c ence ^ 
komewnat like Fich e he cuncenes ot Lltimate r ahH orre 
thing I s de^ n mate tha con ciou pt cr ma ttr out fron ^ 
hich both consciousness and matiei « der\ed This ul m te 
reaiit> 1 an mce n IIut a creati\e e\oMtion or real aur tion 1 
It IS not an inaccessible absolu e a can le apprehended b nian 
In the absolute we ll've and move and have our being The 
knowledge we pos ess ot it is incomple e no doubt out no 
\ erra^ or relative It is rea!it> it eii m tht profoundest mean 
in of the word that we reach by the combined and prooressive 
development of science and philosophy Materiality and spirit 
uaiit) are resultants of processes m opoositt directions Spirit 
ualit> IS the proce s of concentrated activity m which the pa t 
interpenetrates the present materiaiit> corresponds to a relaxa 
tion of this activity 

The evolution of life has taken three divergent directions the 
vegetative the m tinctive and the intelligent or rational These 
are not successive stages but divergent lines of evolution In 
stinct IS a taculty of using organic instruments intelligence is a 
faculty of makin^^ and using inorganic tools Instinct is a Lind 
of unconscious practical knowledge of things intelligence is 
conscious thought about relations Ov mg to its on mal function 
of making tools out of inert matter intelligence when it develops 
Its theoretical side tends to regard the whole of realit> as thou h 
it were a dead mechanism This can be corrected b> means of 
intuition which is instinct become self conscious and capable of 
reflecting upon its objects It is the function of philosophy to 
seize expand and unite such fleeting intuitions which reveal the 
spiritual hfe But mtuition must not be divorced from in 
tellection nor science from philosophy They must be brought 
into close relationship if we are to avoid chili mechanism on 
the one hand and illusory mysticism on the other For Bergson 
not perception but memory is t>pical of the spiritual or conscious 
Perception is simply incipient or nascent action not coi ciousness 
Memory is real duration in which the past gnaws into the 
future (See Bergson ) 

B Croce (1S66- ) sets out from the Cartesian or rather 

Augustiman contention that thought is what we are most sure 
of and then proceeds like the German idealists to mamtam 
that it IS the only reality that need be assumed By thought how 
ever he does not mean merely the thought of finite individuals 
Like most idealists he posits a universal mind which is more than 
any finite individual thoughts can be but which is immanent m 
them And whereas Hegel conceived of the dialectic of urn 
versal thought as essentially logical in character though he could 
not avoid conveying the impression that he also regarded it as a 
process m time Croce definitely conceives the cosmic thought 
process as a process in time and identifies reality or philosophy 
(for the two are essentially the same m such an ideabstic scheme) 
with history Like Bergson and James Croce rejects the concep 
tion of a static unchanging Absolute a block universe com 
plete once for all Ultimate reahty as he conceives it is m 
cessantly changing ever active always creative This cosmic 
activity has no beginnm^^ and no end but proceeds in cvcles 
The objegis to which thought is always directed are themselves 
the creations of thought In fact the process of thinking the 
object of thought and the distinction between the act and the 
object of thought are all of them parts of the same total ex 
perieUQe and it is only by a kind of abstraction that a world 
of objects is set up as an independent world over and against the 
world of thought 

In reahty the whole universe is just Mind or Spirit and all 
differences and distinctions are within it Of the activities of 
mind there are two mam types namely theoretical and practical 
activities Theoretical activity is of two principal vaneties 
namely intuition and cbnception Intuition is the act of creating 
the fnatenals of thought and is exemphfied most clearly in the 
creative imagmatian of the artist There is no sense matemi 


su p cd to he mind troin outside according to Croce the 
mina ju t ha m uitions which constitute the materia! on which 
lonctp uil bought operates Conception or conceptual thinking 
is the at iv v v/hith creates and traces relations between intui 
lODij Bu tht wo intuition and concep ion are only distinguish 
aole po separable In uition without conception would be blind 
concep on \ hou intuition would be empty The practical ac 
ni i€S rt all of them voii lonal processes or functions for there 
can realiv be no ph> icai activities in a puiely spiritual um 
vet e And like th Iheoreticai functions they also have two 
aspect or components namely a particular or individual aspect 
ard a universil aspect which are distinguishable but not separable 
(Set Cpoce Ideveism Neo Hegeliamsm ) 

Alexander (18 British philosopher to 

attemp a sys era of philosophy and that after the prophets 
had confidentiv a erted that there would be no more system 
bmldiDo m philosophy His Space Time and Deity (2nd ed 1928) 
develops a philosophv which incorporates the new conceptions of 
pace time and of emergent evolution and leads up to a kind of 
panth 1 m not aitoge her unlike that of Spinoza Ultimate reahty 
IS Space Time of which space alone and time alone are mere ab 
stractions Space Time is a kind of ocean whose whirlpools con 
stitutc particular objects Things m other words are differen 
tiattd complexe of motion within the one comprehensive system 
of motion Space Time has certain pervasive or categoncai 
properties (existence umversaiity relation order substance 
quantity number motion etc ) which characterize everything 
Besides the e there are various empincal qualities which distin 
gmsh difte ent classes of objects and which emerge only under 
special conditions They form a hierarchy What happens is this 
Space Time spontaneously differentiates into finite collocations of 
point instants The simples of these consist of motions of dif 
f erent v elocities and ex ents of motion When these objects form 
certain patterns there emerges the quality of materiality when 
certam other conditions are added there emerges colour and 
so on 

When certain physico chemical complexes anse hfe emerges 
out of certain configurations of living complexes consciousness 
emerges In this hierarchy of objects those that have the hi her 
qualities also have the lower qualities But they experience them 
differently — ^they enjoy their highest quality immediately and 
mwardlv but only contemplate the lower qualities more or less 
externally By reasonable extrapolation we may assume that there 
are higher qualities than consciousness And the highest of such 
conceivable qualities is deity As consciousness is the highest 
quality of man so deity is the highest quality of God whose 

body is the whole universe God is the whole universe as evolv 
mg the quahty deity As time is never complete higher qualities 
continue to emerge and so God is never complete The world with 
its msus towards deity stirs in us a longing for God -with Whom 
we are in com lunion And practical rehgion consists in doing 
our duty so as to advance the progress of the world towards deity 
I The triumph of good over evil m human affairs is one of the con 
ditions of the emergence of deity and deity is on the side of 
goodness The right attitude towards hfe is that of intellectual 
acquiescence coupled with practical efforts towards its ameliora 
tion even though the springs of pam may never be sealed As to 
the relation of the finite many to the infinite One the One is 
the system of the many m which they are conserved not the 
vortex in which they are engulfed (See Qualities Primary 
Secondary and Tertiary ) 
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PHILOSOPHY AMD PHILOSOPHICAL STLDIES 

Ph fh IS a £ trai erri -il e mn^ dOa copL ^ c 

t \ r dt 1 u, 0 Cl ii, 0 li Lt ol Ci tnr j jurs n 
dii rti i 1 tan b e i cd b\ a un \ j it p 
I whth pr dit trtrU t a i eli m the H on o h cek 

lioiitlit tror 'hr id i at ledge ard u tare m t,c^cr Tht e 

tp r 1 CL r.^Cid in tlu gradu 1 specitit^ ion of be tern 
T*^t e nt c tb 0 ! Ibt i^ord ithe \en oiko(Fo<p€LP o u n 
Htroa< Ids anti Tbiit>didesi iirplv be idta ot the pur ujt ol 
kiijAi Gi, Iju the di tm tion between the (ro<j>os or wise rm 
nd the <ptXoaoms or lover ot wisdom appears first m he PI 
tonii writing nd lend itself natur 11> to the o called Sotratic , 
irunv The same thought is to bt found m Xenophon and is 
doubtless to be, attributed to the historical Socrates But the word 
eon lost this speeial impiieu,tion What is of real m erest to us 
I to trace the progress trom the idea ot the philosopher as occu 
pied with an> and every department of knowledge to that which 
assigns him a petial kina ot knowledge as hi provance 

\ specific sense of the word first meets us m Plato who defines 
the philo opher as one who apprehends the essence or reality ot 
things in ooposition to the man who dwells m appearances and 
the sho\ s of stnst The philosophers he savs are tho e who 
are able to grasp the eternal and immutable thev are those 
who set their affections on that which ii each case reali> exists 
iRep 4S0) In Plato however this distinction is applied chiefiy 
m an ethical and religious direction and while it d fines philo o 
phv so far correctl> as the endeavour to expre s what things are 
in their ultimate constitution it is not >et accompanied by a 
sutficieni differentiation of the subsidiary inquiries by which this 
ultimate question may be approached Logic ethics and pbvsics 
psychology theor> of knowledge and ontplogy are ail fused 
together b> Plato m a semi religious s>nthesis It is not till we 
tome to \nstotk that we find a demarcation of the different 
philosophic disciplines corresponding in the mam to that still 
current The earliest philosophers or physiologers had occu 
pied themselves chiefiy with what we may call cosmology the one 
question which covers everything for them is that of the under 
l>ing substance 01 the world around them and they essay to 
answer this question so to speak by simple inspection In Socra 
tes and Plato on the other hand the start is made from a con 
sideration of man s moral and intellectual activity but knowledge 
and action are confused with one another as in the Socratic doc 
trine that virtue is knowledge To this correspond the Platomc 
confusion of logic and ethics and the attempt to substitute a 
theory of concepts for a metaphysic of reality Aristotle s 
methodic intellect led him to separate the different aspects of 
reality here confounded He became the founder of logic psy 
chology ethics and aesthetics as separate sciences while he pre 
fixed to al such (comparatively) special mquines the investiga 
tion of the ultimate nature of existence as such or of those first 
principles which are common to and presupposed in every nar 
rower field of knowledge For this investigation Aristotle s most 
usual name is first philosophy or as a modem might say first 
principles but there has since been appropriated to it appar 
ently by accident the title metaphysics Philosophy as a 
term of general application was not indeed restricted by Aristotle 
or his successors to the disciphnes just enumerated Aristotle him 
self includes under the title besides mathematics ah his physical 
inquiries And philosophy was used in this wide sense (but 
often divided into natural and moral or mental philosophy) 
until comparatively recent times although some of the special 
sciences had attained to independent cultivation already in the j 
Alexandrian period However as the mass of knowledge accu i 
mulated it naturally came about that the name philosophy 
ceased to be apphed to mqumes concerned with the particute 
as such The details of physcs for example were abandoned to 
the scientific specialist and philosophy restricted itself in tins 
depilln«it to iie question of rebboirof the phy^cal umvacse 
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to n ui ir i r criind jr t-uthor of thin?^ This inquir> which 
( td It u 0 nolo^v ri be. aid tc iorm part 

c he gf’^cr i u ] i ot r'e aphv ic or ail event a pendant 

0 i Bv tne anr j &ii out ot ^be p cni sciences philosophy 

h cj e o J ce p I an ne inquiries grouped i meti 

nh\ 1 or fir ♦ lit oph Tht p woa c embra t iccordm«’ 

0 me Wo nan Ion currtn in philo ophiia! tu\tbool s 

crtolcg prv^c cr he ntntc ot ^ is such with its three 
hr nrh citrcc ot « r 101 v >ihoiug\ to mologj and I rational 

0 n uralj hcoluti da ^1 h Iht three chitl lorins oi being — - 
the so I he i orM ml Go I ^ab idiar> to metaphvsic as the 
ce r 1 inauirv ^ rd the sn ntfs of omc and ethics to which 
r av be ardeu aestne ir con itutmg hree normatue scient — 

cienres iha 1 which do not prininl> describe lacts but rather 
J rt cube ends or et tor h ideal 

In sum then e ma> sa> that philosophy has come 0 be 
uroer ood at least in modern times as a general term covenng 
be Various di cipimts just enumeyjated We shall fir t of ail 
at enpt to diUerentiate phiio ophv from the special sciences and 
afterwards proceed to tike up one bv one what have been called 
the philosophical science with the view 01 showing how far the 
usual subject matter of each is really philosophical in its btarmg 
The order m which it will be most convenient to con ider these 
disciplines will be psvchologv epistemology or theor> ot know I 
edge and ontology then logic aesthetics and ethics Finally the 
connection of the last mentioned with politics for to speak more 
modernly with jurisprudence and sociology ; with the philosophy 
of history and the philo ophy of religion will call lor a few words 
on the relation of these sciences to general philosophy 

Philosophy and Natural Science — In distinguishing phi 
losoph> from the sciences it mav not be amiss at the outset to 
guard against the possible misunderstanding that philosophy is 
concerned with a subject matter different from and m some 
obscure way transcending the subject matter of the sciences Now 
that psychology or the observational and experimental study of 
mmd mav be said to have been definitively included among 
the positive sciences there is not even the apparent ground which 
once exi ted for such an idea Philosophy has no other subject 
matter than the nature of the real world as that world lies around 
us in every da> life and lies open to observers on every side 
But if this is so It may be asked what function can remain for 
philosophy when every portion of the field is already lotted out 
and enclosed b> specialists? Philosophy claims to be the science 
of the whole but if we get the knowledge of the part from the 
different sciences what is there left for philosophy to tell US'^ To 
this it IS sufficient to answer generally that the synthesis of the 
parts IS something more than that detailed knowledge of the 
parts m separation which is gamed by the man of science It is 
with the ultimate synthesis that philosophy concerns itself it has 
to show that the subject matter which we are ail dealing with m 
detail really $s a whole consisting of articulated members Evi 
dently therefore the relation existing between philosophy and the 
sciences will be to some extent one of reciprocal influence The 
sciences may be said to furnish philosophy with its matter but 
philosophical cnticism reacts upon the matter thus furnished and 
transforms it Such transformation is inevitable for the parts only 
exist and can only be fully $ e truly known in their relation to 
the whole A pure specialist if such a being were possible would 
be merely an mstrument whose results had to be co ordinated and 
used by others Now though a pure specialist may be an abstrac 
tion of the mmd the tendency of specialists in any department 
naturally is to lose sight of the whole in attention to the particular 
categories or modes of natures working which happen to he 
exemplified and fruitfully apphed in their own sphere 0! investi 
gation and in proportion as this is the case it becomes necessary 
; for their theones to be co ordinated with the results of other 

1 inqinreis and set as it were m the light of the whole This task 
of co-ordination m the broadest sense is undertaken by phdos 
ophy for the philosopher is e^entmly what Plato in a happy 
moment styled hmii trwmrum the man who takes a synoptic 
or comprehensive view of the universe as a whole The aim of 
iWosophy (whether fully attainable or pot) is to exhibit the 
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stated except m teim of the conceptions or h>pothtse which are 
a Hired b\ the particukr science Thus n ithematics a sLme<^ 
space as an existent inhmte without imtsti atins: m what ense 
the existence or the inhn y oi this hndi g as Kant called it 
can be assei td In the amt x aj phx ics ma} be said to as ume 
the notion of material atoms and for es The e and similar as 
nmptions are ultimate presuppositions or woiking hxpotheses 
for the ciences them elves But it is the olhee ot philosophy as 
a heory of knowledge to submit such conceptions to a critical 
inil>sis x\ith a view to discover how far they can be thought out 
or how far v hen this is done they refute themselves and caH for 
a ditfer nt form of statement if they are to be taken as a state 
ment of the ultimate nature of the real The first statement 
may frequently turn out to have been merely provisionally 
or relalivel> true it is then superseded bv or rather inevntablv 
merges itself m a less abstract account In this the same facts 
appear differently because no longer separated from other aspects 
that belong to the full reality of the Inown world There is no 
such thing we have said as an individual fact and the nature of 
any fact is not fully known unless we know it in ail its relations to 
the system of the universe or m Spinoza s phrase sub specie 
aetermtaUs In strictness there is but one les comple a or con 
Crete fact and it is the business of phiiosophv as science of the 
whole to eiqpound the chief relations that constitute its complex 
nature 

The last abstraction which it becomes the duty of philosophy 
to remove is the abstraction from the knowing subject which is 
made by all the sciences mciuding as we shall see the science of 
psychology The sciences one and all deal with a world of 
objects but the ultimate fact as we know it is the existence of 
an object for a subject Subject object knowledge or more 
widely self consciousness with its implicates — this unity m duahty 
IS the ultimate aspect which reality presents It has generally 
been considered therefore as constituting m a special sense the 
problem of philosophy Philosophy may be said to be the exphea 
tion of what is involved in this relation or in Kantian phraseology 
a theory of its possibility Any would be theory of the universe 
which makes its central fact impossible stands self condemned 
On the other hand a sufficient analysis here may be expected to 
yield us a statement of the reality of thing m its last terms and 
thus to shed a light backwards upon the true nature of our sub 
ordinate conceptions 

Psychology Epistemology and Ontology— This leads to 
the consideration of the mam divisions of philosophy — psychol 
) /Epistemology (theory of knowledge) and ontology A 
special relation has always exist«i between psychology and sys 
tematic philosophy but the closeness of the connection has been 
characteristic of modern and more particularly of Enghsh thought 
The connection is not difficult to explain seeing that m psychology 
or the sa^ce of mmd we study the fact of intelligence (and 
nwaj action) and have so fax in our hands the fact to whidb 
otheh^ facts are relative From this point of view We may even 
%m a truth m Jicohi s dictum as quoted by Sir W Hamilton 
^ Nature God man revels God Nature by itself that 

to my i& menfidiaat The ultimate teplanation of %ngs caj^ot 
be by mf theory wMch oJICludes from its survey the m 
m which m it gathers hmMi But 


n two d Her a \ It ma be legarded simply as a fact 
in wn cn ca c he evolution ot inna max be trac d and redaced 
to hwi> in tht ant w V a the phenomena treated by the o her 
ciences Tli K cives us he science of empirical psy hology 
0 s It IS no V tell td p > ihologv sans phrase In order to give 
m aoequ e ac onl ot ts uoject matter ps>chology naa^ re 
quire hitler or ri>re complex cate ones than are eiiiplo>ed in 
re other u nee mst a& biolo‘^> for example cannot work with 
meeban al t egorie alone but introduces the conception of 
devcioumcn or crow^h Bu the affinities of such a study are 
manilt t v with the s itnces as uch rather than with philos 
optiv and be dti r ti e e tablishment of psychology as an mde 
pendent science has alrtadv bttn alluded to Since it has been 
taken up bv pecialiats psvchologv is being established on a 
broader ba is of induction and with the advantage m some depart 
ments ot the employment of experimental methods of measure 
ment But it is not of mind m this aspect that such assertions can 
be made a hose quoted above Mmd as studied by the psychol 
Oaist— mind as a mere fact or phenomenon— grounds no inference 
to anv thing be>ond itself The distinction between mind viewed 
as a succession ot states of consciousness and the further 
aspect of mind which philosophy considers was very clearly put 
by Groom Robertson who also made a happy suggestion of two 
terms to designate the double point of view 

We may view knowledge as mere subjective function but it 
has Its full meaning onl> as it is taken to represent what we may 
call objective fact or is such as is named (in different circum 
stances) real valid true As mere subjective function which it is 
to the psychoiogi t it is best spoken of by an unambiguous name 
and for this there seems none better than Intellection We may 
then say that psychology is occupied with the natural function of 
Intellection se king to discover its laws and distinguishing its 
vanous modes (perception representative imagination conception 
etc ) according to the various arcumstances in which the laws are 
found at work Pljilosophy on the other hand is theory of 
Knowledge (as that which is known) — Psychology and Phil 
osophy Mind (1^83) pp 15 16 
The confusion of these two points of view has led and still 
leads to serious philosophical misconception It is hardly n 
exaggeration to say that m the Enghsh school since Hume 
psychology superseded properly philosophical inquiry And we 
hnd even a thinker with a wider horizon hke Sir W Plamilton 
encouraging the confusion by speaking of psychology or meta 
physics while his lectures on metaphysics are mainly taken up 
with what belongs in the strictest sense to psychology proper 
with an occasional excursus (as in the theory of perception) into 
epistemology The distinction between psychology and theory of 
Imowledge was first clearly made by Kant who repeatedly m 
sisted that the Critique of Pure Reason was not to be taken as a 
ps} chological inquiry He defined his problem as the qmd pns 
or the question of the validity of knowledge not its qmd facti or 
the laws of the empirical genesis and evolution of mteilection (to 
use Groom Robertson s phraseology) Since Kant philosophy has 
chiefly taken the form of theory of knowledge or of a criticism 
of expenence Not indeed a preliminary cnticism of our faculties 
ot conceptions such as Kant himself proposed to institute in order 
to determine the limits of their application such a criticism 
ab extra of the nature of our expenence is essentially a thing im 
possible The only cnticism which can be apphed in such a case 
IS the immanent criticism which the conceptions or categories 
exercise upon one another The organized criticism of these con 
ceptions IS really nothing more than the full explication of what 
they mean and of what experience m its full nature or notion is 
This constitutes the theory of knowledge in the only tenable sense 
of the term and it lays down in Kantian language the conditions 
of the possibility of experience These conditions are the coi> 
dations of knowledge as such or as it may ba put of objeoti^ 
consoiousness--of a self consciousness of a world of objdcts hhd 
through theffi conscious of itself Tha inquiry is thtei^ore, 
trweehdmtal m its imtwa and does not entangle us jm aiiy i#- 
mMm as to the imditions of ^ pmM of suth consoifflWifss wi 
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the psachological question of the origin of our ideas and ks 1 
tlieon of kniwledge is rmned by the failure to distinguish be 
t%een the cp stemological sense oi idea as sigmdcint content 
and the pss chologieai sen c in ukch it is applied to a fact or 
process in the mdi\ad^d mmd The ame confusion runs through 
Berkekv $ arguments and \ mates ks conclu 10ns as '^eli as tho e 
oi Hume But appearing mih these thinkers as the problem of 
ptneption epistemologa 'iiidens its scope and becomes m Kants 
hands tk que lion oi the possibility of experience m general 
\\ ith Higtl It pa ses into a completely articulated iOg,ic wkch 
appirenth claims to be at the same time an ontology or an 
ultimate expression of the nature 01 the reil 
This introduces us to the second pa t of the question are 
seeking to determine nimelv the relation of epistemology to 
onlology It I ccident that philosoph'i as theory of knowledge 
must ha\t for its complement philosophy as ontology or theory of 
being The question of the truth of our knowledge and the ques 
tion of the ultimite nature of what we know are in reality two 
sides of the same inquiry and therefore our epistemologicai re 
suits have to be ontoiogically expressed But it is not every ^ 
thinker that can see ks way with Hegel to assert in set terms the 
identity of thought and being Hence the theory of knowledge 
becomes with some 1 theory of human ignorance This is the 
case with Herbert Spencers doctnne of the Unknowable which 
he advances as the result of epistemolo ical considerations m the 
philosophical prolegomena to ks system Very similar positions 
were maintained by Kant and Comte and under the name of 
agnosticism igv) the theory has popularized itself in the outer 
courts of pklosophy and on the skftmg borderland of philosophy 
md literature The truth is that the habit of thinking exclusively 
from the standpoint of the theory of knowledge tends to beget an 
undue subjectivity of temper And the fact that it has become 
usual for mm to think from tks standpoint is very plainly seen 
m the almost universal description of philosophy as an analy is of 
experience instead of its more old faskoned designation as an 
inquiry into the nature of things As it is matter of universal 
agreement that the problem of being must be attacked indirectly 
through the problem of knowledge tks substitution may be re- 
garded as an advance more especmly as it imphes that the fact 
of experience or of self conscious existence 1$ the chief fact to 
be dealt with But if so then self consciousness must be treated 
as Itself teal and as orgamcaly related to the rest of existence 
If seif consciousness be treated m this objective fashion then we 
pm natumlly from epistemol^ to ontology (For although the 
term ontology has been as good as disused it stifl remains true 
that the aim of philosophy must be to furnish us with an ontology 
or a coherent and adequate theory of the nature of reality ) But rf ^ 
oa the ottsCf hand knowledge and reahty be ab mka opjxised to 
otto Hiotliio-Hif consaoiiatiess be set on one side as over agamst 
jrteity and merely hMdfag up a mirror to It foSows 

with omul Hal the ti^y must be shkeihlns wkei 
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loo td at ab IniAiedi^e — is tpho f c 0 no reahtv The re uit of 
the foregoing however is to show tnat as soon as epislemologv 
draws its concksioa it becomes optolo" the theorv oi knowl 
ed^^t pa ses into a, theo > ot bera The ortologieal conclusion 
moreover is not to be regardta as omcthing aaded by an external 
proces It lb an immtdiate implita ion The ontologv is the 
enistemology from another pom oi view — regarded as completing 
Itself and explaining m the course of its exposi on that rektive 
or practical epiration of the individual knower irom the knowable 
world wkch it is a cheer a sumption to take as absolute Tks not 
the so called assumption of the implicit uniH ot being and thought 
IS the really unw irrantabie po tulate for it is an a sumption 
wkch we aie obliged to retract bit by bit while the other offers 
the whole doctrine of knowledge as its voucher 

Logic Aesthetics and Ethics — the theory of knowledge 
thus passes msensiblv into ontokgv it becomes somewhat diffi 
cult to assign a distinct sphere to logic (gv) Lebtrweg s defim 
tion of it as the science of the regulative laws of thought (or 
the normative science of thought ) comes near enougb to the 
traditional sense to enable us to compare profitably the usual 
subject matter of the science with the definition and end of pM 
iosophy The introduction of the term regulative or normative 
IS intended to differentiate the science from psychology as the 
science of mental processes or events In this reference logic 
does not tell us how our intellections connect themselves as mental 
phenomena but how we ought to connect our thoughts if they 
are to realize truth (either as con^^istency with what we thought 
before or as agreement with observed facts) Logic therefore 
agrees with epistemology (and difers from psychology) m treat 
ing thought not as mental fact but as knowledge as idea as 
having meaning in relation to an objective world To this extent 
it must lead on to the theory of knowledge But if we desire to 
keep by older landmarks and maintain a distinction between the 
two disaphnes a ground for doing so may be found m the fact 
that all the main definitions of logic point to the investigation of 
the laws of thought in a subjective reference— with a view that is 
by an analysis of the operation to en ure its more correct per 
formance 

Aesthetics (gv) may be treated as a department of psychology 
: or physiology and m England tks is the m^xie of treatment that 
I has been most general To what peculiar exatation of our bcxiily 
I or mental organism it is asked are the amotions due Which make 
us declare an object beautiful or sublime? And the question be 
mg put in this form the attempt has Iwn made m some cases to 
explain any pecidianty in the emotions by analysing them into 
simpler elements such as pmnitive organic pleasures and pro 
longed associations of u»fUto«s or itness But just as p$yth0lo|y 
m general cannot do duty for a t^iy of knowlei%e so it hote 
true of this parte!# appltoation of psychology that a mere refer 
aice of these emotions to tt# aechamBm and intmctrre pky of 
oar faoitw imiteot M figaried ai an ateimt of the of 
, by Wltof ®f M tend to 
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n 121 duly suD ecT\e co our o m\e tic? tion it \3ald be ' 
beUer to spea^ ot be i)ircep toi of ^be beaal ful Picasurt in 
T oit 1 uiiai ii^ed id lords no utertnti In the case ot ^ 
beau ifui ohiect nt e ai^ r pleasure borrow s it spctiYc qu i 
ii\ rom il e pres net o de ernimations es en lalh obietii\ e m 
the r iiiture hough no reautible to the catt one oi cience 
Lnle s indeed \ e cuncti\e our facul t to be cois ruuted on 
ome arbitr^r> ’oian wiiiih puts hem out ol re!a<-ion to the tacts 
with which he'v hive to dt 1 \\t have a prmi Jac t n«^ht to treat 
bcautv as an objec ivt determination ot thngs The question ot 
aesthetics wou^d then be tormula^ed — ^\\hai is in things th t 
makes them beautiful and what is th relation of thi aspect oi 
the umv er e to its ultimate nature s that is expounded in n eta 
ph>sies? The answer constitutes the substance of aesthetics con 
bidered as a branch of phiio oph> But it is not given simpi> in 
abstract terms the philosophical treatment of aesthetics includes 
also an exposition of the concrete phases of art as these have 
appeared m the history of tb^ world relating themselves to difter 
ent phases of human culture 

Ot ethics iq o) it may also be said that many of the topics 
commonly embraced under that title are not strictly philosophical 
in their nature They are subjects for a scientific psychoiog> 
emplo>mg the evolutionary method with the conceptions of hered 
itv and development and calim®^ to its aid as such a ps>chologv 
will do the investigations of all the sociolomcal sciences To 
such a psycholog} must be relegated ail questions as to the origin 
and development of moral ideas Similar!} the question debated 
at such length by Enghsh moralists as to the nature of the moral 
facult} (moral sense conscience etc ) and the controversy con 
cernmg the freedom of the will belong mainly to ps>chology If 
we exclude such questions in the interest of systematic correct! ess 
and seek to determine for ethics a definite subject matter the 
science may be said to fall into two departments The first of 
these deals with the notion of duty and endeavours to define the 
good or the ultimate end of action the second lavs out the scheme 
of concrete duties which are deducible from or which at least are 
covered by this abstractly stated principle The second of these 
departments is really the proper subject matter of ethics con 
sidered as a separate science but it is often conspicuous by its 
absence from ethical treatises However morahsts may differ on 
first principles there seems to be remarkably httle practical diver 
gence when they come to lay down the particular laws of moral 
ity It may be added that where a systematic account of duties 
IS actually given the connection of the particular duties with the 
universal formula is m general more formal than real It is only 
under the head of casuistry (qv) that ethics has been much culti 
vated as a separate science The first department of ethics on 
the other hand is the branch of the subject in virtue of which 
ethics forms part of philosophy As described above it ought 
rather to be called in Kant s phrase the metaphysic of ethics 
A theory of obhgation is ultimately found to be inseparable from a 
metaphysic of personality The connection of ethics with meta 
physics will be patent as a matter of fact if it be remembered 
Isow Plato s philosophy is summed up m the idea of the good and 
how Aristotle also employs the essentially ethical notion of end as 
the ultimate category by which the universe may be explained or 
reduced to unity But the necessity of the connection is also 
apparent unless we are to suppose that as regards the course of 
universal mature man is altogether an tmpemm m tmperto or 
rather (to adopt the forcible phrase of Marcus Aurelius) an 
abscess or excrescence on the nature of things If on the con 
trary we must hold that man is essentially related to what the 
same writer calls a common nature then it is a legitimate 
corollary that m man as intelligence we ought to find the key of 
the whole fabric 

Philosoplay of the State History and Eeligron — ^In Plato 
and Aristotle ethics and pohtics are indissolubly connected In 
other words seeing that the highest human good is reahzable only 
m a community the theory of the state as the organ of morahty 
and itself m its structure and institutions the expression of ethical 
ideas or qualities becomes an mtegral of pjnlosopby The 
jtMculty already hinted at^ wineb mdiwidualistic syst^^ of ethics 


evpcrierct m connectiii<y particular duties with the abstract prin 
tipie 01 du V IS a proof oi the failure oi their method For the 
vomen oi moraii v ve a e necessarily referred in great part to 
he experience erv tallized in laws and mstitutions and to the un 
written law oi u ton honour and good breeding which has 
oecomt org ni in the societ} of which we are members Plato s 
R public and Hegel s Pnilcsophie des R ckts are the most typical 
e'^ mples oi a lullv developed philosophy of the state but in the 
earlier modern per od the prolonged discussion of natural rights 
and the so lai eon ract mu t be re aided as a contribution to 
sueh a theorv Moreover if philosophy is to complete its con 
structive work it must bring the course of human history within 
its survey and exhibit the sequence of events as an evolution 
in which the purposive action of reason is traceable This is the 
task of the philosophy of history a peculiarly modern study due 
to the growth of a humanistic and historical point of view Les 
sing s conception oi history as an education of the human race 
IS a typical example ot this interpretation of the facts and was 
indeed the precursor which stimulated many more elaborate 
German theories The philosophy of history differs it will be 
observea from the purely scientific or descriptive studies covered 
by tOe general title of sociology Sociology conceives itself as a 
natural science elucidating a factual sequence The philosophy 
of history is essentially teleological that is to say it seeks to 
interpret the process as the realization of an immanent end It 
may be said therefore to mvoive a complete metaphysical theory 
Social mstitutions and customs and the different forms of state 
organization are judged according to the degree m which they pro 
mote the realization of the human ideal History is thus repre 
sented by Hegel for example as the realization of the idea of free 
dom 01 rather as the reconciliation of individual freedom and 
the plav of cultured interests with the stable objectivity of law 
and an abidino* consciousness of the greater whole in which we 
move bo far as the course of um versa! history can be truly repre 
sented as an approximation to this reconciliation by a widening 
and deepening of both the elements we may claim to possess a 
philosophy of history But although the possibility of such a phil 
osophy seems implied in the postulated rationality of the umverse 
many would hold that it remains as yet an unachieved ideal 
There only remains to be briefly noticed the relation of philos 
ophy to theology and the nature of what is called Philosophy 
of Religion By theology is common^ understood the syste 
mabc presentation of the teaching of some positive or historical 
religion as to the existence and attributes of a Supreme Being 
including his relation to the world and especially to man But 
these topics have also been treated by philosophers and religious 
thinkers without dependence on any historical data or special 
divine revelation under the title of Natural Theology Natural 
Theology is specially associated with the Stoic theories of provi 
dence in ancient times and with elaborations of the argument 
from design in the i8th century But there is no warrant for 
restricting the term to any special mode of approaching the 
problems indicated and as these form the central subject of 
metaphysical inquiry no vahd distinction can be diawn between 
natural theology and general metaphysics The philosophy of 
religion on the other hand investigates the nature of the rehgious 
consciousness and the value of its pronouncements on human hfe 
and man s relation to the ground of things Umty reconciliation 
peace joy the victory that overcometh the world —such in 
slightly varying phrases is the content of rehgious faith Does 
this consciousness represent an authentic insight into ultimate 
fact or IS It a pitiful illusion of the nerves born of man s hopes 
and fears and of his fundamental ignorance? The philosophy 
of religion assumes the first alternative The function of philosophy 
m general is the reflective analysis of experience and the rehgious 
experience of mankind is pnma jam entitled to the same consid 
eration as any other form of conscious activity The certainties of 
rehgious faith are matters of feeling or immediate assurance and 
are expressed m the pictonal language of imagination It he 
comes the function of philosophy dealing with these utterance^ 
to relate them to the results of other spheres of experieboe and to 
detenmne their real meainng m tje more exact twms of iSioMbt 
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u pr iroarimg on their rehti t tru h or a ut u,m \ i 
held t pruit nt, to appK the idea ot e\o^L ion in he pb !o 
mhi 1^ tnsL That idea 1 inndament^l m he pbiio oph\ u e 
l%ior mhi h ihtrt ore c n bt mniten only iron, ht andpoiit 
It i i on ruitne irtl^pht icil theor> 

It IS irittd onh from the standpoint 01 uih a theon th ^ 
the detiri ion and di\i ions oi the ilterent philo ophical ai ci 
pimes adopted in this article tan be said to hold good Bui ^ho y 
mho like the po iti\i t agnos ics and sceptics dent the po suil 
ity of ontology as a theor\ of the ultimate nature ot things a e s ill 
obliged to retain philosopln as a theorv of Lnomitdge in order 
to just fy the asserted limitation or impotence of human re son 

B BLioGR\PHY — 0 Kulpc Introduction to Philosophy (1901 etc j 
H jcl I hill ph\ its Scope and Relations (1 go ) Jeru akm 
Inifodmtton 0 Philosophy (igij) R B Per \ The Approach to 
PMilosoph} (190S) F Paulsen Introduction to Philosophy (iSg^) 
%mdclband Introdmtmn to Philosophy (19 \ho the intro 
diictor> chap ers to the Histones of Philosophy bv J E Erdmann 
k Pischcr \D^ sc tries and kn School 1BS7) p Lebermcjy and \\ 
Wmdelband (A S P P) 

PHILOSTRATUS, ATHENIAN’^ (c i o- 4$) 

the author of the Life of Apollomm of Tmm mhich he dedicated 
to Julia Bomna wife of \lexander Severus and mother of Cara , 
calla (aee Apollomis op Tyana) Ht wrote also Btot Lo4>i(jro.v j 
iLt es of the Sophsh) Gymnasheus and Epistolae (mainly of an * 
erotic character) \er> htile is known of his career It is prob 
able that he was bom in Lemnos studied and taught at A^ens 
and then settled in Rome He is said by Suidas to have been hvmg 
in the reign of Philip ( 24- 49) The common authorship of 
Apollonius and of the Lnes of the Sophists is confirmed by inter 
nai evidence 

The Idves are not m the true sense biographical but rather 
picturesque impressions of leading representatives The Gymnas 
item contains interesting matter concerning the Olympic games 
and contests The Letters breathe the spirit of the New Comedy 
and the Alexandrine poets portions of Letter jj are almost liter 
ally translated in Ben Jonson s Song to CeUa Drink to me only 
With thine eyes The HpwiAos formerly attributed to Philostra 
tus the Athenian but probably by another Phiiostratus ( of Lem 
nos ) is a popular disquisition on the heroes of the Trojan War 
His other work is the (^Imagines) ostensibly a critical de 

scnption of 64 pictures in a Neapohtan gaEery 

Ste K Munscher in PMologus (1907) suppl X pp 469-557 I 

Of works bearmg the name Phiiostratus there is a collected ediUon ^ 
by C I kayser (Zunch 1844 Leipzig 1870-71) and another by ' 
Westermann (Paris 1849) with Latin translation these supersede ^ 
those by F Morel (Pans 160S) and Oleanus (Leipzig 1709) There 
are separate editions of the Mikoms by Schenk! and Reisch (Leipzig ^ 
190 ) of the Gymnasttcus by Mynas (1858) Daremfaerg (1858) 
Voickmar (Zunch 1862) and espeaally Juhus Juthner (1909) with 
mtrod comments and Oer trans of 73 epistles by Boissonade 
(1842) The Life of ApoUonms was first pubh^ed by Aldus (1502) 
a French translation by Blaise de \igenere appeared m 1596 an 
Eng trans of bks 1 and 11 was published (1680) by C Blount 
with notes by Lord Herbert of Cherbury (prohibited m England in 
1693 It wm reprmttd on the Con tment) a full translation appeared 
m 1903 Cntical works on the Eikmes are numerous K Fnedenchs 
Die PmlositaUsckm Btlder (xS6o) Goethe Philostrats Gemalde 
m Compkie Works (ed Stuttgart 1879) Brunn Die Phzlostraltschen 
Cr86o) A Bougot tim GaUne mttqm (1S81) E Bertrand 
Un £ort dam lantiqmti Philostrate et son icok (1882) 

Bergk Die Philostmte m Fdnf Ahhanditmgen mr GeschtcMe dor 
irmcMmkm FMosophe und Astronoffm (1:883) Schmid AUiasmus 
n y on the attnbutlon of the works and fjberweg Gnmdrtss der 
Gesch der Phtlosopkte Bd I (1926) 

PHDLrOXENUS^ of Cythera (435-380 bc) Greek di 
thyrambic poet On the conquest of the island by the Athenians 
he was taken as a prisoner of war to Athens where he was pur 
clmsed by the dithyrambic poet Melanippides who educated him 
and him frfte Philoxenus |fterwaiTO resided m Sialy at the 
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PHILOXENUS tbvru Akstna>di (jf c ^oo? of Mabbog 
one 0 tht be u Sv lac pro t \r t is and i vehement cham 
pion of Moronhv 1 t dot nne He vf is bv birth a Persian born 
at Tahal m the di net ot Bt h Garmai east of the Tigns He was 
t duelled at Edessi Philov nu oon a tracted notice by feis 
strenuous iGvocaiv ot Monophv i c do nut md on ^he txpui 
Sion 0! Caiandio ( be orthodox patriarch or \iilioch) in 48 5 was 
ordained bishop of Mabbog iHieraponsi bv hi Monophysite sue 
ce sor Peter the Faber (Barhebra us Liron eccl 1 iS^> It was 
probably during the earlier vtiru of hi cpi copate that Philoxenus 
tompo ed his thirt tn homiiie on the Christian hit Later he 
revi ed the Syriac version or the Bibic and with the help of his 
chorepiscopus PoKcarp produced in 508 the 0 called Philoxeman 
version used bv the Monophy ites during the 6th century He 
bitterly opposed Flai lan II who had accepted the decrees of the 
Council of Chakedon and was patriarch of Antioch from 498 to 
$1 In SI the Monophv sites nnaliy ousted and replaced him 
by their partisan Severus But Justin I who succeeded Anastasius 
m 518 was less favourable to Severus and Philoxenus and m 519 
they were sentenced to banishment Philoxenus was sent to Phihp 
popohs in Thrace and afterwards to Gangra in Paphiagoma 
where he met his death by foul pla} in 5 3 

Of the chief monument of his scholarship — the Philoxeman version 
of the Bible — only the Gospels and certain portions of Isaiah are 
known to survive {see Wright Syr Lit 14) His thirteen homilies on 
the Christian hie and character have been edited and translated by 
Budge (London 1894) Many of liis letters survive 

PHIPS or PHIPPS, SIR WILLIAM coio 

mal governor of Alassachusetis was born on Feb 1651 at 
Woolwich Me near the mouth of the Rennebec river He was a 
shepherd until he was 18 and then a ship carpenters apprentice 
for four years worked at his trade m Boston for a year at this 
time leammg to read and write In 1687 with a commission from 
the Bntish Crown he found after a search of many years a 
wrecked Spanish treasure ship of which he had heard on a voyage 
to the Bahamas From it he recovered £300 000 of which he re 
ceived £16000 as his share was knighted by James II and was 
appointed sheriff of New England Poorly educated and ignorant 
of law Phips could accomplish little %nd returned to England 
In 1689 he returned to Massachusetts and at once entered into 
the hfe of the colony He was soon appointed commander of an 
expedition against the French in Canada which sailed in April 
1690 and easily captured Port Royal A much larger expedition 
led by Phips in July against Quebec and Montreal egded disas 
trously In the winter of 1690 he returned to England and urged 
with Increase Mather the colonial agent a restoration of the 
colony s charter annulled during the reign of Charles II The 
Crown at the suggestion of Mather appointed him the first royal 
governor under the new charter On teaching Boston in May 
1692 Phips found the colony in a very disordered condition and 
j though honest and persevenng he was unfitted for the difficult 
^ position In defending the frontier he displayed great energy 
but his pohey of building forts was expensive and therefore un 
popular Numerous complamis to the home government resulted 
m his being summoned to England to answer charges While in 
London awaiting tnal he died on Feb 18 1695 

See Cotton Mathers Me 0} Bbs MxceMemy Skr WBlmm PUps 
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PHLEBITIS^ *1 nemcii ^ern for mfl nin dm a ie irg \ ei 
LsualH be eiou condit o esu tb i o i ir i ii a ici u 

Uiio Hiding h t tl nd tx^ci UP oi ■wail T^e\einbe 
coiPCb til tl tned i id tui bt rtco^mzea a a detinue perhaps 
rtddei td ana \€r> paintui cord if it be superticial e ohenous 
\ ein \\ atii the mfla^ i idtion e endb to the iniitr co t oi the 
\t sel and nutrition ot the lining enaothelium is impaired local 
ciottin of blood occurs he clot being v^dheicnt to the \essel 
vai! where it is first foimtd and extendm upwards and down 
wards w thm the lumen is e Thrombosis \d E holism) Fnm 
the primary focus clotting extends so into the tributaries of 
the vein thus inducing ■widespiead ob truction to the return ot 
blood irom the part and cuii equent oedema The condition calls 
lor complete rest owing to the dan^-tr of di locating the clot and 
cau ing enbolism this dan er is gieatest when the condition is 
septic In most cases under rest the inflammation sub ides and 
the primaril> affected v e n becomes permanently occluded by 
newh formed fibrous tissue but circulation in the pait formerly 
drained by the vem is restored bv the ooening up of collateral 
channels In some regions phiebiti is particularly dangerous e g 
the lateial inus to which inflammation from middle ear disease 
may extend with subsequent cerebral abscess or purulent menm 
itis or general pyaemia In such ca es sur^'ery is the sole hope 
rot the patient 

PHLEGONj of Tralles in Asia Minor Greek writer and 
freedman of the emperor Hadrnn flourished m the nd century 
ad His chief work was the Olympiads an histoiical compen 
dium m sixteen books from the ist do'wn to the gth Olympiad 
( 7/6 BC to AD 13/7 of which several chapters are preserved 
m Fhotius and Syncellus Two small works by him are extant 
On Marvels and On Long hoed Persons a list of Italians who had 
passed the age of loo taken from the Roman censuses 

Fragments m C Mullet Frag htst graec m of the Marvels and 
Lang lived m 0 Reller Rerum naturahum senptares i (1877) see 
also H Biels Fhlegons Androgynenorakel in Sibylltmsche Bldtter 
(1890) 

PHLOGOPITE, a mineral belonging to the group of micas 
iqv) It IS a magnesium mica differing from biotite in containing 
only a little iron [H K (MgF)]3Mg3Ai(Si04)^ is the chemical 
formula and it is named from Gr 4 >^ojo)tos (fiery looking) the 
mineral being sometimes brownish red and coppery m appearance 
Sometimes it is quite colourless and transparent but usually of a 
characteristic yellowish brown colour and often with a silvery lus 
Ire on the cleavage surfaces hence the trade names amber mica 
and Sliver mica for some varieties Phlogopite occurs chiefly as 
scales and plates embedded m crystalline hmestones of the Archae 
an formation and the cleavage flakes are not quite so elastic as 
those of muscovite The mica mined m Canada and Ceylon is 
mainly phlogopite and is largely used as an insulator for electrical 
puiposes In Canada it occurs with apatite m pyroxene rocks asso 
dated with Laurentmn gneisses and crystalline hmestones the 
principal mining district being in Hull county Quebec and near 
burgess in Lanark county Ontano In Ceylon the mineral forms 
irregular '^ms rarely exceeding one or two feet m width travers 
mg granuhte^ especially near the contact of this rock with crys 
taiine limestone 

PHJLOX (fatmly Polemomaceae) a genus of about 60 
mostly perennial hardy plants of great beauty natives of 
jfofih America (one occurs m Sibena) ■with entire usually oppo 
apd showy flowers generally m terminal dusters Each 
^ tubular calyx with five lobes and a salver shaped 
Cdrofta with $ long slend©^ tube and a flat hmb The five stamens 
to given o 9 from ^;be tube of the corolla at different heights and 
|o mi protrude heyond it The ovary is three celled with ene 
Jb wo ovides vd ^ into a three ftoed 


-PHOCIOX 

Int tl tnrou huut lie miner and eari> autumn Thev require a 
uttp r h ind rather leivv loam and a cool moist position 
Ire ciw i uertrii i ptcits and varieties the moss pinks 
1 ga dfu are uitabie plan s lor he locLerv and as edging to 
^eu aiL bort< l^e are milrn^ and tutted in habit the 
brantnes root at he rode The} succeed m poorer soil and 
a ler si a ons ban he tali L nds Seed is seldom produced 
Propd ni 1 ente td b\ cuttin m Jul} and eari> August 
platea n Ad ira re v.iid bv division oi the plants which should 
be i tied raietuhv ard cu into routed portions is required The 
tufted kind decav in ^ itche m winter it the situation is moist 
P!d \ Dj u mono nd 1 s numerous varieties aie half hardy 
annuals m Gi at Br tarn It is a small rowing hairy plant flower 
mg prolustlv during the summei months For early flowering 
it should bt sown in heat in March and April and transferred 
ou ot doo IE June It succeeds li own out of doors in April 
but the flo vermg eason is later and shorter 
The tall glowing bordei pbioxe are divided into early and late 
flowenn«' linds respeetivelv the former derived mainly from 
F glabernma and F siiffruticosa and the latter from P maculata 
and P pamculata Owing to the irequent introduction of new 
kinds no account of varieties can be given 

\s praeticaiiv all the pecies are native to the United States 
with handsome representatives m every section of the country 
admirers of this beauti ul genus of plants have urged its adoption 
as the floral emblem or national flower of America 
PHOCAEA (mod Folm or Fokha) an ancient city on the 
western coast ot Asia Minor famous as the mother city of Mar 
seilles it was the most northern of the Ionian cities and was situ 
a ed on the coast of the peninsula which separates the gulf of 
C>me occupied b> Aeolian settlers from the Hermaean Gulf on 
which stood bm>rna and Clazomenae Its position between two 
good harbours Naustathmus and Lamp ter (Livy xxxv 11 31) led 
the mhabitants to devote them elve to maritime pursuits Ac 
cording to Herodotus the Phoeaeans were the first of all the 
Greeks to undertake distant voyages and made known the coasts 
of the Adriatic Tyr henia and Spam Arganthonius king of Tar 
tessus m Spam invited them to emi rate m a bod> to his domm 
10ns and on their dcchnmg presented them with a lar<ye sum of 
money This they employed in constructing a strong wall around 
their city a defence which stood them in good stead when loma 
was attacked by C}rus m 546 Eventually they determined to 
seek a new home m the west where they already had flourishing 
colonies e g Alalia in Corsica and Massiha (mod Mcir settles) A 
large part of the emigrants proceeded only as far as Chios 
returned to Phocaea and submitted to the Peisian yoke 
Phocaea continued to exist under the Persian government but 
greatly reduced in population and commerce Though it joined 
in the Ionian revolt a°*ainst Persia in 500 it was able to send 
only three ships to the combined fleet which fought at Lade But 
a Phocaean took the supreme command It never again played 
a prominent part m Ionian histoiy The modem town m the 
immediate neighbourhood still known as Fokia was founded by 
the Genoese m 1421: on account of the nch alum mines m the 
neighbourhood It has a fait natural harbour 
PHOCAS, East Roman emperor (602-fiio) was a Cappado 
cian of humble origin He was still but a centurion when chosen 
by the army of the Danube to lead it against Constantinople A 
revolt within the city soon afterwards resulted in the abdication 
of the reigning emperor Maurice and in the elevation of Phocas 
to the throne Phocas proved entirely incapable of goveftbfi^ 
the empire He consented to pay an increased tribute to the Avars 
and allowed the Persians to overrun the Asiatic provinces and to 
penetrate to the Bosporus When the African governor Heraclius 
declared against him Phocas was deposed with scarcely A struggle 
(6rp) He died m the same year on the scaffold 
See J B Bury The Later Rcmm Smptm (1923)* vol n ^ Gibbon 
Deehm md FaU (ed Bury 1911) vol $, p 63-7050, J Rulako-wsky 
m Byjsant Vrenunenir* vol xsl. ^ t * 

PHGCION, Athonan state^an and general was bom hl3bt| 
^3 B 0 , the son of a small mannftotor became 
Plato imd m later hfe was a close Itiend m 
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PHOCIS, an ancitnr di met ot central Crtete (now a de 
par runt pop t 6*, 000 arti 6 qm i bounded on the W b> 
Oroliaii Loin rd Don on the \ b/ Opontian Locris on the 
E l> Boconi and on the S b\ the Corinthian Guli The mi 
i\e I dgc of larni u (8 068 ft ) tra\erses the hear of the 
coun Between his and the northern froitier range or Cnemis 
( ^ 000 ft I IS the nirro\\ tertde 'valle> of the Cephisbu along 
^jvhich ht most of the Pnocian town hip South of P rna sus 
the two smaH plairs of Cri a and \ntic\ra are separated b\ Alt 
Cirphi Photis was inairi> pastoral 
Its earl> hision is obscure Irs population was reckoned 
Atolic but the oialecls are of the Ai est Greek group more akin 
to Boric There a tradition that the Phocians once owned 
land round D iphnus opposite Eubota and had their frontier at 
Thermopylae Later restriction of territory was due to the hos 
tility of Bototia and Thessdy The latter m the 5 th century 
e\en raided the Cephusus \allea In earh daas Phocians 
controlled the sanctuary 0! Delphi But Delphi constantly strove 
for independence and about b c induced a coalition of Greek 
sta es to proilaim a bacred %ar and free the oracle from iho 
cian supers mom Thus Phoaan mPuence at Delphi was restricted 
to the possession of two \otes in the \mphictyomc Council 
During the Persian invasion of 480 the Phocians at first joined 
in the national defence but their irresolute conduct lost Ther 
mopylae for the Greeks and at Piataca they were on the Persian 
side In 45/ an attempt to control the head waters of the Ce 
phissus in the territory of Dons brought a Spartan army into 
Phocis in defence of the metropolis of the Dorians A similar 
attack on Delphi in 448 was again frustrated by Sparta but not 
long afterwards the Phocians recaptured the sanctuary with the 
help of the Athenians with whom they became allied in 454 
W hen Athenian land power declined Fhoemn friendship waned i 
and in the Peloponnesian War Fhocis was nominally an ally of ^ 
Sparta and had lost control of Delphi 
In the 4th century Phoas was constantly endangered by Boon 
tim oppression After helping Sparta to invade Boeotia during 
the Connthiaa War (395-394) the Phoenns received assistance 
from Si»rta in 3S0 but afterwards submitted to the growing 
power of Thebes Phocians took |mrt m Epameinondas earlier 
mroads into the Peloponnesus but abstained from the catopaign 
of Mantineia (370-3^3) In return for this neghgence the Thebans 
secured a pom! decree agamst them for religious oienca from 
the AmiAictyonic syn«l ($56) The Phocuans led by two capable 
PklomdiB mi Onomarchus replied by mmg Delphi 
and iwng its nchea to hire amtamrtts wit^ mhm kip Jhey ^ 
v^ei and ok Orf 
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sdc cd i> V he woil ui an Alt\i dnan Chn tian 0* Jewish 
ongm who h ed be wten i c i c ind a d *)0 
Se f acmen and the pu lou p cim in T Ber L Poftae lynn 
era a ii th td ib 6 ) J Be ni & di.t Phrhvkd nche Gedicht 
i iS b) J/ c\! aes P tm Of idmimtim with introduition and c >m 
men t b\ J B lenh and tramlation b H D Goodwm 
(\iu \ r \li lb (') Ibcre i an Ln^l h \cr t tran lat on by % 
Hew tt (Watiurd ibaoj 1 hi Pe/tef m Poem of Pkocyliith 

PHOEBE {Sayo tm phot be i iht nime gwen to a familiar 
American bird bclor^ng to the famiK T\rmmdae {the Amen 
can tly catchers i Di tmgmshtd by its dark crown cap oliae 
grey plumat^e nd the white outer \ane to the outer tail fcathei 
the ^hotbe breed in eastern North America from the south west 
Aiackenae southward wintering m southern ESA and Alemco 
Ihe bulky nest ot moss and mud lined with grass hair and 
leathers is placed on a beam or unacr a bndge or bank often cio e 
to or on a building Say s phoebe (5 wvij is a more westerly 
species abundant \\e*?t of Kansas and Nebraska The black 
phoebe ( S mgricans } has a more outhern range 
PHOEBUS, a common epithet of Apollo {g <:> ) 
PHOENICIA, m ancient geography the name gnen to that 
part of the seaboard of Syria which extends from the Eleutherus 
(Nahr el Kebir) in the north to Alt Carmel in the south a dis 
tance of rather more than two d grees of latitude These limits 
howeccr were exceeded at various times thus north of the Eleu 
therus hy Aradus and Maratbus and south of Carmel the border 
sometimes included Dor and even Joppa The harbours which 
played so important a part m antiquity are nearly all silted up 
and with the exception of Beirut afford no safe anchorage for 
the large vessels of modern times Sidon lyre and Aradus 
though now connected with the mainland were built onginaily 
upon islands the Phoenicians preferred such sites because they 
were comement for shipping and easily defended against attack 
The chief towns of ancient Phoenicia as we know of them 
from the Amarna tablets (isth century bc ) and from Egyptian 
Assynan and the Old Testament documents were the following 
Acco inow Acre or Akka Judg 1 31) Achaib (now « Zfb 
tbtd ) Ahlab (m Assyrian Mahailiba %bid } — three towns on the 
coast south of Tyre Kanah (Josh mx 2B) Tyre (Pfiotn Sor 
now Sur) Zarephath or Sarepta (r Kings xvii 9 [now Sarafand ] ) 
Sidon (now §aida) Berytus (Biruta m Egyptian Biruna tn tie 
Amamatablets now Beirut) Byblus (in Fhoen andHebr Gebal 
now Jebeil) Arka Som north of Sidoa (Gea x 17 now Aika) 
Sm (Assyr Siannu fSid) Smyta (Gem x 18 now Sumra) 

; Mawtthus (now Amrit) not important till the Macedonian period 
I Arvmd or Aradus (la l%oen Arwtd now Ruad Gen a 2:8^ Eaek 
! xxvii 8 11) the most northerly of the great Phoemoan towni 
i Saee and L»ngtmge4^--The Pboematas were an etstly off 
I shoot from the Semitic atoefe, awi bdongkl to the 
[ bf«ch of il Tk Phoenicaws thiewdlvna heheyed tiki they had 
migraled from an ##t« show probaHy rrikniii: tabyiewa 
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B\ ct aIo*ig tht s>ri n tra t they de\eiOpfcd a 'itran u\ 
uii I or r^ t i ^ d nt d on di^rcrcn line ron 

tn othtr C ra mit whoo cl d ti t in e o Ibc called thcip 
ti\€s C^n an t ard neir I nd Canaan Lcb their nine in 
*lip \n arna tot A fthl ^nu A 7uh nd this ^ ree 
the ^£nt 1 bi ntd o Htcat eus {Fr h t i th^ 
Photnic d \\ formern ca i d ( Chni) a n^^Te \ hich Philo 

01 I>>bias dop^s into ^ ib r %thoio \ m kin Ciin \%ho % is 
atteniard called Phom the epomm of tht Phoenicians {Fr 
Imt r in ^69) In the rei n of \ntiochu I\ and ms uctes 
or the com of Laodicea ot Libanob bear the It end Of Lao 
ditei which is in Canaan (Coole \orii ^eniHc I isuip wm 
quoted a \S 1 \o 149 Lb} the Old Te lament also some imes 
denotes Ihoemcia and Phoenicians b\ Canaan and Canaamtes 
fiba \xiii II Obad o Zeph 1 ii) thou h the latter names 
Generally ha\e a more extended sen e But ^idonians is the 
usual designation both m the Old Testament and m the A. s>nan 
monuments (Sidunnu) and e\en at the time of lyres greatest 
ascendanev we read of Sidomans and not Tvrnns in the Old 
Testament and in Homer thus Ethbaai king of Tyre (Jos hit 
\in ) IS called Ling of the bidomans m i Amgs xvi 31 
In the Homenc poems we meet with Stdontoi Stdome (Od n 
618 Ii M 90 Od xm 8^ II VI 2 gi) SiXidPhomikei Photnihe 
(Od xm / xii 8b seq etc) and both terms together 
{Od IV So seq II xxin 74^ seq ) And the Phoenicians them 
sehes used Sidomans as a general name thas in one of the 
oldest Phoenician inscriptions (C /5 i 5=^5/ \o ii) Hiram 
II king of Tyre in the bth century is st>led king of the Si 
domans But amon'^ the Greeks Phoenicians was the name 
mo t m use Phomtkes fplur of Photnix) for the people and 
Photmhe for tht land {cj Phoej^ix) The former was probably 
the older word and mav be traced to phoinos^ blood red the 
Canaamte sailors were spoken of as the red men on account 
of their sunburnt skin 

Language — ^Inscnptions coins topographical names pre 
served by Greek and Latin writers names of peisons and the 
Pumc passages m the Poenulus of Plautus all show conclusively 
that the Phoenician langua<^e belonged to the North Semitic group 
and to that sub dm ion of it which is called the Canaamte and 
includes Hebrew and the dialect of Moab A companson between 
Phoenician and Hebrew re\ eals close resemblances both m gram 
maticai forms and m vocabulary m some respects older feature^i 
have been presen ed in Phoenician others are later others again 
are peculiar to the dialect many words poetic or rare or late in 
Hebrew are common in Phoenician Hence we may conclude that 
the two languages developed independently from a common an 
cestor which can be no other than the ancient Canaamte of 
which a few* words have survived in the Canaamte glosses to the 
Amarna tablets (written in Babylonian ) But m forming an esti 
mate of the Phoemcian language it must be remembered that 
our material is scanty and limited in range the Phoenicians were 
m no sense a literary people moreover except the inscriptions 
found at Geba! now Jebeii (loth century) and NSI No xi 
mpst of the inscriptions are subsequent to the 6th century b c 
the majority belong to the 4th century and later by which time 
the language must have undergone a certain amount of decay 
Indirectly however the Phoenicians rendered one great service 
to hterature they took a large share in the development and 
diffusion of the alphabet which forms the foundation of Greek 
(Herod v 5S) and of all European writing The Phoemcian 
letters m their earlier types are practically identical with those 
used by the Hebrews the Moabites and the Aramaeans of north 
Syria {NSI Plates xn xm) They passed through vanous 
modifications in the course of time after leaving the mother 
country the script acquires a more cursive flowing style on the 
stones from Cjqirus and Attica the tendency becomes more 
strongly marked at the Pumc stage until in the neo Punic from 
the destruction of Carthage (146 B c ) to the ist century a d both 
the writing and the language reached their most degenerate form 
As a rustic dialect the language lasted m north Africa till the 
5th century ad In his samohs St Augustine frequently quotes 
Ptoc words the oldest speamens of Phoemaan wiutmg at 


p er known have been tound at Gebal In 1922 Montet un 
car he j the ircopla u of Ahiram incised with a Phoenician 
m enp ion in n archaic form of lettering which bears a close 
re embHrce to ^ le ir vription of Abi baal discovered some years 
a o on the same si e 

History — Ihe Phoemuans m imitation of the Egyptians 
claimed their olde t cities had been founded in remote an 
tiqui y but no certasntv can be attached to the traditional chro 
nologies e Herod 11 44 Justm xvni ^ Menander m Jos 
1 / 1 Mil ^ I and t 4 ;^? 1 18 

Phoem la comes into historv proper c 1600 bc when the 
E vptim empi c began to extend m the direction of Asia under 
Abmosi { Ama is ) I who earned his arms into Syria and con 
quered at least I 1 tme and Phoenicia the latter being the coun 
try called Da ht on the Egyptian monuments (Muller As u Eur 
p iSi) Thothmes III (1500-^449) repeated and consolidated 
the earlier onquest and established Egyptian suzerainty over all 
the petty states of Syria and Phoenicia (see Egypt History 
I ) For the geo raphy and civilization of Canaan about 1400 b c 
we have vaiu ble evidence in the Egyptian papyrus Anastasi I 
which mentions Kepuna (Gubna Gebal Byblus) the holy city 
and continues Come then 10 Berytus to Sidon to Sarepta 
Where is the ford of Nat ana (? Nahr el Kasimiyeh or a town)^ 
Where is Eutu (^Ushu Palaetyrus)? Anothe city on the sea is 
called a haven D ar (Tyre) is its name water is carried to it m 
boats it is richer in fish than m sands But the fullest mforma 
tiOB about the state of Phoenicia m the 15th and 14th centuries 
B c comes from the Amarna tablets among which are many let 
ters from the subject princes and the Egyptian governors of 
Phoenicia to the Pharaoh It was a time of much political dis 
turbance The Hittites (q 0) were invading Syria nomads from 
the desert supported the invasion and many of the local chiefs 
were ready to seize the opportunity to throw ofi the yoke of 
Egypt The towns of Phoenicia were divided Aradus Simyra 
Sidon supported the rebelhon Rib addi the regent of Byblus 
and Abi melech king of Tyre held out for Egypt but while all 
the towns made professions of fidelity they were scheming for 
their own interests and in the end Egypt lost them all except 
Byblus The tablets which reveal this state of affairs are wntten 
m the langua^^e and script of Babylonia and thus show mdirectly 
the extent to which Babylonian culture had penetiated Palestine 
and Phoenicia at the same time they illustrate the closeness 
of the relations between the Canaamte towns and the dominant 
power of Egypt After the reign of Amenophis IV (1376-66) 
that power collapsed altogether but his successors attempted to 
recover it and Ramses (Rameses) II reconquered Phoemcia as 
far as Beirut and carved three tablets on the rock beside the 
Nahr ei Kelb (Gressmann Texte u Btlder^ 11 PI Ixv ) In 
the reign of Ramses III (c 1200) many great changes began to 
occur owing to the invasion of Syna by peoples from Asia 
Mmor and Europe which ended m the establishment of the 
Philistines on the coast near Ashkelon The successors of Rainses 
III lost their hold over Canaan the 21st dynasty no longer inter 
vened m the affairs of Syna but Sheshonk (Shishak) the founder 
of the 22nd dynast} about 928 BC endeavoured to assert the 
ancient supremacy of Egypt (cf i Kings xiv 25 sqq ) but his 
successes were not lasting and as we learn from the Old Testa 
ment the power of Egj^pt became henceforward ineffective 

Independence of Phoenicia — ^Between the withdrawal of 
the Egyptian rule in Syria and the western advance of Assyria 
there comes an interval during which the city states of Phoemcia 
owned no suzerain Gebal had bngs of its own Ahiram Itho 
baal Abi baal in the loth century as recent excavations have 
shown The history of this period is mainly a history of Tyre, 
which not only rose to a sort of hegemony among the Phoenician 
states but founded colonies beyond the seas (p 769) From 970 
to 772 B c the bare outlme of events is supplied by extracts from 
two Hellenistic historians Menander of Ephesus and Dins (largely 
dependent upon Menander) which have been preserved by 
Josephus Ant viu 5 3 and 1 17 18 Prom the data 

given m these passages we learn that Hiram I son of Abi baal 
reigned in Tyre from §70 to b c The Tyn|n annal% more 



\ Ri \\ m LI 1 


PHOEXICI 1 



Ii tr 

di i d 

c tht 

i ) 

tc 

, 0 hi 

It 

H r n 

and 

jI ? 

f 

h t 

irt 

tt 

h 

PhotB 

n 

h 0 

U u 

It it 

i 

V 

V h 


I 

t 1 

^ t V 

G 

I X 

1 

j the 

i 

10 

ten 0 h 

i c 

vr t 1 

tr r 

re i i 


I OB 



I 

bicr bi 


D \ a j 

anr H 

3 

t 



C i 

\ 

iw ra > )trta 

n rt 

c 

rci 

Ii 

0 0 

pa^ i 

. j : 

d 

) t Hi 

i 

1 n rd 

cd u 

^ i 

lir 

V 

cl 

)T 

L i 

e tivn 

, in 

e b 

e h 

I i 

i ^ 

e 1 0 

111 r ^ 

\ 


Ti iits which 

[ Phot ] 

: u L ve 

c 

-id 

riv in m I 

ne 

ite di 1 C s f 

I kmc 

^ a 

II 

i t 

\\\ 1 

I Fzr 

111 

i 

\tti 5 XU 

0 

Jo 4? 

XI 

0 6 


miii\ 111 rt jri ur U 1 ^\]ii h H urni bed lor ire tc p 
Hi 1 1 rr til tbt gran ot a tern or\ in UJiitt i tabu! i iv rg 
1^ j~i4l Tha aliianii. bet\uen the tAO mon rchs ltd to a 
joi t\pt 1 ion troin E longtber on the Golf of \kaba to Opbir . 

i tn til ta t Jit ot \r bia Sit Opbir) for purpose^ ol trade j 

Tilt 0 Hir ns uctt ors gi en b> Josephus indicates fre I 
qut ^ chiF of dvna t> m il the time oi I bobal I pr est oi ! 

\ ir i wlu rticrn t S -8:5 ) marks a retu n to more settled 

raV In con r s to H rdm I kmg of T>re Itbobai or Etbbaai is 
staled m I kings xvi king ol the Sidomans te of tbc 
Pboaitians Loumg that in the interval the kings of T>rc bad 
extindtci tbcir rait o\er tbe other Ihoemcian cities Under 
E bbaal further t i)ansion is recorded Botrvs north of B>bius 
and *\oza in nor h Ainca are aid to have been founded by him 
I lo 4 n^ \Hi 13 ) the more famous Carthage owed its 

origin ^0 the civil di cords which followed tbe death of Metten I 
i( c S I) his next succe sor but one According to tradition Met 
tens son Pvgmahon (r 860-814) lew the husband of his sister 
Elissi or Dido whereupon sht fed and founded Carthage a ) 
m Lib>a f Ju tm x\m 4-6) At this point Josephus s extracts 
from Menander end see Schrader A 4 r ^rd ed i G ff ) 
Assyrian Ettle S 76-405 B C — From the time of Ethbaai on 
wards he mdependtnee of Phoenicia was threatened by the 
adv ince of A. \ ru In S6S b c Assur nasir pal III washed his 
weapon m tbe great «ea and exacted tribute from tbe kings of 
Tv re Sidon bins and other cities including Arvad (Ketlmschr 
Bibhoikek i mg) Tbe inscriptions of bis son Shalmaneser III 
mention tbe taking of tribute from tbe Tynans and Sidomans in 
S4 and again m tbe Byblians are included at tbe latter 
date and among tbe kings defeated at karkar in S54 or 853 
was Metten baa! king of tbe 4 rvadites pp 141 143 1^3) 
Thus Sbalmane cr established a supremacy wbueb lasted for over 
a hundred >ears and was acknowledged by occasional payments 
of tribute In /41 Tiglath pileser III mentions on his tribute 
bsts Hirum of T>re and here a piece of native evidence 
becomes available An early Phoenician inscnption (CIS 1 5= 
WSI No ix) engraved upon the fragments of a bronze bowl 
mentions a certain governor of Qarth hadasht (or Karti Hadasti 
New Cit> $ e Citium) serv ant of Hiram king of the Sidoni 
ans to Baal of Lebanon showing that this Hiram II was not 
only king of Tyre as the Assyrian inscnption calls him but of ' 
Sidon too and further that by this time Tyre has established a : 
colony m C>prus (g j ) In Tiglath pilesers Phihstme campaign 
of 734 Byblus and Aradus paid tnbute and a king of Tyre ^ 
Metten was forced to do the same (MB u 23) For the penod ■ 
which follows a certain amount of information is fumi hed by 
Menander (in Jos xx 14 2) Elulaeus IX in Assyrian 

Lull who ruled under the name of Pylas was king of Tyre 
Sidon and other aties at this time (c 725--690) and at the 
beginning of his reign suf ered from an invasion by Shalmaneser 
V this was probably the expedition against Hosbea of Samana 
m 725 the king of Assyria overran ail Phoemcm but 
soon made peace with them all and returned back In the reign 
of Sargon Phoenicia itself seems to have been left alone though 
Cyptus submitted to him in 709 but in the reign of Sennachenb 
Elulaeus joined the league of Phihstia and Judah m alliance 
with Egypt and Ethiopia which aimed at throwing off the oppres 
sive tyranny of Assyria In the great campaign of 701 Sennachenb 
came down upon the revolting provinces he forced Lull king of 
Sidkm to fly for refuge to Cyprus took hxs chief aties and set 
up Tilbtlu (Bkbaal) as imposing a yearly tnlmte (KB 


I Tr r^utk ot 1 \ { b> sea ign titintl} pas d over in 

ir t p o i etb n^^uiln Mtmnder tbe \ n n 
k t f-r u ir cc 0 1 he i bib ob rl as 0 brtais up tbc 

CO f 0 Tvre a ^ ti vr th b cl ^rowri in o i powerful 

ta e t on be ai r t E ro a Vas \1 a milLilb in 

tv bo, til nda ntF arbiddon i*bout 

he vt r r VI n d a rojs eon eqat c ^icon was ipnihi 
^ t -A 1 ^ b ti! I 0 he n nu E rb^-ddoB who 
( i a c V w ^01. o n in in-^ p ipled it with loiti'^ner 
id ^ td it a ir 1 o\n 1 ne lie 0 name however sur 
i n re r 1 t bj the ei Jtkr oi he eitv was cb meed 

ar 1 the i 01 C ru tb i u '^idon e ** td o cxi t 
KB 11 I t/ 14^5 Air I Tv re i 0 came m for its 

sba e ol b rr ^ t> Eiu lea was lo^’owtd b\ Bui vbo in 6 
, con en ed to 30 1 Ti b k tbe Ethiopi n Ling of Egvpt m d 
i rebellion ^ am A. vria F rb ddon on his wav lo Egvpt for 
I ne se ond tine b^claded Tv re bu be dia not capture the citv 
1 Fseli His n onument found at repre ent^s be great Linf, 

boMing Baal jf Tv re and Tirn La ot Egvpt by cord fastened 
m their bps there 1 no evidence however that he actual!} took 
either of them pnsoner (Gressmann Texte u Bildcr 11 PI 
ixm ) Early in the reign of A.ssur bam pil Tyre was be leged 
again (66^; but \s ur bam pal succeeded no bet er than his 
predetes ors Never hek Baal ubmitted m the end along with 
the pnnees of Gtbal and \rvad Mana seh of Judah and the other 
Canaam e chiefs m the island of Cyprus the Assv nans carried 
all before them (KB ii 149 seq 169 On his return from 

the Arabian campaign AlSsuf bam pal severely pum bed the rebel 
hous inhabitants of I sbu fPalaety rus) and ALko (tbtd 9) In 
Pboemcia as e! ewbere As ynan rule created nothing and left 
nothing btbmd it but a record of barbarous conquest 
The Neo Babyloniatx Period, 605-538 B C — ^In tbe last 
cnsis of the dying power of kssyna tbe Egvptuns for a short 
time laid hands on Pboemcia but after their defeat at the battle 
of Carchemish (605) tbe Cbaldaeans became tbe masters of 
western Asia Jeremiah s allusion (\xv ) in 604 to the ap 
proacbing downfall of tbe kings of Tyre and Sidon and the coast 
land bej ond tbe sea t e tbe Pboemcian settlements on the Medi 
terranean seems to imply that the Pboemcian states recovered 
some measure of independence if they did it cannot have lasted 
long In 5S8 Apries (Pharaoh Hopbra) made an attempt to dis 
place the Chaldaean supremacy he defeated Ty re and Sidon and 
terronzed tbe other cities into submission (Herod u 16 1 Diod 
Sic 1 68) Some of tbe Phoenician chiefs among them Ithobal 

II the new king of Tyre while forced to yield to a change of 
masters were bold enough to declare their hostility to the Baby 
lonians This state of affairs did not escape the vigilance of 
Nebuchadrezzar After tbe fall of Jerusalem be marched upon 
Phoenicia Apnes withdrew bis army and the siege of Tyre 
began For 13 years tbe great merchant city held out (585-573 
Jos c Ap, 1 21 cf Ezek xxvi i seq) Ezekiel says that 
Nebuchadrezzar and bis host had no reward for their heavy 
service against Tyre and the presumption is that the city capita 
lated on favourable terms for Itbobai s reign ends with the close 
of the siege and the royal family is subsequently found m Baby 
Ion The kmg appomted by Nebuchadrezzar was Baal II (574-^ 
564) after whose death a republic was formed under a single 
suffete or judge (slwfet) Josephus (lor at ) is again oor 
authority for the changes of government which foltewed until 
the monarchy was revived At kngtb under Hiram III Phoenicia 
passed from the Cbaldaeans to the Persians (538) and at the 
same tune Amasis II of Egypt occupied Cyprus (Herod 11 182) 
There seems to have been no stru gie the great siege and the 
subsequent civil disorders had exhausted Tyre and Sidon took 

, Its place as the leading state About this time too Carthage made 
an effort for mdependence under Hanao the Great (538-5 i) the 
' real founder of its fortunes the old dependence upon Tyre was 
changed for a mere rektion of piety observed by the annual 
sending of delegates ($mpai) to tbe festival of Melkarth (Aman 
u 24 Polyb xm» 20 xz) The disasters winch belei lyre dur 
, mg this and the foregcang penod might surest that its pros 
pmty had been senoiBly damaged But Tym always counted for 
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Constitution — \t ti? poin 1 1 co \ui it to nert on 
mfiat ii II 1 Iviio n boL tr tens Pi 10 o the Ilioc 1 lan 
tate III Canw. nt in dot \ to kii mo a ho ol e t 

torm 0 Pro I n 0 rniient Ii tht n i\t in cript 0 Iht 
chiil ot Ihi ci 1 n Phjtnia i elf and in Cvnrus 1 k caP d : 
kini, Tfc ro\ 1 hon tb daimd dninc d en ird tin km i 
fouia not bt chosen out me bar men her IIi poic iioi tier i 
\%d iimitei b\ the w itl \ n erchant ^ niiiit i\ho po s s ed ^ 
great inlutnte m public attairs The pnea ot \ielkirth at Tire i 
lias ht ti ond man in tht largdom Associated 111th the prince ; 
lias a council of elder such 11a the ca e at Gebal (B>blus) : 
trorn tht eariie t tim s to the Ute i (Ezeb win 9) at Sidon , 
this council con istcd of 100 member (Diod \ii 45) perhaps | 
also at T}re (^d/ p i 9) In tnptions ot the ^rd and nd j 
centuries b c mention a Had (chief j m Sidon Cyprus and Gauius i 
(Gozo) what hiS position 11 as it is ditiicult to say m the | 
colonies he mav ha\e been a district go\ernor Dunn Nebucha , 
drezzars time as we haie seen a republic took the place of the | 
monarch} at T}re and the go\ernment was admimstered by a ; 
succes ion 01 suhetes (judges) they held office for short terms | 
and m one instance two ruled together for six years Much later : 
in the 3rd century b c an inscription from T^ re mentions a suifete | 
ex SI jSo 8) without adding more to our knowledge Carthage ^ 
of course was governed by two suffetes and these officers are 
frequently named in connection with the Carthaginian colomes 
{^61 p seq ) but we must be careful not to draw the infer 
ence that Phoenicia itself had any such magistrates Under the 
Persians a federal bond was formed comprising Sidon Tyre and 
Aradus whose duty it was to contribute 300 triremes to the Per 
Sian fleet (Herod vn 89) the lesser towns being under the com 
mand of the great cities But federation on a larger scale was 
never possible m Phoenicia for the reason that no sense of , 
political unit} existed to bind the different states to ether Com ; 
merciai interests dominated everythmg else and while these stimu ■ 
lated a municipal life not without vigour civil discipline and 
loyally were but feebly felt On occasion the towns could defend 
their independence with strenuous courage the higher qualities 
which make for a progressive national hfe the Phoemaans did 
not possess 

The Persian Period 538--333 BC — Phoemcia now became 
part of the fifth satrapy of the Persian empire and entered upon 
a spell of comparative peace and growing prosperity At this 
period Sidon occupied the position of leading state in the fleet 
her king ranked next to Xerxes and before the king of Tyre 
(Herod viii 67) her situation afforded advantages for expan 
Sion which Tyre on its small and densely populated island could 
not rival In the first half of the 4th century Straton I (m Phoem 
AM asMari or Bad ashtart) was king c 374-362 He culti 
vated friendly relations with Athens indicated in a decree of 
promnm (hlichel Rec dwer gr No qs^CIG No 87) and 
the extant to which phii Hellenic tendencies prevailed at this time 
m Sidon is shown by the royal sarcophagi noble specimens of 
Greek art which have been excavated in the necropolis of the 
aiy It was in the reign of Straton that Tyre fell into the hands 
of Evagoras king of Salamis who bad already supplanted Phoeni 
am with Greek civilization in Cyprus (Isocr Emg 62 Fmeg 
161 Diod XV 2) Straton made friends with Nicocles son of 
Evagoras and with him came to an untimely end through their 
implication in the great revolt of the satraps 362 b c A new 
revolt of Sidon against the Persians took place under King 
Tonnes with the aid of Nectanebus of Egypt^ the Sidonians car 
pad the test of Phoemaa with them and drove the satraps of 
gytoa Cihcm out of the country Tennes however^ betmyad 
jfe peppie 4 nd opened the afcy to Artaxerxes III ^ bo 'Wm 
ftfter he had served the ends of tte great fan# (346 n a 
I 0% "The last king of Stdon wa# f ( Abd* 

the Fer»^ mpm to % 
dose of #e 


D rj be It 1 1 o c*i alb tti ht aim and vassal 
it tj oil 1^ i c 1 a \ t ^ tretion Hence 

V ac j sjc'' I It 1 II com e ot thci own 

of Liik n n\ pec it t t ti t com rt s an ped as a 

r i 1 m n e 1 le 1 0 e oi d e c \ it imts wi h the 

ruers n Ti u t o’” tji b j B\ai s 1 e karn tht names 

0^ our ki " p fit 1 eti and bc ^ 

A.aar n elcL \in e fror* tl oir h o re ti e 1 1 difti 

u It to ob am muci morn tun Tb r live 111 criptions liov 
itr rot b omt a d L tho i 0 o them belong to the 

ptnod \ hidi tolioi n j on \ i it h en discovered m 

Phoenicia itseli Ore ot ht mhe t oi che c is the 11 tription 
ot L}blu {CIS 1 i = \S/ \o datiii" irom the Persian 
period It recoras a dt die it ion riid Dy \ehaw miL km" of 
Gebal and mention ^he nant of the Lii s grandfather Un 
milk but the exact dates of tha rei n art not given 

The Macedonian Period 3 ^ 3-69 BC- — Vi n \kxanat! th 
Great entered Phoemcia alter the bat le oi I su ( 33 b c ) the 
kings were ab ent with the Per lan fleet in the Aegean but the 
cities of ^radus Byolus and Sidon \ dcomed him readily he 
last named showing special z al against Persia The Tvnans also 
offered submisaon but rttu ed to allow the conqueror to enter 
the city and sacritice to the Tv nan Heracles Alexander was deter 
mined to make an example ot tht fi st who should offer oppo 
sition and at once began the siege It lasted seven months With 
enormous toil the km" drove out a mole from the mainland to 
the island and thus brought up his engines ships from the other 
Phoenician towns and from Cyprus lent him their aid and the 
town at length was forced in July S 000 Tyrians were slam 
000 sold as slaves and onl} a few notables the king Azemilko 
and the festal envovs from Cartha e who had taken refuge in the 
sanctuary of Melkarth were spared (Diod xvii 40-46) It is 
not unhkely that Zech ix 2-4 refers to this famous siege For 
the time Tyre lost its pohticai existence while the foundation of 
Alexandna presently changed the lines of trade and dealt a blow 
even more fatal to the Phoenician cities 
During the wars of Alexanders successors Phoenicia changed 
hands several times between the Egyptian and the Synan kings 
From the year 2/5 the people of Tyre reckoned their era (CIS 
1 y^NSI No 9 cf 10) The Tynan corns of the period stamped 
with native Greek and Egyptian symbols illustrate the traditional 
relations of the city and the range of her ambitions A special 
mterest attaches to these silver tetradrachms and didrachms 
because they were used by the Jews for the payment of the temple 
tax as shekels of the sanctuary (NSI pp 351 44) 

Among the Phoenician states we know most about Sidon dur 
mg this period The kingship was continued for a long time The 
story goes that Alexander raised to the throne a member of the 
royal family Abdaionymus who was hving in obscure poverty 
and working as a gardener (Justin xi 10 Curt iv i Diod 
xvii 47 wrongly connecting the story with Tyre) In 31 2 Ptolemy 
then master of Phoemcia appointed his general Phiiocles king 
of the Sidomans and a decree in honour of this king has been 
found at Athens (Michel No 387 cf i 261) but ha cannot 
have reigned long For at the end of the 4th and the beginning 
of the 3rd century we have evidence of a native dynasty in the 
important inscriptions of Tabmth Eshmun azar and Bod ashtart 
and in the series of inscriptions (repeating the same text) discov 
ered at Bostan esh Shekh near Sidon (NSI Nos 4 5 6 and 
App 1 ) With Bod ashtart so far as we know the dynasty* came 
to an end say about 250 b c 

After the death of Antiochus IV Epiphanes in 164 bc the 
kingdom of the Seleucids began to collapse Berytus was de 
stroyed by the usurper Ti:}rpho m 140 b c Tyre m 1:20 and Sidon 
in III recaved complete independence and inaugurated new eras 
from these date Bybte and Tripolis fell into the hands of 
^^‘tyrants^^ (SIrafoo xvi a rS Jos Am- nv 3 2) from B3-69 
; B c the eateft kingdom waa fidd hf the Armenian Tigranes 
^ Rtrte^AI IW: ffi 64 b?c Pomi^y anaved upon the 

I and estaiffidibd otdsr out of dmoa Phoemcia was rnwriw 
' miad Mo the HOicwj prowme of Srfqp, 
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u I i U if I lur litt and i der 11 the ni i\e kngu igt ^ 
lid ir u oil ft Ihoiiiicu btLamt t\ net 
NaYigatiOn Trade Colonies — Tht Fhoemuans e essen 
iiii\ a n tion Fcirle and patitnt na\i ators tbe> 

\cii 0 id in o If lO’^s uhere ro one d e aired o go nd ih\a>s 
miih u at 0 tliii inonrp)l> thtv caraallv gn^rded the secrets 
of htir nit lou s and ai co\tne nd thur knowledge 0^ 
wir j 1 id curr nts \i the be mmn 01 the th century bc a 
Inotniiuii kt 1 said to ha\t cirtiimnavij^dtcd Africa I Herod 
j\ ^ io ht gtPit po\\ r Phoemenn ship and ail ors were 
nidi jt tn abk tnmihtnb I aranetichus and ktcho \erii.es 
\kFai dtr dl m turn en |do>€a them for their transports me! ea 
ife,ht 1 ven when \thtiib Ind deuloped a neal iiav> Greek 
(ib tr trs noted wi h idiniration the di'^cipime kept on board the 
1 lotriiiin ships aid the skill with which they were handled 
i\tn Oec M ) all the Phoemenn \essels fiom the round 
mtrthan boat {^atXos — after which the 1 land ot Gaulus now 
( 0/0 mar Mil 1 wib called j to the great Tar shish ships the 
East Indiimtn ot the ancient world excelled those of the 
Greek m pied and equipment As E 'Me>er points out the war 
bt twicn th L rcc and the I trsians was mainly a contest between 
the St i po\ f s of Greece and Phoenicia At what period did 
Ihoemcid hr t ri e to be a power m the Mediterranean t We are 
gradualh approaching a solution of this obscure problem Recent 
discoveries m Crete (^v) have brought to light the existence of 
a Cictan or Mmoin sea power of remote antiquity and it is 
clear th t a great ckal of wkt used to be described as Phoenician 
mu t receive quite a diftetent designation The Mmoan sea 
power was it last broken up invaders from the north and a 
Canan rule became dominant in the Aegean (Herod t 171 
Thutyd 148) It was a time of disorder and conflict due to 
the immigration of new races mto the ancient seats of civilixa 
tion and 1 s>nchrom»ed with the weakening of the power of 
Egypt m the countries which bordered on the eastern Mediter 
rancan This was m the 12th century b c The Tyrian trader saw 
that his opportunity was come and the Aegean lay open to his 
merchant vessels 'ft here much is still obscure ail that seems 
certain is that the antiquity of Phoenicia as a sea and trading 
power has been greatly exaggerated both m ancient and in modem 
times the Mmoan power of Cnossus preceded it by many cen 
tunes the influence of Phoemcia m the Aegean cannot be earned 
back much earkcr than the 12th century b c 
A vivid description of the Phoenicians trade at the time of 
Tyre s prosperity is given by E^^ekiei (mm 12-25) and it shows 
how extinave were their commercial relations not only by sea 
but by land as well It was they who distnbuted to the rest of 
the world the wares of Egypt and Babylonia (Herod 1 i) From 
the lands of the Euphrates and Tigris regular trade routes led 
to the Mediterranean with trading stations on the way several 
of which are mentioned by Ezekiel (xxvn 23) In Egypt the 
Phoemmn merchants soon gamed a foothold they alone were 
able to mmntain a profitable trade m the anarchic times of the 
aand and dynasties (82 5-450 no) when all other foreign 
merchants were frightened away Though there were never mj 
rfifttltr colonies of Phcwimna m Egypt the Tyrians had a qiar 
IM of their own m Memphis <iferod m rxa) The Arabian 
ckitvanto# m perfw ^ce$ md mmnm pawd Ihrough 
PIcHwwaE imwb m m way to Giwe md toe w#t gfeimd ^ 
ifc Bftwteo Israel ^ad toe mmm$ 


V n CIO t he 10 n tr proviitci €trl 111 ntet sarit of lift md 

rt i m t\rh t nui ol la\ur and pU nd lur c E/ek 

t I r { ^ L hu w n jia r ] ome pun fo ihoemtiia 
iPro \ + P M ) ir Jiii lun I ho menu ner 

t 1 b no n: r t h bci cu r i / ih i 1 1 j and 

tr^fk j T a iitha ill n aiirtr of 

V a n th ut/ ^\cii \i 11 M 0 btr itss dc ir 

t or 1 a ?I 1 i\ I j Tilt PhotniLiin 

irds \ 1 ( 1 n f L h ir no Gietiw i in ei } ptnjil indi 
c t hi jur I u! go d m tit Ihotniciin trued “ftith the 

t o 1 1 t 1 nil ur thr*)ii 0 the commtne ilii soiloTvmc 

irt ort o ntir — \o?cros x r liicraos ppa 

/ rifos ^ a '^aXXakis fSci i\os \no her article ot 

co’^ntret vm h he PhotniCHn brought no the mirket vi 
ambe 

Iht Phoemiian co omes ■%ire aii suppo ed have been founded 
from Ivre m th rtcard o ht loiomes in Cvprus and north 
V^rica thi % s un'^oi 3ttdl> true C^p us po es ed rt ources of 
timber and topptr vvhith could not lai to tempt the kten e>ed 
trideis across the viler who made Cuium ifrom kittim the 
name oi the or non Senii ir mn i\ 1 ant ) their chiet settle 
n n ind thtitc esiabhshed them selves in Idahum Tamassus 
Lapethub Lirnika Oirhhadasjot (karti hadastij and other 
towns In the in ciiption«t ot the 4th to 3rd centuries the Phoem 
cian potenta ts in the isLna call them th es kings 0^ kition and 
Idalion (X 5/ pp 

Homer represents the I hot met ms as present m Greek waters 
for purposes of trafhc but not as settlers (II xxiu /44) They 
occupied trading sta ims on some of the 4egean islands and on 
the Isthmus ot Cormth One oi their objects was the collection 
oi murex of which an enormous supply was needed for the dye 
ing industry speciillv lamous w is the purple of the Laconian 
waters the isles of E ishah of Ezek xxvu 7 But a great deal of 
what was iormcrly assigned to Photmcian influence in the Aegean 
at an early period — potterv ornaments and local mvths — ^must be 
accounted for by the vigorous civilization of ancient Crete In 
the Creek world the Phoenicians made themselves heartily de 
tested by their passion for gam (Plato Rep iv 436 A ) 
iarihtr west in the Mediterranean Photmenn settlements were 
planted first in Sicily at Heradea or Ras Melqarth the islands 
between Sicily and Africa Mehta (Malta) on account of its 
valuable harbour Gaulus and Cossura were also occupied (Diod 
vis) and a beginning was made with the colomzation of Sar 
dmia and Corsica but farther west still more permanent colonies 
were established It was the trade with Tarshish % 0 the region 
of Tartessus in south west Spam which contributed most to the 
Phoenicians wealth it was said that even the anchors of ships 
returning from Spam were made of silver (Diod v 35) From 
Gadcira (Pumc Gader Lat Gades now Cadiz) the Sidonmn ships 
ventured farther on the ocean and drew tm from the mines of 
north west Spam or from the richer deposits in the Cassitendes 
f e the Tin Islands These wet^ discovered to be not a part of 
Britain as was imagined at first but a separate group by them 
selves now known as the SciEies hence it is imptobable that 
the Phoemcians ever worked the tm mines m ComwaE 
The nch trade with Spam led to the colomzation of the West 
Strabo dates the settlements beyond the Pillars of Hercules soon 
after the Trojan War (13 ) in the penod of Tyre s first expan 
Sion Lixus in Mauretania Gades and Utica are said to have been 
founded one after the other as far back as the lath century b c 
M ost of the Afncan colonies were no doubt younger ^ we have 
traditional dates for Ao» (887*^55) Carthage (8x3) A 
large part of northwest Africa was colonised from Phoenicia^ 
owing to these first settlers and after them to the Carthagmmns, 
the Phoenician language became the prevaaling one and the com 
try assumed quite a Phocmaan chamtor 
In the days of Tyres greatnas h»r |»weir rested directly on 
toe cotomes which# mhlw those of Grepcei renmmed subject to 
tte mother cdy and pxd titoe^ of them xmmrnm to its cinef 
god^ Mdtoartb and seat aanc^ly to Im fwt Then at 
of to# Ito c^tory » 0 to# cotomd. pow^ of Tyre 
to m too xpmtond md m C^ypus the Assyrian* 
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g !!i d 1 t *jpptr Iliad n hv Gre k isianus iht Phoenitian 
Bad Detii di Diaiec o a re t \ er b’v h d anting 

ide ot Don n toloni tior Bj Itrt dtc tu n po\er he 
coiomeb tu ncil moie and more to Carthaj^e i heir nat ril 
paren and piot cto For eticctne control Ok^er « toionm ernire 
C rthai^e had tne ad an age ot si ui ion o\er far Tyre 
the indPiopM-i Loiids gre\ i and tli an lent dues ctastd to be 
p id thou ii as late as the middle of the 6th centur-v Carthage 
rendtrtd iiihts to the Tv nan Me qarth 4 nd the notbe country 
cherished it clam s long alter they had lost realPv m the nd 
century B c tor e\an pie Sidon stamped her coins vi h the 
legend Mother ot kambe (te Carthage) Hippo kition Tyre 
P 00 ) 

Man tifac tares Inrentions Art — From an early date the 
towns of the Phoenician coast viere occupied not only with dis 
tributing the merchandi e of other countries but with working 
at industries of heir own especially purple dyeing and textile 
fabrics (II \i 289 sqg ) imtal \sork m il\tr gold and dectrum 
(II xxiii /4i sqq Od iv 61 ^ sqq xv 458 sqq) and glass 
work which had its seat at Sidon The iron and copper mines of 
Cyprus (not Sidon as Homer implies Od xv 4 4) furnished 
the ore which was manufactured into articles of commerce 
Egyptian monuments frequently mention the \essels of gold and 
Silver iron and copper made by the Dahi te the Phoenicians 
(W M Muller u Eur ^06 ) and m Cyprus and at Nimrud 
bronze and silver paterae have been found engraved with Egyp 
tian designs the work of Phoenician artists (see table cases C 
and D in the kimrud gallery of the Bnt Mus ) The invention 
of the e various arts and industries was popularly ascribed to 
the Phoenicians no doubt merely because Phoenician traders 
brought the products mto the market But dyeing and em 
broidery probably came from Babylon in the first instance glass 
making seems to have been borrowed from Egypt the mvention 
of arithmetic and of weights and measures must be laid to the 
credit of the Babylonians The ancients believed that the Phoem 
Clans invented the use of the alphabet (eg Pliny N H v 13 
cf vii 5 / Lucan Bell Ctv m 2 o seq ) but it is unlikely that 
any genuine tradition on the subject existed and though the 
Phoenician theory has found favour in modern times it is open 
to much question 

The art of Phoenicia is charactenzed generally by its depend 
ence upon the art of the neighbouring races It struck out no 
ongmal hne of its own and borrowed freely from foreign espe 
cially Egyptian models Remains of sculpture engraved bronzes 
and gems show clearly the source to which the Phoenician artists 
went for inspiration for example the uraeus frieze and the 
winged disc the ankh or symbol of life are Egyptian designs 
frequently imitated It was m the times of the Persian monarchy 
that Phoenician art reached its highest development and to this 
period belong the oldest sculptures and coins that have come 
down to us A characteristic specimen of the former is the stele 
of Yehaw milk king of Gebal (CIS 1 i) in which the king is 
represented m Persian dress and the goddess to whom he is 
offering a bowl looks exactly like an Egyptian Isis Hathor 
(Gressmann Texte u Bilder^ 11 PI ccvni ) The whole artistic 
movement in Phoenicia may be divided mto two great periods 
in the first from the earliest times to the 4th century b c Egyp 
tian influence and then Babylonian or Asiatic influence is pre 
dommanf^ bnt the national element is strongly marked while 
in the second Greek influence has obtained the mastery and the 
native element though making itself felt is much less obtrusive 
Throughout these penods works of art such as statues of the 
gods and sarcophap were imported direct at first from Egypt 
and afterwards mainly from Rhodes The finest sarcophap that 
have bem found in the necropolis of Sidon (now m the Imperial 
Museum Constantinople) are not Phoenician at aE but exquisite 
specimens of Greek art The Phoenicians spent much care on 
their burial places which have furnished the most important 
monuments left to us Thus on the site of Gebal now |ebeil the 
f^nch excavatom under the leadership of Montet^ ^921^2:3 have 
rpwthed sarcof^iagrB of Ahiram^ Egyptian ih anid 

Phowcian msaipiton ^ knownij, 


Gres mn lx i Bt a f i 440 ii 9-19 anali tcliv 
( 19 « Btsidi Dus is ard 11 u mts which oeion^ as a rule to 

he G eek d not n.*i c^tchu uJh iound are earthen 
p tcher and I mp k \ dit t tme and gems Of buildings 
wh ch can be cakd arc hi l ara^ i \ specimens now exist on 
Fhotmcian soil tor the rca or t "^or a es be mhabitan s have 
used the rmrs as tomenitnt qaiirie Not a vestige remains of 
the great anctuar 0 Mt qar h at Tv re a few traces of the 
temple of 4 doii near B\ jlu were di covered bv Renan and a 
peculiar mausoleum Bu j a! Bezzaq 1 s ill to be seen near 
4 mrit excav ation t Bo an e h Shekh near Sidon rev ealed 
parts of the enclosure or loundations ot the temple of Eshmun 
(Vo/ p 401 > the conduits 01 Ras ei \m south ot Tyre are 
considered to be of aniieti^ dite 
Religion -—Like the Canaanite of whom the> formed a 
branch the Phoenician connected their religion with the great 
powers and processes of nature The god whom they worshipped 
belonged essentiall> to the earth the fertile field trees and 
mountains headlands and rivers and springs were believed to be 
inhabited by dmerent divinities who were therefore primarily 
local many in nimiber with no one in particular supreme over 
the rest It seems however that as time went on some of them 
acquired a more extended character thus Baal and Astarte 
assumed celestial attributes m addition to their earthly ones and 
the Tynan Meiqarth combined a celestial with a marine aspect 
The gods m general were called elomm eltm Plautus uses 
alomum alomi^h for gods and goddesses (Poen v I i) 
These plurals go back to the singular form Ei the common Semi 
tic name for God but neither the singular nor the plural is at 
all common m the mscnptions (A SI pp 24 41 51) El by itself 
has been found only once the fern Elath is also rare (tbtd pp 
135 3:58) The god or goddess was generally called the Baal or 
Baalath of such and such a place a title which was used not 
only by the Canaanites but by the Aramaeans (Be el) and Baby 
lomans (Bel) as well There was no one particular god called 
Ba al the word is not a proper name but an appellative a desenp 
tion of the deity as owner or vmtress and the same is the case 
with Milk or Melek Adon Amma which mean king lord 
mother The god himself was unnamed or had no n^sime Oc 
casionaliy we know what the name was the Baal of Tyre was 
Meiqarth which again means merely king of the city similarly 
among the Aramaeans the Ba ai of Harran was the moon god Sm 
As each city or district had its own Ba a! the husband of the 
land which he fertilized so there were many Baals and the Old 
Testament wnters could allude to the Ba alim of the neighbour 
mg Canaamtes Sometimes the god received a distinguishing 
attribute which indicates an association not with any particular 
place but with some special characteristic the most common 
forms are Ba al hamman the chief deity of Punic north Africa 
perhaps the glowing Baal the god of fertilizing warmth and 
Baalshamem Baal of the heavens (cf Dan xii ii xi 31 
etc ) The latter deity was widely venerated throughout the 
north Semitic world his name which does not appear in the 
Phoemcian inscriptions before the 3rd century b c goes back at 
least to 800 B c (Aramaic inscription of Zakir from Hhmath ) 
The worship of the female along with the male principle was a 
strongly marked feature of Phoemcian religion 
To judge from earhest evidence on the subject the Baalath 
of Gebal or Byblus referred to again and again in the Amarna 
letters (Beht sa GuUa Nos 68-125) must have been the most 
popular of the Phoemcian deities as her sanctuary was the oldest 
and most renowned The mtstress of Gebcd was no doubt Ashtart 
(Astarte m Greek Ashtoreth in the Old Testament pronounced 
with the vowels of bosheth shame ) a name which is obviously 
connected with the Babylonian Ishtar and as used in Phoemcian 
IS practically the equivalent of goddess She represented the 
prmaple of fertility and generation the common epithets 
Khrpts and (of Kutiera in Cyprus) Cypna and Paphia 

show iat Ae was identified with Aphrodite and Venus Though 
not pMaa^rfly a mo<m goddess^ she scroetnnes appears m this 
(Lncian> Bm syr^ | 4^ HftrMian v 6 xoL sind Horodo 
Pm tenspte at AaJ.keldn as thatn>i te fteaVenly 
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\p^ o( t 1 1 ^ Wt m It a OLiated ^ h Pa J **ra Ji%d 

It PiTP i)t B al i( |.trhajj hi ’Time t tui \no 1 tr 
pt 1 I* brpo rt t cir hai^t is Tanm ^ prtnm t tit” 

ancir am -‘o hi i 1 L m n ot l^tr uiaiat eri 2 ht is r 
i irh onrtetiJ ftitli B i 13 the Car hag n 1 \ u i\l a^ie m ^ 
laltc ot BuJ ti hi itp e *1 ne j re\£ 

thoi^ h omc qits 101 his rendering ^ ou n 1 

IK* t it !itt 01 B to b he name ot a pi ct I kt P tl 
m lii 01 E ) T\o or bra other dti it r a\ ot mtr ored 
liirt L hiT n the md of \i I tone aid h aim \o bii.peo 
Mdfi t ptt! h bur ’ll o at La ^higf and m ht coioni i^cn 1 
litti li\ u I retks h 4 uepii-s Meiqarth the pa ror dei \ ci 
T re iiitntiita with Htrtclt Reshef or Re huf the name or 
iigh n ng cod e peciall> popuhr in C\ prus and deri\ ed ongi 
II ll\ iron S\ru mhon the Greeks called Apollo \ ttndenc to 
torm di tirct diii\ h\ combining the attributes of mo produced 
such iurious lo’^s as "Milk abhtart Miikbaai Milk osir L h 
iimn nidqarth Meiqarth restf et As m the case of art and m 
dll trie 0 n rdicion the Ihoemcians reidil> assimilated forcicn 
ide«s The influence of Eg\pt was specialH strong (\SI pp 6 
69 146 -^4) The Phoemaan settlers at the Peiraeus wor hip 

ptd tht As \fuii \erg i and their proper names are compounded 
mi h he mmt ot Babylonian and Arabian deities (Ab/ p loi ) 
Looser mtim 0 mi^h the Greek world naturaiic brou<»ht about 
modulations ii the character of the n^tne gods which became 
appannt whtii Baal of S don or Baaishamem was identified 
with Zius Tam h with Demeter or Artemis Anath with Athena 
etc tht notion of a supreme Ba al which finds expression m the 
C rtek/ji|Xosa id ^aa\n^ ot ^ijXOrjs (the goddess of Byblus) was 
no doubt encouraged b> foreign influences On the other hand 
tht Phatmnans produced a considerable effect upon Greek and 
Roman religion especially from the religious centres m Cyprus 
and Siciiv A great number of dignities are known only as ele 
ments m proper names e g Sakun yathon (Sanchuniathon) 
Abd 5 t£f\athon and fre h ones are continually bung 

disco\ered It was the custom among the Phoenicians as among 
other Semitic nations to u e the names of the gods m formmg 
proper names and thus to express de\otion or mioke favour 
thus Hanm b i il Abd meiqarth Hanni ashtart Eshmun azar 
The proper names further illustrate the way m which the relation 
of man to God was regarded the commonest forms are servant 
(abd eg Abd ashtart) member or Itmb (bod eg Bod 
meiqarth) client or guest (get eg Ger eshmun) the rehgious 
idea of the gmsi of a deity had its origm in the social custom 
of extending hospitality to a stranger and in the old Semitic 
right of sanctuary 

Sacrc 4 Objects aM Worship —Probably like other Canaan 
lies the Phoenicians offered worship on every high hill and 
under e\ery green tree but to judge from the allusions to 
sanctuaries m the inscriptions and elsewhere the Ba al or Ashtart 
of a phee was usually worshipped at a temple which consisted 
of a court or enclosure and a roofed shnne with a portico or 
pillared hall at the entrance In the court sometimes stood a 
conical stone probably the symbol of Astarte as on the Roman 
coins of Byblus (see Ohnefaisch Richter Cyprus pi Ivi the 
temenos at Idahon) Stone or bronze images of the gods were 
set up m the sanctuaries (NSI Nos 13 seq 23-27 30 etc) 
and besides these the baetylm (meteoric stones) which were re 
garded as symbols of the gods Pillars again had a prominent 
place m the court or before the shrine (nasab tbtd pp 102 seq 
and W R Smith Rel of Sem^ pp 203 ff 456 ff ) but it is not 
known whether the sacred pole ( asherah) an mvanable feature 
of a Canaamte sanctuary was usual in a Phoemaan temple The 
inscriptions mention altars of stone and bronze and from the 
sacnffcial tariffs which have survived we learn that the chief 
types of sacrifice among the Phoemcians were analogous to those 
which we had in the Old Testament (NSI p 117) The ghastly 
practice of sacriicmg human victims was resorted to m tim^ 
of great distress (0 g at Carthage Diod xx 14) or to avert 
mticmal disaster (Porphyry de AbsUn^ ii 56) it was r^rded 
as a patriotic act when Hamilear threw himself upon the |^e 
afte IM disastrous battle of Hr^era (Herdd vn 167) The 
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Mythology and Religiom Ideas — \o doubt the Phoeni 
Clans had their kgtnds and m^ths to account for the origin of 
man and the uni\er e to ome t\ tut thtbt would ha\e resembled 
the ideas embodied in tht book ot Genesis Two cosmogonies 
have come down to us which though they diner in details are 
fundamentally in agreement The one oi Sidonian origin is pre 
served by Damasems {de prim prtnapus 15) and received at 
his hands a Neoplatonic interpretation the other and more 
elaborate work VAas composed by Philo of Bvbius (temp 
Hadnan) he professed that he had used as his authority the 
writings of Sanchuniathon (qv ) an ancient Phoenician sage 
who again derived his information from the mysterious inscribed 
stones (aiufiovP€Ls = d 1 t 1 e images or pillars of Ba ai hamman) 
m the Phoenician temples Philo s cosmogony has been preserved 
It least in fragments by Eusebius m Fraep e ang voi 1 (Fr 
hist gr m 56^ sqq ) It cannot however be taken seriously as 
an account of genuine Phoenician beliefs At the same time Philo 
did not invent all the nonsense which he has handed down he 
drew upon various sources Greek and Egyptian some of them 
ultimately of Babylonian origin and incidentally he mentions 
matters of interest which when tested by other evidence are 
fairly well supported He shows at any rate that some sort of 
a theology existed m his day particul iriy interesting is his de 
scnption of the symibohc figure of Cronus with eyes before and 
behind and six wings open and folded (Fr htsi gr 111 569) a 
figure which is represented on the coins of Gebal Byblus (2nd 
century b c ) as the mythical founder of the city It is evident 
that the gods were regarded as being intimately concerned with 
the lives and fortunes of their worshippers The vast number of 
small votive tablets found at Carthage prove this they were all 
msenbed by grateful devotees to the lady Tanith Face of Ba al 
and the lord Ba ai hamman because he heard their voice The 
care which the Phoemcians bestowed upon the buna! of the dead 
has been alluded to above pillars (masse both) were set up to 
commemorate the dead among the imng (e g NSI Nos 18 19 
21 32) if there were no children to fulfil the pious duty a 
monument would be set up by a man during his lifetime (tbtd 
No 16 cf 2 Sam xviu 18) Any vioiation of the tomb was 
regarded with the greatest horror (%hd Nos 4 5) The grave 
was called a resting place (tb%d Nos 4 5 16 x) arIH the de 
parted lay at rest in the underworld with the Refmm the weak 
ones (the same word and idea m the Old Testament Isa xiv 9 
XXVI 14 19 Job XXVI s Ps kxxvin 10 etc ) The curious 
notion prevailed as it did also among the Greeks and Romans 
that It was possible to communicate with the gods of the under 
world by dropping into a grave a small roll of lead (tahelh devo 
ttmts NSI No 50) inacntbed with the message generally a 
curse which it was desired to convey to them 
BiWDioORAFHy — H Wmclder AUormnktUscke Forsekungen (1893^ 
1906) Lidzharsid Mmdimeh der Nordsmmusckm Mpgrapmk (189S) 

J E Myres and Richter CedSogm of $h§ Cyprus Museum (1S99) 
Ripertmre dipgrqpkie Simimm ixqoo) ¥ B&ard Les 
0ens et Wiyssie Cr90#"-o$) Eidzharsta Mpkemerk fur sewdtmke 
MpigrapMk (1902) Mindes FMm, (1903) G F Hii 
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PHOExXIX—PHONETICS 


Cuftlogue of the Greek Coim of Cypru (1004) of Phoemcm Ugio) 
Fruherr \on Landiu Die B deutun^^ der Phonizier im \olkerIeben 
m Ex ormitc !a \oi i (Leipzig iro ) or the excavations at 
Gebal Jcbail e Dus and m \ ^194) \i (iq } Lidzbar ki 

]\mkr C( t Gis ft: fi 4; 7 al o49 S 4) Amcent in 
Re Bibi If I ft (iQ } lontet tbtP 21 ft (1)2^) (G ^ C ) 
PHOENIX5 tbe rapital and largest citv of \rizona L S V 
and the comt-v seat of ^laricopa comit> on he m er at an 
altitude oi i 100 f mid\va\ betw en Li Pa 0 and Los \ngeles 



WEATHEH graph of phoenix ARIZONA THE MERCURY INDICATES THE 
NORMAL ANNUAL MEAN TEMPERATURE AND THE CURVES SHOW THE 
monthly maximum average and minimum mean TEMPERATURES THE 
BLOCK SHOWS THE POSSIBLE SUNSHINE PERCENTAGE AND THE SHADED 
SPOTS INDICATE THE NORMAL MONTHLY PRECIPITATION 

It IS on Federal highways 80 and 09 has a municipal airport and 
IS served b> the Santa Fe and the Southern Pacitic railwajs The 
population was 90^^ in 19 0 (81^ native white) and was m 
1930 4$ 1 18 by the Federal census The climate of the Sait River 
valley is mild dry and clear and Phoenix is an important health 
and pleasure resort The average monthly mean temperature 
ranges from 51 a F m December to 89 8 in Jul> the average 
annua! precipitation is 7 87 inches the amount of possible sun 
shme averages 84% It is estimated that tourists spend $3 ooo 
000 m the city m a year The city occupies s /5 sq m in a vast 
saucer like valley encircled by mountains which is irrigated from 
the Roosevelt dam 70 m N E and other projects Cotton (largely 
a long staple vanety) alfalfa lettuce cantaloupes grapes citrus 
fruits olives apricots^ and other fruits and vegetables are leading 
crops Date palms pepper and eucalyptus trees and the mag 
nificent saguaro cactus are features of the landscape The state 
capitoI of native tufa is set m a 10 acre park where all the trees 
and shrubs indigenous to the region are represented The Papago 
Saguaro National Monument (i 940 acres) lies 3 m E 6 m S is 
the city s mountain park of 14 000 acres at Tempe 8 m E is a 
State Teachers college and the State experimental farm is near 
Mesa 15 m S E Phoenix has an assessed valuation of $57 6 5 
8S2 (1908) bank deposits on June 30 1928 aggregated $36 677 
801 and post office receipts for 1927 were $428 637 Since 19x4 
it has had a commission manager form of government Phoenix 
was founded m 1871 incorporated m x88i and became the capital 
. of Axiaonia m 18S9 In 1890 the population was 3 15 m 1900 
I $ 544 m 19x0, IX 134 Between igxo and X920 it increased i6j% 
I PHOENIX, a fabulous bird sacred to the sun (Gr #otw| 
K apparently bnght coloured’ 4)oivi^ also means a palm tree ) 
statements m a large number of Classical and post classical 
ranging from the sth century b c (Herodotus perhaps 
I^P^cattaai^s) to the Middle Ages (Isaac Tzetzes) the foHowmg 
j^xaccoiKat 1? obtained The phoenix was a large bird of very gor 
^geotis plujHage havn^ accprdmg to qaie or two authorities a 
pl-.Sweel^ voice It was 4ways male the only one of its kind and 
&;hv^ a l«a)g time (vaww authors periods rangms from soo 
^fVeaes, the account, vp to ra,os 4 , Tarttw Am^es vs 

t4$i ytes tifliich fe aa Bgypaad penod) 
of thaf It laado ifee® a ae# of ttidgf df 


sp ce trees on which it died bs setting the nest on fire and 

burning itself alive From its bodv or its ashes or the nest 
^ which 3t had fcrtiiiz d lame iorth another phoenix either per 
I feet or at lirst in the hape ol a white grub This >oung bird 
as oon as it was trorg enough took up the body of its father 
covered m siuce or the i hes ne t and all and flew to Heliopolis 
I m Eg}pt where it deposittd them on the altar 01 the Sun There 
} are numerous v triant m detail sometimes the phoenix goes to 
I Egvpt to die hav iig produced its oilspring before d>mg 
i It was not doubted b} the majority that the phoemx really 
5 was seen now and then in Eg3pt Tacitus loc at and Plmy 
nat hist X mention recorded appearances genuine and other 
wise Attention is therefore drawn by A ’Wiedemann to the 
facts that a bird of the s ork Lind the bennu or bannu was 
sacred at Heliopolis and connected with the local sun worship 
moreover that its name also means a palm tree This certainly 
gives a plausible on m foi some parts of the Greek story and 
accounts for Herodotus s statement (n 73 i) that he saw a 
picture ot It m Egypt for the beimu is to be found on survnvmg 
monuments But it fails to account for the persistent statement 
that the phoenix is not a native of Egypt but lives in Arabia 
Assyria Ethiopia or India nor does the real or pictured bennu 
at all resemble the phoenix as described Hence it is likely that 
the, ultimate origin ot the story however it may have reached 
Greece is to be sought in the mvthology of one or another of 
these countnes 

Many commentators still understand the word Vn chol in 
j Job xxix 18 (m King James s Version sand ) to apply to the 
phoenix This interpretation is perhaps as old as the (original) 
Septuagmt and is current with the later Jews Among the Arabs 
the story of the phoenix was confused with that of the sala 
' mander and the samand or samandai (Damiri 11 36 et seq ) is 
represented sometimes as a quadruped sometimes as a bird It 
was firmly believed in for the incombustible cloths woven of 
flexible asbestos were popularly thought to be made of its hair 
or plumage and were m fact called by the same name (cf Yaqut 
I ;;,29 and Dozy sv) The mka (Pers simurgh) a stupendous 
bird like the roc (rukh) of Marco Polo and the Arabian Nights 
also borrows some features of the phoenix According to Kazwim 
(i 420) it hves I ^00 years and when a young bird is hatched 
the parent of opposite sex bums itself alive 

Anaent and modern authorities are collected and analysed by Tiirk 
m Roschers Lexikon in col 3450 et seq 

PHOENIX ISLANDS jee Pacii'xc Islands 

PHOENIXVILLE, a borough of Chester county Pennsyi 
vama USA on the Schuylkill river at the mouth of French 
creek 28 m N W of Philadelphia served by the Pennsylvania 
and the Reading railways Pop (1920) 10484 (80% native 
white) m ig^o it was 12 029 It has extensive iron and steel 
works making steel bridges architectural steel boilers and many 
other products also underwear silk and &ilk hosiery mills The 
aggregate manufactured output m 1927 was valued at $12 128 419 
Phoenixviile was settled m 1732 and incorporated m 1849 

PHOLIDOTA, an order of mammals compnsmg only the 
scaly ant eaters (Mamdae) of Asia and Afnca The order was 
formerly united with the Xenarthra and Tubihdentata (qv) as 
the order Edentata (qv) (See also Pangomn ) 

PHONETICS IS the science of the pronunciation of languages 
It IS concerned with the mechanism by which speech sounds are 
formed the manner of combining sounds so as to make syllables 
words and sentences the treatment of speech sounds in different 
languages as regards their attributes (length stress and voice 
pitch) ^ the timbre (acoustic quality) of speech sounds and groups 
of speech sounds the methods of representing speech sounds by 
means of writing (mcludmg transcripts for language learners 
■ spelling reform and the wrxbng of l^fuages hitherto unwritten) 

Phonetics has two mam practical objects (i) to help learn^s 
of foreign languagef tp bean accurat^y and to pronounce ac 
curately and (2) to fnable those who are concerned with the 
spelhng or wripng dowp of Jtefu^es to devise and 

practiceJ for efdi Jang^ge m ^ 
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^ c\i i 1 1 tic ds 

\'ii\ IS j the acoustic Diithod can onH ht c rrifd out 
bv ar 0^ c r\ti who is a trantd phone i un ^ f a per on w lo e 
tir h be II r inec to distm^m a and rccocni^t mmate shades 
at Ciuod aid wlo ha arn\id it i h dti^ree of precision m 
the ioi nd o\er tK moiinti+s oi his tongue nd other part of 
ht pet h organ — ^who can m i ct aiitidi pronoun t a hr e 
number ot aiiiicu ^ foreign ounds and sound comb mtiors He 
must ha e as a collaDorator a niti\e speaktr of the hnguagt to 
bt an Ksed — ^i! possible one with natural linguistic abiiiti The 
proce of m\ LStij-ation is as follows The obserier gets the 
natne to rtfcu words and phrases of his language a \ery large 
number of imes He ma'v find these words and phrases to be 
compo'ied ot sounds aliead-v known to him If so (and if the 
kn uigt does not presen pt lai difSculties in the matter of 
Itngth stres or intonation j he will at once be able to repeat 
them to the niiu\es sitisf action It the nati\e is not satisfied 
It means ^hat the word or phrase contains one or more unfamihar 
oundb or that the 1 nguige contains some unusual features of 
length tress or m onation To acquire the correct pronunciation 
the obscrcer uses his power of making fine adjustments in the 
pofei ions and movements of his own speech organs He tries one 
\anaiion and then another until he succeeds m pronouncing 
the word or phrase to the natives satisfaction He then knows 
b> his own muscuhr and tactile sensations what is the exact 
manner of formation of the unfamiliar sounds of the language 
The invest i^a^ or must make his nati\e collabora or understand 
that nothing short of pronunciation indistinguishable from that 
of a natne is to be accepted When necessary he must test his 
natiti collaborators ear by making intentional mispronunciations 
Ihe best results are of course obtained when the observer can 
tram ihe natn e himself in methods of phonetic research 

Experimental Methods — -Analysis of pronunciation by the 
acoustic method may be checked by experimental methods t e 
investig iticm by apparatus The most important pieces of 
apparatus are the gramophone the phonograph the phonetic 
kymograph and the lioretgraph (an instrument for enlarging the 
curves formed by the groo\es of gramophone and phonograph 
records) They ire particularly useful in the analysis of length 
and mtonation The ascertaining of the positions of the tongue 
and velum and of the shapes assumed by the pharjmgeal cavity 
is facilitated by X ray photography Indications of tongue 
positions may dso be found by the use of a special kind of 
artificial palate 

Phonetics Applied to the Learning of Foreign Langtiages, 
—The following is a brief account of the method of usmg 
phonetics in learning a foreign language with the aid of a 
teacher The task of the teacher is to make his pupil pronounce 
the foreign language correctly Consequently his first aim must 
be to teach him to make the sounds of that language This is 
done by imitation coupled with phonetic theory Thus if the 
sound to be taught is the French sound of u m lum and as xs 
usually the case the English pupil is unable to make it correctly 
by imitatmn the teacher tA the pupil to perform the following 
exercise which is based on dbe theory of tongue and hp positions 
Purse the lip ti for the Eaglish m sound and while holdmg 
them la tlmt position^ try to ponoimoe the Eagh^ e^ouad 
With t very httte piMifce ihe fiMdi sound of m wdl mm& 
Apin if the piil fe to l«m to istfee thfe I (Zulii sW* 
Welsh the tlie wupd m n 
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Eartratmng — One oi he r ost import an parts ot any 
cojr to m t u ion in phonetic csnsi t of ear rammg or 
more itturUth tul i\a loi of tht audit or\ memort The pupil 
must lea n ( i} to ef senmimtL be wetn one fo ciga sound and 
ar other ,^hich on a hr t hearing mn\ seem to resemble it ( ) to 
aiscnmtnate be wetn foreign sounds and ounds of the mother 
tongue which resemble them to remember the acoustic 
quaiitie& ot foreie,ii sounds (4 i to recoi^fL t toreign sounds with 
ease and certainty There is onK one method of training the 
auditory mtmoi> namel> nonsense dittatioii The teacher 
dictates meamngle s words made up o! sounds of the language 
to be learnt The pupil write what he thinks he hears by means 
of % phonetic system then the teacher can see from the transcript 
whether the pupil has recognved the foreign sounds correctly 
W hen the pupil makes a mistake the teacher repeats the mean 
ingless word firstly as he origin illy said it and then m the wax 
written b> the pupil he repeats the two pronunciations a num 
ber of times so that the pupil may hear clearly the nature of his 
mistake The pupils course of study should include a hrge 
amount of this t>pe of exercise carefully graduated Thus if the 
pupil IS learning the pronunciation of French the earlier ear 
training exercises would contain easy words such as the tollowmg 
petoze VDjenut fal j 5 na sog£-,ib The exercises become 
progressively more difficult until words are gnen uch as 
pfestno-^nwebm tiidznezmcerh banxvsblajkee (The sys 
tern of transcription used here and elsewhere in this article is 
that of the IntermiwnS Pkoneitc Assoemtwn ) Later on the 
exercises are made till more difficult by the introduction of 
sounds of the pupil s mother tongue 

FJhonetic Transcription-— Besides being able to hear the 
foreign sounds correctly and to make them correctly the pupil 
must know which are the appropriate sounds to use m words 
and sentences This information is best conveyed to him by 
means of a phonetic notation $e by speihng the words and 
sentences with an alphabet which provides one letter for each 
phoneme (see p 774) of the language (In certain cases in 
order to avoid introducing additional symbols it is convenient 
to represent a sound by means of a digraph $0 a sequence of 
two letters thus the sounds of German s and English ch are 
commonly transcribed ts t| ) The pupils course of study skiuld 
therefore include reading from phonetic texts and writing pas 
sages of the language phonetically as exercises to be corrected 
by the teacher The pupil must also be instructed intthe use 
made of length stress and mtonation m the foreign language 
These features of the language should be marked as far m 
practicable m the phonetic transcriptions 

When the learner is unable to find a phonetically trained 
teacher of the language he should himself faimiiar with 
the principles of general phonetics and thus learn to analyse tos 
instructors speech and reproduce it accurately If there e»8tt 
u good book on the phonetics of the language he should be aWe 
to pronounce mteHtgibly with its aid Good gramophone wcoeJs 
may also be of considcable assistance 
ifeonetios AppHed to of MoHmt 
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methods oi teaching recei\td pronimciation are therefore 
iipilar iho c i0lio\ed m ttnching a iortign languac^e Some 
oi the sound oi recento pronimciatioE be ne^ to the 
pupil and iiiu be au hi be meins of exercises hi 

phone icalK rained teacher in\erts to suit hi par icu^ar needs 
His natural prorunuation na> also difter irom ece\ed pro 
nuncidtion in o her re^p t s and piiticul rl> b\ the use ot a 
duftrent ai nbu ion oi known sounds a when a Londoner 
mikes lilt hsl \ liable of oppositt rh>me with f?ng« or when 
a n tne of Lin ishire "i\es to the u in buichtr the same \alue 
1 it haa m c li Here phonetic tran cnptions are u eful tor 
howinc, the dill ert net of sound 

Plaoiaeines hen the sounds eiistin" m a gnen Ian uige 
have been an hsed it i ilwa} iound that some of them may 
be regarded a \ariants of other which the> replace in certain 
well denned conditions 'k famii> consisting of one distinctive 
ound of the language together with the variants which represent 
It m parti cul ir sound conikinationb is called a phoneme The 
nature ot a phoneme is best shown b> examples The three k s in 
coo! cot are different sounds but for practical purposes 
they mav bt trea ed s a single entit> they are said to beion<^ 
to the same phoneme The precise k sound used m any particular 
case 1 determined b> the nature of the neighbouring sounds and 
the different varieties are not used for the purpose of distinguish 
mg English words Similarly the three t sounds m etgkt eighth 
tram belong to one phoneme because the variants in eighth 
(phonetically eitS) train are dependent upon the neighbouring 
sounds 9 r The French sounds 1 and 1 (voiceless 1) are mem 
bers of the same phoneme 1 is used m French only m final 
position when a consonant precedes as when the word houcle 
occurs at the end of a sentence ordinary voiced 1 does not 
occur in this position and consequently a Frenchman naturally 
regards the two very dissimilar ounds 1 and 1 as a single entitv 
It often happens that sounds which belong to one phoneme m 
one language constitute separate phonemes in another language 
they are consequently used for the purpose of distinguishing 
words m the second language though not m the first Thus 1 and 1 
are separate phonemes in Welsh Burmese and Zulu though they 
constitute only one phoneme m French (1 is transcribed 1 when 
it IS a separate phoneme) Again li and q (the German tch sound) 
are separate phonemes in German but q is a member of the 
h phoneme m Japanese (the sound used when i follows ) The 
french sounds of e and e are separate phonemes in French and 
are used for distinguishing words m that language but similar 
sounds occur m Russian and m Zulu as members of one phoneme 
their use being determined in Russian by the nature of the 
adjacent consonants and m Zulu b) a principle of vowel harmonv 
Phonemes are families of sounds occurring in a language as 
pronounced by a single individual The> must be distinguished 
from diaphones (see below) which contain sounds used by two or 
more different speakers of a language 
The simplest system of phonetic transcription of a language 
IS that which provides one symbol for each phoneme of that 
language Such a system is known as broad transcnption It is 
unambiguous to the native and to anyone who knows the rules 
govermug the use of the subsidiary members of the phonemes 
More detailed transcnptions providing symbols for subsidiary 
members of phonemes are called narrow transcriptions They 
are useful in comparative work dialectology etc 
Biaphtojies — Speakers of the same language often do not all 
use exactly the same sounds Thus the vowel element of the 
word day is pronounced m several different ways according to the 
locality and to the social position of the speaker (phonetically 
de del dei dee daei etc ) In such cases it is convement 
to have a term to denote the family of sounds consisting of a 
sound of a language as pronounced by an average speaker 
together with other sounds which are used m place of it by 
other speakers Thus the vanous vowel sounds used in the word 
day by different speakers of English are said to constitute one 
dtaphone in the Inghsh language 
P&oaetie Symbols^In nearly every language the number 
of jphonemes is greater than the number of letters m the Roman 


il{)habe^ It is there! ore impo ible to represent most languages 
unm ibiguoubl> bv mean oi the ordinary Roman letters only 
So anv ronamc phonetic ys tm whether de igned as a current 
or hoc:raph> or as a t an ciiption for the use of language learners 
must con am new letter to supplement those of the present 
Roman Iphabet I c n be hown that on psychological t>po 
raphital ai d pec ! uioinds pecially designed letters are 
better l5.*n o dinirv Riiian letters with diacritical marks at 
tached In the d ignirg ot new letters everal factors have to 
be taken into con idt ration the chief of which is that the printed 
forms ot the letters houid h iraiomze a well as possible with 
the oidmarv Roman characters so that the general appearance 
of the printed p ge mav bt satistac orv It must also be possible 
to write the new letter with ease It is further desirable that 
the le ters should have italic forms which do not differ from the 
Roman forms m anv essential part of their outline To ensure 
legibility it is necessary that each letter should be as different 
as possible from evtrv other letter For typographical reasons 
the letters should a far as possible be d signed so as to avoid 
the neces ity of kerned tvpes Kerns at the top or bottom of 
the tvpe are entire!} inadmi sible Kerns at the side are un 
de irable and must be resorted to as sparingly as possible but 
It does not seem possioie m a comprehensive alphabet to avoid 
them altogether Lastiv it is a great advantage that the phonetic 
alphabet as a whole should be international that is to say that 
each letter should always be used with the same or approxi 
matel> the ame value 

Of the phonetic alphabets hitherto invented only one that of 
the International Phonetic Association complies satisfactorily 
with he above mentioned requirements The next best is the 
Swedish dialect alphabet (which m spite of its name is really 
international) 

Manner of Using a Phonetic Alphabet — ^In constructing 
phonetic orthographies or m making phonetic transcripts for 



Fig I — DIAGRAM ILLUSTRATING ORGANS OF SPEECH 
Fig 2 —TONGUE POSITIONS OF THE FRONT CARDINAL VOWELS 
Fig 3 —TONGUE POSITIONS OF THE BACK CARDINAL VOWELS 


language students attention must be given not only to the designs 
of any special letters that may be required but also to the 
manner of usmg the alphabet This will depend (i) on the 
precise purpose for winch the alphabet is required and (a) on 
the structure of the particular language or languages dealt with 
Thus if the writer s purpose is to make a comparative study of 
related languages he may be obliged to mark distinctions winch it 
would be unnecessary to mark m a transcript of one language 
for the use of those widi to learn to speak $ # 
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Other Sol NB — Paktalixed consonants ^ 4 'Velari^edor pliaryagalized consonants i d « etc Ejective consoimiits 
(plosn es With simultaneous glottal stop) p t etc Implosive voiced consonants 8 d etc r fricative trill o- 2 (labialized 0 i 
or s z) 1 ^ { abialized J 3) ^ £ b (clicks Zulu c q x) I (a sound between r and 1 ) m. (voiceless w) a (a vowel between # and 0) 

Affricates are normally represented by groups of two consonants (ts tj dg etc ) but when necessary ligatures are used (% f ^ 
etc ) or the marks or ^ (ts or ts etc ) c j may occasionally be used m place of tJ dg Aspirated plosives ph th etc 

Length Stress Pitch — (full length) (half length) (stress placed at beginning of the stressed syllable) , (secondary 
stress) (high level pitch) (low level) (high rising) (low rising) (high falling) (low falling) (me fall) ^ (fal 
rise) See Ecrilufe Phonetiqm Internationale p S 

Modifiers — '**' nasality breath ({ » breathed 1 ) voice (| « 2) sbght aspiration following p t etc SpeomDj 
close vowal (e » a very close e) specially open vowel (^ = a rather open e) labiabzation n » labialized n) „ dental articulation 
(t « dental t) palatalization (Z == §) tongue slightly raised tongue slightly lowered > bps more rounded c bps more spread, 

(eg n) S} Eabic consonant consonantal vowel J variety of J resembbng s etc 


Classification of Speecli sounds — The above table of the 
Intemationil Phonetic s>mfaoh taken in conjunction with the 
chart of the organs of speech (fig i) shows the chief principles 
of sound classification The meanings of most of the technical 
terms dtscnbing the various classes of sounds are self evident 
Attention mav however be called to the following which require 
some explanation The back of the tongue is the part which 
lies normally opposite the soft palate (velum) the front is 
the part which lies normally opposite the hard palate the 
blade is the part which hes normtily opposite the teeth ridge 
(upper gum aKeoIars) Palatal consonants are those formed 
by the front of the tongue against the hard palate such as 
the English sound of y or the German ck m tek Retroflex con 
sonants are those made by the tip of the tongue against the hard 
palate such as the Hindi sounds of ^ ^ 

Ciasstficatiou of Vowels — Vowels are classified (1) according 
to the position of the tongue and ( ) according to the position 
of the lips In forming a vowel the opening between the lips and 
the distance of the tongue from the palate must be sufficient to 
ensure that there is no audible fnction when voice is emitted 
The hps may be spread (as for the English ee sound) or they 
may have dose rounding (as in the sound of u in r$de) or 
open rounding (as in the vowel m long) The classification of 
vowels according to tongue positions and the terminology em 
ployed m describing vowels 1$ shown m figs 2 3 and 4 The 
relative tongue positions of voiyels may be indicated by dots 
placed on the vowel figure (fig 4) 

Cardinal Vowela^In order to give an mtelhgible description 
of the#owels |f apy l»guage it has b^en found necessary to 
establish a system of cardinal vowels Hiese are the vowels 


marked h\ the large black dots m fig 4 The eight primar} 
cardinal vowels are represented b\ the letters 1 e a a a n o u 
these are numbered i to 8 respectnely Eight secondary cardinal 
vowels are represented by ^ oe - p a iii (numbered 
9 to 16 respectively) (No letter has been adopted for secondar> 
cardinal vowel No t as it has not been found to exist as a 
separate phoneme m any language ) They have the same tongue 
positions as the pnmary cardmal vowels but different lip positions 
Nos 9 to 13 have lip roundmg and Nos 14 15 16 have lip 
spreading The tongue positions of any vowel may be repre 
sented by a dot at the appropriate place on the cardinal 
vowel chart This marling together with a description of the 
hp position shows the language learner exactly how the vowel 
IS formed and gives him a good idea of what it sounds like 
Thus a foreign learner who has never heard English can learn to 
make the vowel of cat when he knows that it 1$ half wav between 
cardinal vowels 3 and 4 (e and a) An Engbshmai learning 
Italian without a teacher can get a good idea of what the Italiin 
vowels sound like from a diagram (fig s) which shows the 
relationship of the Italian vowels to the cardinal vowels 
In transcribing particular languages the cardinal vowel letters 
are used to represent sounds m the viemity of the cardmal vowel 
sounds The letters m fact serve to represent \owels lying 
withm certain areas on the vowel figure as shown m fig 2 In 
the comparatively unusual cases when two vowel sounds within 
the same cardinal area are used for the purpose of distinguishing 
words additional vowel letters have to be introduced Such are i 
(used for the English vowel m stt) xj (used for the English 
vowel m put) y (used for the German vowel in Gluck) ae is 
ccHumonly used for the vowel in j?bich hes In the left upper 
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corner ot the a area, thoi^gh here is no ofajCt on to u a for 
It except in conparati e work h}’iibok e I o r tiUi d fj 
central \ o'Weis Tht rro t ir portent is o which i | en s +ht 
neu r 1 or m cmiedut sou id of a m aloi 0 ht b are ^ ^ 


winch repre en inroana d uiid rouidcd ■\owe! yi h. in ue 
positions 11 teru tdn e bch'^eui Iho c of i and ti i the Rl lan 
II and 11 ib he^rd the \on ar hus anJ m ^ ireqiien Scu ti h 
pronuiicial un b or The \owd m he Loidon proi u ua lop ot 
kri i rtpre'^cntid bx n or bv "> w th a kng h mark (a ) 
Intonation — •A.n important branch of phone ics is that which 


deals with iinu’^adon or the ri e 
and tail m the musical pitch 
of ihe xoice In the 1 n Litres 
cJlcd tone lan<^iia es (eg 

Chinese and most Siidamc and 
Bantu languages) intonation is 
used to distingui h one word 
from another Thus m Can 
tonese the s\ll ole fan said with 
a h oh failing tone means 
dnide aid with h\e other 
tones it means powder sleep 
burn courageous and duty 

respectnely In the Sechuana 
lan ua®*e of South \frica metse 
said with a mid le\el tone on 
each syllable means villages 
but with a mid level tone on 
the first syilabie and a hi^^h 
lev el tone on the second it means 
water 

Such tones are best indicated 



Fig 4 — ^THE VOWEL AHEAS SERVED 
BY THE MOST IMPORTANT VOWEL 
LETTERS 


Fig 5 — ^THE ITALIAN VOWELS 
COMPARED WITH THE CARDINAL 


m phonetic transcnotion by ac vowels 
cent marks which by their shapes and positions gi\e a certain 
graphic representation of the musical values ot the tones thus — 
high level tone a low level tone a high failing tone a low falimg 
tone a high rising tone a low rising one a fail rise a nse fall 


& etc It is sometimes convenient to place the tone marks before 
the syllable 

In languages wrhich are not tone languages mtonation af ects 
the meaning of whole sentences but it is not an integral part 
of any word Intonation then gives expression to sentences 
It conveys shades of meaning which cannot convementiy be ex 
pressed by other means Thus m English the two meanings of 
I beg your pardon ( I am sorry and What did you say? ) are 
distinguished by intonation It is not practicable to mark this 
kind of intonation in orthography though slight indications of 
It may be given by punctuation marks the use of italics etc 

Bibliographt — G eneral H Sweet Primer of Phonetics (1906) 
0 N Armfield Qemral Phonetics (19 4) 0 Jespersen Ponetik 

(1899) Lekrbuck der Phonettk {1913) P Passy Petite Phonetiqm 
Comparee (1906) O Bremer Phomtih (1893) W Victor Mlemente 
der Fkameiik (1914) W Ripman Ekrmnts of Phonetics (1903) 
Sievers Grmdzuge der Phonettk (1901) The Pnnciples of Inter 
mitomd Fhomtic AssoemUon (1912) Das System der Assoemtion 
Pkomtiqm IntermttcmaU (192S) Jcftimal Le Mmtre Pkonittque 
(1S89 etc) 

Experimental E W Scrapture Ehmenis of Expenimnted Phonetics 
(1902) Speech Ctirves (1906) P Rousselot Pnnapes de Phonetiqm 
Mxpinmentale (i897-r9o8) G Panconceili Calzia Einfnhrung m die 
AngewmdiB Phonettk (1914) Journals Vox (19x1 etc ) La Revue 
de Phonitiqm {tqtt etc ) Archhes NierUndmses de PhoniUque Ex 
penmemole (1926 etc ) Phonetics of Engh^ Frendb and German 
W Ripman Sounds of Spoken English with speemens (1914) H 
Sweet Pnmer of Spoken English (1900) Sounds of English (1908) 
E Jones The Pronmctation of English (19x4) Phonetic Readings m 
Mngksk (Heidelberg 1921) Enghsh Promunang Dictionary (1926) 
Qtdfihe of Englfsh Phonetics (19x8) L E Armstrong Emksh 
PhomUp (x 933 ) W Grant and E H A Robson Speech 

frmmng for Scottish Students ix 9 ^$) H B Pahper P G Bland 
iprd and I V Maxtm Dfctionmy of Enghsh PfoiiuncmSton with 
vmqnts I C Ward Enghsh Phi^mtms (1929) 

liE Types of Stmdard Spokm Mi^hsh (Stm^urg- 

G F Pmmnmtim of Sk»dw$ Enghsh m 
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Ft French Lun uage ^1913) French Phonetic Reader (1914) Lee 
tir Phci iqu j Frai ats s (151 ) P Pa y and \ Rambeau 
Lilt i m U P nil 2 it (19 i/ W \ietor Die tus prache des 
Sit 2 r/c? ( o ) Girm z PronincnUon (190 ) Lesehuch 
} Lad hn t (i^c) De $ i s i m prache or crbuch (1915) T 
^ h Di le buhl ? i prat I e i Cologne 19 /) E A Meyer 
D u a Gis i a ne { \ Ec n Get man Phone c Reader 

(inijl Phonetic o Other Fu epe n Lan uages A Frmta Novo 
ciska l\ !o fPri^u ^ P Dijkstra Hollandnch (1S99) 

\ R G \ian P rt aza ^Lep ^ 1903) H Forchbammer How 
i I ri D n h (CopenbafeCn 1906 ij S) 0 Bioch Sldoiscke 
Plotiih ^Heid iberi. i 09) G Panconceili Calzia Uahano (igix) 

1 \a\ano lonaa^ promt c acton Ei^panola (Madrid 1918) E A 
P m Sp nsk Pi on c ^ der (19 o) K CamiUi Italian Phonetic 
reader (19 1} M \ Trormo^r and D Jones The Pronunciation of 
Ru mn K19 ) A \rend Polish Phot eiit Reader {19 a) A Frmta 
C eck Phoiettc R od r (19 :>) S Jones elsh Phonetic Reader 
(iQ b) Phonetics oi Asiatic Languages E R Edwards Etude 
Phon tque siit la Lat gue Japonase (1903) H Jones and Kwing 
Tong Woo Caniot e I hot etic Reader (1913) T G Bailey Panjabi 
Photietic Reader (1914) B Karl ren Etude sir la Phomlogie 
Chinais (191^) Mandarin Phonetic Reader (191S) D Jones and 
H S Perera Colloquial Si hal e Reader (1919) Yuen Ren Chao 
4 Phonograph Course tn th Chinese National Langua e (Shanghai 
19 ) L E Armstrong and Pe Maung Tin Burmese Phonetic Reader 
(19 5) Suniti Kumar Ch tterji Bengali Phonetic Reader (1928) 
Phonetics of Airican Language C Meinhof Lautlehre der Bantu 
sprachen (1910) E Westermann Sudansprachen (Hamburg 1910) 

D Jone and S T Plaatje Sechuana Phonetic Reader (1916) 

W H T Gairdner Phonetics of Ambic (19 a) C M Doke The 
Phonetics of Zulu (1926) K Tucker The Compaiative Phonetics 
of Suto Chuana (19 9) E E Eld r Arabic Phonetic Reader (19 8) 
See also the publications of the International Institute of African Lan 
gua es and Cultur s Intonation D Jones Intonation Curves (1909) 

H Khn haidtandG Klemm tJlnmgentm EngltschenT onfall {1920) 

H E Palmer Enghsh Intonation {1922) Klinghardt and de Fourmes 
traux Exercises in French Intonation (19 3) M L Barker Handbook 
of German Intonation (1925) L E Armstrong and I C Ward 
Handbook of English Intonation {1926) H Klinghardt Ubungen in 
Deutschem Tonfall (192/) 

PHONOGRAPH, an instrument for reproducing sound by 
tran mittmg to the air the mechanical vibrations of a stylus m 
contact with a sinuous groove m a movino^ record Less specifically 
the term designates any instrument for recor6ng and repro 
ducing speech The first audible reproduction of recorded sound 
was accomplished by Thomas A Edison m 1877 

The history of most of the technical arts shows that their 
development takes place irregularly The introduction of funda 
mentally new ideas introduces periods of very rapid advance 
These periods are followed by intervals dunng which the develop 
ment appears much slower and is concerned mainly with the refine 
ment of methods and the adaptation of the new results to com 
mercial processes The phonographic art is no exception 

Since the last big advance which became commercially prom 
ment m 1925 the improvements have been largely an adaptation 
of the tools provided to the production of artistic and commer 
cialiy valuable results The tools v/hich were made available by 
this last advance are completely described under the heading 
Gramophoke The major portion of the improvement introduced 
has dealt with the co ordination of the results obtainable with the 
new equipment and the production of a proper artistic effect As 
might be expected this has dealt mainly with the study of the 
proper acoustic conditions m the space in which the sound is 
produced 

The early recording by the new process was done largely m 
small rooms m which the acoustics were well controlled It was 
soon found that the acoustic properties of small rooms were 
totally unstuted to the proper artistic elect When deahng with 
those types of music which are usually produced m large audi 
torimns or theatres A large amount of experimenting was 
therefore done which showed definitely that the best way to 
record symphony orchestras choruses opera selections^ etc was 
to place the artists m a small theatre or auditorium and to 
arrange them in much the way that they would be arranged were 
an audience present 

Thef early experiments in*cated two major difficulties with 
this type of arrangement PiM ii« appeared to be excessive 
reverberation j and it wfe Affipull tp ^ ^tua^on 

for the micrt^hone er pmfe^up dewee m vffiioh Mejdter^c^ wte 
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hi irt hod ^0 take p ectdercc n the h her priced UU 
B B irfRii j — I 'VV Grc n and J P M \tield Public 4 dJre^s 
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I hii m Ih Felt S\ t m Te hn cut Journal \ol \ pp 493-‘> 3 
Jul\ ) f F R Mat on iro twites oi Audit tnum^ {1^14) Absorption 
if Smndhv Mai rmh (19 ) (JR M\) 

PHONOLITE, in pc trolog\ a group of alkaline 1a\ as contain 
mg much neiihclme and inidin tdspir (Gr dmn sound and 
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D r as m \avt gne I Mint Bore) Enel ana bulitnii The 
Wo r Rock ol thi b of Cornm d! ml the be of a \ til known 
i hgbthou e is the ob1> t as ol phonolitt m England it is sup 
posed to U the remurs of i Tertiarv lava or mtru ion In *he 
imted States phonoh es occur in Colorado (a Cripple CreeL) 
and m the B 1 ck Hills oi South Dako i 

Ltucite occurs m pht of ncplieline m 1 small group of phono 
htes (the itucite pbonolilc ) Inown pnocipall} f oni Rocca Mon 
hna ana 0 her olacts iitar ‘Naolts When simdine nepheline and 
leutJte all occur osethtr m a volcanic rock it is classed among 
the leucitophvres (me Petkologv ) 

PHORMION, henian idmiral m the th century b c was 
tht on of Asopm of the derae Paeama He first appears in 44a 
BC when he was sent with reinforcements to the A henian troops 




SiO 

\10 

FeO 

leO 

MgO 

CdO 

NaO 

KO 

HO 

I 

i hontlilc Molf 1 0 k Com\’^an 

56 4(3 

29 

70 

0 9 / 

tr 

^ 4 / 

II 13 

bl 

2 os 

II 

lUmulitc. Itplit er ^cHlo btr Bohemia | 

js 16 

I 57 

2 77 . 


X 26 1 

2 Ol ! 

15 9 

: fi > ; 

2 03 

III 

Leucitt phorohtt Rocca Moniina Italy | 

384* 

m 06 1 

1 

4 99 

OS 3 1 

60 ■ 

1 3 14 ' 

1 10 47 1 

0 4 


\i 0 QSi Stone I The term clinkstone was formerlv given by geol 
ogists to many fine grained compact la\ as which split into thm 
tough plates and gave out a ringing sound when struck with the 
hammer Some of these were phonolites m the modern sense but 
as the name clinkstone was used for a large vanet> of rocks many 
of which have no close affinities with one another it has been 
discarded and phonolite substituted The group includes rocks 
which are rich in alkalis with only a moderate percentage of 
ilica hence thev contain no free quartz but much alkali felspar 
(samdine and anorthoclase) and nepheline Large plates of sam 
dme are often visible in the rocks the nepheline is usually not 
obvious to the unaided eye Most phonolites show fluxion struc 
ture both m the onentation of their phenocrysts and in the 
smaller crystals which make up the ground mass and this de 
termmes to a large extent the platy jointing Although vitreous 
and pumiceous forms are known they are raie and in the great 
majonty of cases these rocks are finely crystalline with a dull or 
shimmering lustre in the ground mass 

Mtaerals^These are samdme nephelmc pyrox 
ene amphibole various felspathoids and iron oxides The sam 
dme IS usually in two ^aerations the first consisting of large 
crystals of flattened and tabular shape while the second is repre 
sented by small rectangular pnsms arranged in parallel streams 
in the ground mass these felspars are nearly always simply 
twinned on the Carlsbad plan They contain often as much s^a 
as |X)tash The nepheline takes the form of hexagonal pri^s 
mth fiat ends and may be completely replaced by fibrous zeolites 
so that It can only be recognized by the outhnes of its pseudo- 
motfphs In some pbonohtes it is exceedingly abundant m the 
gmmi mass and these roefa form transitms to the UepheHnites 
(neiAehnitoid phonolite)^ m others it is scarce and the rods 
rawnWe trachytes a Mtle n^hehne {tmdytoid |Ao 

nohtes) The fd^thoid minarak hahyne «€ nosean 

w!»cli cryrttltef fa isomdltc lodaisdbadra^ are wity 

cflmpw&ls of pi# phenoJite ter cryiWi w cf tte 


before Samos In 4^ he took out reinforcements to the force 
blockading Potidaea took over the command from Calhas and 
completed the circumva lation of the city He seems to have 
sta>ed m the north east as m 431 he was co operating with Per 
diccas against the Chalcidians In 430 he was sent with 30 ships 
to help the Acamamans against the Ambraciots That winter 
there followed the operations on which his fame is based He was 
given 20 ships and stationed at Naupactus to effect a blockade 
of Connth from that side In the summer of 4 9 a superior 
Peloponnesian fieet arrived and was decisively beaten by Phor 
mion In a second engagement he was forced to retreat but turned 
and again routed his pursuers He was probably dead by 42S 

Time I and II passtm Biod XII 37 47 4$ Sck&t ad Arist 
Fuc 34S And see art PrxoFOOTEsnuf Wm 

PHORMIUM or NEW ZEALAND FLAX (also called 

New Zealand hemp ) a fibre obtained from the leaves of Phar 
m%um iemx (family Lihaceae) a native of New Zealand the 
Chatham islands and Norfolk island This plant was discovered 
by Sir Joseph Banks and Br Solander who accompanied Captain 
Cook on his first voyage of discovery It grows luxuriantly in the 
south of Ireland where it was introduced in 1798 and also flour 
ishes on the west coast of Scotland and is generafly cu}|ivated as 
an ornamental garden plant m the iis^armer parts of Europe and 
North Amenca It has been introduced for economic purposes mto 
the Azores and Cahfonm The name Pkormmm is from Gr 
4 >Qppi^$ a basket m allusion to one of the uses made of its leaves 
by the New Zealanders It has a ll^y rootstock creepng be 
neath the surface of the soil and sarute^ up luxuriant tufts of nax 
row sw^cl-shaped leav» frem 4 to 8 ft long and from a to 4 la 
m diameter The leaves am vertical and arranged m two tmm m 
m the' garden tb^ are very stiff and Isatb^ dark 
' grem^ above paler beWs with tt» marpn mid nerve reddiA 
: orai^ ftom the cwtr# «rf iie tuft ifltnw^ely wmm t fall fiowa? 

' topng stm g to i| fl kgh m ifa nnfaowis bTOd«« 

[ a very krge nuffib^ of x«i or fetow talfafar 
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tiower*? rec llmg t!io t oi an aloe rd ■‘^rom 13 in long \it r 
flomtrm^ the plant dies co\ n nut increa e b> nen lateral growths 
irom he root lock Th p an will grow in almost an> soil but 
best on iigh rich soil i th^ ae of meis and brooks where 
heltered from the wind 

Pliomiun IS ^ treani coloured fibre with a fine i k> glo s 
capable of be r pun and wocen into man} of the liea\ier textures 
for which fax IS 11 ed either alone or m combina ion wi h fiax \ 
It IS however pnncipai!> a cordage fibre and in ensile strength 
It IS second onlv to manila hemp but i does not bear so well the 
alternations ot v tt and drv to which ship ropes are subject 

PHORONIS Photoms IS one of those limbless creatures pop 
ularly termed worms It is however so peculiar m its structure 
that it IS given a class to itself Phoromdea There are a good 
man> species tound all over the world but they are so alike that 
they are placed m a single genus Phoroms although they varv 
from in to 6 in m length Phoroms is marine and lives m a 
katherv tube from which the fore part of the body can be pro 
truded The Iront part carries a pecuhar platform or lopho 
phore crowned with beautiful upright tentacles covered with 
cilia which are m perpetual motion In P htppocrepia the lopho 
phore IS shaped like a horse shoe and the tentacles are arranged 
along its edge those on the concavity of the shoe being somewhat 
the shorter All species have lophophores more or less of this 
shape but the tips of the shoe are in some much more prolonged 
than in others and even mroiled The cilia produce a current 
which sweeps small organisms into the mou h situated between the 
outer and inner row of tentacles It is elongated and slit like and 
provided with a covering lip the epistome which projects from 
the concave side of the lophophore Below the lophophore on 
the side of the concavity of the horseshoe the anus projects as 
a little papilla At the sides of the anus two smaller papillae carry 
the openings of a pair of ciliated tubes which connect the bod> 
cavity with the exterior These tubes {coelomiducts) serve to get 
nd of the excreta in the body cavity fluid and to let out the germ 
cells when these are ripe 

Since the mouth and anus are close together and the ammal has 
a long worm hke body it is obvious that the alimentary tube will 
be U shaped The long gullet leads into a globular stomach lying 
at the lower end of the body from which the long slender ascend 
mg intestine leads to the anus The first part of the intestine where 
it leaves the stomach is swollen hned by ciliated epithehum and 
devoid of glands The ahmentary tube is enswathed by a true 
secondary body cavity or coelom which is lined by an epithehum 
the outer layer of which is pressed against the body wall whilst the 
inner layer hes against the gut cells This cavity is divided into 
two by a horizontal platform just behind the mouth The front 
portion communicates with the cavities of the tentacles and of 
the epistome This is the lophophoral coelom the hinder portion 
m which the gullet and intestine he and into which the coelomi 
ducts open is the trunk coelom and is traversed by a median 
septum or mesentery which ties the outer side of the oesophagus 
to the body wall m addition the oesophagus is anchored by two 
lateral mesenteries These mesenteries however cease before the 
stomach is reached The genital cells appear as thickenings of the | 
inner wall of the coelom and both male and female are produced 
by the same individual in separate swellings projecting from the 
wall of the stomach The trunk coelom is thus divided into three 
chambers^a right and left lateral on the convex side of the lopho 
phore and a large recta! chamber on the concave side In this 
latter hes the mtestme which is tied to the body wall by its own 
independent mesentery and is also fused by its side to one of the 
lateral mesenteries 

Each coeiomiduct opens mto the body cavity by two funnel 
shaped opemngs hned by ciha a short one commumcatmg with 
the lateral chamber and a long sht hke one opening mto the rectal 
chamber 

The nervous system is simpie consisting merely of an mterlac 
mg mass of extremely fine fibrils and smaE nerve-cells which 
ttockens to form a homontal band passing around the lophophore 
j and giving off a speaal branch to each tentacle There is also a 
§ncfeailg m the skm of th^ epistome 


The liie ot Pnoroms consists merel> m expanding the front of 
the bod> erec mg the tentacles and working the cilia vigorously 
the mouth being opened v\ide to catch whatever fortune brings 
On tht, approach oi dan er the whole bod> is withdrawn within 
the tube This is ettpcted b\ bands ot longitudinal muscles m the 
Dodv V afl — ^the expan ion being brought about b> circular muscles 
which b> compres the bod> force fluid into the lophophore and 
engorge it 

The intere t of Phoroms lies in its strong resemblance to cer 
tarn Po % oa (q ) Lankester went so far as to call Phoroms the 
onl> solitary pol>zoon But Phoroms possesses distinct alto 
gether from he bodv ca\it\ a well developed blood system con 
taming a colourless serum in which float red blood corpuscles No 
such organ is found in anv pol>zoon This blood system consists 
ot an arter> running on the anal side of the gullet to the level 
of the lophophore where it gives off nght and left a vessel to each 
arm of the lophophore From these a single vessel goes to each 
tentacle This vessel at the base of the tentacle sends a fork to an 
outer or recipient vessel which runs along the convex side of the 
lophophore on each side The rioht and left recipient vessels pass 
downwards pierce the lophophoral platform and unite on the 
convex side of the oesophagus to form a single vein which below 
the stomach opens mto the ar ery 

The reproduction raises other questions The eggs after being 
shed stick to the tentacles and are there fertilized by sperms from 
another individual They complete the first stages of their devel 
opment within the egg membrane from which they hatch out as 
peculiar free swimming larvae known as AcUnotrocha This larva 
IS provided with a ciliated forehead in which a large ganghon is 
embedded There is an oblique wreath of ciliated tentacles behind 
the mouth by which it swims There is a belt of ciha round the 
hind end of the body m front of the anus This larva after feeding 
for a time and growing greatly m size develops an intucking of 
skin on its under urface to winch a fold of the intestine becomes 
attached Suddenly (inside a quarter of an hour) this intucked 
area is everted forming a finger shaped process contaimng a loop 
of the intestine which gives rise to the body of the worm The 
Ciliated forehead is cast off as are also the ciliated tentacles but 
new tentacles which give rise to the lophophore of the adult are 
regenerated from their stumps This larva with its extraordinary 
hfe history has given nse to much speculation We owe the clear 
mg up of its real affinities to E S Goodrich and Shearer who have 
shown that Actmotrocha is merely a modified trochophore such 
as occurs in the hfe history of the Gephyrea amongst the Annelida 
(qv) The typical trochophore has a broad preoral belt of ctka 
the prototroch and a slender postoral one the metatroch whilst 
a belt of ciha the telotroch encircles just in front of the anus 

(E W MacB) 

PHORORHACOS, a gigantic extinct Patagonian bird 
alhed to the Cranes and m some respects recalling the South 
American Canmna bird About six species of the tj^pe genus 
have been discovered the most complete being F tnflatus with 

skull mandible pelvis limbs 
vertebrae 
^ ^ongisstmns 
^ IS about 2ft long and xoin 
high that of F mflatus is 
13m long and this creature 
IS supposed to have stood only 
3ft high at the middle of 
the back The under jaw is 
slightly curved upwards The 
strongly hooked upper beak 
and laterally compressed TTbe vomer is mconspicu 
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OF PHORORHACOS 
AN EXTINCT BIRD OF 


The skull 

LONGISSIMUS 
PREY 

IS high 

ous The quadrate has a double knob for articulation with the 
skull and basipterygoid processes are absent What httle is 
known of the shoulder girdle points to a flightless bird and so do 
the short wmg bones although these are stout The pelvis has an 
ischiadic foramen The hind hmbs are distinctly slender the tibia 
of P mfiatm being between rs i6in m length 
PHOSGENE or CARBONYL CHLORIDE, an ex 
tmnely poisonous^ heavy gas came mto promnjpnce duping the 
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IX I tr 10 i\€ Lirbon dioxide and hxdrogen cMonde (h drothlonc 
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PHOSGEMITEj a rare mineral consisting of lead cMorocar 
bona t (PbCPCU The teira onal crxstal are pnsiratic or 
abjir n hibi and are bounded fax mooth bright tace ihty 
art u ualix coiourleas and trap parent and haxc a briihant ada 
n in me b tre ^ometimeb the cr>staAS haxe a cunous helical txxi t 
lb out the tetnd or principal axis The hardne s is ^ and the spe 
tific gr XI X 60 The irmeral is rather sectiie and con equentiy 
%as carlv knoxvii as corneous lead The fanciiul name phos 
gtnitt IS froir phosgene the old name ot carbon ox> chloride be 
cause the mineral contains the elements carbon oxygen ^nd 
cMorint \t Cromford m Derbx shire it xvas long ago found m 
an old lead mme being 1 sociated with anglesite and matlockite 
(loOCI I in caxiiits m decomposed galena hence its «3nonym 
cromiord tc 

PHOSPHATES, salts of phosphoric acm Phosphoric oxide 
PO or PjOio (Tilden and Barnett j mf ) combines with water m 
three proportions to term H O F 0 or HPO3 metaphosphonc 
acid H 0 P 0 or H4P O7 p>ropho»phoric acid and 3H O P 0 
or H PO4 orthophosphonc or ordinary phosphoric acid These 
acids each gixe origin to sex era! senes of salts those of ordmary 
phosphoric acid being the most important 

Orthophosphonc acid H3PO4 a tribasic acid is obtained by 
boiling a solution of the pentoxide m water by oxidizing red 
phosphoru with nitric acid or white phosphorus under the sur 
face of water bx b omme or lodme and also by decomposmg a 
mineral phosphate with sulphuric acid It usuaii> forms a thin 
s>rup which on concentration m a vacuuna over sulphuric acid 
deposits hard transparent rhombic prisms which melt at 41 / C 
<\fter long heating the syrup is partially conxerted into p3nro 
phosphoric and metaphosphonc acids but on addition of water 
and boiling the ortho acid is re formed It gives ongin to three 
classes of salts M^zI04 0tM (H P04)2 M 2HPO4 or M ^04 
andMsPOi M stPOilaOrM PO4 wherein M M M denote 
a uni bi and tn xaient metal These correspond to H3PO4 
in which one two or three atoms of hydrogen respectively have 
been replaced by a metal The three principal groups differ re 
markably in their behaviour towards indicators Those of the first 
type are strongly acid the second are neutral or faintly alkaline 
whilst the third are strongly aikalme and are decomposed by car 
bon dioxide Na4p04+C02+H20«NaHC0a+Na2HP04 The 
salts of the types NaH2P04 and CaH4p20s may be obtained 
m crystal form but those of the heavy metals are only stable when 
in soiutior All soluble orthophoa>phates give with silver nitrate 
a characteristic yellow precipitate of silver phosphate Ag2P04 
soluble m ammonn and in nitric acid Since the reaction with 
the acid salts is attended by liberation of nitric acid NaH2F04 
+3AglxOB-AgsP04 + NaN 08 + HNO3 Na2HP04+3AgN03- 
Ag3p04+2NaN03+HN03 it is necessary to neutralize the nitric 
acid if the comolete precipitation of the phosphoric acid be de 
sired The three series also differ when heated the tnmetaihe 
salts containing fixed bases are unaltered whilst the mono and 
di metallic salts yield meta and pyro phosphates respectively 
Other common precipitants of phosphoric acid or its salts m 
solution are ammomum molybdate in nitric acid which pves on 
beating a canary yeEow precipitate of ammonium phosphomolyb- 
date i2[MoO® 3 (NH4)3P04 insoluble m aads but readily soluble 
m ammonia magnesium cMomde ammomum cMowde and am 
iBona irhich gi^e on in a warm i^ce a white crystallme 


> tci^i e i ^ d nc um ni omum pho phi e '\Ig\\H 4 )P 04 
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1 p^o I CO ^ ur I ] d y p C ind b d C 
P> rophosphoric acid H P 0 a tt r la a id X’^hich mav 

f rccirutd ^ r \tc t in i i r 0 lut oi w i^tr between 

two o^tulcs ot ord n rx phorit r it cun itution mix 
ht i ore x 1 ten ^HO) 01 OPOiOHj It 1 a> bt obtained 
as a gh X ira ma 1 -^mshabie iron met iphosphoric acid by 
K tng pbo p^or c i li o When boiled xxith water it foim 

ihc ortho acid na \her hti ed to rtdm he meta acid 4 ft er 
n u ra iza ion t gixe a whi e prccipi ate wi h fixer nitrate 
BeiUs n tetrabi c acid 1 e n fenn foui tias es of alts for tx 
ample the four odium sals \i4PO \1HPO7 NiHPO 
■NaHPO are known The mo t m p^ortant is the normal sal 
NiiFO which I readiix obtimedl)} htitmg disodium ortho 
pho phatt \a HPOt It forms monoclmic prisms (with loH O) 
which are permanent m air Ail soluble p>ropho phates when 
boiled with water are conxerted into orthophosphates 
Metapliospliorrc acid HPO3 or more correctly H F Og as 
determined bx xapour density (Tilden and Barnett) is a mono 
basic acid which ma> be regarded as denved from orthophos 
phone acid b> the abstraction of out molecule of water thus 
H P04‘-~H O — HPOi Its constitution is therefore (HO)PO The 
acid IS formed b> di soKmg phosphorus pentoxide in cold water 
or by stron ly heating orthophosphonc acid It forms a colourless 
xitreous mass hence its name glacial phosphoric acid It is 
readily soluble m water the solution being gradual!> transformed 
into the ortho acid a reaction which proceeds much more rapidly 
on boihng Although the acid is monobasic salts of polymeric 
forms exist of the types (MPO3) where n may be r 3 4 or 6 
They may be obtained by heating a monometallic orthophosphate 
of a fixed base or a dimetaliic orthophosphate of one fixed and 
one volatile base e g microco mic salt MH P04~MP03+H20 
(\H4)NaHP04«NaP03+\H3+H 0 The salts are usually non 
crystalline and fusible Iheir solutions on boiling yield ortho 
phosphates whilst those of heax’y metals give a trimetalhc ortho 
phosphate and orthophosphonc acid 3AgP03+oH20 — AgaPOi^ 
H3PO4 Metaphosphonc acid can be distinguished from the other 
two acids by its power of coa ulatmg albumen and by not being 
; precipitated by magnesium and ammonium chlorides m the pres 
ence of ammonia For perphosphoric acids see Phosphorus 
PHOSPHORESCENCE Physicists apply the word phos 
phorescence to the emission of light at low temperatures by cer 
tarn substances (chieflv sulphides) after previous exposure to 
light or radiation of other lands Howexer common usage has 
made it applicable to the glow of phosphorus or of the sea or of 
dead fish or meat or of wood the fox fire of forests 
Phosphorescence of the sea or of Hash wood etc is due to living 
orgamsms of various kinds and should more properly be called 
biolummescence Such light is the result of a slow oxidation of 
material manufactured by the organism 
At least 40 different orders of ammals contain luminous species 
and also two groups of plants the bacteria responsible for the 
luminescence of flesh and the fungi responsible for the iummes 
cence of wood Either the fine strands of fungus myceh^m which 
penetrate the wood or the fruiting body the mushroom or both 
may be lummous 

The lummous bacteria are so small that indixnduals cannot be 
seen by their own light whereas natural colonies are easily visi 
ble They may he cultured on artificial media and forni excellent 
material for the experimental study of biolummescence They are 
not pathogenic to man but are known to infect living animals 
giving nse to a natural luminescent disme of sand fleas shrimps 
and possibly midges which is evaotuafly fatal Luminous bac 
term may also live symbiotically m definite organs of fish notably 
Pk>t&ifkpkmm and dnmmkps of the Banda islands Some be 
have that the luminescence of ah lummoTO ammals even the fire 
j8yv IS due to symbmtie lummous bactem but this i$ far from 
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pro\eii The chancre n t c of the of bactem ind fungi 
^ hich distinguishes them ^loi i i i othe lumii ous or^ i iisn is i 
umformitc sliiiiin" ui^nt d da\ i idtp nden h ol «;t2muktio'i 
0th r anima s iigh on\ hen a s unita or b nutated 

Pho phoit tenet ot Iht i is 1 ig K due to Pro ozo i of which 
tnt Radio ri Dino iict h a n d C>s ofla dlata (ndudn \oc 
ithica) ire luminou The kt er two ro ipb mac decdop m such 
mo mcub upibers that the sea i a pmk or red b\ da\ and i 
vicid sheet or ilan e b> m ht Larger patches ol light m the 
ocean are mamiy due to codenteratts jeiiv tish Siphonophora or 
Ctenophora (con b idliesi The httc are often \er\ abundant 
and shoe/ the in trestin phenomenon of los of luminescence in 
unlight or on bright illumination b> elet ric light The lummes 
cence a^ain appears on stimulation after about one haif hour in 
the dark The coelenterates contain more luminous species than 
an> other group the sea pens or pennatulids showing e pecially 
brilliant luminescence which travels along nerces ocer the colony 
of polyps m the form of a wave 
Among the Crustacea Copepoda and Ostracoda (C>pndma) 
contain man> luminous foims -wnile the schizopod and decapod 
shrimps posse s members with true luminous organs or photo 
phoreb often consisting of lens reflector and pigment screens 
\eiitable lanterns on a microscopic scale earlier mistaken for eyes 
Among the worms many marine forms and some earthworms 
are luminous Among the echinocjerms only the brit le stars 
(Ophiuroids ) possess luminous members 
Luminous molluscs are represented only by Pholas dactylus (a ' 
bivalve) and Phylhrrhoe bucephala (a nudibranch) together with | 
the cephalopods of which many members produce light The 
cephalopods and deep sea fish possess the most complex lantern 
like luminous organs 

Some centipedes are luminous as well as the spring tail lar 
vae of the fly Bohtophtk which live in Isew Zealand caves and 
beetles (fire fly glow worm and Pyrophorus of the West Indies) 
All stages including the egg of some fire flies are luminous 
Balanoglossus and Pyrosoma primitive chordates are also lumi 
nous The latter forms large colonies floating near the surface of 
the sea each individual possessing two luminous spots 
Finally mention should be made of the fish both elasmobranchs 
and teleosts containing luminous members The deep sea forms 
are often bizarre m appearance and sometimes contain the lumi 
nous organ on the end of a long process dangled before the animal 
as a lure for prey 

The sponges Alcyonana Bryozoa mayflies termites spiders 
and Saipae contain reported luminous forms whose light produc 
tion js however doubtful The light of many phosphorescent 
ammais i not produced by the animals themselves but by sym 
biotic micro organisms 

In general luminous organs or regions are glandular and the 
luminous material may be ejected (extracellular luminescence) as 
a shme or a secretion which in the squid Heteroteuths dispar 
surrounds the ammal in the sea water as does the black ink of 
other squids Or the luminous matenal may be consumed withm 
the photogenic ceils (intracellular luminescence) as m the fire fly 
and organisms possessing photo|diores There is always a mechan 
ism for supplying the organ with abundant oxygen a fact which 
indicates that the light production is an oxidation 
Chmnml Mature m Btoltanmescemce —Knowledge of the 
chemical nature of biolummescence has proceeded in four steps 
(i) R Boyle (3:667) showed that fungi and bactena required air 
(oxygen) for luminescence becoming dark under an air pump and 
hnhmemng agam when air was reatoitted 

(t) Reaumur (1735) and Spaliansani (1794) showed that water 
was necessary that luminous cells could be <ined and preserved 
m some cases mdefimtely produang hght whenever moistened 
Tina fept prot^ also that kolummescence is not a process m 
volvii^' structural pecuharities of the cell as is the con 

^ f iikctioa a musde or the conduction of a nerve rmputoe whWb 
I ^ ocefk ithjing md moistening 
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01^ boiling and beha\es like an eiiz>nie or catal>st the former is 
heat resisting and tht oxidizable bod} The e substances can be 
treated like an} other themital compound precipitated by certain 
reagents ind redissohed in appropriate oRents They ha've been 
pirtiJl purified but th ir chemical composition is still unknown 
Their isolation and s}nthebi is a ma ter of time and nictenai 

(d) Har\e> (191S} showed that iuci^rm after oxidation to 
ox%luciterm could le reduced aeair that the luminescent pro 
ce s was re\ersib!e nd ot the nature of an oxidai\e dehydro 
gen ition It seems most probable thi many organisms reduce the 
oxeiuc ferin toimed during luminescence and thus re utilize the 
miten 1 again and again a princrole that may in time be adopted 
in industry as the basi ot an etlicient method of illumination 

Biolummescence is otten spoken of as cold hght This does 
not mean that no heat is produced but only that very little ap 
pears as compared with the ordinary methods of illumination 
which depend on the mtindescence of carbon particle in flames or 
of wire through which a current is passing The rise of tempera 
tuie m some luminous animals is less than o 001 C The light is 
no ditrerent physically from any other kind of li ht— it will affect 
a photographic plate can induce chemical reactions and can be 
polarized There are no infra red or ultra violet radiations and 
no penetrating radiations art produced Hence the luminous effi 
ciency z e the percentage of he radiant energy which is visible 
IS \ery hi^h nearly 100% This does not tell however what the 
radiant efficiency is %e the percentage of the energy (chemical) 
of the oxidation process which appears as radiant energy nor does 
it tell the overall efficiency 2 e the energy (chemical) in the food 
of the ammal which appears as visible radiant energy This is 
the efficiency in which an illuminating engineer is interested and 
studies on luminous bacteria have shown that the overall effi 
ciency of these forms is at least slightly and probably considerably 
greater than that of a nitrogen filled incandescent lamp when 
calculated from the energy of the coal necessary to run the 
dynamo that supplies cuirent to the lamp 

The Uses of Lttmmesceiice — ^Regarding the use of lummes 
cence to the ammal little can be said with certainty In deep 
sea forms hvmg m perpetual darkness it would seem that the 
organs must be lanterns for seeing or recognition or for attracting 
prey Many lummous fornis live m hght places and it has been 
suggested that the luminescence may be a warning to scare away 
predacious ammais which might molest the lummous forms or a 
lure to attract creatures upon which the lummous ammal feeds 
These suggestions remain to be proven but we do know that m 
the fire fly the light acts as a signal or attraction to brmg the 
sexes together On the other hand who can suggest the use of 
hght to a lummous bacterium an organism m diameter 

with no nervous reactions of a higher form or the use to a pro 
tozoan hvmg at the surface of the sea blown hither and thither 
by the wind? One is forced to the conclusion that m their case 
the hght IS merely fortuitous a chance phenomenon accompany 
mg some of the chemical changes in the organism 

It IS well known that many substances produce hght on slow 
oxidation (chemiluminescence) and the whole process of light 
production by luminous organisms can be so perfectly mutated by 
such reactions m the laboratory that we may no longer consider 
It a mysterious or unusual phenomenon 

BiBniooRAHUY — Mohsch LeucMUnde Ffiaitz$n (Jena 1904 and 
191:2) E Mangold Die Produktion von Licht m H Wintersteins 
Emdbuch ckr vergktckmdm Fkymohgte vol m pt m with bibl 
(Jena 1910) R Dubois la ¥u h (19x4) U Dahlgren 

The Production of Light by Animals in the Jowml of phe FrmhUn 
Imttiute vol ckxx nos s and 6 (Hov-Dec 1915), and vol clxxxi* 
i nos. j-6 (Jan -Dec 19x6/^ E N Haruey Tm Ntziure of Ammcd 
: lAght with hM (1920) A Pratje MfgBbmsse der Pkymlogte vol 
' xxu with biM {19^3) P^mologmd (for 

! 'Mesewch no $$ (Wa^ngton 1927) (E H EC) 
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(a H)»-*-F‘n{) C'^Oi+HrO HIOi HPO t-H 0 

mo -a -H -fCOf- I 

Modem Processes — In i ort rroatm tlec rothermil piott se 
ii i u 1 i lu phd e 1 mixtd with s ind and carbon and fed into a 
lor ill n tidfi m litc n tngcurrtnt \t the high temperature 
ht liic 10 th md displaces pho phone oxide and torn s alcmm 
2h^ i e rd lit oxide is reduced b> the ciibon so tha the phos 

I horns \apour inri tirbon monoxide pass oxer into a condenser 
Th uc U tr iin ^ a liquid lag iiid is run ott periodically 
iitlur prrci st ttk to produce c Icium carbide simultaneoush 

ifh phosphorus In usin only calcium phosphate and carbon thus 
obtaining a n ort \ ilinblp h> product In ail cases the phosphorus 
IS Ci t ir*o ticks either under witer or m water cooled pipes 
Properties — Perfeeth pure pho phorus is a white transpar 
ti t waxy olid its usual yellowish appearance being due to traces 

II the alioiropii rod phosphorus which i formed by exposure 

to li<^ht 0 yo C it IS soft ano flexible but when cooled 

it biuimt britll ind nows i crystalline fracture Crystalhza 
tion irom carbia di ul^hide or sublimation yield large crystals 
ot regular dodee \h dr or octahedra but these fire spontaneously 
unJesb pioter^ed irom the air It is also soluble in sulphur 
chloride ben/ene oil of turpentine and liquefied ammoma or 
sulphur dioxme It is a non conductor of electricity has density 
I at o C melts at 44 and boils at 8 giving a colour 
less vapour the den ity of which corre ponds to tetratomic moie 
cules P4 above i ->00 C the vapour density indicates dissociation 
to I The eleyation of boilin^-, point of solution of phosphorus m 
carbon disulphide and the de ires^on of freezing point of solu 
tions 111 benzene both indicate P4 

The element is hi^^hlv inflammable taking fire m air at 34 
burning with a bnght white jSarae and forming dense white clouds 
of phosphoric oxide H B Baker has shown however that in 
perfectly dry air or oxygen it can be distilled unchanged (See 
PEVNibss Chemical ) Wien exposed to air which has not been 
excessneK dried a stick of phosphorus undergoes slow com 
bustion as shown by the phosphorescence visible m the dark In 
pure oxygen however this phosphorescence is not exhibited 
unless the gas pressure is reduced or the temperature raised 
similarly m compressed air the phosphorescence ceases when a 
certain pressure 15 reached Moreover the presence of certam 
substances Cl Br I NHi Isi^O NO^ B.S hOt CH* QH4) 
entirely inhibits the phosphorescence During the process oxygen 
IS slightly ionized and traces of ozone are formed Some of the 
phenomena accompanying phosphorescence have been asenbed to 
the oxidation of the tnoxide A very complete bibhograi^y of 
mvestigabcms is given by W E Downey {/ Ck^m Soc 1924 
5 P 349) H. J Emeteus (timi rgad p 1336 1927 p 
7SS ipaS p 628) gives a further discussion of the mhilntion 
and of the ultra violet of the glow Pho^homa com 

bm^ directly with the halogens sulphur and selenium and most 
mtlali bora m its vapour forming t*os|iiides When very finely 
divudod it decomposes water gmng bydr^cn lAosphids and 
when toled with wtte it gmm hypofdm^orop acsi m addnUa^ 
slow o^dalion of wd: pbos^oms yfclifc hy^hosphonc aa4 
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phoii uuir hi i ib uj all It o^un nd the process 

a rt t tr iJi ut i n 2^ rt atnt phert with no n L of explo 
siu p ouu t I ^Toi d U'^atr wa tr Irt d tr m unchangid 

c i o piorj I 0 'ng caus l oai w heu v.nd diitd 
Ibt amc loim Sa o jrocLcul b ub niti orainm phospho 
ru 0 ht itn de trie di chirgt to sun gh* or to ul ra \iokt 
iigh ktd ind \l uho plioru an t i^rtaily the red dots not 

inflame un il hcaitd aoo\ t ^ 0 Cl henct 2 u e m the ma ch 

indu i y ) 1 msul mb in ail tbs soKents which dissohe the white 
has a hi her dtnsi y ( ) is stibie to iir iid light is much less 

cKni liy reacti\5. tsratt its fonn tion rom white phosphorus 
is acco panicd by liberation of much heat — ^3 ^00 cal per 31 g) 
and IS non poisonous 

Hit orfs mctilhc or wkt phospians is formed by heating 
phos|horu with lead to redne s in % sealed tune and remoying 
the lead by boding vVh nitric acid or by electrolytic means It is 
a*so obmined by heating white or red phosphorua lor long periods 
at high temperatures the proportion of violet phosphorus in 
crea mg with time and temperature This fact together with the 
circumatmce that the density of red phosphoius continuaEy in 
creases with the duration and intensity of its heating suggests 
that the red form is onlv in intermednte stage m the production 
of the violet (See ahoye ) Thi variety foims lustrous heavy 
nearly bhek minute rhombohedra \ scarlet form was obtained 
by R bchenk m 190 and in 19 i P W Bridgman described a 
black griphitic variety which was obtained by heating ordinary 
phosphorus at 200 C under a pressure of 12 000 atmos and 
which was incombustible very dense and conducted electricity 
Bridgman obtained also another modification of white phos 
phorus with a transition point at —769 C under atmospheric 
pres ure The relationships of these forms to white and violet 
phosphorus are indefinite The v arious forms are probably poly 
mendes for the red phosphorus is at least as complex as Ps 
whereas the white is P4 Smits postulates two forms Pa and P^s 
as the basis of all vaneties and as many of the conversions are 
very slow the equihbna involved are probably complex 

Pbospbme (phosphoretted hydrogen) PHs a gas formed m 
the putrefaction of organic matter containing phosphorus was 
first obtained (Gengembre 1789) by the action of potash on 
phosphorus this was spontaneously inflammable whereas Davy 
obtained a hydride which was not spontaneously inflammibk by 
heating phosphorous acid In xS^S De Vemer showed that the 
two gases were essentiaiiy identical and that the inflammabihty 
was due to traces of another hydride PgHi When caustic alkahs 
are boiled with phosphorus the impure gas is obtained and it ateo 
results from the action of water on calcium phosphide (unless 
this IS very pure) but the pure PH^ may be obtained oy heatmg 
pbosphonium lochde with caustic potash It is a colourless very 
poisonous gas with an offensive odour like that of rotting fish it 
can be liquefied at —86 C and sobdified at —133 It is only 
shghtly soluble in water burns with a luminous flame fires spun 
taneously in air at about 100 and combines violently with oxygen 
and the halogens When pissed over heatiwi metife it hbemtes 
hydrt^en and forms the phosphi^ It forms doubk compoimifc 
such as and al^SiCh gives phosiAomum saltSt 

PHiX# wth the Wogen aads and decomposes to its nhmmts 
wlw heated O^t of contael wlh w The hydnde PaH| mu be 
copdens# m a hqtiid H j&t impp^e (alxive) m %opgh 
U tt^ m a It ws al 0 ^ above 
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*lii Un Denture i* b ti*L doma 0 I 1 eh a 0 r u vhi 
It 18 expo d to ^ at or t t ir ten t \i 1 hxdio h orit atid 
The li>d iG PiH is olid line ^ l\ he cm 01 pro ihorub 
tri hio ide on PH 01 u \ e 0^ Aosphoru di lodiae 

PPIOSPHOMIC SALTS AKB OXIDES 

Pliosphoniiijii Salts — The e/ ior de PH Cl lar e Iran p rert 
cube cdii b obt ired b\ direct oribim lor of pho phine 
hxirogtr chloride ai — ^0 C but decompose on rise of tempera 
ture The bromide ma> be prepared smnkrix or b} hea irg pho 
phoru8 With h^drobromc acid at no m staled tubes it is 
wist ble in air and is decorrposed b\ ^ater The lod de is readih 
obtained by n i\mg phosphorus and loamt m carbon disulphide 
m a retort distilling off the soKent adding the requisite quant t> 
oi \\ ater and subliming the iodide 

^I+gP+j6H 0 = 5lH I+ 4 H 3 PO 4 
Caustic alkali or more 'water decompo es it to phosphine and 
iodide or h> dnodic acid 

Just as ammes i^q 0 } are dematives of ammonia so phosphine 
gives rise to pnmary secondary and tertiary phosphines and 
organic phosphomum bases correspond to phosphomum salts The 
pnmary and secondary phosphines RPH and R PH are formed 
when iodides are heated with phosphomum iodide and zme 
oxide to 150 C the reaction mixture is treated with water 
whereby the primary phosphine is obtained and the secondaiy 
phosphine is liberated from its h>driodide by caustic soda The 
tertiary phosphines and quaternary phosphomum salts are formed 
by the same reaction at higher temperatures (180 C) and without 
the use of zinc oxide The pnmary and secondary phosphines are 
colourless liquids (except methyiphosphme which boils at —14 
C) of unpleasant odour they react neutral but form salts with 
acids and are often spontaneously inflammable nitric acid 0x1 
dizes them to mono and di alkylphosphmic acids respectively 
RPO(OH) and RPO(OH; The tertiary phosphines tend to 
give derivatives of qumquevalent phosphorus and therefore 
readily form addition compounds and are oxidized to phosphine 
oxides R3PO The quaternary phosphomum salts resemble the 
corresponding nitrogen compounds being stable towards aqueous 
alkalis but conyerted by digestion with moist silver oxide to the 
very strongly alkaline phosphomum hydroxide on heating they 
decompose to the phosphine oxide and a hydrocarbon 
R 4 P 0 H=R 3 P 0 +RH 

The alkylphosphmic acids are colourl ss crystalhne compounds 
readily soluble m water or alcohol and dibasic whereas the di 
alkylphosphmic acids are monobasic 

Oxides — ^Three oxides are well defined viz P4O6 P2O4 P4O10 
others {e g P4O and P2O) have been described and also disputed 
Phosphorus oude P4O6 is a product of the limited combustion 
of phosphorus m air if the element is burned in a hard glass tube 
and a rapid current of air is passed over it the oxide may be 
condensed m a metal condenser and removed later by warming 
It It sublimes 1x1 feathery crystals and melts at to a colour 
less mobile hquid of sp gr 1 936 and boilmg point 173 Vapour 
density determinations indicate the formula P4O6 above about 
300 m a sealed tube it decomposes to phosphorus and the tetr 
oxide It IS slowly oxidized by air and rapidly by oxygen (with 
inflammation at /O ) to phosphonc oxide with cold water it 
slowly gives phosphorus acid but with hot water it reacts violently 
forming phosphorus phosphine phosphonc acid and other 
products hot alkahs decompose it similarly but cold dilute 
alkalis form phosphites Chlorine or bromine converts it chiefly 
to POCI3 or POBrs whereas lodme forms the di iodide P2I4 and 
P4O1& hydrogen chloride and phosphorus pentachlonde react with 
It as follows 

F 40 s+ 6 HC 1 « 2FCI3+ 2H3PO3 TiOn+ 6 PCh^ 4 PCk+ 6 POCh 
It combmes violently with sulphur to give F4O6S4 which sublimes 
as highly lustrous plates (mp 102 bp 295 ) and which is 
readdy decomposed by water to sulphuretted hydrogen and lAos 
phone acid Ammonia reatts to give the diamide F(OH) (1^2)2 i 
affJd its ammonium salt Phosphorus oxide has a peculiar garhc 
lie odour and is very puisonous the odour and toiamty of 


ph^ra \ uuui e prob^lK ULt 0 his oxide Phosphorus 

tro i 1 U or bt Ur lii) > sin e * moiecuHr tompiexiU is 

no certa n oh nei i ? ol i j as lustrous deliquescent 
cr *al It 2 not th drice 0^ ii> pophosphoric acid {see 
belu \ I or \ ter go es 1 to pho pho us and phosphonc 

acids Pkospho t let L^hosjhoiic annjcinde (loosely termed 
pen oxide ) 1 P 0 « n \ i> In h tempera iires it is ob 

? nei b> he bu r PL, i i ho phorus 11 t\ e ot air or oxygen 
s a oft flocculen ^o\ c tr \nidi sublimes to tran parent mono 

* clinic cr\ t i It rti loien i\ wi h wa er and can be reduced 

1 to the element b} hea mg wi h carbon 

j Acids — H>pophosT! horojs and h\ pophosphoric acids H3PO 

and Hi? Og (or H FO j h \e no known dnh>drides phosphorous 
acid H3PO3 IS dernea from P4O6 meta p}ro and ortho 
phosphonc acids art domed trom PiOio and are described under 
Phosphates perphosphonc acids H PO and H P Og are also 
known Eypophosphorous aetd H PO(OH) is prepared as its 

* barium siit b> boiling phosphorus with bar>ta water removing 

I excess ot barxta b> passing in carbon dioxide and cr> staliizmg 

the filtrate if this salt is decomposed by the calculated amount 
of dilute sulphuric acid the pure acid can be obtained by careful 
evaporation of the nitrate under reduced pressure as white 
cr> tals melting at 6 ^ C It is a monobasic acid and is sIowi> 
oxidized m air on heating it gi\es phosphine and phosphoric 
acid It IS usually sold as a solution of spgr i (about 3 %) 
which IS fairb stable When warmed with copper sulphate solu 
tion it produces a red precipitate of the hydride CU2H thus 
demonstrating its exceptionally tron reducing properties its 
salts are also ettectn e reducing agents Phosphorous aetd 
HP0(0H)2 is formed from its anhydride P4O6 or by passing 
chlonne into melted phosphorus covered with water the phos 
phorus trichloride being decomposed m sttu The crystals melt 
at /O are very deliquescent and oxidize m the air on heating 
they give phosphine and phosphoric acid It is an ener^^etic re 
duemg a^ent and although normally dibasic it gives rise to 
orgamc esters of the type R3FO3 

Eypophosphonc aetd H4P Os or H2FO3 occurs among the 
products of oxidation of phosphorus m moist air or m water the 
olution IS neutralized by sodium carbonate and the sparingly 
soluble lead salt is made and then decomposed by hydrogen 
sulphide sticks of phosphorus immersed m copper nitrate solu 
tion are also oxidized to this acid by means of nitric acid The 
aqueous solution of the free acid is stable but it decomposes on 
concentration unless this be done in a vacuum in which case the 
hydrate (H4F Og 2H 0 ) separates and can be dried below 50 
to give the acid this melts at 70 and decomposes The solution 
does not readily act as a reducing agent Owing to uncertainty as 
to the constitution formulae such as F0(0H)2 0 FHO(OH) and 
P0(0H)2 have been proposed an ester (CH3)2F03 is known 
(Rosenheim 19x0) so the salts are probably best regarded as 
denved from the polymenzed acid Fermono and perdi phos 
phone acids are obtained from phosphonc anhydride or meta or 
pyro phosphoric acids and hydrogen peroxide at o C hrge 
excess of peroxide favouring the production of the di acid The 
salts are also obtained by electrolysis of dipotassium hydrogen 
phosphate a high anode current density increasing the proportion 
of the permono salt K4F Os forms good crystals The two acids 
differ m their action or iodides the permono acid liberating 
iodine at once and the other slowly (compare persulphates see 
Sutphur) 

Halogen Compotin<Is — Phosphorus trzfiuonde FF3 obtained 
by direct union of its elements is a colourless non fuming gas 
which liquefies at — xo under 20 atmos sohdifies at —160 
and boils at —95 It is comparatively stable is only slowly 
decomposed by water and does not attack glass when cold 
Phosphorus pentafiuonde FF^ results from combustion of the 
element or txifluonde in excess of fluorine or from the interaction 
of arsenic tnfl,uoride and phosphorus pentachlonde It is a 
colourless fuming gas of b p —75 andmp —83 and is dis 
soaated by large induction ^rks but not by heat (compare 
FCIs and PBrs) it is readily decomposed by water 
(W^+ 4 HtO ^ SHF+H3FO4) 
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u I 1 i t\c ot pho ihorn Cold \^a rr qi\L li%uro 

f ^ pOtroa itid icho ir%i\ reu pho ph ru 

If I htr j iu Whtn diiuttd \i h l\dro en ana led tu 
I ( i ( II I ^2U \H I \H \\liich encb P \H j oi ’ 

h 1 irir n i^^ili n dlutd nntiirt %\htii uDir ^ ed to the 
dt r t d lorns the dicbion^e I Ci an un table iutni s, j 

1 C|ui b >iiin j’^cl dc ooioosihr a i so Phosphoms p nta ! 

c lijr I III 3lit lined h\ the actiun ot excc s of chlormt on ^ 
hi. th \int or ns trichloride is i pile strain colound solid j 
whi h n! hut and dissocia es on heating but may be melted at 
4s iiiGtr prt urt the dis ocntion is repressed bv e\ce s of 
chlorine i- Cl ii± TCI -t- Cl Water eiiect decomposition rapidij 
111 t \o s nets 

rci --H 0- HCI-rPOCi PUCl +oH 0= ,HC 1 +H PU 4 
The prr (WoridL is exiensn ele u ed m or anic chemistrv e ^ 
for replacing h drowl groups by chlorine 

ROH-flCl ^RCI+FOUs+^Itl 
Pko^pkory! cMond or phosphorus ox> chloride FOCI ma> be 
produ td aa shov^n ibo\e or b> he interaction of pho phone 
o\idt on the pent idiloride or on b>drogen chloride 

^PC? i-i O =:,P 0 Ci 3 F 0 +oHCi = POCl 3 T* 3 HP 03 
It IS a (olourk s liquid of bp 10 and mp iMth water it 
"i\i hcdrochloric and pho phone acids with dilute alcohol 
t th Ipho phone acid C H H PO4 and with absolute alcohol 
tri£th\! phosphate F0C0CH)3 Pyrophosphoryl chloride 
I OiCb isalokncmn Thtophosphoryl chlonde PSCI3 is formed 
b\ direct combustion of sulphur and PCis b> the action of 
ulphurct ed hedrogen intimone trisulphide or phosphorus penta 
sulphide upon P4O10 or by dissoh mg phosphorus in sulphur 
chloride and distillm®^ 2F+ S Cl «4S+ FSCl It is a colourless 
liquid (bp I t; ) i«, decomposed b> water to acids corresponding 
to each of the ^hree elements and giees thiophosphates with 
dkalis e i, PS(Ok)s 

Phospkartif tnbromdi PBr^ prepared b} passing bromine 
\apour (diluted with carbon dioxide) over phosphorus or by 
mixing solutions of the two m carbon disulphide and distilling is 
a liquid boilmg at i , > ind resembling the trichloride chemically 
The peniabranude PBr resulting if in excess of bromine is used 
m the abo\e preparations is a yellow solid closely resembling the 
pentachlonde Fkosphoryl bromide P0Br3(mp 45 bp 195 ) 
and thtophosphoryl bromide PSBrs (mp 38 ) both resemble 
the torre ponding chloro compounds The action of iodine and 
phosphorus when dissolved m carbon disulphide (free from 
sulphur) gives rise to a dt iodide PI2 or F2I4 (mp 124 ) a f n- 
wdtde PI3 (mp 61 ) and possibly a 51/5 P4I 

SOTFHUR ATO HITROGEH COMPOITHD 
Stilphiir Compottnils— "Phosphorus and sulphur combine 
energetically to form a senes of sulphides three of which are well 
defined viz P4S3 P4S7 ind P S (see A Stock Bertchte 1908 
e$ seq ) the first is sometimes used as a substitute for phosphorus 
m matches and the last finds application in organic chemistry 
for repkemg oxygen by sulphur There is also evidence for the 
existence of PS# P S$ and possibly P2S Thiophosphates (e g 
NaiFSOa and NasPSgOa) result from the dissolution of F2S5 m 
alkalis whereas by melting it with the sulphides or chlondes of 
heavy metals salts analogous to Na|PS4 are obtained which axe 
somewhat unstabk m water and still more so towards acids 
Nttfogem Co*npot*ttd$^PhospboTO pentaqhlonde reacts 
readily with ammonm to give PCk sNH^ and thence FCh(MBz\ 
cMoi»pl#sphaim^ which is decomposed water to PO(NH) 
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Therapeutics and Toswicology — \ noua preparations of 
pho phrr m u ed m ht British I harm itopoeia The ekment 

e t or the gro\^ h of boneb 11 oui dPirrals and hence 

iomnourds art u td m r tie P is also etficient as a ner\t 
tonic IP oir H is agitans locomotor ^ta\ia impo ence and 
ntr\od t\hiu ^lon In some Lm disea es such as p orn 1 
<hroric ecztn a and aiuft indurata pho phoru 1 u tml The 
h popho phite me recommend d m pulmonary affections and 
art u d in tome ard the ck cero pho pha es stimulate mela 
boll m Dilute phosphorit atid 1 ustd as a ga nc stm uLnt 
Phosphorus 1 readih accessible in poisonous form» e g 111 
\ermm pi tes and some matche and is often taken either in 
te^^tiona^ or ictiocii alh bemptoms of acute poisonm^ are 
u ually shown ntttr somt dt!a> with nausea vomi mg and burn 
mg sen ations in the ot ophigus stomach and abdomen Emt tics 
and purga ices should be gnen at onct to pretent absorption of 
tht poison Do es of , grains of copper sulphate an water at 
inter\als of a few minutes form the harmless copper phosphide 
The tomach should be washed out with warm water and then with 
a solution of potassium permanganate and this solution 
should also be gi\en as an entma Oils which are effectual an 
other case of irritant poisoning should not be given for they 
tend to dissolve pho phorus and retain it in the system the old 
French oil of turpentine however acts as an antidote in allaying 
the toxic effects When >ellow phosphorus was used in matches 
those engaged m the manufacture u ed to suffer from a form of 
necrosis called phoss> jaw in England the red form now em 
ploved IS however non poisonous (\ D M) 

PHOTIUS (c S 0-S91) patnarch of Constantinople (8sS- 
867 and 8 >8-886) The wav to public life was probably opened 
for him b3 the n arriage of his brother Sergius to the princess 
Irene sister of Theodora who upon the death of her husband 
Theophilus m 84 had assumed the regency of the empire 
Photms became captain of the guird and subsequently first 
impenal secretary The dissensions between the patnarch Igna 
tius and Bardas the uncle of the >outhfui Emperor Michael III 
brought promotion to Fhotius Ignatius was arrested and iin 
pnsoned (Kov 8^)8) and upon reiusing to resign his office was 
illegally deposed while Photms although a layman received all 
the necessary sacerdotal orders within six da>s and was installed 
as patnarch m his place Ignatius continuing to refuse the ab 
dication which could alone hav e gn en Photms s elevation a sem 
blance of legality was treated with extreme seventy His cause 
was subsequently espoused by Pope Nicholas in a manner highly 
offensive to the independent feeling of the Eastern Church 
Photms felt himself the champion of Eastern Chnstianit> against 
Latin pretensions and when m S6 Nicholas finally anathematized 
and deposed him, he replied by a counter excomm^ication 
Meanwhile the situation was suddenly changed by the murder 
of Photms s patron Bardas by order of the emperor Michael 
who was himself assassinated by his coEeague Basil in the follow 
mg year (S67) The fall of Photms imm^ately ensued he was 
removed from his office and bamshed about the end of September 
S67 a few days after the accession of Basil and Ignatius was 
reinstated on Nov 23 

About 876 Photms was suddenly recalled to Constantinople 
and entrusted with the education of Basils children On the 
death of Ignatius^ probably in October S78 Photms again became 
patriarch In 879 the %at€S of Pope Jolm VIII attend^ a 
synod convened at Constantoople prepared to acknowledge 
Photms as ultimate plwch a concession for which John was 
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miith cei II cl h\ Lit i oini ii Pj Johr goj Pi^ n uu 
tindri, poip oi oi eunce di ot^rid hi k a th id ^ in e 
roniiur c ta Phonic P^o^ius i noreu Jorns at^'ion bat a 

0 hct rt olu io cm td his b ishnea (561 to Bordi m 
\ i ti n He I aid to h e die I thcrt on Feb 6 601 

I iiotm Iio b *0 no little n^a^e ab an e tie las ica’ s a e 

^ n Hi irir It wab heroic his a^^acit^ profonriG ^ri far 
lein ht upported ood and e\ii lor une Tvith eaaai 
and hib fail \\ is on both ooca 10ns due to ie\olutioiis bc>ond In 
control In trjdidor li erar> power and lorce and \ersatii!t> 01 
iittliet lit iir su ja ed e\erv contemporary 

The most important of the ^orks of Photius is his renowned 
Fibh&tl ca or Mynobthlon (ed I Bekker iS 4-18 0) collet 
tion of e2k.trat from and abridgement of 280 volumes of classical 
author (usuallv cited as Gadgets) the ongmals of which are now 
to a great e\tent lost To Photms we are indebted for almost all 
we pu e s of Ctesias Memnon Conon the lost booK of 
Diodorus Siculus ind the lost writings of %nan 

The Lextion ( \ 'Svjfa/a.yTj) was probably m the mam the work 

01 ome oi hi pupils The only ms of the Lexicon is the Code\ Galeanus 

at Trinit\ Colk e Cambndge (ed S Naber 1864 with introduction 
on the authorities cntical commentary and valuable indexes) The 
Amphtiochm is a collection of some 300 questions and answers on diffi 
cult points m Scripture addressed to Amphilochms archbL.hop of 
Cyzitus (ed Sophocles Oeconomus Athens 1858) Other imilarworls 
ire his treati e m four books against the Mamchatans and Pauhcians 
and his controver y \\ ith the Latins on the Procession of the Holy 
spirit His were edited by J \alettas London (1864) Aiaige 

number of hi speeches and homilies ha\ e been edited by S Aristarches 
(1900) The only complete edition is Bishop Malou s in Mi^ne s Patro 
!ogm graeca ci-ct R Reifzen tern (Der infang des Lextkons de$ 
Photms 1)0 ) has published a hitherto unedited ms containing 
numerous fragments from various verse and prose authors 

See Cardinal Her enrother Photius Patriarch von Constantino pel 
(1S67-69) 

PHOTOCHEMISTRY is that diMsion of physical chem 
ibtry which deals with the chemical action of radiant energy on 
nntier and with the direct production of radiation by chemical 
reactions The field of photochemistry might be regarded as 
being equally as extensive as the range of electromagnetic vibra 
lions from the tiny ultra X rays to the huge waves of wire 
ksb A^ctuaily limitations exist and photochemical reactions 
are considered primarily as the transformations of matter asso 
ciated with radiations between and including the trans ultra 
violet and infra red radiations This range mcludes the visible 
radiations and a band on either side of approximately the same 
width as that co\ ered by the visible radiations The wave lengths 
included are those between and i ooofxfi The micron ju a 
measure of length is 10 ^ cm or 10 ^ mm and the milhmicron 
IS 10 ^ cm or 10"^ mm The direct production of radiation by 
chemical reaction is termed chemtlumtnescence It is differen 
tiated from the radiation produced in such reactions as combus 
tion by the absence of thermal equilibrium between the matter 
and the radiation concerned {see Rabxatxon) 

Prtac3L|ile of Photochemical Eauivalence — ^Previous to 
about tgjo photochemistry had but one accepted generahza 
tion the absorption law according to which only the light energy 
absorbed by a body is active m promoting chemical change 
This IS a special case of the principle of conservation of energy 
which states hat energy may be neither created nor destroyed 
Nearly a century after the first expression of this law a principle 
of photochemical equivalence was put forward m 1922 by A 
Einstein It is founded on Planck s quantum theory (see QtxAK 
TtiM Theory) of radiation according to which all exchange of 
energy m taxation between atoms and molecules takes place 
chscontmuously by quanta of finite magnitude e^hv where p 
IS the frequency of vibratibn k a universal constant equal to 
d 5^5X rq ” etgs/sec e vanes continuously m magnitude with the 
multiplying frequency p but Planck s ^ is an invanabM quantum 
of aokm 

The phctocbtoc^ equivalence prmo|ie of Ki^tein states 
in a |»nnaiy pknochemic^ process the decomposition of 
one one qutotuifi of energy hp^ or that one 

mqtecfik If m swnber of 


fns ul t i rt\er ibk reaction 0 simple ummolecular decom 

po itio 

the Dll oietal r d iv re\e t eat, tion ixing the chemilumines 
ce^t r dll* 0 ^ I the tiir n \ suppo ed to occur in a <^aseoii 
or ddu e era In Lter dtduc ion this primary photo 
cnemicai e\ent *.ppo eJ 0 be limi ed tu the excitation 
of an atom or 1 lo ecult 

the atom or molecule L bein«^ raised to a hi her ener } le\el 
It ma> be stated at once this o-eneralization is not so com 
plete or sutxicient that all photochemical phenomena can be m 
terpreted by its sole aid It has rone the les completely changed 
the outlook beside kadm^ to impro\ ements m the technique 
Experiment and Teclmiqtie — Modern investigation of a 
photochemical reaction essentialH invoh es determining its quan 
turn eifiriencv in the sense ot Ernst em s principle This requires 
cerUin elements ot technique — (a) a hght source 01 sufficient 
intensity adequately monochromatized (b) exact measurement 
of the ener v absorbed during a gi\en reaction period (c) dis 
tmction of the primary photochemical reaction if possible from 
secondary dark reactions (d) determination of the molecular 
order of the reaction involved and analytical measurement of 
the product of the photochemical reaction proper 
As to the first there are not many available reactions occurring 
m h^ht ot the \nsible spectrum ran e As visibility coincides 
fairk closely with the spectral distribution of energy m sunlight 
' — a matter of natural selection — is obvious that on the whole 
only systems stable in such illumination will be readily found 
Much more frequent are photochemical reactions in the ultra 
\iolet and artificial light sources rich in these rays are most used 
m laboratory research as well as for certain industrial apphea 
tions The ultra violet radiation from electric glow lamps is rela 
tively feeble and does not extend far to the shorter waves Re 
course has to be made to spark and arc discharges The latter 
are generally more convenient The three chief types used may 
be described as carbon arcs magnetite and hi h melting metal 
arcs as tungsten arcs and metal vapour arcs of these the mer 
cury v«,pour arc m fused quartz is the most important The 
spectrum is discontinuous and it is not difficult to secure ap 
proximately monochromatic light at several diferent wa\e 
lengths by the use of colour screens or ray filters Unfortunately 
when the far ultra violet rays are in question (Xless than 00 fifi) 
there are no very satisfactory filters available the best r^qu r 
ing the use of chlorine and bromine gases When a high degree 
of monochromatic purity is required the light must be dispersed 
and quartz monochromators employed with great reduction of 
intensity With regard to the other requirements the measure 
ment of the energy absorbed in a reaction is determined with a 
radiometer (gv such as a thermopile radiomicrometer or bolo 
meter) as the difference between the energy incident upon and 
transmitted through the reaction mixture the latter is usually 
contained in a vessel with plane parallel quartz walls and mam 
tamed at constant temperature The distinction of the primary 
photochemical reaction the determination of the molecular order 
and of the quantum efficiency aie then matters of interpreting 
the analytical results for different periods of the reaction 
The fundamental researches on photochemical equivalence 
were those of E Warburg They occupy in the modern era of 
photochemistry somewhat the position of the classical photo 
chemical investigations by Bunsen and Roscoe m preceding years 
Warburg introduced a convenient term the quantum efictency 
this IS the ratio of the effective photochemical equivalent <l> to 
the ideal photochemical equivalent P Both tj> and F are expressed 
m terms of the number of gram molecules absorbing and decom 
posed by one gram calorie of radiation of frequency v When 
Bmstems law holds Tabulated results of several reac 

tions ahow that irfafivofy few reactions confirm the Einstein x# 
tinn ai»fig winch are some ifor which the efficidncy xs adfiw 
less tb^ iffiity but which ^give tins value when exfcrapblatod back 
W tfcei 4 tart Tina ptocodufe is justifiable 
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C Ho 
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()t> en O/one 

II inl\ rCH CUH~HO=CH COOH+ CH 

Acetone Water Iceticacid Metliane 

Roi tiOD V n = \«T -j Cl 

chloride Si!\er Chlorine 
Ft ( O == re(C 204 j -f CO 
I erne oxalate I eirou oxalate Carbon dioxide 

( Ixiditiom PbS O = PbSO^ 
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IHcompo itun III = H 4- I 

H>driodic acid Hyd o^en Iodine 

S^ntliesi CO 4 Ci == COLl 

Carbon monoxide Chlorine Pho ^ene 


To obtim a chssUita ion it is therefore ntcessarx to search 
inori deepl> mto tht fundamental mechamsms of photochemical 
reactions E er\ ad\ance in kno'^ ledge of these will displace a 
previous ciassihcation or sxs cm but mil suppi> a better working 
hxpo hesi Emstuns proof of his prmuple implied that the 
prtmarv pkoiotkifmcd pmcess is a dissociation of a molecult 
eg into atoms Thus m the combination of hydrogen H and 
chlorine CI2 in light to form hydrogen chloride HCl it was 
assumed that the primary reaction was Ch + hv^Cl -f Cl Jsow 
the photochemical efficiency of the H Cia reaction is very 
great' — can amount to thousands of molecules of HCl per 
cfuantum absorbed This was explained by the conception of 
secondary reaction chains (see subsequent section) Primary 
decomposition of molecules also implies a 
wave length limit to a given photochemical 
reaction bciause if the quantum hv 
absorbed be of less erergy than the heat 
of formation of the molecule it should 
he impossible to decompose it directly and 
therefore according to Emstem s principle 
the relation of photochemical yield 
the wa\e length would have the form 
shown m hg i 

Isow cases are certainly known where 
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Fl® ! — WAGRAM SHOW 
IMS HOW PHOTOCHEM 
I C A L YIELD SHOULD 

the wave lengths active in photochemical increase with wave* 
change are below the value corresponding length 
to the heat of formation In fact the existence of dehnite photo 
chemical spectrum thresholds has scarcely been demonstrated 
A difficulty of exactly the opposite kind for the psamary de 
composition of the molecule developed from the investigations 
of physiasts on the energy required to make gas molecules 
luoresca It was shown that at low pressures a molecuie of gas 
can take 13^ many times its heat of formation without decom 
|:^Siiag For example lodmc^ h can absorb and re-eimt as 
reliance radiation an amount of towgy Ave timds ifs beat of 
fbriimtoft On tht modem theory of ^owtfand motecubr stmcr 
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i 1C coif IP t hu pc nod i h h st o! tlit ru v 

c Fht ro lonal nd o tii u n enerpi 1 t 1 an i\ e ^on 
s lor h jrp tio i and eiiii lor o nl a ret x A. pre nt 
he e but icnder tiidentt for in m tr trtsen ot thi t in 
nemtil reactions \ prmarc chi 11 t I dtion pj ition one 
J not incAina: colli ion with enicalh inciiicrert molecule 
migh o cur b> such increase ol rotational tntrg> that the cen 
^ trsfu d force exceeded he chemicii aisnitv Ssmihrlv for an 
j excessive mere e ot oscillation of the parts App rcntH the cun 
titution ot nokcule is such h t thi cannot be eflec id either 
I b> direct inf a red ab orption or h\ aosorptiun in the bands coi 
responamg to eiectroni mspiictmen but onh at frcqucncie 
bevond the band spectrum { A topical irolteul tr band spectrum 
IS iiiu tnted m the article Bwd Mutra q } The theory of 
such pectra is rot yet cntirtly adequate to complete prediction 
of the distribution ot energy m ail cases Bu certain conclusions 
are definite The chan e m rotational energv on excitation is 
small enough to be negligible 0 that it is quantum coupled in 
crease of oscillation energv that is critical for dissociation 
The Bissociation of the Molecttle — ^In the gaseous or in 
I dependent state molecules may be cias cd as he eropohr and 
I homopolar or nonpolar Electrolysis) the termer having 
t large electrical moments In the homopolar molecules no such 
electrical dissymmetry appears Howev er not onlv are molecules 
of ail sorts of intermediate type knovn but the poIanU of one 
and the same molecule depends on its environment If a hetero 
polar molecule such as HBr absorb energy the increase of 
1 osci^’htion cner'w is small An electron of the positiv e ion is raised 
to a higher quantum state therebv inducing stronger not weaker 
I binding and no dissociation e ^ mto positive and negative lom 
can be expected from the absorption of light It is not impossible 
however that an electron should be removid from the anion by 
radiation although spectra corresponding to the reaction 

Cl 4 “ O ^ Cl 
Chlorine Electron Chloride 

Atom Ion 

termed electron affinity spectra are not yet known In such case 
we should have dissociation of the molecule into a positive ion 
a neutral atom and an electron thus 

H + Br + O 

In homopolar molecules Franck suggests two types of linkage 
In one electrons are shared in common (covalency) ef m H| 
and O2 such molecules cannot separate from the normal state 
adiabaticaiiy mto two atoms and the electron jumps associated 
With the formation and dissoaation of these molecules cannot 
be produced by radiation processes but only through collision 
la agreement with this no pomt of convergence of bands has bem 
observed m the molecular spectrum of hydrogen A second type 
of homopolar hukage is however of much lamiler strengi^ 
sometimes termed van der Waal ^ 1 $ , akin to attrac 

tion between gas molecules and the chemists residual afSnfty 
operative in molecular association Here the laofecule may take 
so much osallaticm tikough aterptipii that it will 

mtp a normal itod pi atoim There etictoce 

‘Qm the Wc^n mofecutea leloaf In this eta# Tl» 
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spectrum oi lodint vihuh o ina ei\ rtprt entcd in n 

indicates that he bhor er t e w t Itn li th nailer ^he interval 
bet-^een iht o uliatio i qii until i real coiver ence limit 
appears at ibout ooo \l with s'^rong cont puous bpectrum 
oesond The ^P£;stroni m it \i =io'' cn=oiua Bromne 
and chlorine also hoc c^ntiiiaoub ptctra of knov n wave ien th 
limits 5 00 \ L or E r and 5 oo i tor Ci Thi con 


A 

1 1 1 1 1 1 

I 5000 A 

6000 A 


Fig 2 D!agrai«matic represemtatiom of a portioh of the ab 

SORPTIOM SPECTRUM OF IODINE 


vergence limit seem to bt cri ical tor dissociation of the mole 
cule and it mac be a sumed tbit absorption of light of wave 
length tqual to or shniter than these coniergence limits of the 
band sp cira dMl! dtssociaf fht mole cult into a normal and an 
excited atom Recent workwnditates that the absorption spectrum 
of OTS en 0 is similar to that of lodint but the continuous 
spectrum lies at a much shorter wave length Fur berm ore the 
ultra \iolft ab orption spectia oi HBr and HI durm photo 
chemical decomposition were found to be continuous Hence it is 
oncluded that the e molecules also are directl> dissociated into 
atoms by light absorbed m thi region 

Types of Photochemical Reaction — On the basis of com 
parison of the absorption spectrum with actual photochemical 
behaviour we have then a very important division of photo 
chemical reactions into two classes {This division was clearly 
suggested bv J Franck Elementary Processes of Photochemical 
Reactions haraday Soc Symposium but more explicitly de 
velopedb> R H Gerke J Amer Client Soc 19 7 49 p 2671 ) 
In one class the molecule is merely converted by absorption of 
radiation into an excited molecule 

The resultant excited molecule mav (a) lose energy by radiation 
(fluorescence resonance radiation) or (b) lose energy by colhsion 
with another molecule in which case a number of things may 
happen The most likely is conversion to heat as energy of trans 
lationai motion The broadening of absorption Imes m gases 
with pressure and m solutions the reduction of fluorescence by 
inert gases are evidence of energy damping of this kind An 
other possibility however is collision not with an mdiferent 
molecule but with an acceptor te a molecule capable of react 
mg with the excited molecule or of itself undergoing chemical 
change In all cases where the excited molecule itself appears m 
the photo product we have what has been conveniently termed 
(R H Gerke loc at ) the excited reactant type of photochemical 
reaction Some examples are given in the following table 


Reaction 

Absorbing molecule 

Type 

of 

spec 

tram 

\ctive 

radiations 

\U 

Quanta absorbed 
per mol of reac 
tion 

Heat effect 
of reaction 

0 *=2/3 Oz 

0* 

Band 

I 970-1 756 

X 04- 






3 4 

Endothermic 

1/2 Na-f- 






^ $/2 m 

NHg 


260-1 515 

2-10 


Oz^'^/2 O2 

0 


6 700 and 






U V 


r xothermic 

H+i/aOj-aO 






(dry) 

Ojt 


I 970-1 756 



CO-F1/2 






(dry) 

0 , 


r 970 X 756 



CE3CH0+i/2 0g 

CH, 





«CH3 cooh 

CHO 


2 800-2 350 




Where however the exated molecule does not itself enter 
mto chemical reaction but colliding with another deferent mole 
9ule induces chemical change m this we have an qxaied semh> 
Uw nr photocataly&ed reaction. The first cases of §m reaction 


o this t>pe were di covered by F Weigert (1907) hemg a num 
btr ox reactions m which hlorine gas m li ht produced decom 
po ition or com Din tion without appearm m the products \ 
notable e\ mple was the sensitized decomposition of ozone b} 
chlorine Recent experiments on the excitation of mercury xapou 
IP ultra viole light have widened the held of these rea tions and 
helped to clarity their nature In experiments on the excitation 
of gas molecules or atom b} electrons oi known velocit> 
(voltage I It was xound that ior a certain velocity of the elec 
tron a bombarded atom became excited and emitted radiation 
of dehmtt wave length The vstem of the atom plus electron 
lost kinetic energv just equal to the quantum radiated But con 
verselv a slow moving elettron colliding with an excited atom 
might gam kinetic energv the atom becomm normal without 
radiating Such collisions ire termed ravless collisions of the 
second kind The same kind ot rayless transfer of quantized 
energy was also found to be possible between atoms and mole 
cules m gases Cano and Franck showed that mercury atoms 
excited by the resonance line X could transfer their excess 
ener v to hvdrogen molecules with production of active hv 
drogen very possibly atomic hydrogen according to the reactions 

Hg* 4 -H ->Hg+ H 

\ considerable number of such mercury sensitized reactions have 
now been investi ated by H S Taylor and others The inter 
mediate active hydrogen has been caused to decompose ethyl 
ene C H4 carbon monoxide CO forming formaldehyde solid 
polvmers and methane Some of these excited sensitizer reac 
tions are here tabulated 


Reaction 

tr 

0 

03 

(:jD 

g 

u 

0 

tr 

s: ^ 

< 

Type of spectrum 

Active 

radiation 

Au 

! Quanta of radia 
tion per n ol e 
actant 

- 

Heat effect 
of reaction 

H =2H 

Hg 1 

Line 

S 3<5 


Endothermic 

0 =3/2 O2 

Hg 




Exothermic 

H2+1/ O2-H2O I 

Hg 


2 526 



2 v 06 ~YK 204 "b 






1/2 O 2 

Na 

Band 

4 600 4 000 


Yeghgible 


In both these excited molecule reactions the chemical yield 
on the photochemical equivalent basis will very probably not 
agree with the Einstein equivalence principle because the excited 
molecule may lose energy either by fluorescence or by ineffective 
collisions Yet the primary event formation of an excited mole 
cule IS itself regulated by the photochemical equivalence If 
however the absorbed frequency is equal to or greater than the 
convergence limit of the band spectrum of the substance absorp 
tion takes place with primary decomposition 

Atom hv ^ Ion -j- electron 

Molecule + Ap = Atom*+ atom 

(excited) (normal) 

and here the yield is in full agreement with Emstem s law It 
appears therefore that when absorption takes place of fre 
quencies still low enough for the atom or molecule to resonate 
photochemical reaction need only follow indirectly When how 
ever the radiation note is pitched too high for the system to 
resonate the atom or molecule is shattered 
Cham Reactions — ^In many exothermic photochemical re 
actions it 1$ found that the photochemical efficiency may be mam 
fold up to 10^ molecules per quantum absorbed The most fully 
studied though still incompletely unriddled example is the union 
of chlonne and hydrogen m light 

HCl 

Jn the completest possible absence of water vapour this reaction 
does not proceed in ordmary and ultra violet hght withm the 
band spectrum of chlorine but does so m u^ra violeti hght at 
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Thf irr ep ion ot riaction chainb to explain quantum 
XI IPX vas ir rofktid !> AI Bodtnstem and developed by W 
\irr In tit t\pe ju t in tanced impl>mg a primary detom 
po lion rt it i n a trtt itoni or group 1 produced This reacts 
mi h me of the original molecules lorming another tree atom 
or pr )up and bO forth The process is exhausted bx the gradual 
rttombinaiion of the free atoms or groups mnth each other In 
ano hi xpt in excited molecule is produced mhich actxxates 

1 molecule ol rcwCtant bv collision This actixated molecule then 
form no her ac ixatcd molecule of the product and so on 
Thfrc IS there! ore a succe sion of taxless transfers of energx 
the chim ct i in again b> di sipition of energy m fruitless col 
h ions It IS xtrx possible that in certain cases particularly where 
matir xapour plaxs a part pictistable intermediate molecules or 
group ire formed 

Photochemical Induction Inhibitors and Water Vapour 
— ^Tht das iial mxestig tions of Bunsen and Roscoe upon the 
photochemical union oi chlorine and hydrogen rexealed the ex 
1 tence of a latent period during which no combination oc 
lurred They regarded thi induction as common to ail chemical 
rt Actions as required for the overcoming of starting friction 
Manv explanaiions were offered of photochemical induction 
until D h and M C C Chapman shox^ed it to be due to the 
prtstnee of specific impurities These suspend or inhibit the 
re ction until des roxed by the light or the photochemical change 
itself In the hxcirogen chlorine reaction ammonia is an impor 
tant inhibitor as are the oxides of nitrogen Oxygen again can 
function as an inhibitor either b> itself accepting hydrogen 
atoms or b> reacting with excited chlorine atoms In many 
reactions substances may act as negative photocatalysts simply 
by absorbing exciting radiation 

In certain gas reactions water vapour may appear as a positive 
catal>st as for example m the combination of chlorine and 
hydrogen m visible light Explanations range from intermediate 
hydrates fcontaimug active atoms) to facilitation of an action 
limited to a polar layer on the walls of the reaction vessel 

Pbotoebemastry and Catbon Compounds, — ^The number of 
organic syntheses and decompositions capable of being effected 
b} light has been greatly increased as more efficient sources of 
ultra violet light become available Most of these however re 
mim quantitatixely unprobed and so far relatively few have 
become tools for organic synthesis The most important mvesti 
gations m this field at present are those concerned with the 
quantitative measurement and interpretation of absorption spectra 
(a notable work is V Henri s Mtudes de Photochtime 195) 
from which we may anticipate certain approximate inductions 
on the photochemical reactivity of specific groups (or specific 
linkages) such as >C«=0 >C=:=S -«C==C— NsC— etc 
either singly conjugated m chains or condensed And this may 
yield a workable knowledge of relations between photochemical 
reactivity unsaturation and the life periods of free radicals 
Among synthetic reactions the photo polymerwiations of vinyl 
compounds are perhaps the most interesting because of the re 
ktions of such bodies to organic high molecular colloids such as 
the rubber hydrocarbon (CsHg)^ starch (GiHifiOs)ii^ and cellu 
lose (CiHwOs)^* and eventually proteins NHt(CO lfH),^COOH 

There Vc two%rgatoc photolyfts of qmte dominatmg impor 


it Tnt i ar tht rc a! procc s underKirg 1 ion and the 
ter ka n fen ct irbo« d c xide Th photochemical 
ud of 1 n ic^ II iP tht £ ic^inc, ou o! an orginic pig 
It \i a I pc Thi 1 rttcrtrikil in darkres by a 

ionaaiy c^r a pro e h pi ta s ^0 bt mokcukr in 

th V.I e Veen repr ^ i 10 c b> the symbol 

Ight 
^ ^ I 
krk 

Fbotosyntbesis — -Tit ^^rten k f xnhe is of taich which 
hi i s i *i£ rt i pno orhtmic 1 md j trx o! agr culture 
IS ge tn Iv e^i ha itali trned photcsxntht is The riddle ex 
prt td m ne trudt e \hd ion 

6iCO +60 

Carbon dioxide-^W ater form Starch — Ox gen 
IS no means o! eJ Tht forfm^ikkydt h\poiIe%ts of Baexer 
exD urs the production of carboh> dtates ( tarthes su'^ars tellu 
losej bx apnmarx formaUon of formideh>de 
CO --pH 0-^CH 0-^0 

Carbon dioxide — ^Water form Forma deh> de~+!)x> gen 
b> light m the presence of chlorophxll which is supposed to be 
followed by a biochemic 1 or photochemical condensation of the 
formaideh>de 

6(LHOj--:CfHioO -~H0 

This theor> has been stronglv supported by B Moore D Berthe 
lot and recently b> E C C Bil> and stverel> criticized by 
H A Spoehr whose monograph Photos>nthe is (American 
Chem Soc Monographs 19 5) furnishes a xer> complete study 
of the subject The issue is of capital importance for chemistry 
perhaps ultimately for the economy of mankind since it is con 
cerned with the basic process of food production Baly and his 
CO workers claim that the reaction 

CO2+H 0 -=CH O+O2 

can be effected (a) by ultra xioiei ra>s at 2 06a AU (b) by 
sunlight m the presence of d>es uch as Malachite Green They 
also assert that the condensation of formaldehyde to reducing 
sugars can be effected by ultra xnokt rays at 2 900 W More 
recently Baly has published further exidence supporting the pro 
duction of alkaloids by direct photochemical synthesis m mb o 
Meanwhile the work of other inxestigators notably O War 
burg R WurmserandH A Spoehr following the pioneer efforts 
of A Brown and H Escombe has shown the actual photochemical 
efficiency of the chlorophyll sensitizer to be fairly high perhaps 
up to of an absorbed quantum being converted into stored 
chemical energy at moderate light intensities Chlorophyll the 
chemical constitution of which has been unravelled by the mas 
terly work of R Viilstatter undoubtedly acts as a photo chemi 
cal sensitizer like the dyes used m photographic processes iqv} 
Industrial Prospects — ^The total amount of solar energy 
incident upon the earth s surface is very great Taking a solar 
constant of i 5 calories per sq cm per minute it can be calculated 
that onto every square mile of the Sahara Desert about 67 
billion Bntish Thermal Units of heat are given by the sun m a 
6 hour day the area of this desert is about 2 300 000 sq miles 
If therefore only a mmute fraction of this heat could be utilized 
we should be able to realize the prophetic words 0^ a great 
chemist (G Ciamician) The exhaustion of coal will not halt 
civilization destined to advance as long as the sun shines Then 
our sooty and neurotic age of coal wiE yield to a purer and 
balmer epoch relying upon solar energy for a fortune and a 
progress without mischance 

BiBLXOOitArHY— G Cmmiaaa The Pkotochetmstry of the Future 
address delivered to the 8th International Congress for Applied Chem 
istry (x^rs) F Weigeit Dm ckemiscken Wtrkungen des iMikts (Siutt 
gart 191 1) J Flotakow Pkotoch£fm (Halle 1916) (igzo ) AUge 
metm Pkotockemm $ E Sheppard Ptmtockemtstry (1914} artnde 
Photochemistry H S Taylor Pkysuml Chemistry (1924) A J 
Alhnsnd Photochemifitry i9X4“-»S innmS Meport of the Ckem Soc 
(1925) W A Noyes Jr and h S Esmel ^A Review of Photochem 
latiy Chennai Memms HI p 197 (1936) U S Hamed Radia 
tiOB and Chemical Reaction J Frmklm imt 196 p iSi (19 5) J 
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Peinn ^fati it I uni h f s d I ^ \ q i pn 5-- 's 
ii } i 0 Tri r } ^ c P46ii \C McC 

Ie\ii 7 fc?^ d S’ I Pi I -Vli mrof 
photcchen Cl tborcs Plioti cm tal ^eact on in 413 r* and 
r i cs Trai F r(^ \ S f n i if o; S L b 1 

PHOTOELECTRICITY Tht pho oe ettric e tit is lie 
narie i\en 0 tli po-wtr hown Inbt \ r^is id / ra>s ot 
iai4 11 bcc\ 0 epiit e¥ctrons or pc a 1 e eie it Li nt 
\ra^s and ^ \ a t li tleciro i lagpctic raaia 01s di tnr 

onH i 1 ib 1 i\ t leu tb th of 1 b ^ ti the io c t a id at 
I ifcieelectr fo ccb m the ndntion act on th el ctroi an he 
itom of the Doa\ ■v^hith comn umca e suTicient ener > to be 
ekttrons to set them free trom the a orr nd t\tn to i\e tb m 
\erj high elocities The phenonenon is in^e estirg and impoitant 
from seierai points 01 \ie\\ of which tht chief is that it rtore 
bents one of the three fundamental metnoUs of interact on oe 
tween raaiation and matter the other two fceno’ resonance absorp 
tion and scattenn The I^ws go’vernm this pntnomcnon are 
simple to express although diitcuit to understand and mimtain 
heir \aiidity o\er an enormoub ran e of wave length Ordinary 
light has a waie len th one million times as great as that ot the 
hort ia>s but \e the relation go\ermng the speed of the 
ejected electron is the same m both cases 

The stud} of the photoelectuc effect has raised many points of 
great intcrebt in connection with our views as to the real nature ot 
radiation snee it brings to li ht a behaviour apparent!} irrec 
oncilable with the simple continuous wave theory us d to explain 
interference "While this disagreement still defies explanation the 
effect i sufBciently understood to be of the g eatest use in elucidat 
mg the structure 01 the atom The reason for this lies in the fact 
that the action of the radiation on an atom is selective While 
long wave length light leads to the ejection of electrons from the 
outer portions of the atom the much shorter wa\ e length X rays 
and 7 rays interact chiefly with the innermost electrons From 
the nature of this interaction it is possible to obtain information 
successi\ely about the different electrons m the atom 

The photoelectric effect is not only important from the purely 
scientific standpoint but also finds a most important practical 
apphcation in the construction of the photoelectric cell which is 
one of the most tiustworthy methods existing for measuring the 
amount of energy m a beam of light It has rendered possible the 
construction of accurate photometers for determimng the density 
of photographic plates and has given methods for measuring the 
amount of hght emitted by extremely faint stars 

The action of the radiation being to cause the ejection of elec 
irons from atoms it will be seen that the primary questions re 
gardmg each individual process are how fast the electron is ejected 
and in what direction and to this must then be added the question 
of how many electrons are set free each second when radiation 
of given intensity is incident on matter More or less satisfactory 
answers can now be given to these questions and the history of 
the subject is best described by reference to those researches which 
showed how the number and velocity of the electrons depended on 
the intensity and wave length of the radiation 

Historical and General^The study of photoelectric elects 
started m 1SS7 when Hert^ found that ultra violet hght falling 
on a spark gap enabled a discharge to pass more easily than when 
the gap was not illuminated A year later Haliwachs made the 
importar^ observation that while ultra violet falling on a nega 
tively charged body caused a rapid loss of the charge no loss of 
electricity occurred when the body was initially positively charged 
It was not very long before the cause of this behaiiour was dis 
covered and m 1899 J J Thomson and P Lenard showed mde 
pendently that the action of the hght was to cause the emission 0^ 
negatively charged corpuscles identical with the cathode rays in a 
discharge tube 

Jn the following years a great deal of work was earned out on 
this pecuhar action of light and attention was fir^t directed to the 
il|tdxtsity of the emission and how %i depended on th^ state of the 
^face of the and on the potaiuia&oit the In 190;? 
sorted itp a new inolhod of ipr^tig#ion by directing 
to the f f tfsie ojoefcod Hfei was 


perden oi he n en it} of the li ht but did depend on the wave 
Irngth H Piire lattU quite ciearlv the difficultie this raised in 
the \ u} ol im e 1 lanatioi irce the obvious sug estion of the 
eiLCtio b 1 1 c e to a transfcience of enei y from the h ht to 
he a 0^ ot ^be netal b} some resonance action was rendered 
i ipus lule b} t c% of dependei ce 011 the intensify It was this 
ork % hid fo rrtd the ba is of E nstein s famous paper of 1905 
£ n t IP u es ed bat the ener i phenomenon of the convers 01 
ot li 1 eouli be Letter understood on the assumption that the en 
er } of bi r dntion w i no^ distribut d continuously m space 
\ r diation p tad out from a source he imagined it to remain 
localized in srrall bundles or ener } quanta which became fui 
ther ^nd iurtber apart as they receded from the source whilst 
mdiv iduail} remamm unchanged He pointed out that when an 
aton ab o b d diation the simplest assumption would be that 
a hght quantum gives its whole ener^y^ to an electron It was nat 
L al to associate the ener^-v of the hght bunaies with the definite 
amounts of ener y postulated by Planck m his quantum theory of 
black bod} radiation Hence Einstein suggested that at eve y act 
of absorption the energy received by the electron was hy v bein 
j the Irequency of the radiation and h a umversal constant which 
should be identical with that occurring m Planck s formula for the 
black body radiation 

i It follows therefore that the maximum energy of the electrons 
^ ejected bv radiation of frequency v is 
1 hv—F 

where P represents any work that has to be done in removing the 
electron from the place where it absorbs to the place where it is 
observed We may subdivide this further and write w iot the 
work to remove the electron just cleai of the atom and P for the 
work to remove the electron clear of the body as a whole These 
quantities and P have different values and importance accordmg 
to the region of wave length concerned P the work to remove 
the electron clear of the body is intimately connected with the 
work function occurring in Richardson s thermionic equation and 
IS negligible except in the case of visible hght The quantity is 
far more interesting and depends on the particular po ition in the 
atom from which the electron comes It is a true atomic con 
stant Up to a certain point we may imagine the electrons m the 
atom to be arranged in shells each shell characterized by a cer 
tain energy To renove an electron from a shell and merely to 
bring it outside the atom with a vanishingly small energy will 
require the expenditure of a certain characteristic amount of 
work wi iB wz etc according to whether the electron comes 
from the first second or third shell We see therefore that on 
Einstein s hypothesis hght of frequency p incident on a codec 
tion of such atoms would liberate several groups of electrons of 
different energies 

kv-^Wi hv — W2 kV’—Wz 


but that the mnermost shells would be untouched if the energy of 
the quantum hv were less than the characteristic energies of the 
shells Wi Wz etc 

It only remains now to write down the expression for the energy 
of the electron in order to obtain Einstein s famous equation 
For low velocities this may be written but for high veloa 
ties near that of hght the correct relativity expression must be 
used This is 

-) 


wBere nt is the mass of the electron c the velocity of hght pi 
vacuo and /S the velocity of the electron It is frequently con 
vement to express this energy by giving the potential fall m volts 
V an electron ^ must pass through m order to acquire this en 
ergy Then if e is the charge on the electron in etectrostatifj 
(4 774Xto “) and smee 300 volts equal qne electrostffio 
unit of potential vre have finally I,; 
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Ur r It ot lit dill nnt grouf < f photteiic nm iiid tinding horn 
I ’puch k th c energies art ^lun ha of tlie cngirai quantum 
j we c^n a ctrtiin th orbit irerr which each electron tomes and 
tht 0cncr I character of ns iiitcraction wnh ligtit trader gnen con 


< t 0 t\ n n not oni} for it siirplitiU bn al o be 

Cl I ii ) u tO Piin b ron tint /? mt3 a tre h domain It 
w \c i i ftr E r i m h d hown hi theory agreed m its 

Cl It w h Ltni i t jxrirniiits beioie it \\i e tabli hed 
Oil I c\ O \\ Ri lurdbon k T Conpion and also *\ L 
Highi lit til tntr \ oi the tmil cd e citron did increase pro | 
i on o i h uth th 1 equerte ind i the constant of proper 
tiinilic a ipi ro\ niaitl> tqn 1 to the value ot Phicks con 1 
t int // obt lined h\ i her mean bub tquen !> Millikan carried | 
out ui €\ etisi t X ir h which t ubh lied the rchtion so accu j 
ri th It lb now tor letrcd to give one of the most trust I 
wo ti\ il t for / This mi hod is t\pical of the best method ^ 
of If ts jg non of tk phoioclct rii ehect oi light and wili be de * 
strifac d in some detail The pparatus is shown m % i and may 
comei icnrl> be con idercd in two part as divided b> the dotted 
line Ca t ivlmdtr oi the alkali metals (sodium pota sium lith 
lumi \ tre moun ed on in axle in i h%hl> evacuated gla s vessel 
The actual cvpinmtn is earned out b> the part of the apparatus 
to the right of the dott d Ime light entering through the window 
lod failing in the metal surface Previous work had shown that 
rt liable rc nils i ouk! bt obt xmed onlv vvhen the metal hid a clean 
fri h surf ICC pif partd m tarn and the apparatus on the left of 
the dotted line consisted of vinous devices by which the cylinder 
of ilLah metal could be brought opposite the knife which was 
then ofierated by an electro magnet outside the tube so as to 
shave off the outer layer of the alkali metal leaving a fresh un 
contaminated surface Supposing this to be done the cylinder 
was then rotated to be opposite the window and the actual expen 
meat could begin A beam of monochromatic light from a spec 
tromeler passed through the window md fell on the prepared 
surface leading to the emission of electrons which were collected 
by the giuzc cylinder on the right side of the apparatus con 
nected to a quidnnt electromiter If a small positive potential 
were then applied to the metal block the electrons would arrive 
at the gauze with lower energies owing to the retarding action of 
the potential The maximum energy of emission could thus be 
measured by finding that positive potential ¥ which just sufficed 
to prevent any electrons arriving at the gauze and communicating 
their charge to the quadrant electrometer The maximum energy 
of the electrons is then Fe where e is the electromc charge 
Millikan showed to an accuracy of one half of i% that with each 
metal the energy of the emitted electrons varied linearly with the 
frequency of the light and that in each case the constant of pro 
portiohality was the same and equal within the expenmentai 
error to the values obtained for Planck s constant by other 
methods 

IPholwIerttlo Effect of X myg ot y essentei 

distindlioii between the photoetectec effect of X rays or y 
ind that of light lies in the higher frequency of the former 
urns an# m m ^oitespoadm^y ^eater mtfgy the qiintute ^ 


ditions 

The generil tvjie of ppiratus which i u cd in the e invcstiga 
ioofe IS nown m fie The source oi the photoclectrons may 

be ither a thin toil on which \ n are fired from outside the 
bo\ or a Mr coated \vi h ridioac ivc niattrul which as will be 
dc criDcd I tr 1 a copiou emit r ot pho oeketron 4 bove thi. 
source ii» a sht which allows a be in of the electrons to pass Thi 
apparatus is pi led m in ev icuatcd box between the poles of a 
larpe electrorra met and on application of the magnetic field the 
beam of electron is bent round into circuhr path^ By this 
procc s It will be anah id mto it different velocities since the 
fastest electrons wdl describe the largest circle and the slowest 
electrons the smalle t circles A record of the velocity spectrum 
of the photoclectrons is obtained bv c s rip of photographic plate 
This IS frequintl> referred to as the focussing method since as 
can be seen from fig the rav kavmg the source within quite 
a large sobd an k are concentrated m one spot on the photo 
graphic piite \ reproduition ot a phonograph was taken recently 
in this wa> by Prof H H Robnson 

This tvpe of apparatus does not give lines sharp on both sides 
but only on the high veiocitv side and a senes of such lines can be 
seen on the photogriph These show the vanous groups of elec 
trons ejected from gold atom by the chiracfenstic A X rays of 



FfO Z FOCUSSIHG METHOD OF AMALIfSIMO COMPLEX BEAM OF ELEC 
TROHS BY REFLECTfOM IH UNIFORM MAOHETIC PIELO 


copper (Cu K^g) On the original photograph it is possible to dis 
tingmsh no less than 13 groups some of which are partially super 
imposed All of these are due to the absotplion of the same fre 
quency radiation and the diieraace m the energies of the groups 
1$ due to the multiplicity of the efectrom levels m goM 
Tbs method was first toed by Robinson and Rawbnson in 
and owes its devdopaent largely to M de Brogte Sific# Um 
frequency of tte X rays iised Is known from cryital measure 
and lliO cne^ios of the electron groups tm easily aaoer 
tamed frote Ac gOcmet'iy of the aj^iaratiis and the value of the 
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migiittic field li hi been po bit to \tn!\ Em itins lav with 
tonsici rabk ccur T f it urate mea uremen tamed out 
b\ Robin on h t conbrni d h ruth ot thib equi ion to be at 
out ’^art n ^00 I pould lio\e\er be emphisized tnat the 
importance of ihe iitthod ib nn t provides an adn irablt means 

in\estioa^i g the electron Itttlb in the atom and f om the in 
ten itA ot tne photOe^rapiii traces it is possible to estimate the 
probaD of absorption ot the adiation bv each ot the separate 
ie el 

In lead ol using \ ra\s enerated in the usual way it is possi 
bie to employ the natural \ ra'ss or 7 ra>s emitted by radioacti\e 
bo lit durii g Ihtir disinte ration These are similar to \ rays 
onl> m r ost cases the frequencies and therefore the encr^w of 
the quantum are much higher It was by obtaining photographs 
b> the use ot these ra>s that it was hrst possible to demonstrate 
that the 7 ra\is were sharply monochromatic and constituted a 
true characteristic spectrum 01 the nucleus This method is par 
ticularl> interesting m thi^ connection since it forms the only 
practicable w y of measuring the wave length of 7 rays The 
ordinary crystal methods of measunn the wave length of \ rays 
are difficult to appl> as the wave length is so short and before 
the photoelectric effect was under tood only estimates could be 
made B> invest! ating the photoelectrons ejected from vanous 
metals by the 7 ra>s Eilis was able to ascertain the particular 
portion of the atom from which the electrons were being emitted 
and then a impie measurement of their energies coupled with our 
\ n> knowledge of the atom immediately yielded the of the 
7 rays 

\n entirely different method 01 investigation is rendered possi 
ble b> C T R Wilsons cloud track apparatus m which by a 
sudden expansion moist air enclosed m a suitable chamber is put 
m a condition of supersaturation The degree of supersaturation 
IS so chosen that in the absence of any nuclei no condensation 
occurs Immediately after the expansion a flash of \ rays is 
allowed to pass through the chamber and condensation occurs on 
the 10ns that are formed If suitably illuminated these water drops 
tan be photographed The X ray beam was hmited to a narrow- 
pencil down the centre of the chamber and five separate photo 
electrons were visible Each of the tracks of these photoelectrons 
shows the history of a separate absorption of a quantum of 
energy hv by the atom located at the head of the track 

The electrons are ejected with such a high velocity that they 
can penetrate a considerable distance through the gas Their path 
IS marked by the 10ns they form m their passage In the case of 
electrons formed by X rays of lower frequency the speed of ejec 
tion IS less This is shown m photographs which reveil the greater 
tortuosity of the paths and the greater density of the water drops 
along a track 

The Compotind Photoelectric Effect —This is differentiated 
from the ordinary photoelectric effect of X rays by he fact that 
the absorption of the radiation by an atom leads to the ejection of 
two electrons and not one as in the other case Its existence 
although previously suspected was first clearly demonstrated by 
P Auger using the Wilson cloud track chamber method The gas 
m the chamber through which the X rays passed consisted of a 
small percentage of a heavy gas such as argon mixed with hydro 
gen The argon is found to be responsible for almost the entire 
X ray absorption and the small stopping power of hydrogen 
allowed |he ejected electrons to traverse reasonably large distances 
and give good tracks 

It might be thought that the double tracks of the photo 
graph only show a normal photoelectric effect by two atoms so 
close together that the tracks appear to start frpm the same pomt 
but these double tracks occur far more frequently than would 
be expected on a probabihty basis and it is simplest to consider 
them to come from one atom by some slight modification of the 
usual process It wifi be seen that the further facts support this 
hypothesis If a senes of such photographs are taken under ex 
actly the same conditions with the one exception that the voltage 
tho X rays (« e the frequency of the X rays) is increased it 
IS then found that while one member of a pair of tracks increases 
m felijgth as predicted by Emstem s equation the other shows no 


clin t Thi mu t not be taken to show an exception to Einstem s 
equation but rather that this second track is due to some process 
m he a om admittedl} excited by the primary radiation but yet 
not directly depending on its frequency The first action of the 
radiation is to eject an electron from the atom in the normal pho 
^■oeitctric w v and the econd track occurs because the atom is 
leit in what is called «n excited state that is capable of further 
changes 

In he article Atom it is explained how for numerous pur 
poses we can picture the electron in the atom arranged in a senes 
of hells or groups each characterized by a definite energy The 
process of radiation 1 held to be due to the removal of an elec 
Iron from an inner group and the subsequent filling up of the 
gap by one of the electrons previously in an outer group Now m 
the compound photoelectric effect the primary effect of the X rays 
IS to remove an electron from one of the groups of an argon atom 
and m the majority of cases this will be from the innermost or 
A group The argon atom is now said to be excited m the K 
roup and a subsequent transition of one of the outer electrons 
into this vacant place will lead to the emission of one quantum 
of the argon K radiation Sometimes this radiation escapes from 
the atom but it may be internally absorbed and never escape at 
all In this case the argon atom will emit a second photoelectron 
whose energy and therefore length of track in the gas is deter 
mined by the frequency of the argon K radiation and not by that 
of the incident X radiation It will therefore not change when 
the frequency of the incident X rays is changed It is possible to 
secure a second and even a third repetition of this interesting 
process thereby giving nse to the emission of three or four photo 
electrons from one atom 

This phenomenon has been described as if an excited atom 
always emitted its surplus energy first m the form of radiation 
but that on occasion this could be subsequently reabsorbed in 
the same atom It is held by many authorities that it is rather 
artificial to imagine radiation to be emitted apparently to exist 
independently of the atom and then to be reabsorbed all inside 
the minute volume of the atom It is maintained that it is simpler 
to state at once that an excited atom that is an atom with greater 
energy than the normal has at its disposal two distinct methods 
of getting nd of its extra energy either by emitting a quantum of 
I radiation or by emitting an electron There is no doubt that this 
I IS a difficult point but a somewhat similar phenomenon occurs 
; among the radioactive bodies when m the opinion of the writer 
I the evidence is strongly in favour of a true internal absorption of 
radiation 

The phenomenon of radioactivity is due to a disintegration of 
the central positively charged nucleus around which are the elec 
trons forming the rest of the atom Frequently accompanying the 
actual disintegration which involves the emission of a material 
particle from the nucleus either the a or ^ particle there is 
also an emission from the nucleus of very high frequency radia 
tion called the 7 rays These are of the same type as X rays but 
of higher frequency These 7 rays are quite frequently absorbed 
in the parent atom m their passage out from the nucleus through 
the electronic system and give nse to high speed photoelectrons 
As some radioactive bodies emit a considerable number of differ 
ent frequencies each of which can be converted in either the K L 
M N etc levels it will be seen that a great number of photo 
electric groups are possible These may be mvestigated by the 
magnetic spectrum method previously desenbed m the case of 
X rays and illustrated by fig In this case however since the 
radioactive body is at one and the same time both the source of 
radiation and of the photoelectrons it is merely necessary to place 
a wire coated with the radioactive matenal underneath the sht to 
obtain results 

The radioactive body used was Radium B and the radiations 
have an average frequency corresponding to about 300 000 volts 
The great complexity of the spectrum may be seen from tfiis 
reproduction which only shows a part of the spectrum to obtain 
all of it different magnetic fields would have to be used The 
sharpness and narrowness of the lines is noteworthy The reason 
fdr this IS that m this 7 ray case all the photoelectron^ are due 
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) u t lu i bt Ft lb o ^ d On tbe one hind i the en^rt 
Oik<l n\ i {Ui oi ir\ 0 he f irm of mt tract ion bet vvftn the 
rititi Pfi ht tl itronn sf ucliire'=^ which mikes it doubtful to 
i 1 1 t It II hi t e On he other h nd it hi been shown b\ 
i i s id )) tr that this in trna! ab orption appe r to obc> 
t Tl K he me rela irns as those tound for normal external ab 
o p un It till view be ub tin i ted b\ lu^ure work ve ha\e 
Icrc an remeK interesting example of i photoelectric ehect 
dll iir II g 1 uhin th m nu e \olunie of an atom 

The Direction of Emission of the Photoeiectron — \ mat 
tt of great in ere i is to a cer i n how the initial direction of i 
emis ion tf ih^ ek ron is a oiiated with he direction of the 
tki ric ioret m lae rimtioii It is well estabh bed that radiation | 
1 s ime t\i->e ol electro nagnetie di urbance propagated through ' 
spi £ in which ikel it and mignctie forces at right angles are 
a 0 itec hi th al o being at right angles to the direction ol 
propig 1 ion i Sef EiLcTRicm } It is to be anticipated that it 
the f h c nt tor t which acts directh on the electron and wrests 
It from the a om o that we should expect the electrons to have 
tki i large ton ponent of thi motion m the direction of the 
leitnc teree The tffte ot the magnetic lorce on the electron 
whtn onct it is in mo un will be to throw it slightlv forward 
Ho\ e\tr It IS scarceh to be anticipated that ail the electrons will 
cone out it exietK the same an it to the electric force since 
there ire man sub idn } ettetts which will tend to introduce 
\ irii ion and product a distribution oxer a range of angles 
m lead of one unique direction 
This phenomenon s most easil> studied m the case of the photo 
tieitrons liberated bx \ raxs and y raxs when the velocities are 
considt nbie and the electrons hax e sutticient energy to penetrate 
ex era! leniimctres of a gas The most fruitful method of inxesti 
git ion IS bx the Wilson cloud track method which has already 
been referred to If a thin pencil of unpoiarired \ rays is senfe 
through a Wilson chamber and the tracks photographed we can 
dettrmme at once what is called the longitudinal distribution The 
exict direction of the electric vector is always changing but of 
necessity it must be ilwixs at right angles to the direction of 
prop! ation If the cloud tracks are photographed with a stereo 
(opt cimtra we can count the fraction of electrons which are 
emitted with their directions mitiall} within say of the direc 
tion of propagation between 5 and 10 and so on obtaining m 
this wa> a distnbution curve The general results are as would 
be anticipated \ery few electrons traxe! near the direction of 
propagation either forward or backwards the greater number 
tening to go oit more at right angles m the direction of the elec 
trie xtttor The distribution curve therefore shows a marked 
maximum for directions at right angles to the direction of propa 
gation 

However this is not all there is a small subsidiary effect which 
stems to be ot great importance This maximum of the distnbu 
tion curve is not exactly at right angles to the direction of propa 
gation It IS shifted a few degrees forward so that rather more 
electrons go forward than go back This becomes more pro- 
nounced as the wave length gets shorter While for light and soft 
X rays it is not to be detected it may amount to xo 0 or 30 
for hard X rays or y rt>s The primary came of this asymmetry 
IS to be found m the magnetic forces m the wave front but a 
simple descoption can also be given on the light quantum pteture 
Imagine a quantum of energy hw impmgn^ on m electron beuif 
# # 


1 ^ « c TIU1 ifint li 1 tiiirgx to thf tltciron This 

41 n 1 I Hi X d r tr/tdl: i trer^ it xxill ilso haxt 
omti 0^ am ^ 1 / ^ It wc iim tfit oihtr can cs 

r ^ h lb 81 w )w d j ilx I r c jlc x n m in al 

r r < i i L ti \ll o w<(iiax that 
e ht Q i I j 1 1-^ e *iuiJ d ina Ix be an 

ax Lt 0 X f 1 I) I iiii // c Til! dots hut 

^ ^ P h u r fdn u ictordint, 

or r u i ^ Dx W i n s h rt s no c\ tl |,rtc 

— lit c li li ^ r t trojffb Ei her owe other 

Cl PI j w !k cr It t t rr i ii In 1 rin x hith ire noting 

fc X a bt 1 V h X i t H f r tr tbtm haxe i prefer 
ip I ih ) r IK Tni 1 m ii i rt t iK Kint md etm 

bk X tl sh ^ ircsh kM on hf ^ei i\ o ^ht infer id ion 01 ridw 
on ird matter 

\no her vpe of a vp'mcLrx hi al o rt n m\e tigikd Bx 
sui able rancemen a he m of | ol rizid \ nx an be ob 
tamed Suppo e th is rixclimc iom the direction oi a «nd h 
tkrtrit victor m he pohr /id btim^s anhti to the y axis B 
t king Wil OP cloud photogruh do t to the direction of the 
X ax s we can now hnd how the ph > oelectrons are distributed 
in he V plane \s he tore a di nbution k found but thi time 
1 would be expected it is xmmt ric I The maximuii number 
occur pirallel to he ekdric xeetor and there aopear to be verx 
kw indeed xxhich tome ott right angles to this 
Ntimber of Fhotoelectrons Ejected — The discus ion so far 
given has centred round the elementary process of the conversion 
of a quantum and libt ration ol a pilot odectron and this process 
has been shown to be de cnbed compkfelx bv Einstein s equation 
Thu having treated whit hipt>tn when a quantum is ibsorbcd 
the question now ribCb how oittn quan a arc absorbed It is the 
essential pecuhantv of the photoelectric efttet that these two 
points can be separated so completeix the energy of the ejected 
electron depending only on the irequtney and being entirelv mde 
pendent of the intensity of the radiation whereas the number of 
electrons ejected i directiv proportional to the intensity 
In considering the number of phototlectrons set free n is smi 
plest to go at once to the conception of in absorption coefficient 
Suppose I ergs per sec are incident ujxsn each square centimetre 
of a xerv thm shb of matter of thickness Sx then the number 
5 n oi photoelectrons set free per second will be 

Sh = u ^ dr 
hv 

where ^ is called the absorption coefficient and is a characteristic 
constant of the material and of the frequency of the radiation If 
this IS applied to a g is it will give exictiy iht number of tracks 
that would be observed by a Wilson cloud apparatus In the case 
of a solid It IS usually rather complitaltd to deduce the actual 
number of electrons that emerge since the scattering and absorp 
tion of the electrons liberated inside the solid are difficult to follow 
in detail 

It is simplest to consider first the case of the X rays and 
7 rays and afterwards the absorption effect of one particular 
set of electrons m the atom say the JT or £ electrons The total 
absorption of the materia! is then obtained by adding together 
the absorption of all the different sets of electrons in the atom 
The first point to notice is that absorption for example by thi 
X electrons of tin does not start until the frequency is increased 
to a certain limit This limit which is characteristic for tm is 
determined by the condition that the of the radiation shall be 
just equal to the work necessary to remove a JT electron to the 
surface of the atom te absorption commences with the pro 
duction of photoelectrons of zero energy From this point on 
wards when the absorption m a maximum it decreases steadily 
at first about as p ^ md later in the 7 ray region rather less 
rapidly The attempt to extend these results towards the region 
of visible light meets with considerable experimental difficulties 
but recently approximate values for th© absorption by potassium 
vapour m the near ultra violet have been obtained whicb may 
be considered as the extension of the preceding results 
Th© numter of efectrmis ejected by hght engaged the attention 
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ot tlie e rl\ e\r)enirttntLr fror a di leient asptt The 

expenmtnt wti ii i iH cir leJ 01 1 a th r ^cctin'^ urfaces 
of the ILdii Fie il aar an r dependence ot the ninaber 

of photoilec lors or tn t of pola iz on 0 be b ht ^\as 
ob ened If relii^btuis rciaent obliqueh r»d \ab 0 polarized 
th t the e^ec n \lc or bad ^ on poi ent pe pendicuLr to the 
nr fact ^he r mber of e c trons ejec ed ma loand to be £,reater 



Fig 3 — PHOTOELECTRIC CE L 

than if the electric \ector la> \^hol> m the surface This 
phenomenon *was investigated in great detail b> Pohl and Prmg 
sheim who found the variation of the emission '^\ith change of 
'ftave length of the light when compared on the basis of equal 
amounts of incident energy When the electric vector had a com 
ponent perpendicular to the surface the> found a maximum oc 
curred at a certain wave length which was not present with the 
other tvpe of polarization This led them to eSevt a division of 
the whole effect into a normal and a select e effect the latter 
showing the maximum 

The important bearing of this subject on the nature of light 
depends entirely on the surprising fact expressed by Emsteins 
equation that the velocity of the ejected electron is determined 
only by the frequency of the radiation and is independent of the 
intensity of the radiation This is entirely contrary to what we 
should expect from a wave motion ytt the phenomena of inter 
ference and m fact the whole of ordinary optics appear to show 
indubitably that radiation is a w ave motion This will be apparent 
if we imagine first a metal plate placed so close to an X ray tube 
that the radiation is pouring on to it and then remo\ ed so far away 
that the radiation is even difficult to detect On the wave picture 
one would sa> that m the second case the electric vector m the 
radiation hitting the plate was very much weaker than m the 
first and we would expect that not only would the number of 
electrons be less but also that the eiectoc vector would be able 
to transfer much less energy to the electrons and they would come 
out with much lower energies 

Whilst the number of electrons is certamly less m strict pro 
portionality to the intensity the energy of the individual electrons 
will be the same m both cases Weak or intense radiation as long 
as the frequency remains constant always gives the same energy 
to the electrons This result is quite incompatible with our or 
dmary ideas of a wave motion and the simplest way of expressing 
this is to notice how the alternative picture of light quanta ex 
plains the dilemma If instead of imagining the radiation to 
spread out from the source in waves we imagine the energy to 
be emittSl m bundles or quanta of magnitude hv then with m 
tense radiation there will admittedly be more quanta traversing a 
body but even with weak radiation the few quanta which do 
arrive are still the same They wiE naturally lead to the ejection 
fewer electrons but when a quantum is absorbed it always in 
ytives the transference of the same amount of energy and the 
photoelectrqm will have the same energy as if the density of 
quitmta were far greater Great difficulties are raised by any at 
to^exfilaln Interference by a light quantum t^cture and the 
ptoWem of reconcflifig these two different views has at present 
beapt solved A ftiier discussion will be found In the artides 
TSTOiV And Atoit where it is pmnted out that 



d scribing atomic processes in langua^’e and concepts used for 
large scale phenomtni then inevitably a duality will appear 
Radiation mus onetimes be pictured as waves sometimes as 
oar cle How far reaching 1 this duality may be seen in the fact 
tha^ dectroFb rd other material particles also behave some 
times n m 1 er onK e phcable on a va\e basi 

Photoelectric Ceils —The pracii al application of photoelec 
trici y 0 Flea ann li ht intensities is made by means of the 
photoelectric ceil In its simplest fo m this consists of a glass 
i bulb Slivered intemallv and on this inner coa m is deposited a 
i verv thm lave of some metal such as potassium In the centre 
* of the bulb is arranged a collecting electrode supported on a wire 
ealed directh ihroue^h the glass and metallic connection is 
made to the potassium m the same wa> A diagram of such a 
cell 1 shovvn m fi ^ Tne cell is sometimes suitably mounted in a 
h ht tight vooden box The silver is removed from a certain area 
of the gla s so as to allow Ii ht to enter into the cell The collect 
m electrode is seen at the bottom of fi®^ 3 
The ivholc apparatus can truly be described as a photoelectric 
cell since vben light enters the bulb electrons will be ejected 
from the potassium which will charge up positively and will be 
collected by the central electrode rendering the latter negative 
To measuie light intensities precautions must be taken to collect 
the whole of the electron stream liberated since it is the number 
of electrons v hich is directly proportional to the inten ity of the 
light The method of doing this is to apply a ne ative potential 
to the potassium surface as shown m fig 4 the collecting elec 
trode being practically at the potential of the other end of the 
battery by connection throu h the measurmo* instrument For 
considerable intensities of hght this may be a sensitive galvanome 
ter but m most cases some type of electrometer such as an or 
dmary quadrant electrometer or the special quick period quadrant 
designed by Prof Lindemann is preferable The most sensitive 
arrangement is to measure the rate at which the electrometer 
charges up z e the rate at which the needle moves but when it is 
possible the constant defiection method is far more convement 
It will be noted that while one terminal of the electrometer is 
connected directlv to the collecting electrode the other is con 
nected to earth and the constant defiection method consists in 
connecting a very high resistance of the order of 10 to 10000 
megohms across the elect ometer The latter then measures the 
potential drop aero s this resistance due to the current through 
the photoelec tnc cell An important precaution is to have a guard 
rin*^ (see 3) consisting of a nng of metal or silvering in the 
position shown and to connect this to earth This prevents 
charge creeping over the surface of the glass from the high po 
tential electrode to the measuring instrument The general work 
mg of the cell is rendered far more regular by talar g precautions 



to keep it in a dry atmosphere as a film of moisture on the sur 
face of the glass renders it virtually a conductor 
While a photoelectric cell constructed m this way gives a qmh 
tative measure of the hght entermg it it is certamly somevffiat 
insensitive and great improvements have been effected by at 
tmtion to two pomts The first is the correct preparation of the 
hght surface— potassium m the case already destrifaed 

It appears that the sensitmty can be greatly improved by tie 
fcfiowmg process The potassium is carefully puiafied ^ 
ntktion ^ 1$ deposited by the same protesa ^ 






PHOTO-ENGRAVING 
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EXAMPLES OF A SUBJECT REPRODUCED BY HALFTONE SCREENS OF DIFFERENT TEXTURES 

1 60 0 Hne r en sed fo p t g n th h ap s ad f paper 3 133 si s n ed p cled daddll^td papac 
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Z 100^ ross line s reen ed n m h f hed bkpper dtiptdo tedppr ^ 
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flG 5 — CURVE SHOWING HOW THE 
CURRENT GIVEN BY A GAS FILLED 
PHOTOELECTRIC CELL DEPENDS ON 
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nt I 0 hii rtPt applied voltage 

I T? trtii y t k 1 arbitnn in each case and the 

i t k t ho \ iH rtl Rt tnsimi it of the three t\^>es of 
cell Ifc 10 t tk total ci itivities of poti smm ru^idmm 
i bii i ^ 1 it t con t uckd i about as 4 i lut the 

rth 1 i nit for ant pirtiruhr colour depends on the Tvave 

^ I 1 or h h^ o 6 0^0 \ I the order \\ould be reerrsed 

tm i u I 4 1 lieiPg n c t tn line 4 sodium cell cm of en be 

u ul A h in Lt lor li^ht ot a hotter length mce its 
m \jmui 1 oc ur i a! out ^ 4co \L For ultra \ lolet vvork the en 
\elop 1 u \li\ tf quirz as g’as begins to ib orb strongly It 
bf r« lb a ^rom ^hi e examples that a photoelectnc ceil can 
not bt 4 1 r c n nrm^ di 
rtetb tie lui i lesof tv^obearib 
of ii h nk ire ot the 

samecik r or n ore accuratel> 

0! Iht sii e sj ^nl di ribution 
Ihe u es of photo ketne cells 
ire 0 mm told that a dialogue 
of them would be monotonous 
Bnefl’v tht> rtph c the human 
e>t whence er quan itatne meis 
urements are needed t i they 
art frequentb u'^d tomea urc or 
con part the light arriving at the 
earth from stars also many 
photometers (ui Photometey) 
depend on thur use The density 
of a photographic plate ma> be 
found either by measurmg the 

dimmution in intensity of a beam j ^ e t op tne cami oe m t» 
of light passmg through It or al 8 _c„rves show.hs how 

ternativeiy may be put equal to photoelectric cureekt m 

the density of some standard potassium hubidium and caes 
plate when each produce the same tm cells varies with the wave 
weakening of the beam In either length of the light <the 3 
case the essential is to have a mu^eEHOENT) 

quantitative measure of the intensity of a light beam and for 
this purpose photoelectric cells are usually used 
Biinooa^pHY— A H Compton X my$ mi Mkcimm Keport on 
Photo elf€trtcit> BuUitin 0/ Makmvd Rimarch Comml Wmkm^im 
H S MkntFhmQ MkUmdy (i§ 5) H Rohnwm Photo 
electac Ffect with X ayss Fw xoj Sac A (iQ^a) C F) Ellis 
Photo electric Elect with y rays rtm Roy Sac A (1:931) f 
Au^ Compound Photoelectnc Effect^ J(w ie Pkynqm ft k 
Memum (smS) P Auger^ Direction of Emi^on Jam Sc Pkydqm 
(iw) ^ (C D E) 

' PH 0 T 0 - 1 N 61 AVIMG A lAoto meeta»cal process of 
nakfuf rdief pfiaiin^ hhtk§ m liii® and hdi Ti» tetm 
%tt3€egs eagffvjj^ m ftoqwatif used m Otett Irflam amJ covtrs 

«« 0. p|««»i*c » 
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oi bh ti 0 printimr bv t pocraplw methods 
I m i< 1 f h ^lie hi kr\ hi p intinq art— 

^ T n n f or ot bt it ic j u e | ro res and 
i i j I m if lit — ot rcL ^rd \i h 

tel i it T>n 1 H i i il y apilitb to 

L 1 1 r I 1 o iril s indudcd 

j 1 L T t < 1 bifilswcrt mifk 

i > P I r ir I's j \ II! ht t wk impn 

n ti 1 n or ii oqr phii stoni 

i r o t a id ith m itid itsibtitig 

i i ie 1 I n e |i in 1 mjmint whiih 

i \ > I L Ml t 1 1 tilt j. ns proti t d bv tht 

r 13 t 1 1 i 1 111 id tht dcvtioiment of 

ii ^ ^ B li r L hod I itr irjmdi tin cngrivcd 

or t t in o T a e Gn i boi w icH ca > >t or drwirgs made 
on ^ let iiftr T c awr chre t on >1 zinc plate mn dl o be 
n de in^o p irt nq 1 oik \t tn Ian F\hib tion in rh6 Gillol 
r ceiAcd tr if! tor hi wor^ bu i ioi until photography 
wa o hrd ti the rti odu toi of# IIu atioiis that the tu]L«;t 
bt ti oi thi peed} me hid 0 prmtinj;, blocks was 

rea hid B\ ubotogr ph\ an artists drawing cm be reduced or 
tm rged m propo ti m a ri galiv from the origin I drawing being 
midc to the size rt quire 1 ind pi oiographicailv p inted on to the 
7in( pktt prtMoush teated with a licht cii'^itive solution The 
phitogr pbic Bt hod w s hr t tmoIoAtd in iS/ by the son of 
Gillot and the dtvtmpmtnt of th s dirt t method of reproducing 
the oripnal draw ng oon cause a the aemi e of the wood tut 

The mvenuun ot the halt i< nc pructs has given n e to long 
and heated controversy between pre nt d tv authontits as to who 
hr t reproduced photographs and piniing bv this method The 
diiterenee ot opinion however 1 largeh dot to a technical defim 
ion of the word bah tone and the particular method whereby 
the tones of an ongmil picture were oroken up m order that 
It may be printed In earh evixrimcnts various methods were 
employed to achieve the end desired Sometimes a negative was 
made b> photographuin thmui h a piece of gauze or photographic 
prints of lines were made on a negative It is not known who 
first empIo>ed the cros line screen The method now used is 
probably the outcome of expenments conducted by a number 
of people 

Fox Talbot of England in iSs suggested the breaking up 
of the tones of a photograph bv means of a screen of ruled opaque 
lines muslm crepe or gauze and from that date experimenters 
m various parts of the world have been working on these lines 
applying their own particular methods The successful working 
of the process depends upon the use of a screen by which the tones 
of the original are represented on the photographic plate by means 
of gram or dots of varying sixes In New York in 1875 W 
A Leggo and his brother Canadian lithographers ruled lines on 
a piece of glass through blackened collodion films sealing two of 
these (face together) with Canada Balsam George Meisenbach 
of Munich patented a process m 18S2 and to him is generally 
credited the invention of the half tone process he being the first 
to put the process to practical use while Fredentk Ives an 
American was producing satisfactory work in igsfi by the use of 
a sealed cross ime screen and he probably was father of the 
method which is now in common use The I^ggos methiM of 
making ruled screen was unproved upon by Louis Edward Levy 
m iSqx In this instance the lines were d:ched into glass and fil!^ 
with a thick black pigment Louis Levy and his brother Max were 
endeavouring to make croi^ hue screens in 1S83 
The invention and developmait of tMs process Imwvar can 
probably be summed up by stating that Fox Talbot in Englaad 
anticipated the half tone pmcmt m 1852 although workers in 
other countries were working on simifix lines but it was not until 
the Meisenbach method Was used thkt iht process left its Oisi^n 
mental i^age The characteristic o£ the latter method ww to re 
produce a peture reprc»ntei by dots^ ^ to «:keve tins Mewn 
l^eh u^d a sinfte im sar««t which was turned rmM duttng the 
exposure ifc pcwws was intrcdwed feio Ertland m %Mt and 
the siting pMm »ide mm cmmmlf imm m 
jpiows Blodte I 
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THE MAHING OF BLOCHS 

In makini, am hpe of biock if he rtprodnction oi in original 
dram mg is to be uccts iul attention must be gi\en to e\er\ 
stage ot the work the cnaracter of the drawing should be 
considered m relation to the spetiai method b\ which it ts to dc 
reproddceci Orimnals m ime where light and shade are obtainea 
b\ \arvmg tiiicLnebbes of the Ime are reproduced b> a Ime block 
For this purpose the dra Mno- is made m pen and ml each line ot 
which must be solid and opaque te the effect must not be 
obtained b\ gre\ lines or washes but each ime must be solidl> 
dr iwn m black ink 

Photographs wash drawings and paintings are reproduced h\ 
half tone t e the tones of the original are reproduced by reticu 
latmg the subject b> means of a screen which may be either gram 
or cross lined 'When photomaphs especially of a technical char 
acter are to be reproduced it is essential that retouching* ot the 
oiiginal be resorted to tins is of a highlv specialized character ne 
cesbitatmg the emphasizing of the parts which are to be speciall> 
brought out throwing back Ihe details which are not of such im 
portance and not infrequently eliminating the surroundings This 
IS done by artists who use pencil ink and frequently aerograph 
spraying m the preparation of an onginal for reproduction b> 
photo engraving 

TJbe Camera — specially constructed camera is used its 
mam features being its rigidity and long bellows to allow for en 
largement or reduction The front frame of the camera is firmly 
secured whilst the back frame containing the focussing ground 
glass moves in slots which keep it parallel with the front The 
camera is supported on a frame on one end of which an upright 
board is fixed On this is placed the original to be reproduced 
it works m grooves so that it can be moved sideways to ob 
tain the correct position On the front frame of the camera is a 
section to which the lens is attached this slides up and down to 
allow for centring of the cop> It is necessary that the copy 
board and the camera move m perfect unison during exposure 
and precautions have to be taken to obviate movements in op 
posite directions through vibration 

Special lenses too are required and those known as anastig 
matic are found best for photo engraving On the lens is a slot 
into which stops or diaphragms of peculiar shapes are inserted 
and which act m the same way as the ins or circular apertures 
used in ordinary photography The stops used by photo engravers 
have an important function to perform smee they determine the 
shape of the dots and influence the final results 

For all methods of direct printing the negative has to be re 
versed « e left to right This is done by passmg the rays of light 
through a glass prism or mirror so that the image is first re 
fleeted on to the prism and from thence through the lens Another 
method frequently used in Amenca is to make the negative with 
out the use of a prism and after developing strip the film and 
obtain a reverse This method is not possible however when 
making negatives for colour printing The reversing is necessary 
to allow for a positive impression of the design to be printed upon 
the paper 

Illummatioa — ^In photo engraving great attention has to be 
given to lighting to ensure that the copy is evenly and sufficiently 
illuminated Whilst davhght is most effective it is not always 
possible to use it therefore artificial lighting has to be resorted 
to the usual procedure is to suspend two arc lamps from supports 
one on e%ch side of the copy board these being adjustable to 
meet the special requirements of the work to be reproduced 

Fhotographic Plates — ^Either wet (collodion) or dry (emul 
Sion) plates are used m certain classes of work the wet plate 
being preferred by some photo engravers 

um BtOCES 

When a negative of a line drawing which has to be made 
into a pnnting block has been obtamed a photographic pnnt 
from it IS placed on to a piece of metal usually zinc which is 
thoroughly cleaned by polishing with water and powdered 
pumice, a felt pad being used for the purpom The plate is 
Hi# coated with a solution sensitive to light made up of water 


albumtn ammonium bichromate and liquid ammonia The solu 
I tion IS taretullv poured ov tr the zinc plate and placed in a whirler 
which spread*^ the solution eveiil> over the surface This is dried 
by heat The negatne is then, placed film side to the coated zinc 
plate and put into a printing frame with a plate glass front a 
close contu^ct beir essential This is obtamed by means of screws 
or bv using a vicuum frame The ne ative and coated plate 
(which are firmlv secured m the frame) are then exposed to light 
(usually electric ) the time of exposure \aryin<^ from two or three 
minutes to ten miflutes according to the quality of the negative 
and the intensitv of the light The negative and plate are then 
removed from the frame and the metal plate after being slightly 
warmed is placed on a flat su face and rolled over with a special 
ink until it is evenlv covered It is then placed in a tray of clean 
water and the surface gently rubbed over with cotton wool The 
albumen coating where it has not been hardened by the action 
or light IS washed away leaving those parts which have become 
hard and insoluble by exposure to light adhering to the plate 
When the clean parts of the zinc are thoroughly cleared the plate 
IS dried b> heat and any defective line retouched after which 
the plate i dusted over with a fine powdered resm which sticks 
to the ink providing a great resistance to the acid with which 
the plate is to be etched It is then dusted with a soft hair brush 
to remove the surplus resin and subjected to heat which melts 
the resm or as it is commonly called dragon s blood When the 
plate IS cool it is ready for etching te it is placed in a bath made 
up of two oz of nitric acid and 6o oz of water for the first 
etch but before doing so the margins and back of the plate have 
to be coated with a varnish which pi events the acid etching away 
those parts to be left unetched Whilst the etching is taking place 
the mordant is kept in motion When this is done by hand the 
baths are rocked so that the solution flows to and fro over the 
face of the plate which is brushed during the process to keep the 
metal clear of oxide machines however are now generally used 
for this purpose and the acid is sprayed by means of air on to 
the surface of the plate When the plate has been a short time 
in the bath it is removed washed and cleaned dried by heat and 
another dusting of resm applied m four directions so that each of 
the four sides of the lines will be protected from the acid which is 
apt to underbite the lines The plate is again heated causing 
the resm m the mk to melt and run down the sides of the etched 
lines and the operation has to be repeated several tunes before 
the necessary depth is obtamed 

A more recent practice m the United States saves much time 
by flowing the zinc plate with a so called enamel solution which 
eliminates rolhng up with mk The plate is developed in alcohol 
instead and is then ready for etchmg 

The line process is occasionally used for colour work The 
colours are generally made up of a number of solid tints or 
stipple the i|sual method being to take setoffs from the 
etched key plate and place them on to another piece of zme 
stopping out or painting those parts required for the particular 
colour m which it has to be printed Where stipple is to be m 
troduced shadmg mediums are usually employed These consist 
of a sheet of gelatine with the design of the particular gram dot 
line or stipple standing m relief This is rolled over with transfer 
ink and placed face downwards on the plate which has been 
gummed over on those parts where the work is not required 
pressure being applied by a roller or squeegee to those parts of 
the setoff from the key plate which have to be prmted in the 
particular ink Each colour requires a separate plate which is 
then rolled up powdered and etched in the usual way 

Half tone Blocks — ^The half tone engraving is the process by 
which full tone subjects m monochrome and colour are repro 
duced The negative is made m the usual way but to provide 
the necessary reticulated surface the exposure is made through a 
scre^ This may be composed of regular grains (mezzograph) 
or what is most general a senes of Imes running across each 
other at nght angles The cross line screen consists of two sheets 
of thin plate glass ruled with diagonal lines of mechanical ex 
actitude Ihese are engraved mto the glass each piece of glass 
hemg ruled at right angles to the other The lines are filled with 
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It w il bt found upon exanmation that the tones m the ongmai 

arc rtpr entid h\ i lar e number of dots varying in si7e ac 

rordiiify to the tones cont untd m the original 
The next operation is to place photographically a print from 
the negative on to a metal pkie which for half tone work is 
USUI 1\ eoppir The solution for coating plates tor hah tones 
i dmerent from that u td for Ime work It is composed of fish 
^lue immomum bichromate and liquid ammonia albumen oeca 
sionilh being iddtd The copper plate has to be prepared b\ 
rimo\ing all grease and foreign matter It is usual to htat the 
plite and rub it back and front with caustic potash finishing olf 
h\ polishing it with charcoal The sensitive solution is then 
poured on the plate and placed m a whirler to distribute the 
coa mg e'^tnl> The fishglue solution or as it is usually termed 
enamel lorms an acid resist \fter printing down the cop 
per plate is placed m water coloured with an anilme d've the 
enamel absorbing the d>e The plate is washed in water after 
whieh the design becomes visible It is then dned and subjected 
to heat or as it is called burnt in the effect bemg to increase 
the resistance of the enamel to the etching fluid The margins 
and back of the plate have to be painted with asphalt or shellac 
varnish to protect those parts from the acid whilst etchrn^ The 
plate IS then reidv to be pheed m the etehmg bath which is 
made up of a solution of iron perchlonde at a strength of about 
40 Beaume The plate is left in the solution for a few minutes 
and then eximined to see if the etching is proceeding evenly over 
the whole surface 

The etching of the plate is continued until the fine dots in the 
higher lights are as small as it is possible to etch them great 
care bemg taken that the acid does not underliite the dots 
When the etching of certain parts has reached the stage when it 
would be dangerous to proceed further they are staged or 
stopped out with asphalt and varnish and the plate again im 
mersed m the bath A senes of fine etching has then to be un 
dertaken t e stopping out with an acid resisting varnish those 
parts which have been etched to their fullest extent and apply 
mg a series of local etchings for the purpose of putting life 
mto the plate Tins is done by saturating a fine brush with the 
etch and placing it on the area requiring such treatment A 
proof IS then pulled from the plate compared with the onginal 
copy and any necessary alterations made When passed the 
plate IS finished and mounted on wood ready for the pnnter 
When a vignetted block is required the design and dose sur 
rounds are protected with varnish and the extreme edges are 
treated with acid so that the dots on the latter are reduced to 
the smallest point gradually increasing in siae towards the de 
sign In this way graduated results are obtained until the dots 
merge into the white paper without showing a sharp edge 
When penal drawings are to be reproduced it is iBuai to make 
a high light negative * 0 the high lights m the drawing and 
the paper on which it is made do not show screen This is 
done in the making of the negative one of several methods bemg 


I J lit i \ ^ ) i rat wbtn m ov er exiiosecl negalivt i 
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10 tr»frt of tht t ^ ^ort s^ ttn uT citiit to veil the 
D a "c lb to ppt n the sub tquent mitnsifit ition 
J nc 1^ e If a pile d enphragm of tht Witerhoust 
vpt u td 1 one por^io 1 cf 1 1 \po ure to tr impost the po itiors 
ol thi hicVight do s m J t! t ccs f t witn tl cm thu veiling the 
(0 V h th disipptir w^tn iiiten ifitd ana id} thi mdtnrt 
nttkcu rtaiiirg the u t of thrtt pholographit phtc first a 
ctnlmuou lone nega 1 t is midc 01 the original which can be 
rctuucbtd irom this a po itivc is made through a screen and 
ir m ht po it \ a negative is obtained with the do s t imiiiattO 
trom the high ^ light which include the paper on which the 
dra ving has been made 

Combined ime ind hail *one block are frequeiitlv made for 
commer lal purposes This c^n be done either bv ma! mg two 
bloel s one in hue and Iht other in half tone cutting out the 
spicts in the line block and inserting lidf tone plates which 
must be mide to fit the space or bv making two negatives 
one in Ime and he other m half tone stnppmg the films from 
the photographic phte and placing them in their respective 
positions on a piece oi glass which con^^tiiutes the negative used 
for printing down on to metal In this wav the combined design 
is etched on one plate and at one operation 

Colour Work — ^\\hen reproducing colour subjects by the 
half tone process the blocks are made m the same wav as half 
tones but the photographic plates must be colour sensitive (pan 
chromatic) and when making the exposure the light not only 
passes through the prism lens and screen but also goes through 
what are known as colour filters These are optically flat col 
cured pieces of glass held in a frame attached to the lens and as 
the li<^ht passes fhrouo'h the particular filter onlv certain ra>s 
of light reach the photographic plate \ special colour filter is 
used for each coiour negative Thus a negativ e only records the 
colour and its component tints of one of the fundamental colours 
of the spectrum 

To make i negative for the yellow printing plate a blue filter 
IS used for the red printing plate a green filter and for the 
blue pnnting plate a red filter The light passing through the 
respective filters prevents the colours and tints not compiemtn 
tiry to the inks in which the printing blocks are printed being 
recorded on the special photographic plate 

As in the production of the half tone plate the ruled screen is 
placed in front of the photographic plate but for colour work i 
circular screen which tan be set to different angles is used for 
each of the colour negatives The angles of the screen must be 
different for each coiour to prevent a pattern or moire effect 
taking place -when the three colours are superimposed in printing 
One of the colours has the screen angle at 45 from the vertical 
and the others 75 and 1$ respectively The negatives are de 
V eloped printed down on to metal and etched m the same way as 
when making a monochrome half tone plate but much fine etch 
mg demanding great skill has to be done in the production of 
coiour subjects The fine etcher must possess a good knowledge 
of colour and its analysis so that the final results approximate to 
the ongmal painting He has to endeavour to rectify fee short 
comings of the means taken to dissect the colours of the originil 
and the inability to obtain photographically a true rendenng of 
the colour values on the negative This he does by a senes of fine 
etchings stopping out certain parts and coaimun^ the etching 
by local application This operatmn may have to be repeated a 
number of times and many proofs from the plates puEed before 
the desired results are obtained 

It js now usual to include a fourth colour when reproducing 
coloured subjects Hus is usually printed in a grey or black 
the colour however is not disawrted m the ordinary sense of 
the term althoug h an amber filter is used The fourth plate repie 
salts the whofc of thf tpws m the original m Ibetr proper rdation 
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1 Lin th cTpi) m th ou^h^thc colour f Iter Tks lull tone nega 
ne {jp be tioucb d to si»t m rec^mnng coiou \alucb From 
th a pmxn is inadt hrougL the scrti i and the p intmg down 
ii\t made h\ contact nitb the positne 
Tbt h b ^ent proct s is applied to the preparation of porting 
bori t for an ouc method^ of reproduction including plates and 
c hr (¥r for riachme pnn ed photograc ure and photo lithography 
Ihf prtoar t on of the negatne for the ia te is imiiar to that 
toi 0 \cd when nakng half tone blocks with the exception that a 
rega \t wliiili lb 0 be used for printing by off et is not 
rc t cd This ic achii\ed b> remoting the pnsm from the ien 
JPxtrtnc carp in to be t ken when miking i negatice for 
int giio d pi no raphic printing to see that the full range of 
tone are contained in the neg tue It i not possible m these 
proce sts to rc etch the plates m the same wav as the photo 
eign'^cr does when making relief printing bio ks The chief 
advantage of the c method of printing is that a rough surface 
paper trr\ be used and a tempts are being made to produce relief 
printing blocks which will an wer the same purpose 
The printing of th se speci I plates mav be briefly desenbed as 
follows \ filler of chromium is eleutrolytically deposited on a 
sheet of copper The chromium coated plate is floated with a 
solution of ilbumen sensitized with ammonium bichromate \ 
highlight negative (the form of negative usually employed) is 
placed m contact with the sensitized plate in a pneumatic printing 
frame and exposed to light After rolling up with litho ink the 
plate IS developed by washing m water and then dusted with finely 
ground bitumen the ink and the bitumen combining during the 
subsequent process of burning m to form an acid resist The plate 
lb then placed m a dissolving bath the mordant being hydro 
chloric acid and glycerine kept at a temperature of ^5 F The 
action of the bath removes the chromium coating from between 
the dots or lines representing the design, and is continued until 
the bare copper plate appears when it is transferred to a satu 
rated solution of potassium cyanide After a further washing m 
water it is placed m a bath wherein silver is electrolytically de 
posited on the copper portions between the dots A sponge 
saturated with benzol is then used to apply a powder composed of 
mercury and chalk to the plate this latter amalgamating with 
the Sliver produces ink rejecting areas whilst the benzol removes 
the bitumen resist 

The printing plate therefore consists of a chromium covered 
surface which accepts the ink whilst the spaces between the 
dot$^ or lanes comprising the amalgam of silver and mercury 
rt^l the mk as the mfcing rollem pass over the pkte Hie mk 
and rollers used for this process contain a small percentage of 
m^rctiry It is claimed that Pantone makes possible the pnntmg 
of half to*e ilustratibns on any grade or finish of paj^r tha 
plates themselves being practica&y indestructible 
Anothisr teeUwd of produc&g colour work frmu tdief prmtb^ 
Weeks to ptuti k rt^h surface paper is known as the ‘Black 
Tlntirtt ^ pkto for te process 
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I H r ! wJl be developed Since most people have a 
d 0 ntcyon 0 a glo sy paper which reflects the light and 
he t i thi w i! provide letterpress printers with a mean^ 

c D n h rotogravure and offset printers m producing 

1 cn a d b id uncoated papei m place of the highly finished 
c t pair ncL nu.t be used if the best results are to be 
i rt irom half tone block 

i^eC OUR CuLOUF Printpsg Collotype Photography 

iHoro it\ IRE Pp\TI\G) 

h ur iPiv— C G Zander Floto TnchromaUc Printing (1896) 
dca^ n with the theorv of colour and the making of colour pnnting 
p ti \ B von Hubl Three colour Photography (Messre AW 

Pen c i ti n bv H 0 klem 1904) 3 N S Amstutz Handbook 
L Pil ^ Li .r mt (iQO ) W Gamble Line Photo Engraving 
{iijo a pn tical handbook J \erlasser Half tone Process 
(i 10 1 ith chapter on three colour work C W Hackleman Com 
meraal Lt ra tig and Printing (Indianapohs 1921) deals with all 
a I e ts of photo engraving and its allied branches S H Horgan 
Ih Pf gta If g Pnmer (19 i) contains concise working instructions 
m line and halt tone en raving E S Pilsworth Process Engraving 
(i 2 J Lives formulae etc H A Groesbeck Process & Practice of 
Photo Engra mg (xg 0 b P Clerc Ilford Manual of Process Work 
(iq 6 j (J ^ 

PHOTOGRAPHIC ART The modern tendency m photog 
raphy in the hinds of both amateur and professional exponents 
IS to employ the camera as a me ns of artistic expression No 
consideration is being taken here of the widespread applications 
of photography in scientific and techmeal directions (See 
Ihotographv ) It IS more in reference to its position in the 
realms of art that this article is written The appeal to the eye 
15 greater ban the appeal to the emotions through any other 
sense and in this respect ghotography occupies a unique position 
to day a a maker of pictures Many thousands of individuals in 
ail parts of the world are producing photographs with the ulterior 
object of their appeal to the eye as pictonal representations of 
incidents of interest Unfortunately a very large majonty of 
those who use the camera are not artists m this way the prestige 
of pho ography as an art is apt to suffer 

Photography can be regarded as an art in precisely the same 
way that any other graphic process can be regarded as an art 
when it IS dealt with and conducted by an artist The process is 
really a medium of expression and the camera lens and sensitive 
material merely the tools employed The true artist who seeks 
to express hmiself can within the limitations of his tools and 
materia! do so in any medium that appeals to him for the pur 
; pose and the measure of success that attends the result of a work 
of art is entirely the measure of the abikty and inspiration of the 
artist It IS reco msed that photography has limitations that are 
imposed by the apparatus employed When these are recogmsed 
the camera becomes a most facile instrument as a means of ex 
pression and the mam idea of picture mabng in photography is 
precisely the same as that which is put forward by the artist with 
any other medium It is in brief that the individual with some 
thmg to say is never inarticulate He may find paint or music 
or the pen most lesponsive for his expression Photography with 
its remarkable ease of production has solved the difficulty for 
many 

In 1840-1S53 Daguerreotype and Calotype were very popular 
and a Scottish artist D 0 Hill made a senes of portraits m 
Calotype m 1S44--184S which are still regarded as remarkable 
examples of pictorial portraiture {See Peotografhy History ) 
From that pme onwards a great variety of investigations and 
expenmenis were conducted in photography and the work steadily 
progressed towards the simplification of methods An outstanding 
development was the introduction of the gelatine process dry 
were regular^ used and the foundations of modern photog 
raphy were laid From te time onward the progress ifi both 
commercial and amateur photography became very rapid as bo^ 
the materials and the apparatus wore being steadily improved 
Pnntog processes increased and tm&ds were 
simpfeued f ^ 
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A PHOTOGRAPHIC STUDY IN MOVEMENT 
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Printing Processes — ^In reten^ times print irf, proce es h \e 

11 0 betn per it ltd and otherb hate appeared m \thich per on I 
con lol has p a id ^rcat poiSrcr in the hai ds of the ii^orker for 
pi to lal t fit its In regard to the direct printing proce s one of 
the earliest siKer methods in \\hith the siher sabs %ere mcor 
ponied allmmdi is no longer employed Gelatine has ^aUn 
the ph t of ilbun tn nd priming, out papers ha\e been of the 
\anety kno’wn as gel itine chloride In these chloride of siher 
and gilatme ha\e formed the base of the emulsion coating the 
paotr the in ige has been printed out beneath the negative and 
subsequentl> toned Still more recently bromide and gaslight 
paper have been the most popular printing media the former 
being paper eoUtd with an emulsion oi bromide of siher and 
the latter with thioro bromide of siKef Both of the e are known 
as developmert papers the image being latent after the exposure 
and has to be chemitally developed to produce a visible image 
Man> varieties of chloro bromide papers are m use to day and 
aie proving extremeh popular printing media for pictorial work 
ers both imatcur and professional 

On the control processes gum bichromate was popular for a 
period and is still used by some pictorial workers In tbs process 
paper is coated with bichromatised gum and a suitable pigment 
ifter exposure under a negative the parts that have not been 
icted on by light and rendered insoluble are washed away in 
water The per onal control m the result is entirely in the 
bands of the worker according to the desired result To a certain 
extent this process is similar to the carbon process an which pig 
ment and bichromatised gelatine are coated on paper and after 
exposure beneath a negative the tissue is placed in contact with 
another support and the image developed in hot water by dissolv 
ing away the unacted upon gelatine 

The most recent developments in control processes have been 
in oiJ and bromoil the former being founded <fti the action of 
light on bichromatised gelatine which is coated on to plain paper 
exposed under a negative and then soaked m water The parts 
that have not been acted on by light absorb water in proportion 
to the light action In this condition those ports of the pmt 
which have been acted upon by light and represent the shadows 
of the originai subject can be made receptive to an oily pigment 
when dabbed on with a suitable brash and the peture thus budt 
up in pigment The original drawing of the pbot<^raph is re- 
tained but the tone values are entirely under the control of the 
oprator In the bromoil process a pnnt on bromide paper 11 
bleached m a solution m which bichromate salt appears the 
bleached piage taking on the same qualities whm waked m 
water as the printed bichromate image in the oil proc^S imd pjg 
ment is apphed m the same way 

The carbro process is a devdopmeat of the carbon process in 
which the same pninopie apphtt and both oAm and branml 
processes baye become very popular wmig pictorial workers la 
photography not only on accouat of the control m ftte fend 
sidt that IS placed m their tendb, but fr« the fwft that the panto 
cab fee male from enlargaroents cm mad'o into 

jaaali neptive« 

la a|iatw wcbk m pxtiaiaf smaE m^iwm with 


t ir mu 0 i 1 bionide piper proau l imibbt ! rt ults either ir 
that ruct 0 n bre 1 ml tint tcoan for a largi proportion ol 
n t\^ ^ 01 A r \!i hi t denev to dtv towardb im >ii 
^ ip, ifd n II c t *t f n jif cfiitivt the ppara u or 
10 pi ^crnl vnrUr The |orar 1 h rdiiirin vi li picdtd 
nu er ^ar #» qxr u t hi i nl high pifd p u did tins 
h Vi rtihr k p rut 111 of 1 tgi ivi of h%b qiithiv po 
I c 10 r 1 il 1 d \hiV n ^hc h nos of tbt c\]>er^ ho 

lu ^ pt ICC t# ^ i t u i Ji Ic for la 

Coatrolltd Froeesses — "Tk rtil iictors ih ^ decide the uc 
Cl 0 i ju urt h 1 1 o uc pH ire thc 5 t mhiih 0 ur htforc 

It ri I r i ncl il fr the h been developed 

Tk u £ 01 iLtur It [pird as mtchictuH u td vu ha LnovkdM 

of I b iiun I IS inu \ i fi he uimovncnt of tk right type of 
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For hi pr< ductior oi pit ond worl which ma> ank 1 irt tk 

mental oatlot k that prccea s tnc liking of the pho ograpli ind tk 
r inipuliUic pro t ts thit occur in the n al mp of tbt fin il 
print will determine Ik 1 ic qu€itv of the re ult The utc 
lion of su^ jcet choice oi vn v point and due consideration ot the 
lighlmg eticct aie hree elemeits of pic urc mikm^ where the 
trained m t has the idsanlagc ind it is m thesi re peers thit 
the photognpher who is m artist can make the most ol his sub 
jer using the apparatus thereafter mertlv as i recording in tru 
ment to sec ire m a fraction ot time the picture thit has been 
\i uiliztd The photo cipher thtrefore wno is by m tmet 111 
artist or who has had n art training is more hkclv to mike 
photographs that can tank as art than the napshotter without 
the t qualiticitions •\itcr the plate ha betn expo td and the 
neg live developed it m the production of tk final prmt that 
the artist again finds scopp for mdividuaiity The same negatne 
mechanically printed on the one hand or treated with care and 
thought by an artist to produce a beautiful picture bv a controlled 
process on the other hand can be two widelv different things It 
does not necessarily mean from this that controlled printing 
processes employed indiscriminately and without very definite 
knowledge of the final result required will produce a picture 
there is much evidence to the contrarv But many of the finest 
pictorial results by pholographv that rank high m pictorial art 
have been produced by one of the vanous controlled processes 
when employed by a worker who is an artist 

Bromoil Frocess^-~Of these processes probably the one most 
widely employed at the present time is the bromoil process 
Bromoil has much in its favour for every worker who desires to 
express individual feeling and control in a pictorial photograph 
and has the great advantage that unlike many other photographic 
processes m which considerable control is possible a finished pnnt 
on a large scale can fee made with perfect facility from a small 
negative taken with a pocket camera The artist therefore who 
is equipped with a small but reliable camera and a knowledge of 
the picture he requires cm produce with its aid exhibition pic 
tures of large dimensions impractical before the introduction of 
the bromoil process 

In the bromoil process the ongmal native which should fee 
of good quality with the correct rtoge of tonal values is anlarged 
to the desired siae by one of the ordmaiy methods of enlaiJgmg on 
to ordinary bromide paper This enlarged bromide print then 
forms the basis of the bromoil |mnt The pout alter developing 
fixing and washing is treated mth a special bleachmg solution 
which has the qiiMity of convertmg the black and wte alver 
image m the gelatuie of the kromlde pnnt into a bleached image 
with at the same tune a action on the gtlatoe This 

taimmg action is m direct Mto with the tones of the om^nal 
image. Thus the darkest part, m sh^dovrt cid the picture 
the puts that receive ti» gn«li*f temisf action the half 
l« m praporticffli to ^km and tik hlfh-l%tes very fttik 
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— Thi original hronidc print *wlmh in \ ht u tiUrt^tnitnt 
i I m dt In umtdi should be uu an\ good quaiit'v bromidt. p pe 
"lit IS u Ht or hi pr jce s "Mo t maruncturcrs oi bromide 
|) pir now marki^ i spotu! bromoil pai^er db mmt pipers 
irt ci\er co ttd or for other reasons are un mtible The 
prin fulh developed and htlroughh lived and bed should be 
ol good quilitv and prefer ibiv lived m a plim (not an icid < hvmg 
fidth 0! hvposulphi e ot oda It mav be ble ched wet is soon a 
he \\d hi Ik IS coneluded or it can be dned befoie applving the 
hit aching olu^ioii 

The lolloping i a good formula for the bleaching solution — 


t ppir sulphite 107 

R 1 1 lum bromide i oz 

H 1 i lum bichromate f o gram 

llv iro hlonc acid t minim 

Vk dter o / 


I or use one part of this olution should be diluted with three 
pins of water To bleach the print it should first be placed in 
water for a mmute until hmp and the surface evenlv wetted 
the w ittr poured off and the bleaching solution poured e\enl> 
ov cr the print In from three to four minutes the black and white 
image is converted into i faint brownish image Mhen fuliv 
bicathed the print should be thoroughl> washed for a quarter ot 
m hour and then fixed for ten minutes m a plain h>po bath con 
taming oz of hv*po to ao oz of water This is followed bv a 
fini! washing of a quarter of an hour The bleached fixed and 
washed print should then be dned and although it is possible to 
proceed with the pigmentmg immediately after washing better 
results are obtainable b> first drying 

To prepare the bleached print for pigmentmg it should be 
soaked n water at a temperature of 65 Fahr for about half an 
hour This will permit the gelatme to absorb water m inverse 
proportion to the shadows of the original image The print after 
making is placed on a pigmentmg pad consisting of several thick 
nesses of wet blotting paper laid evenly on a hard surface such 
as a sheet of glass The wet pigmentmg pad is necessary to keep 
the print in the correct moist condition dunng the application of 
the greasy ink 

The wet bleached pnnt is now carefuHy blotted with fiuffless 
blotting paper untd surface dry and the image will be observed 
m the gelatine in very slight relief The high hghts which have 
absorbed most water have a distinct shme while the shadows are 
matt m awwarance The pigments employed are specially pre 
pared for the purpose and are similar m character to ordmary 
artists oil colours but are much stiffer They are obtainable m 
practicali^i^any colour and m different degrees of hardness but a 
very hard or stiff ink can be softened by using the medium sold 
for the purpose or megilp The brushes are also specially made 
for the process and are apprommately in the shape of a horse s 
hoof mth a slightly domed surface and are usually made of fitch 
(pole cat hair) It is possible to use brushes made of other hair 
and even of Img hair but these are generally too coarse for fine 
work. One or two large brushes and some small ones are neces 
sary for different parts of the work To apply the pigment a httte 
of the colour shmid be taken from the tube md spread on a piece 
of glass or similar hajd surfaced palette A naedwm surf brush 
which should held llfhlly an almost vertical positwn is 
dalftied On fee pigment the iWibinf conlwi^ m fee palette 


ui d an tvt 1 tilm o oiou hib been spread The brush is then 
dibbtd on te It suria t ot the prepared pnnt where it will be 
f un I h i tht p cmtil will adhere to thobe parts which formed 
the 0 icH i! 11 gt wl 1 the high lights reject the ink From now 
} i iru ht proet s ib a matter of application of the pigment 

tie r tec ol fee print building up the image tone by tone 
un fee eu ukte pic ure 1 made \isible in pigment k certain 

0 n o! > ac^iee i re* t arv and d suable before the correct 
e 0 I or ipiv the pigment 1 acquired but when it has been 
red ht pi n cn in*^ of a comparatively lar e print becomes 
i impxt mat tr hat is entireh under the control of the worker 
v^ho tl u aole 0 recons ruct the subject with stronger tones 
whtr required r hi h lights filled in wheie necessary A slow 
prt mg at on o! the bru h will tend to add more colour while 
a quick hopping action will remove it The colour should always 
b applied i t h and bv contmumg to work on the suriace the 
evturt wil^ btcomt finer until the ri ht depth of tone is reached 
tro erer hadjvb art produced by u mg a harder mk which will 
tend to produce ton rast whilst softer inks should be used to tone 
down high li h and to make a more even tone over the entire 
picture Tht pigmented print should be allowed to dry naturally 
m a warm atmosphere and the surface should not be touched 
un il the pigment is hard when final spotting and cleaning up can 
he undertaken 

Bromoii Transfer Process — further development of the 
bromoil proce s producing final prints of great beauty in pi«^ 
ment on plain paper is bromoii transfer This as its name im 
plies consists oi transferring the pigment^ image to another 
base of selected paper In this case the pigmented print while 
still wet IS placed m contact with the new base and between 
suitable supports (thin metal plates) is passed through a roller 
press under considerable pressure similar to an etching press If 
the paper is m proper condition the pigmented image is transferred 
from the bleached bromide print to the new base If the trans 
ferred image is not sufficiently strong the original print can be 
repigmented and a upplementary pull made for stren<^thenmg the 
transfer care being taken to secure correct registration Pictures 
produced m the bromoii transfer process are thus in permanent 
pigment on a permanent base and comparable n the method of 
production with pictures in other graphic media m which an inked 
up phte IS pulled in a press 

Process and Expression ^Apart from the progress in pro 
cesses apparatus and materials the individual side of photog 
raphy has grown even more rapidly but it must be admitted that 
as in all other realms of art the individual with strong personal 
proclivities m regard to the rendenng of any particular subject 
matter is always independent of the process The peculiar ad 
vantages of photography for recording incidents textures and 
subjects beautiful per se should have more than a passing claim 
on the attentioif of all who may regard it solely as a means of 
expressing artistic thought There is nevertheless a tendency 
nowadays to confuse the process with the expression To the artist 
the latter is the first consideration the photographer who is not 
an artist is concerned chiefly with the process and it is with this 
clear division of interest that one has an opportunity of comparing 
results To know the man is frequently to know his work but 
on fee other hand the product does not always betray the man 
The imitative faculty which the fatal facihty of the camera has 
so readily engendered renders fee simulation of an accepted con 
vention a matter of ease for fee unonginal The same facility has 
however the saving grace that it enables the beginner with some 
thing onginal to say to express himself nearly as well as the 
expert with but a few stock phrases 

The great increase in the number of photographers both those 
who are attracted merely by fee ease with which a picture is made 
or the artists who have pictorial intentions has been productive of 
vast numbers of photographic pictures yet the original workers 
in the art who have produced fee best pictures at various times 
; remakii pre wmnent The multiplication and simplification of 
' photc^pke procews have done mu h to smooth the path for 
the modem worker and if a photographic exhibition of fifty years 
^ ago or cw a qiuatter of a oentury ago could be reconstitu|pd and 
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tar it Tht caircra is likeh to btcrmt ir an ircrca int, ct tt 
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Tht pro|,rt s totsard p riec ion m pictonil photo raph\ i ai 
djubteah one ot diflicuitv tor inan\ bat there u tbo t la d \ 
who ha\e nearly attained it There are three proUtms o soHe 
tor the -worker who is an arti t and wiuid use the tim n to t\ 
press his art the technical problem embo \mg ht cKire mi^ 
m sttrv of the process thit is mo lilting to m icidual rt(|uire 
ments the pioblem of artistic \ision ncohan^ ill the subtle les 
of tone perception i alues light atmo phere and selection and 
then theie is the question of expression m which are compn ed 
such matters as decoratne and ippropnate compositions emphasis 
and simplification Photographx ) (i J AIo > 

Bibliograph-v — T Bailty Fhoiographv and Fine irt (Phila 
dtiphia iQiS) H R Poore Ptetor al CompoKi ton ("New 'Vork 10x4) 

P L Anderson The F ne Art of Photograph\ (Pbiladdphia 
pTctonal Photograph^ — tis Prm pies at d Practice (Philadelphia and 
London 19 3) F C Pitney II hat Picio ml m h tStw \ork 1924) 

\ Hammond Ptcional Compostiion tn Photography (Bo ton i ) o 
J W Gillics The Principles of Pittonal Photography (New York 
19-5) F C Tilncv The Real Ptctortahs% (I ondon) \ni n\ Guest 
4 rt and the Camera (London) A J Anderson ABC of Pictorml 
Photography (London) H P Robmson Pictorial Effect m Pkoiog 
raphy (London 1893) Picture Making by Photography < London) 

G Schweitzer La Pr nuere Annee de Phoiographie (Pan j C Duel 
iier Le Procede a L Euile (Pan ) C Puco Le^ Procedts 4 ux Encres 
Grasses (Fans) E J Wall The Dictionary of Photography (Cam 
bndge 192^) Photographic Facts and Formulas (Boston 19 4) 

J Cassell CasseUs Cyclopaedia of Pkotograpkx (London) \ E 
Garrett The Advance of Photography Its History and Modern 4 pph 
cations (London 191Z) A Catkins Photography Its 1 nnciples and 
ipphcations (I ondon igii) H P MasLell Photography (London 
1911) E S King MisceUaneous Photographic InoesUgattons (igr 
Harcard Univer it\ Astronomical Obsercatorx Annals \ol 59 No 
10) W L F Wastell Progressive Photography C E K Mees and 
M S Schramm Monographs on the Theory of Photography from 
the Research Laboratory of the Eastman Kodak Company (New 
York 1921) W D Bowman Photography (London 19 4) A 
Hammond Pictonal Composition m Photography (American Photo 
graphic Publications 1920) F J Mortimer Photograms of the year 
jQ2q^ip 6 (American Photographic Publications 192/) W Nutting 
Photographic Art Secrets (New York 1927) L Derr Photography 
(New York) C R Gibson Photography and Its Mysteries J S 
Adamson Retouching and Fmskmg for Photograp%ers (New York 
192^) R C Bayley Complete Photography (ncu re\ised edition 
New York 1923) Photography Made Easy (American Photographic 
Publications) H C Jones Photography of To day (Philadelphia) 

W Wallmgton Chats on Photography (Philadelphia) A Watkins 
Photography (New York) A E Courady and others Photography 
as a Scientific Implement a Collective Work (New York 1923) 

H N Durham Colouring of Photographs Lantern Slide and ' 
Other Transparencies with Artists Colour Oils (F Weber Co j 
Fhdadelphia) 

PHOTOGRAPHY, the science and art of producing pic 
tures by the action of light on chemically prepared (sensitised) 
materials (Gr ijxaSf light and ypeopuv to write ) 

The practice of photography depends upon the sensitiveness 
of silver compounds to light When silver bromide dispersed in 
a suitable medium such as gelatine is exposed to light it under 
goes a change as a result of winch it becomes ievdopuhU When 
after exposure it is treated with a solution of a particular type 
having reducing properties termed a demlbper the exposed bro 
unde IS reduced to metaihe silver and forms an nnage correspond 
mg to the intensity of light to which it was exposed (Sm fig r ) 
After developmaat the unexpo&ed silver bromide is removed 
by a suitable solvent which does not attack sdver but dis»lve« 
the bromide and the picture is then pemanent and m said 
be fixM The gneture thus obtained is a» that tte 
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Pig I — PRODUCTION OF A PHOTOGRAPH 


01 cr iti\t 11 tr \bicli 1 t po ti 0 licht thfouah tht ne 
tnc ind this i\ts in ^urr 1 po iti\c iraat,e IS I ^ t I ^ 

The opcritior rtqjiad to prcdui e 1 photograph art thus 

I Fnp ri ion of he sen lint ntyi nc n dtcrial 
I xpo ure m a cum r 

^ Dexelopmtn with the af tr orocesbts fixation washing 
and drvmg 

4 Irepiraton ut he stnsilixe positive material 
^ P mkng 

6 Dticlopmcnt fixation w ishmg and dr\ing of iht print 

II the earh dd\h 0! photogriph> all of the t operations wtrt 
earned out b> the photographer but at he present time the stn 

iti\e material both negative and po itne ire almost alw i\s 
made by m mufactunng conipames In m im fields of photographv 
only the exposure intiudmg of tour e the selection of the sub 
ject IS actualh earned out bv the photographt r himself the re 
maimng operations bang performed b\ others 
A wide variety of negative materials cimeras md printing 
processes are used m photographic operations their selection 
depending upon the particular branch of photographv under con 
sideration 

The chief branches of photography are 
Amatem^ Photography including both the casual taking ot 
photographs for record or amusement and the serious pursuit oi 
pictorial photography as an art 

Frafessioml Photography which may be subdivided into Par 
trazture and Commercml Photography 
Motion Picture Photography (qv) both professional iml 

amateur 

Radiography photography by meins of \ rays for medici! 
scientific and mdustnal purposes 

ipphed Photography including many uses of photography m 
connection with the arts and sciences such as aerial photographv 
photomicrography astronomical photography photographic re 
cording etc 

To these must be added colour photography 
hegatwe matermis are made by preparing a precipitate of sil 
ver bromide containing a small amount of silver iodide held in a 

medium containing enough gela 
tine to enable it to be set to a 
jelly when cooled This suspen 
Sion 1$ termed the emuhmn The 
malted emulsion is coated upon a 
support which may either con 
si$t of glass m which #ase plates 
are produced or may be a flexi 
ble cellulose compound in which 
case the product is termed film 
After setting by chilling and 
drying the material is cut to 
suitable siaes and packed m 
light tight containers 
Films are packed as fiat films for use m holders similar to 
those used for glass plates carlndge or roll films protected with 
paper to make them suitable for loading in the daylight film 
f^cks and as long nbbons for use in the taking of motion pictures 
Camerm are of many varieties the being a km CD) 

to form the mage a $hiMw (C) to regukte the duration of dm 
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rri\ioii H tilt mo t u uii tspt ot stn itue pamr u id "WGre 
prep red \uth an mnl loi conttimn" free olubie siher cam 
oind iind \ ere printed tinder the ntgjtiee ii trong Ixht until 
the imi tu ionpittt — printm out piptn \o deteiopmer 
'ftas required m h thebe paperb ^hieh ire ho%t\ei almost ob 
ole e now except for the preparation ot proofs submitted by 
profi 10 al pho ographtr to cus omers 

\ldm other \aiieiC'i of pniitmg proetsbcs art known and 
sone ire till being u ed to a limittd extent 


HIStOBY 

Photographx wa dibCo\tred bx no one man It was the out 
come of the earl> ob trxations of the alchemists and chemists 
on the action ot light a subject that btlongs strictly to the domain i 
of photochtmibtr> (g i Although the biaektning of silver salts | 
wa known in it was not until when J H Sehuke ot ^ 
Germin> Ubcd i mixture of siher niirtte and chalk under sten j 
ciied letters that it w is dclimieK recognized that this darkening 
attion was due to light and not to heat These experiments were i 
important m hat m con jumtion with those of K. W Schede x n ' 
thc3- led to the experiments of T Uedgwood with siher nitrate ; 
on paper and leather m iSo which were reported to the Royal ' 
Instiiution of London with the suggestion that siher chloride 
was more seiisitixe These were practically failures because of the 
\er> long expobures required and no means were then known 
of remoxing the unaffected material and thus stabilizing the image 
against light 

Camera — ^Leaxing for the time being the question of the sen 
sitixe salts wa may turn to the evolution of the camera This 
was the outcome of the old camera ob eura the invention of which 
IS usually asenbed to Baptista Foita iS 5 S though its principle 
had been mdelimtely described by Alhazen iioo Roger Bacon 
12$; and others Leonardo da \ inci who died in i:jig described 
and pictured a camera obscura in an unpublished manusenpt 
In is^o J Cardan suggested the use of a speculum or concave 
mirror in front of the instrument and ]D Barbaro isdS pro 
posed convex lenses and the use of a diaphragm to secure greater 
sharpness of the images E Danti 1573 corrected the reversed 
image by means of a mirror behind the lens a device still m use 
t Risner who died in isSo described m his works published m 
1606 the methods 0! enlarging and reducing and a portable box 
jh lieu of the cumbrous fixed hut m use until then Porta in his 
second edition 1589 of which an English translation was pub 
lisbed m ^658 was the first to introduce the use of the convex 
ien$ in the camera Kepler the famous astronomer in his work 
pp optical astronomy i6o4'"i6j:x described the use of a concave 
behind the convex to obtain larger images and thus antici 
^|ed the telephoto lenses of the present day In J Zahn $ book 
IPs there was described a portable camera obscura with two 
^ lenses to secure greater briEmncy of the image, and side 
wbigs to shield Jfc from adraneous light thus with the reversing 
mtrrct he antedated a type of modem cameriu At the bagxnnmg 
the e^eenth cenluty the portable camera obscura 1^ be- 
a article of commerce and iws used la obtaim 

from natwe 

^ oi/3Wi0ba^^ Sanef#fer iliscavemd 
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I / lu a I li I I ^ hr it became a success and a fashion 
a ho r\ From his dilt until ibi/ J Nicephore Niepce was 
tn 1 e n an t \ 1 imation 01 ^hc French natural stones to find one 
w lb t for ht prott s Since he was unable to draw his son 
I K^ore It dtr ook hi work and when the latter was called for 
imln irv inict N < pit is iriielled to produce the images auto 
iratnal 1 co wnction wi h his brother Claude Niepce first 
i a\cd pho 0 r ph w th iher chloride on paper The Ii ht 
t i 1 i\ It o iroi IT ai me e acids and other compounds was 
ttsud Q t u L \l and paper being u ed as supports Finally 
uiucum n in wi trii d and then asphaltum or bitumen of Judea 
\hi h liiCL been ir c ra ion u e as an etching ground since the 
d i ot Rt n brai Thi be ommg in oluole m its usual solvents 
V the ac ion ot 1 ht give not onl> a resist for the etching of 
n e ii pi it but al o transparent ima es on glass A successful 
rt uh w s ol t imtd in ih and thus it may be said that the first 
permanent pnoto riph was made m that year by Niepce 

The next three xtars were required to perfect the process of 
heiiography as it w a called and m 18 6 an etched metal plate 
was sent to AI Lemutre ot Fans to be printed In order that 
the pictures should be more distinct they were exposed to the 
vapors of iodine Iht highlights ot the plates consisted of hard 
entd bitumen the hadows of the bare metal thus the contrasts 
wtrt very poor which led to the use of tin instead of copper 
Lemaitre ugge ted silvering coppci plates These two facts are 
of importance in the subsequent history 

Daguerreotype — In iS 6 Daguerre a painter who had ex 
perimentcd with silver salts heard of Nieces work and ap 
proached the latter as to the formation of a partnership This 
w IS consummated in iS 9% The work which Daguerre had done 
with Niepce had drawn their attention to the light sensitiveness 
of silver iodide and Daguerre discovered accidentally that the 
etfect produced by exposing an iodized silver plate in a camera 
would result in an image if the plate were fumed with mercury 
vapor The inventions of Niepce and of Daguerre were pub 
lished to the world simultaneously by the French Home Minister 
in a bill presented to the House of Deputies proposing a national 
reward to the inventors A full description of their methods was 
presented on August 19 18^,9 at a meeting of the Academy of 
Arts and Sciences 

The introduction of the Daguerreotype process was attended 
by complete success The process required much care and skill 
A Slivered copper plate was buffed and burnished to a high de 
gree of polish It was then iodized by careful fummg with lodme 
and later (1S40) resensitized with bromine and then given an ex 
posure the duration 0! which was of vital importance At first 
exposures of minutes in bright sunlight were necessary but later 
exposures were secured m a few seconds under favorable con 
ditions The development was effected by placing the exposed 
plate over a cup of mercury heated to about 75 C The image 
was then fixed with a solution of thiosulphate of soda and toned 
by treatment with gold chloride The results obtained were ex 
cellent when all the operations had been earned out correctly and 
I the process fiounshed espe lally for portraiture until it was super 
I seded by the wet collodion process m 1851 

Cal.oiype,r~~A preiinamary notice of Daguerre s success was 
made by Arago to the Academie des Sciences in Pans on Jan 7 
XS39 This caused Fox Talbot an Enghshman to write to Arago 
ckimmg pnonty m regard to the obtaining of a picture m the 
camera and having rendered it permanent Talbot began his ex 
periments m X834 using the camera obscura with silver cMonde 
and cammon salt or potasaum iodide as fixmg agents A com 
mmication was made to the Royal Society of London on Jan 
JO 1839 Bfit not until a month later did he disclose his work 
mg method which thai involved silver iodide with excess of the 
mtote and imtton with Aodmm thiosulphate The solvent action 
of thiaforsilvwsaltehadbeenA^^ W F Herschel 

m Tall»ts process was called Calotype^^ and the light 
was devdteped with gsBe acid the actum of which had been 
: Mtftoodentiy by the Rev J B Reade bht h^d not 

piSiiiei by to t ^ ; 

. #r#)ped immo m % Ito of Calbtyp^pipw thd 
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PHoroGRAPm 


EXAMPLES OF NEGATIVE AND POSITIVE PHOTOGRAPHIC PRINTS 

1 Ph too a»hl n oative after dev lopme t Lfflfit areas app a d k d 
c# e sa l0ht s de f plot c ppe r left tli mere 

® 2 Pa tJ fihotoo aph c pr? t mad f m negat llg 1 
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MACHINERY USED IN THE MANUFACTURE OF FILM 

1 F Im CO I no maohl 8 2 Sol nts In drums u ed In th man f ct re of film base 
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Hersebei bu esltd the use ot glas pla ts ind ht deposi ion 
of siHer chloride thereon In 1^45 \iepce dt m \ictor bt 

iiephtt\ j Nieephore \iepit uggt ted albumen a he \eliick 
for the sensitn e sih cr lod dt Thi p 0 e calka \itpuo >pe 
held Its own until i t\hen ^coit \rcher an E ghbh archi ect 
pjtlishcd his \\ t tollodiun proct which is st li m u t in photo 
mechanic i ebtabli hment 

Coilodioii Process — “Collodion a solution 0! nUroctllulo e in 
Icohol ether was hrst prepared by Ma\nard of Boston for medi 
cai purposes Schunbem the bwi s chemist discovered mtro 
cellulose in 1546 To a solution of p\rox>Im m ether and alcohol 
Archer added a solubk iodide u uili> with the addition ot a 
little bromide and coated a cltm glib plate with the lodiped 
collodion In the darkroom the lodiz d coi odion was sensi ized 
by immersion in a l^th of silver nitrate and lormed silver iodide 
with excess of ilvtr nitrate The plate was expo ed wtt m the 
camera developed b\ pouring on a solution 01 pvro ailol cont in 
mg acetic acid md fixed with a stroig solution or thiosulphate 
of soda for which c>amde of notassium was later substituted 
Archers collodion proce s v\as not patented and m three or 
four years it displaced both Caiot^pe and Daguerreot>pe 

The necessit} for preparing the plat s immediatel> before ex 
posure and developing them immediate!} after considerabl> 
limited the practice of photography Spilier and Crookes sug 
gested bathing the prepared plates m a solution of a hygroscopic 
salt so that they could be kept some time both before and alter 
exposure This was followed by the use of hygroscopic sub 
stances of ail kinds 

C0llodio0ltatalsion-~-In ih64 B J SayceandW B Bolton 
desenbed the preparation of an emulsion of silver bromide m 
collodion l\ith this preparation the nitrates — the byproducts 
of the formation of the silver halide from the nitrate and alkalme 
halide — ^were left in the emulsion In 18/4 W B Bolton showed 
that it was possible to wash these nitrates out and his methods 
ar still followed 

Collodion emulsion was a practical advance on wet collodion 
but involved no improvement m the matter of sensitivity Funda 
mental contributions to this were made by the introduction of 
alkaline development by Major Russell in 1862 A considerable 
increase of sensitiveness was obtained with collodion emulsion 
but the full fruit of this was reaped only with the introduction 
of gelatmo silver bromide dry plates 

Oelatme Emtilaaoii — In 1871 Br R L Maddox made sm 
emulsion of silver bromide in essentially the same manner as 
that used for making collodion emulsions but he replaced collodion 
by gelatine The matter was followed up by other experimenters 
among whom may be mentioned J Burgess and J Kennett Ken 
nett placed on the market a dry washed emulsion which photog 
raphers could dissolve in warm water and use as a coating on 
glass and thus produce their own plates 

A great amount of expenmental work was at once commenced 
on gelatine emulsions* the records of winch tiled the photograplnc 
joumate between 1S73 and 1885 The by product salts were re 
moved by washing Abirey recommended the ute of iodide m 
smaB quantity with the bromide and found that thi^ made it pos- 
sible to obtain faster emuiaons with teas fog Bige^wSi ^ 
mg as It was called^ came mU iise-* 4 oftf d^^lpn at lo# 
tmm being si«sted W leuneit-^n rSjg* Wil 

iittmoma ‘was Uitd m 1876 hf J |ota#^ mi h hf 


^ i t i c Li j-ool Dr\ Ilite 
\ I / i I f 1 L \ vm intro 
It pii h p i vvL L vailihle 
r u I J r \ nc It 01 nla 


^ nl t i f if I ijitintmii animoiiiif I olu 10^ is the 

H u J ■) t 1 « i uri ! r rv 1^ la s 

I ^ 

I J \%t i 

( il f ^ V 

S f P It 

It O J V 

^ ^tr I ^ 1 1 ] \ t 1 i ^ r^t ir rf tartht 

1 s r t '**'L L n i B uirimt incrca i 

^ cn 1 Cl t v< t Y ueti i 00 i d qoo ju incc tht 

ii ttr u t h rt hi >roi oh )e n Mi dviuc in tht inixiniim 

t i vt h r t 01 niLtl ali^ ougn mate ml 0 high 
n ivcne a c r irh w h uch 2 taUr rtguh itv and mith 
ea<-e unUo n \ thm w b th c t formtiK 
I I ntcrc n a hi noini ti rtn d ht ad ante m,xde m 
plitto iphv ir i ITS o! ht rtla ivt en i ivitv ot he process 


1 Proa s 


Time of exp sure 

Hclir r Lilly 

16 b 1 

C hr 

1 DicucrrLOtvpe 


30 n HI 

C ilo vpc 

1 1S4 


W t ( c 11 uicn 

F I , 

iO c 

L ill ii n I nml 1 iii 

1 1 Sf )4 

li 

i Cell me 1 ntul ion 

i I 8 

I 1 i set 

^ Gcl^tu e 

1900 

LC 


Colour Sensitivity —The silver hihdts are sensitive tliieHv to 
the blue viola and ultri violet rays htnti ail other colours are 
reproduced as d ik grtvs or bkcl In I5 H \\ \ogei of 
Berhn discovered ihit the addition of eertai dvts to the emul 
Sion or immer ion ot tht coated plates in 1 solution of dye m 
erta cd the sensitivene s to the less refrangible colours 
Following this 'Waterhouse found th t eosm sensitized co! 
iodion tmukion and shortly afterwards Cl ytoii tnd Tailfer 
found that co m would sensitize gehtme emulsions They ob 
tamed a pitent for its use m Engnnd and France and their 
I plates were placed on the market under the name of isochro 
matic plates In eosm was replaced by erythrosme which 
was found by Eder to be a better sensitizer and since that date 
eiytbrosme has been used almost exciu ivth for the use of the 
so called isochromitic or orthochromatic maternis In 190 
Miethc and Traube of Berim found that ethyl red in isocyarane 
dye gave strong colour sensitiveness is fir as the ovmge of the 
spectrum and in 190^^ Homolka working at the Hoechst Dye 
orks discov ered Pmacyanol a dye of structure somewhat similar 
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to ethyl red but which sensitizes very powerfully throughout the 

It was BOW possible to make * panchromatic plates which 
would photograi^i the entire spectrum without difficulty and 
sueh wt^re placed on tl» tearket tn 1906 
in recent years encnmoiis progress has been made owing to the 
discovery df new ot wkeh confer extremely high 

»isitivity throt^h the vtAte and far out into the mim 
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T r L"jl \ udirhl ^ pjr a ) t loit camera 
I • — ux \pt i ^ r \ 1 \ » 0 *1 a^l i\ 

^ ii L \i t up poo^ Till Die LU u rt ir uUr dbuu 

\ I h I ui u er d^d ht opt i or biu c th o ptir 
^ L nil i li pris tbc jj n Wlun ilic tin \ u tci ip 

tit hilt iiitr ■\ s rt urniu to tht niaouti or ng toopn 
0 cii\i fp d drd pnn td tlit pittuicb and itioadtd the to a 
Fa tmin made experinei s to produ t a fltxiblt pH troni 
collodion blit he ether dkobol solutions t\oul<i g\e onK pH 
ihith iftere it o thin to be ot p ctii il ust Tm il> tht u t ot 
miod ih )hoi as v. oh tat fCr ii roctllulo e xva di co\ercd and 
a 111 \] fait i n D t \as marktt d in roils in ibSg In tht samt 
\iir J Cirlutt mlroductd tmul lun coated on flexible sheets of 
pij it nitroc llulose compoi d cut from blocks The flexible 
tiim tA app led at once i)> Edison to the photographv of notion 
pictures 

In ib9i daylight loidn him Avas made The film \ound 
on a AAOodtii core inside a light tight box and black cloth leaders 
w L attached to the ends oi the him Later the him was Avound 
msidi a proiectne sheet or black paper Iei\ing utncient o\er 
I ngth to permit loading oi the camera lAithout fogging the ensi 
Ine him Thi was further modified in 190 A\hen a non curling 
lilm w lb produced bx coating the back of the film with plain 
gclitine 

In 1913 roll film packing was further modified bv spoofing 
the film in a thin and translucent red paper the film being pro 
tided from h^bt b\ the use mside this oi carbon paper similar 
to that used lor duplicating on a t>pcwnter ^fter exposures are 
made the photographer can write on the red paper with a stjlus 
throu h an opening m the back of the camera The pressure of 
the stylus removes some of the opaque blatk carbon from the 
sheet SO that on exposure to light the film is exposed along the 
tracks of the writing and the image de\elops with the negative 
and serves for its identification 

In 1895 po itive film was introduced foi the printing of motion 
pictures the film used previousI> being of the negative variety 
only In 1909 slow burning motion picture film was first made 
by the substitution of cellulose acetate for cellulose nitrate as 
the plastic used m the preparation of the base 
Another method of packing films was invented in 1903 and 
was introduced on the market under the name of film packs 
These are now used mostl> in cameras of the type ongmaily de 
signed for employment with dry plates 
They have the considerable advantage of not requiring a special 
roll film back Bunng recent years flat cut films have taken the 
place of plates to a considerable extent especially in professional 
photography 

In 19x7 X ray films coated on both sides with emulsion were 
introduced Owing to the transparency of the material to the 
X rays this enables double the density to be obtained and the 
use of this film is now general throughout the world it having 
almost eiftirely replaced plates m radiographic work 
In 1923 motion picture film 16 mm wide on cellulose acetate 
base was introduced packed in such a manner that it could be 
ioade# into small motion picture cameras without the use of a 
darkroom This film was designed for finishing by a reversal pro 
cess m which the first negative is removed by a bleaching bath 
and a positive 1$ then printed on the remaining silver bromide In 
1931 a similar film Smm wide was introduced The use of these 
films has led to a great advance m amateur cmanatography 
I>CTelopiiig Aficntts,^ — ^In the Calotype process gallic aad was 
U^ed as the developer for the latent image but m xSsx Eegnault 
of Paris and Justus Liebig simultaneously discovered the more 
^t^kally acting pyrogalol which actually allowed shorter ear 


, , t to t n T> MS u td ilso at fi St for wet collodion 

nvd t \ ^ no tj bv an iron ait and for dry collodion 

t L 1 I rtc li vr n rate wis an important ingredient 
ot ik 1 ^ ml V ir Waidlev proved that pyrogallol 

i c CO d bf cr C Rii H nd J Leahv independently 

112 0 n H t ivroci 0 development the former suggest 
Ki IroMtt* e framer Even after the mtro 
,■ a liu u el n pv 0 ammonia was the only de 

\ 04 cr i t lii t V ben the alkaline carbonates became 

^ ki'-tr i In J \ nc 01 rov red the developing properties of 
I hv oroquii opt L Igi a J krnoM Spilier recommended the use 
Hi hvir Mini c 1 nS4 In 1SS5 M kndresen of Berlin 
p « 1 c ^ the a L 0 p raphe nvlene diamine paratoluidme diamme 
and \ 1 t, t d rune a dev c lowers In 1S91 he patented the use 
01 pi ammo b nul aid it dt ivatives especially monomethyl 
parar inophen 1 L own under the trade name of metol 
Prmtmg Processes — ^In taming to the positive processes 
the fir t was wi h si \cr chloride and excess of silver nitrate on 
plain Daper which cave print with a rather sunken appearance 
be im 1 t being nore or less buried m the fibres of the paper 
ind davh nt wa essential for printing Blanquart Evrard m 
1^4/ smmested the use oi albumen to keep the sensitive salt more 
on tht surnce In the same xear Romieu proposed salting with 
a mixture oi alkiline bromides and chlorides containing gelatine 
and subsequent flo ting on silver nitrate solution A few years later 
the first coat of albumen was coagulated and a second applied 
which gave a more brilliant glossy surface The colour of prints 
obt lined on these pipers was an unp%asant^foxy colour and to 
darken this an acid was added to the fixing bath thus causing 
sulphur toning Le Gra> in ib o proposed the use of a gold 
salt to improve the colour Hnd an alkaline gold bath was recom 
mended by "VI aterhouse in 1858 De Caranza 1856 recommended 
the use of platinum in lieu of gold Albumemzed paper made m 
this way and toned with gold remained the standard photographic 
prmtmg medium until 1S90 

A Caudm had suggested an emulsion of silver chloride m collo 
dion for printing out This was revived by Wharton Simpson m 
1865 f thus prepared was introduced commercially by Ober 
netter three }ears later Humbert de Moiard 185^ proposed to 
precipitate silver chloride wash and suspend it in solution of 
starch or gelatine and paint the mixture on to paper The same 
process was revived by Smith and Palmer in 1865 and by Abney 
m iSb From this date gelatino chloride or printing out paper 
came into genera! use and eventually completely displaced al 
bumen Prmtmg out papers are at present used in Europe chiefly 
collodion papers containing a gold salt that obviates the necessity 
of toning hut m America iheir use is limited to the production of 
rough proofs Commercially they have been superseded by devel 
opment papers 

Sliver bromide with excess silver nitrate was used by Fox 
Talbot and J W Swan m 1S/9 patented the use of paper coated 
with silver bromide emulsion not contammg excess silver for 
development It did not however come into general use until 
marketed by Eastman and by Just m 1883 Eder and Pizzigheili 
published 1881 an exhaustive paper on gelatinochloride of silver 
with development and the former two years later described a 
chloro bromide emulsion Chloride developing paper was intro 
duced by Marion m England under the name of Alpha in 1889 
and by Baekeland in America as Velox Year by year since then 
the use of this paper has increased special types including a great 
vanety of surfaces being used for amateur and professional work 
Non silver Brmtlng Processes -^Robert Hunt was the first 
to uUlize the light sensitiveness of ferric oxalate in combination 
with a platinum, salt in the hopes of obtaining images in that 
metal But the process was a failure because he did not recog 
nize that the ferrous salt formed by the action of light must 
form a complex salt in order to reduce the platinum salt to the 
metalhc state W Wilhs m 1878 introduced the first workable 
platinum process The great advantage of this process is that 
the pictures are permanent as platinum is one of the most re 
^stant of all metals A modification of the process enables a 
platinum deposit of a sepia colour to be obtained and for many 



Bi wtms 01 


PHOiOCrR \im\ 


di,e 0 t h and ire often if 

11 n 1 ]i piL i L tilm 

r \ 1 1 a tH t ot a 
) a or ti tluiJii For 


\tre rid rt r \ 
P )i on H ^ u 
Bi cqi erd i 
Taifcot tir t poi ^ 
111 olijhit in liLk 
eri\dri lor w^i 


d I 111 1 1 & m 1 

\\a DJiittc rc 
il u td 

e Bfiurt iro G rri r 


Prct ill Tiiittx n Te Ui e Bfiurt iro G rri r i f inor I 

and Poiinc\ i8 o cle\i ed c rbon proit t in men t j 

It elt III a tiniK dmaed a e uas u id a the pi^ ii i cHo 

mated gehtmt But tht\ fiikd to rtiognizt ht imprru pur j 

that ab h« ligh lit id tirbt or the outer iir act he la ro j 
those parts underhmg the half tone and hi hii^ht -v^ould u 
be olubk hence on diedoping uith u irm matt ihtv \ ma 
ha\e no anchorage to the support and mould be mi bed i\ a\ J ^ 
W Sman in 1S64 patented the produc ion ot carbon or pi ment 
prints h\ the trm ter ot the exposed pigmented ti ue 0 a en 
porarx sujport on mhich it mas de\ eloped from the back Prac 
ticallv hi procc s is in use to da\ and its long tale ot grada ion 
the po sibilitv of u mg pigments ot anx colour and the g ea 
tahilit> ot the pictures ar much m its fax our though the nc e 
sit> of di} or aic li lit for printing is against it 

T ManK 190^ ijatcnted a pigment process m mhich a de 
X doped ilxer print was squeegeed into contact with pigmented 
tissue saturated with potas lum femcxamdc and bichromate 
These salts migrated to the siher im%e bleached it and the 
reduction products wandered back to the tissue rendenng it in 
soluble m ratio to the amount of silxer m the picture as though 
the tissue had been exposed to light under the ne<^atix e \ modi 
fication of this known as Carbro ma introduced ome years 
ago 

In 1905 G E Ramlins re\erted to an old process uggested 
b> Manot m 1866 Gelatinized paper is sensitized with bichro 
mate dried exposed under a negatixe freed from excess salt and i 
inked up with a greasx ink which adheres to oni> the light 
affected parts Somewhat similar is the bromoil process first sug 
gested m 1907 b> E J Wall and worked out by Weiborne Piper 
Ihis utilizes the principle stated b> Howard Farmer m i88g that 
finely di\ided silver imbedded m gelatine reacts with bichromates 
and renders the contiguous colloid insoluble A bromide pnnt 
IS treated with a hardening and bleaching solution fixed mashed 
and dried then soaked m water and inked up with a greasy ink 
which takes only on those parts mhere there was silver These 
processes have been used particularly by artistic workers because 
there is complete control over the gradations and tones of the 
pictures and any coloured ink may be used 

There is practically no advance to be recorded in the iron 
printing processes which are chiefly used for architects and 
draughtsmen s plans since Herschel s introduction of cyanotype 
m 1 84 

A process in considerable use for copying engineering drawings 
etc depends on the fact that certain diazo compounds are de 
stroyed by light Paper is coated with them and developed by a 

coupler which combines with the diazo compound not destroyed 
by exposure forming a positive dye image 

THE BRANCHES OF PHOTOGRAPHY 

Amatetit PHotograpliy^The use of photography for mak 
mg personal records has extended very greatly since portable 
cameras and sensitive materials were introduced and the tendency 
IS continually towards a simplification 0! the work to be done by 
the user and a diminution in the amount of expert knowledge re 
quired to get good results This has resulted in the establishment 
of commercial firms to develop and print photographs made by 
the amateur so that the great majority of photographs are now 
taken by those whose knowledge of the subject is limited to that 
necessaiy for making the exposures The cameras used are chie% 
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iilr s p tctd in a wooder ihancii box in v hich f cm be mound 
up with ^ il hi tixht ilexihk apror or to 1 s>ool This pool to 
gc her mull he liln is htn riisUrrto tc a metal tank fitted 
mith a ligh +]irhi lid m \ fidi hi him 1 cie\ eloped 

When a dukraom is ripH>tc'' the duration of dexdopmtnt 
can be de ermm d n> one of three methods 

Bx obstr\ation thi de\tlopment is earned on until the 
treng h of the imag is jucl ed uifieient Ihis requires much 
experience and canno be u t d with pan hromatic rraterials 

( \ Bv fictnrial dexelopment this sxstem mas introduced bx 
lifred Wa km of Hereford England The number of seconds 
that elapse from immersion in ihe dex eloper to the fir t appear 
ante ot the image is noted Thi tune is then multiplied bx a cer 
tarn number called the dtxeloprag f ictor to arnxe it the otil 
time of dexelopment The factor depends upon the miternl 
used and the composition of the deveHper The method gixes 
good results m the hand of an experienced worker 

Development for a fixed time it a definite temperature 
This method possesses the maximum of idx antage and rehabihtv 
It IS alwaxs used when negatives are developed m tank and has 
iargelx displaced the other methods 

Pnnting can be done either m a printing frame or with a small 
printing box m which the negatixe is placed on a sheet of glass 
the paper placed on it and a platen then brought down whith 
secures contact and imultaneouslv lights an electric lamp under 
the negative A grade of paper suitable to the contrast of the 
negative is chosen and exposure is judged from the density of the 
negative 

Almost all the cameras used in amsteur photography are de 
signed prxmanlv for mt m the hand and are onh occasionally 
used upon tripods In addition to the smil! portable cameras 
man> amateur photographers use reflex cameras and folding 
cameras fitted with focal plane shutters {See Fhotoorafhv 
Apparatus ) 

Advanced amateur photographers have contributed very much 
to the development of photography They were among the first 
to employ colour sensitive plates to use lenses of special types 
such as telephoto or extremely wide aperture lenses to study the 
pnnting processes and to develop the artistic use of photography 
(St e Photographv Ftctorml ) 

Rtofe^ional PHotograpliy —The earliest photogra|hic por 
trait af^ars to be the Daguerreotype taken of his sister by J W 
Draper of New Aork m 1S40 The sitter was made up with 
white powder and photographed in full sunlight an exposure of 
5 mmutes being given The Daguerreotype process came into 
general use for portraiture the pktes being protected by glass 
in small leather cases and these represented the common form 
of portraiture until the wet coEodion process was introduced in 

The early collodion portraits consisted of a glass negative de 
veloped so that the siver deposit was white and backed with a 
black vtimsb or material so that they appearwi as positives m 
sembling Daguerreotypes They were sold m cases exactly 
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r ) j. r ^ if r ^ lit r ^ < nh t 2 r 

i^trt K n n i t in o ir t o it 1 

mi, til d luht t lion e b L ro n wtrt u i t i a 
1 it m oi r ^ ariihci * \p \ k i cor 1 t L 
k out nL 0 1 lilt I tirjt]\e \ a us a j* cn 0 n c u d l 

thi'j Dtinc rti itatt ’ Loth l\ the \ ii it\ oi the 1 ttr and 1 
pronourctd u! ra viokt cri itnciic s oi the cullohoi plate Ir 
coi bidcrini^ the caolition oi portrait pbuto^ra jH liauU n 
be ior'^otten thit s earh as IS4 D O Hli ip Ch 
Used tk Cak) \pe proce s to m Lt portr it whi h di mu v* id 
irtisti qia 1 \ rnal am th^t ha e ever been produted 

Ihe dibui I period la ted af tr the mlrodoit on ot the dn 
phte and moaein pholoeraphic por raitnre m ’v be h Id to h \e 
had It bfginninis onh about 1900 The albumen proce s hou 
i\er ? IS upersedtd b> hmv purple gold toned prmtin out 
p mers 

The modern de\tlopni6n of portraiture has been iniluenctd 
Itrgek b> home portraiture ind b} the u t of ariifieiil li*^ht 1 1 
the home or d c \here The first arose from the tntr> into the 
proiession of artists usually iMthout studio t\penenct yho be 
that the> couia obtain more chirac eristic portnits in the 
tatrvda surroundings of patrons and of etpencnced pbotog 
ripher ^ho operated o\tr a yidc field without the need oi mam 
laming an c^cpensuc studio This t\pe of photograpi v has bccmie 
\€r> successful 

Artificial light yas mtroduced primanlv to make the photog 
rapher independent of the \a anes ot the ’vseather Since the use 
of artiliciai light made an> large room suitable for use as a studio 
and the mfluen e of home portraiture encouraged the replace 
ment of artiticial backgrounds and accessories b> the natural 
surroundings of a room the studio has lust much of its artificial 
character 

In a reaction from the elaborate backgrounds ot the 90s 
many photographers empIo>ed almost perfectly plain backgrounds 
for portraiture these being conspicuous in the work of Holder 
Craig Annan and hurle\ Lewis m England of Hofmeister and 
Perscheid m Germany and ot MacDonald m "New \orL 

At the present time portraits of the better class are usuall> 
supplied of large si/e 6 X S m and upwards and in folding 
mounts which protect the surface of the print 

In the E^nited States negati\e$ arc tak n \ery largely on flit 
sheets of portrait film developed m tanks m a eeriical position 
and printed either by contact on developed chloride papers or b> 
enlargement on bromide or chloro bromide papers The use of 
enlargement for making portrait prints has increased greatly 
owing to the introduction of automatically focusing projection 
printers In Great Britain much pnnling is still by contact on 
bromide paper and on the more sensitive grades of chloro bromide 
Retouching xs still used very largely in portraiture but the m 
creasing use of panchromatic materials tends to dimmish its 
extent 

In addtion to the high grade professional portraiture discussed 
here there is a very large industry m the supply of cheap por 
traits to the masses especially m the large cities and the pleasure 
resorts The negatives are taken by artificial light on strips of 
film or in a camera so arnnged that several can be taken on one 
plate and are punted as rapidly as possible on stnps of paper 
winch are usually cut to the size of post cards or even smaller 
A itil cheaper grade of portrait is produced by the ferrot59pe 
^oces^ on dry collodion coated on black japanned metal tins 
h«ig the pioderp representative of the Ambratype process Sim 
it McItos made with wet collodion have sumved from i860 

j e«ttted of tn 


1 n } r4 1 t on of a com into a blot a series of 
I i i i L 1 d irii htJ bv a rtver al process a stnp 

{ )i i k 1 cklivertd to the customer m a few 

Co-^miicial Piotography — In addition to portraiture the 
j oi 1 I tr octn accu tomed to m ke mis 

r pi oi bailam s maclunerv or aiticles of 

I L i le uquired for commercial purposes 

{ s ^ bra ch 0 pi oto r ph} has developed 

o i i U < e the work of a specialized group of 

L ( t p! t r and t\ctpt to a small extent it is 

ir i i \ fr It pi 0 0 laphers 

I 1 \ Tk tu coi n r ui uhoto rapner is of the most varied 
tbir i r It n av DC, divided into three sections accordin to 
V e liei lit pin oti > ire intended for u e as a record often 
re r n en 1 tenog nd construction work to replace samples 

or 1 e SI c lan ^0 c rrv in solicit n orders or for use in adver 

ti mg Ir in etord held he photographs are often coloured by 
h n 1 a pio t 1 IS almost obsolete m other branches of 

pi 0 €erdpi> ^Lt w^'ieh IS rtiidered necessarv by the absence of 

13 iiiCdp md ti ia tor} process of natural colour photography 
upon I Dtr I Iioiograpl s for use in advertising may be designed 
t itncr to rtpit tnt the ar irle as m those emploved for catalogu 
iFls rations o show the actual use of the article m the hands of 
tl e ^on umcr and therebv to create a de ire for it or merely to 
dttrat attention This field of commercial photography gives 
great eope for arti tie composition and has developed very 
gre ifk of rteent vtar 

Two thirdcteii ti s of commercial photography are its use of 
suitdbl} trained models who are chosen with the greatest care 
and tie employment ot upecial means for the photography of 
coloured objects 

Panchromatic materials and light filters were adopted by com 
me rci il photographers as soon as they were available and a tlior 
ough understanding of their u e is essential to satisfactory work 
it the present time Ihe apparatus used in commercial photog 
raph> 1 remarkable chiefly for its adaptability and portability 
it is nccessaiy to photograph all kinds of objects in all sorts of 
places and onl> a small portion of the worl can be done m the 
studio 

Con mercial photography is growing rapidly a fact evident from 
the extensive use of photographs m advertisements 
Applied and Scientific Pbotogxaphy —Photography is 
u ed in science and industry primarily to make a record which can 
then he studied and measured It can also be used to facilitate 
the copying of documents etc photographic methods having the 
idvintage of accuracy and speed For this work a so called 
Photostat camera is used m which a roll of paper is employed 
on which the document is recorded {See Plate III fig 2 ) The 
result IS m the* form of a negative and for many purposes these 
negatives are satisfactory if positives are required the nega 
lives are re photographed in the same camera 
In addition to its use m libraries and so forth for circulating 
extracts from books or copies of letters and other documents 
photographic recording is now used very largely for the prepara 
tion of legal records especially m connection with real estate 
For such purposes a special ledger paper is used coated with 
emulsion on both sides so that the photographs can be bound into 
books m the minimum space 

For the photography of ancient or falsified documents use is 
made of ultra violet light by means of which it is possible to 
decipher palimpsests forgeries and so on 
Another application of photography to recording is that of the 
$0 called Factograph camera (See Plate HI fig 3 ) 

This camera mdudes a spool of sensitive paper on which the 
record can be made a lens and lighting box being placed m front 
of it so ttet when the camera is pressed down on an object such as 
a meto did b® photographed lamps supplied by dry batteries 
wsU iHumlnate it The object will then foe m locus on the paper 
and many records «n be made m quick succession 
Jteotte Moe casiymg out satof* idea is tliat dijfe 
to <1 L McCai%j tas ,a camera mtmded 
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CAMERAS FOR SPECIAL TECHNICAL WORK 

1 Hyth <3 Cam r far i al g av ator i the s© f th machine gyn 4 Ze Phot theod lit t ylng by phot g phy 

2 Hh t tat C^m f th r pr duct on of do^ me ts 5 Awt focus En!a ger 

3 F t s ph C m for ph togrUihlna m te s 6 Ph t gr phs of wedg spectr m de on plat* e sitl ed to th© I fra #<i 
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Fig 4 — SEISMOGRAMS FROM THE U S COAST Ahti GEODETIC SURVEY MAGRETIC 01 ERVATOEY NEAR HONOLULU HAWAII 


photograph upoR a strip of motion picturt him ill the thttk ^ Astronomical Fhotograpliy — One of the branche^^ of 
passing through a bank I! rarieia which is known a the citnie to which pnotGgriph\ i ot the prtitist impoiUnct is 
Recordak pro\ides i ptmanent rtcoid \hiLh rti h dnn i trenom \ the prfstnt time \ i iil ol m ition in i tronom\ 

1 hes the n k ot fraud 4 more recent form ot tin c imera Lno\ n has hecn itplactd al lo t entirely h> pho OoTiph) \ photo 

as the News Recor<^aL i employed le piio oerailin i sp person er ihic pate is u cd i he local plane oi tht telescope and the 

mm him so providing an enormous reduct on ii storige spict obsemrs work i rc aid to dirt mg the telescope towards 

Special cameras h ve also been designed lor photo raphirg the the obica to be photogr phed and torrecimg an\ irrtgulanties 
inside of rille barrel in order to stui^v the ero ion of the bore m tie drning clock \/ii ch would produce a shift m the position 
for lowering into oil wells m order to photograph the shaft ind ot the imi t upon the pate 

for use with ostoscopes to photognph the interior of the lrod\ In the ease of rthtc m telescopes the photographic focus is 
A .11 these cameras imohe the optical principles of he penscope of course identical \ith the \isua! tocus nice mirror b\&tems do 
iqv) not unoKe chromatic aberra ion and for thi reason as well as 

\n interestmg application of pho ograph> is the so called gun because of their lower cost all modern tcksco|>es of the largest 
camera designed by the Roval Nir lorre in 1916 and used tor ut are ot the reflecting t\pe ^ certain number of refractors 
the trammg of militar> a\iator& fSte Plate III fig i ) With ha\e been mide with photographic correction of heir lenses 
this camera which resembled m shipe a michmt gun an a-vntor but nos ot lit large refractors are corrected only for \isual 
in training engaged in mock comba photographed his adversaiw ra\s and with these photograph> is done on green sensitive pktts 
and on de\e!opinent the film showed the iccura \ of his aim through a st ong >e^Iow filtei so that the record is made by green 
High speed motion picture cameras enabling photographs to be ii ht 

taken at speeds of several thousand a second are much used for Stellar positions are now determined entirelv photographically 
the study of fast moving mechanisms the micrometer evepiece no longer being used In this connection 

The greatest application of photography is however to general the istrograpliic chart should be mentioned fS^fe Astronomy ) 
recording The use of photography for recording the movement 4 notable advance made possible by photography is the accurate 
of physical instruments is mentioned as early as in Tis determination of the parallatcs of the nearer stars The number 
sandier s handbook of photography As a rule any physical of stars observable has been greatly extended bv photographit 
instrument can be made to record photographically Thus a means the 100 m reflector at Mount Wilson recording stars ot 
galvanometer reflects a beam of light bv means a mirror the the twenty first magnitude that is about one million times 
movements of which are controlled by the current m the msfru fainter than the faintest stars visible to the naked eye And it 
ment If the light is allowed to fall on a photographic material may be confidently anticipated that the projected 00 inch re 
which IS moving a record will be obtained Convenient cameras fleeter when completed and used photographically will make a 
for this purpose use plates allowed to fall at uniform rates or proportionate increase 

rotating drums covered mih paper or film Spectroscopy— -In spectroscopy (qv) visual observation has 

A very wide ai^lication of photographic recording is found m also been refflaced by photography The ease indeed with which 
the oscillograph which is used for many purposes in addition to the ultra violet and violet imrts of the spectrum could be photo 
Its primary one of recording the wave form of intermittent or graphed has led perhaps to an undue amount of attention being 
alternating electric currents concentrated on those regions The photography of the longer 

The electrocardiograph is an oscillograph adapted to the record wave lengths of the visible spectrum became possible <mly af tar 

mg of the very weak currents produced by the heart the discovery of the isocyanine and catbocyanme dyes at the 

The applications of photographic recording are innumerable beginning of the twentieth caitiiry Using the new sensitimag 
its use for magnetographs and seismographs should however be dyes discovered m 1931 and the following years it is possible 

mentioned (See fig 4 ) When the mirror is attached to a dia to photograph the spectrum is fir as i 350 with ease (Sm 

phragm sound can be recorded and analysed (See Motion Plate III % ) 

MqtvmB ) In the ullm motet ordmary |iiotc«i»phit plates are mtisfac 

In comectioB with samce lAotopaphy is used (x) for re toiy'downto^som^ but below thm the al»oipth» of the gdatiii^ 
cording msibie images ( ) for mtegratmg radiation over long become mmw ¥ Schiinmim fir* mvestig ated the Aort wave 
periods {3) for detecting mvisiWe radmtioa (4) f or measuriiig length repon from lao mp to acto Ki|i by means of i^tes pro 
tte intensity of radiatron 1 and 2 covering the record lAted mtti a mmiramn of gdatoA satisfactory 

mg of visible jna-ges wlefcfecr for a long or & ^orfc tinm cannot gmphs have been made m this itgicm m m&mtf plates »n«t»w| 
of course be separated and cover betwech ll»m by f«r the with tuor»»ut bedste 

most ippoirlan| apj^cattoia of photograpliy of to 
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1 td onl\ tor he t\ ir i ion c i ba tru and ot tt oo t 

Uih 1 ht irino^^e cturt o i rii bu tbc dtii nc of 
the mil uiurpi and oi ts n h h noloti ts art 110%% rtachmg 
to lilt utnio 1 1 mit ot bt rt o \inp pow( r 01 ht mrrosj opt 
m e rt oKing power is iimi cd b\ tbt \a\e Itnp h ut tnc hpht 
u t<^ phj imic 0 r ph\ wii^ ultri \iu^e li ht is no\ of \aiut 
F his belli used with remarkabit results m the Held of biology 
md IS also being applied to the stud> ot the minute struc urt 
ot metallii al oys 

oiratus tor this puroose desi ntd b> A Kohler w is mtro 
duetd b} Carl Zti s m 1914 

In the photograph! of amed ptumen the con rol ot the 
crlour ot Ihe light 1 ot "re it importance and fo this purpose 
ets of light iilteis ha\t been dt ipncd b} irtans ot which slams 
can be photographed b> light €\acti\ complenieiit ir> to that 
which tht\ transmit Tht m \imum tun ra t is hu oblamed 
Fliototopograpiiy — Col Liusstdat ot the French army wa 
the pioneer m the pplitation of phrtOfc,ripb\ to urve!H% and 
since photo raphe ur\eMng is more suitable tor mountainous 
Lountne 11 was m the \lpme regions of Europe and the moun 
tain chains of Canada that the largest areas were hr t ur\e>ed 
pholographicilly Dr Deeille lite ur\ev or general of the Do 
immon of Canada studied the subject \ery exhausmeK and wrote 
a number of books on the ubject and the Russian sur\e\ors 
]hi\e also used photographic methods on a large scale t pecialh m 
their surveys of Siberia 

In order to make a photographic survey two photographs are 
taken 01 the same area from different known positions which are 
plotted on the map Lines are then drawn from the positions to 
each identifiable point on the map and object in the photograph 
until the complete survey is accomplished this plotting being done 
after the manner of a phne table suryey but with the advantage 
that the detailed plotting is done in the o&ce and is therefore 
independent of the weather the only work done in the field being 
the photo raph> The cameras used for the purpose are of rigid 
construction and ha\e levelling mounts so that they can be le\tlled 
precisely Elaborate photo theodolites have been devised for the 
puipose notably a beautiful mstrument designed b> Zeiss but 
smipier cameras are also quite satisfactory provided that they are 
rigidly made (See Plate III fig 4 ) No considerable area can 
of course be mapped without a skeleton of positions determined 
relatively to each other with precision and the primary tnangu 
ktion is therefore made over the area to be mapped other points 
then being interpolated from the photographs 
Another method of photo surveying is by the use of the prin 
ciple of stereoscopy Two photo thtodohles are put at the oppo 
site ends#of a measured base and exposures made in which the 
same objects are included From the photographs distances can 
he measured by the use of the stereo comparator designed and 
perfected by Prof Pulfnch of the optical research establishment 
of Carl Zass at Jena A notable advance in this field of stereo 
scopic photo surveying was made when Captain von Orel of 
the Austrian army developed the stereo autograph which is a 
ths:ee-<hmensional pantograph which can be used m conjunction 
with a stereo-comparator and will plot a map directly from the 
photographs Stereo-photo topography is now the most advanced 
of photograpluc methods of survey its accuracy is high and it 
ts rapd Its drawbacks are the high cost of the vmtmmmU 
the necessity for bas« meawemmt wMch » not always easy 
the ctmsiderabte wfeigM to be trans|)orted (Sm Plate PV ) 


Aerial Pliotograpliy Pho^ ogr iph\ from the air is utilized 
!i r ^ rpo t we 1 as tor survey mg Its use during the 

World War \\ ext p ive thousands of negatives being 

tV(,r\ dll bv ^ht armies The first aeroplane cameras were 
^ i itic ition 3! rd rd lari ras "with usually a focal plane 
hu tr md it m toil was c^eneralh plates carried in holders 
1 and la tr in 1 zme adapted for quick changing Hand 

K ^>tra li t ira*^ u m lazmes were later developed and were 
* u id hrcii m ^If I d 191 Liter semi automatic plate cam 
j ra wtrt dt 11,110 which the observer released the shutter while 
^ tht n tch mi n t thi me moment operated the changing of the 
plate Ir he h t year^ of the World Wkr (1914-1918) these 
cameras wire made of very lonsiderabie size as well as of 
verv con acrabk \ eight sometimes as many as ^0 plates each 
of whicl me isured 18 cm X 4 were carried in 

acimeraatoni int 

Tow ards the end of the W orld War film cameras were developed 
which were capable of carrving rolls of film giving 100 exposures 
iS 4 cep imctres m size The great advantage which cameras 
of this kind have over other cameras is of course the light 
wei ht of the material used In the year 1918 entirely automatic 
him cameras were made the changing of the film and the expo 
sure being carried out by means of a motor which might be 
either electrical or driven by the wind (See Plate V fig i ) 
Aulomalit film i imeras are now used almost exclusively in view 
of their supenonty o\er plate cameras 
j Fron the photographic point of view the most important 
j phenomenon encountered when working from a great height as 
' m an aeroplane is the scattering of the light by the atmosphere 
! an etiect which is general^ known as haze Since this scattering 
i IS greater for horter wave lengths of light it can be eliminated 
to a considerable extent bv the removal of the blue light and by 
the use of only longer wave lengths In order to accomplish this 
the matenals used are generally sensitive to red light and filters 
can be used with satisfactory results as to exposure under such 
conditions great penetration through hazy atmosphere is possible 
Excellent photogrinhs have been taken from the greatest height 
reached by an aeroplane and by balloon from the stratosphere 

While aerial photography is an immense aid to the military 
both for the detection of enemy operations and also for the 
preparation of maps its application to precision surveying is 
j subject to limitations It 1 not possible to note with sufficient 
’ accuracy the hei ht and angle of the aerial camera for a map to 
he made without correction for errors and consequently aerial 
sur\ eying requires the provision of bases of known position on 
the ground which can be included and used to scale and correct 
the photograph This limits its use in surveying (gv) since such 
measured bases are not always available Nevertheless there are 
many purposes for which aerial surveying is very well adapted 
A fire survey ol a uty can be made with sufficient accuracy by 
aenal photography at less than one tenth of the cost of a corre 
spending ground survey This makes it possible to repeat the fire 
surveys of rapidly growing cities at much more frequent intervals 
than could be done otherwise Surveys of lakes and forests can 
be carried out by the aeroplane rapidly and with sufficient 
accuracy for many different purposes (See A^cHAnonoGY 
Sn EX EYING ) 

Radiography (Sec Radiotherapy X Rays Nature of )— 
In this branch of photo raphy very special conditions of work are 
involved From its introduction m 1896 when X rays were dis 
covered by Rontgen the field of radiography — almost entirely in 
connection with its medical application— has grown until at the 
present time approximately as many negatives are taken by means 
of X rays as are made m portrait studies 

The earlier radiographs were made on plates of the same type 
as those used for portraiture improvements were made by the 
introduction of large quantities of silver salt into the emulsion 
while kter attempls were made to load the emulsion by the 
addition of salts of other metals m such a way that the absorption 
of the X rays would be mcrearf and high sensitiveness obtained 
There 1$ reason to beheve that these attempts were based on ah 
incorrect understanding of the laws of the a%orption#of the 




PHOTOGRAPHIC APPARATUS AND MATERiAL. 


1 A tom tio mil ta y type (ree rdl g) a I I came a I the Fal hlfd 

m ppmg m n pi n afs Inte alomet r wh h o nlrol th Int vals 
betw e expo wr 

2 Roll fflll de lopi g t k # 

3 In I ct e of an Image 


4 Sllv r b omide g al s b fo e a d after developm nl 

5 C yslalll e g alns of liver bromide I m omuls n 

6 Sil ®r g ains p od ced by dev I pment with hydroqui o 

7 Silve fl a ns prod c d by developmepl lyfih met I 

S Silver gr Ins produ d by developm nt with diamln phe of 
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\ ra>s A considerable d\jnce in be tcch i< a \ { n n 

double coated film i?vas m roduttd apcii\r>t u it* 
coated on both sides ot the him o tna he im \ w i r 
half on the tront and hah on the t Ck I i l r\ 
such films in combination w ith one or no e ce i \ t j 
called intensifying screens The e inten i ui oi « 

a layer containing calcium tung ta t to ted on a a ^ t w. 
port The calcium tun^ -^ate fiaort e u tr ne i n t s i 
the \ ra\s transforming a por ion o he \ ra\ ir o i ^ 

IS acti\e photographicall> The cneril ’^+ho’^ o \ ? k 
therefore is to expose the film m a ca e^re thi i ^ orcrn 
\\hich the film is pressed into cont cMvi h r intt ii i t 
on each side 

One of the great difticulties m obtaining r diogr ph o goo 
qualit> especialK when photographing throu h por luns or the 

bod> of considerable thickness is 

the presence of scattered radia j 

tion or secondary \ rays pro * 

duced bv the scattering of the t — " "" " T ? 

primary \ ravs in the tissues | 

Measurements have shown that 11 

the scattered radiation generall> 11 I 

accounts for as much as three 

fourths of the entire density of a ,1 

radio raph taken through the 

body and since this scattered ra 1 1 H 

diation does not contribute to the f i 1 

formation of the im|ge it natur i | n 

ally produces a great iowenng of 

contrast and general loss of detail ] J M 

and quahty The best method 

of eliminating this is the use of 

what IS known as the Potter 

BucLy diaphragm which consists 

of a gnd formed of strips of 

lead foil pointing tov^ard the 

source of the X rays This dia 

phra^m is placed between the s -diagram showing use 

subject photographed and the 

film In order to prexent its forming shadows the diaphragm is 
moved during exposure and under these conditionb the strips of 
lead cut out much of the scattered radiation which is not proceed 
mg from the source of \ ra^s but is scattered m all directions and 
thus enable the image to be formed to a much greater extent b> 
the direct X rays coming from the focal point (Si e fig ) 

For dental work the film i supplied m special packages to be 
held m ide the mouth usually with a backing of lead foil to stop 
secondary radiation and to enable the patka^^e to be moulded to 
the shape of the mouth Dental radiography ha been extended 
very rapidly and radiographs of the teeth are^raong the most 
valuable guides to the operations of the dental surgeon 

(C E K M) 

THEORY Of PHOTOGRAPHY 


Fig 5 — DIAGRAM SHOWING USE 
OF POTTER BUCKY DIAPHRAGM 


The Sensitiwe Material — ^If a photographic negative be ex 
amined under a microscope it will be seen to consist not of a 
continuous homogeneous surface but of discrete small silver 
grams occurnng chiefiy m clumps (See Plate V fig 3 ) These 
silver grams are derived from the structure of the ongmal sensi 
tive emulsion This is shown in Plate V fig 4 where we see that 
the developed grams correspond m general form and position to 
the undeveloped silver bromide grams from which they were 
produced 

If the emulsion is removed from a sensitive film and spread out 
under a microscope m a thm layer it will be seen that the silver 
bromide is m the form of crystals these being usually fiat crystak 
generally hexagonal or triangular m shape Plate V fig s) 
These crystals are very small 5^ m or less across, there are 
great numbers of them m a film several thousand million m a 
square mch^ and them sisfce depends upon the way m which the 
emulsion was made 

If an mnitaon 1 $ made by &d&m a soluiitA of sdver mtrate 

# « 
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r ^ j r 4! t nt o ctianit lit ihtr bro wk 
t Ml f i i ihitii 5 a It 1 iTJii quan 1 % ol 
( n i^u nn lit r bro’nidt will b 
u 1 ^ I lur 1 ii rc m in pen ion 

^ k II t nt 1 cr r a 1 hi liromidt 

i It I r r n ht pn per trPi tru ui 

■ I f 1 i } 1 xh lit I hi it 

W 1 m t ed ii h i iptir 

i j c \ rp It ^ lie coiOLr ch me. 

U j \ D r r 1 \j u tr 0 nt pre ip a c by 

iP 01 \ \ h no i I i tpc ihcr hihde is cre ihinc 

r c c c^i t icluur i iJ ^ urp^ti btim, 

f r u i I t 1 tht i/i ol the ir\ al \ tins 
i i in / , ru t he t a I in ii in n iti itc jU 
"It iMti ir £ 4 I tr i\ atttr h bu k 01 tht 

t u 1 P het lit 1 \ifi the tFTi*! on is stf it lu u| 
h jLt /mg 2 brouen t\t ru thc’^ /a bed o rt 0 e the 
du t i It IS incn i r her r ptred o obtain the sen iti\ nt 
eqai cd 

Tic sen 1 2\cne ud a d pends to a \tr^ ! rgt extent upon 
he p rl uar knd 01 g li nc u cd ome gtiaUne gnmg high 

j cn I nene mhik 0 ^tr ipk app ren h of the amt chem 

leal pn\ 1 i i oper it will rot gi\t good scnbitivenes how 
c%cr the heating 1 continacd \ will be shov^n later thi 

ha beer found to b due U) 1 mail rrpun y carried in the 
gf latme 

The cry St 1 m an emu! ion \ar> \er\ greatlv m size their 
size and di tnbuhon being controlled by the conditions undtr 
which the cmukion i s precipVated and digested The sizes oi 
j rain which occur m an emu ion art directly eonnectea with 
photographic piupcrtjc ot that emulsion 
When the grim co\er a wide range of sizes the emubion is 
uitable for making ntgi 2 es it usiallv his a high degree of 
sensitiy eness and a low dcgiec of centrist When on the other 
hmd the gnins are small ind umform th emulsion has a high 
degree ol contrast and a lowe sensinieness such emulsions 
being used for po iti\e tilm or lantern slide making 
If we buppo e that the same imoimt ot photo chemici! product 
I (latent imige) makes either a large or a small gram decelopabie 
then other things being equal the lar^^er gram con ributcs a 
larger amount of sii\ cr to the image and thus gives more density 
for the same amount of ligh^ action than a smaller gram For 
this reason alone emulsions containing large grams would be 
more sensitice than those coniaimng small grains but experiment 
has shown that this is not the only factor and that on the a\ er 
age larger grams require less light action to become develop 
able than small <^riins Further it has been shown that the seat 
of this sensitneness is concentnted m specks in the grams and 
the sensitiv eness of the gram depends upon the presence and the 
number of these sensitne sfiecks 
Since they differ m nature from the silver bromide it was 
suspected that the specks were derived from the gelatine since 
some gelatines give emulsions which are much more sensitive than 
others A material was extracted from gelatine which was identi 
fied by Dr S E Sheppard with alhl mustard oil which in am 
momacal solution becomes ailvl thiocarbarmde Ally! thiocar 
bamide reacts with silver bromide and the compound of the two 
in alkaline solution produces silver sulphide so that the sensitizing 
specks may consist of mmute traces of silver sulphide on the 
surface of the silver bromide gram The ripemng pro^^ess m the 
preparation of gelatine bromide emuhions may therefore be 
asenbed partly to the growth of grains of larger sizes from those 
of small dimensions and partly to the production of the sensitiz 
mg specks of silver sulphide on the surface of the gram Silver 
itself may also be associated with the specks 
The exact action of hgfat u|Mm the silver halide and the nature 
of the product which renders the grams developable is not wet 
' understood although recaat work is tending to define the issue 
and to suggest that we are not far from the complete solution 
of the problem the exposed silver halide which changes to silver 
m deveio|»ient m known m pliotopa|*y as the latent imam 
md the preiAem of tie nature of il» ktmt image has been a 
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1 orm li sir e li h % bitn o pe it n n\ 

Md ^ 1 tu n al '^ri'oc t i iha oi aci iH i tht (ttpo 

01 in a rtduurc: n sl h as a tie c oei I can 
bt atstro\ed poiAeriul * xi ium a^eni u !i i chru'nic il 
or ad ptrman anate The e pronertie eem tail or ht 
e\i tt.nce oi sop'e dei rite chemical mdmaual and i would 
appear therelore that the htent iirac:e mh t con is oi or'c t 
due ioii product of sii er b oiiide Tho e which ha\e been ug 
gested are sihtr sub bromide and metallic iKer 

The exi tepte ol she srfe bromide i doubllul he lormuk 
\arBr has been proposed but it has never been prepaied m a 
pure state \i! attempt to prepa e it have re ul ed m mixtures 
or «old soiutons of silver bromide wi h metaihe silver "While 
the theor> that silver sub bromide vva the material of the latent 
image was accepted for many wears it is now generailv agreed 
tha the im ge consists of met Eic siive m very small amounts 
lormed bv the reduction ot silver bromide 
When light falls upon a cr> tal of silver bromide thtreiore 
It produces a small quantity (perhaps a tew hundred or a few 
thousand atoms) of silver The sue or condition of this speck 
of silver determines whether or not it v ill act as \ nucleus to 
make the crista! developable The production of the silver ip 
pear to be greatly facilitated bv the existence on the cr>stal 
of small specks of foreign materi il presumu-bh from Sh ppard s 
worl mainh silver sulphide The mechanism oi this ac ion is 
Stitt under discussion 

Dr bheppard and his coliea<^ucs have developed a theory which 
they term the concentration speck theor> according to which 
the action of the sensitizing speck is to concentrate the energy 
falling upon the silver bromide and enable silver to be liberated 
at the boundary of the speck Toy and Trivelli have suggested 
independently that the chief action of light is to increase the con 
ductivity of the silver bromide and Tnvelli suggests that an elec 
trolytic action then ensues as a result of which metallic silver is 
deposited in contact with the silver sulphide speck Hickman and 
others have postulated that a sensitizing speck must be an accep 
tor for the halogen set free and many mechanisms have been sug 
gested for the reaction Much work remains to be done on this 
problem however 

l>eTeiopmciit' — ^In the process of development the bromine 
IS removed from the crystals of silver bromide which are trans 
formed into coke like masses of metallic silver With some 
developers the silver takes the form of the silver bromide grains 
while with others the gram is entirely broken up and distorted 
and IS merely replaced by an equivalent amount of metallic silver 
(See Plate V figs 6 7 S ) There are many chemicals which will 
reduce silver bromide to silver but m order to act as a developer 
It IS necessary that the solution should have the power of turn 
mg exposed silver bromide into metallic silver and should not 
be able to act on unexposed silver bromide since if the solution 
acted on fie unexposed as well as the exposed grams the whole 
film would darken and we should not get an image at all Only 
a hmited number of substances have the power of distm 
between exposed and unexposed grains of silver bro 
and thel^e are therefore only a few substances which are 
siptat^le for use as developers With the exception of ferrous 
and one or two other inorganic compounds which have 
kto all the developing agents used are phenohe 

m artw Cttapowads derived from benzene or i»phthalene 
TM chief #veloping substances are pyro^Iol or pym m 
iii/ calls it* hydroquinone and in^yiparamino 
wWch IS kh<rs!m tra^ iiam« m^h and 

^ Al of sib#tosic« are Elated 


obo^zene 

it wa hov n bv Lumiere and Seyewetz and by Andresen 
1 n oide to be p cticali} a eiul developers must contain 
1 1 t 3 r>G 0 u u Hb or t 0 ammo groups or 01 e hydroxyl 

i ? me 11 Ti op t d to the benzene nucleus in he para 
^ bo 31 "" a tcripoands have no developing power 

Tb hrtt i \ c 0 1 a nts ch efiy used are thus hydroqumone 

OH 


which 1 pir dh\ ro\ benzene and is made by the oxidation of 
ni 1 i and ht rtduc ion oi the quinone formed metol or methyl 
piraminopheaui 


OH 



CH\H 


which can oe produced bv the methylation of parammophenoi 
or b various other 1 s direct reactions and pyrogallol tnhy 
dro XV benzene 


OH 



which IS piodmed by the distillation of gaihe acid 
In addition to these three there are a large number of similar 
compound which can be used as developing agents and for which 
advantages are sometimes claimed In all probability however 
the three ompounds gnen above will supply all the needs of the 
photographer 

Two compounds which have some wide use however are 
paiairmophenoi 

OH 



NH 


which IS intermediate m its properties between methylparammo 
phenol and hydroqumone and diaminophenoi or amidol which 
IS used for the development of papers 

OH 

0 ™ 

NH2 

With the exception of diaminophenoi these compounds are 
unable to reduce silver bromide in neutral or acid solution and 
in order to make a developer alkah must be present in the so 
lution On the other hand m the case of the ammophenols the 
developing a“eiits are used m the form of salts of the bases thus 
metol IS the sulphate of methyl parammophenoi and it is usual 
to employ the chlonde of parammophenoi and of diammophenol 
Enough alkah must therefore be added initially to hberate the 
base itself which is usually insoluble m water and to redissolve 
It as the alkaline phenohte The most convenient alkah is 
sodium carbonate and a typical developer would thus consist of 
pyrogallol with sodium carbonate added to it As is well known 
however alkaline pyrogallol absorbs oxygen from the air very 
rapidly and would soon darken and lose its developing power In 
order to make a developer keep a small quantity of sodium sul 
jAite IS added to the solution The sulphite protects the devel 
oper from oxidation and thereby enables it to retain its full 
developing power although the sulphite when used alone pos 
sesses no developing power whatever 
The essetttml constituents of a developer therefore are the de 
velopmg agent— pyro hydroqumone or metol the alkah, v^'bich 
IS generally sodmia caibonate and the preservative Vrlnch is 
sodium sulphite In addition it is usual to add a smaE amount 
of a&akae bromide '»fluch will «:t is a rsstrajaar and mevent 
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the de\elopncnt 01 unexpowd iver L t d dj 

what IS known as fot, * 

The vanous de\e'opmg agents b tin t j \ r 

Suppose foi instance that we make up r c ci . i ♦ 
hydroqumone and the other with irt o' a d j t 
film m each «t the same time In the me 0 d Jopt he e 
1 ill appear \er> quickly „nd will app< r 4 1 0 l 
the same time the less exposed innn ns k h ot e 
the shadow's in the picture p, lann thif c 
highhcrhts On the oUier hand 1 h ihi Ihx 1 
ima e will appear more lowh nnJ he t 
or the hi hh ht will appear fa n 1 b h 

shadoi s ha\ e appeared on the sun 1 1 ot he 
lights will ha\e acquired cons Jeralle u % If r cl 
stopped as soon as the whole 11 1 igc i out at n 
oped in metol wj!!! be uerv thin and grey 0 er > ' 1 

de\ eloped in hydroqumone will hn\e a ood d 1 t 
the hi h'lghts Thus of the e two deeelopei s max 1 

metol gnes detail first and then slowh bm ' n d i 1 

with hydroqumone the detail come onh u tr eoi i ' it u 
sity has been acquir d It is tor this rta on th it fa t > \el 
oping agents are used m combinition the h c oqunt ues 
the density and the metol the detail and to t her hc\ n k 
a satislactory de\ eloper 

These differences in the beha\ionr ot dt\elopm<^ 

due to a property of the dteelopci which is comm ml km i 
in photography as the reduction poh nUd 

The reaction of dai,elopment m ly be represented b\ the t ) \ 

ing general equation — 


t I han iii ctiii to r plate tn 

a )r I i t < i U) I ! 

I {} ¥tUT n ht bruniile 
u li 1 4 t ti d 

T 1 If I i! cli ff ITt 

K 

^ t i t t ni ex 



Fig 6 —development of exposed chains in a film which is half 

DEVELOPED IN ONE M NOTE 

t I t beg I I 2 d ft r 1 rr ut 3 d fie 2 mi tw 4lh 

art 3 m ul« 5 th tier 4 m tc 6th afte 5 mm I a 


\aR+\gI 5 rriVg+ViBH R 

The sodium salt of the reducing agent >miboli/td R re) t 
with Sliver bromide and forms me ilhc sil tr the oxidatio 
product of the developing agent ^ hich is s>mboli ra d\ R 
and sodium bromide 

The reaction will go m either direction accoi dn o the 
driving force available and in practice qumone the oxidation 
product of hydroqumone together with sodium bro nidc will 
bleach a silver negative transforming the metallic silver into 
Sliver bromide Now the driving foice m the direction from 
left to right depends upon the reduction potentiil of the de 
veloper This is opposed bv the reaction m the oppo itc direction 
which IS dependent on the concentration of soluble bromide and 
of developer oxidation product in the solution so that if the 


posfd gram reaev to bt developed ind then as development 
proc td tnc c exposed crams arc turned into grains of black 
sii er so hat the numhtr of developable grains decrea es during 
develop tnt until at hst there are no developable gnms left all 
tho e which can be developed have been acted upon and the 
development of thi im ige cca es The rate it vvhi h the grams de 
velop depends upon the nuirher oi exposed but undeveloped grams 
left and as the grims i e developed and the number of unde 
I V loped gniiis rem lining becoires less fewer and fewer grams 
I develop in each minute until Imiilv it is not worth vhilc to pro 
f long the devtiopment in order to get an more densii> (See 
I hg 6 ) 

i Tht growth of the image durm^ development is refined to as 
, a growth of dtnsit) that is to sav the densitv is i measure of 


bromide be increased the rate of the reaction will bt lowered 
It IS thus possible to measure the reduction potential of a de 
veloper by the effect of potassium bromide on development as 
was originally suggested by S E Sheppard A careful study of 
this was earned out by A H Niet2; who gives what are probably 
the most rehable data for the developers as follo'sfs ■ — 


Developer 

Relative energy 

Ferrous oxalate 

0 

p phenytoe diaiume liydrocMonde (no alkah) 

0 ^ 

p phejayleae diamme hydrochloride (alkali) 

04 

Hydroqumone (standard) 

I 0 

p phenylglycme 

X d 

Hydroxylamme 

0 

Toluhydroquinone 

3 

p ammophenol (hydrochloride) 

6 0 

Chlorhydroqmnone 

70 

Dimethyl p ammophenol (suiphate) 

10 0 

Monomethyl p ammophenol (sulphate) 

0 0 

Diammophenol 

SO 40 


A developer much used for negative malang was pyrogaUoi 
Owing to the fact that pyxo is changed during development into a 
yellow substance some of which remams associated with the sil 
ver xn the image pyro tods fcp give a slightly yellowish image 
which has very much grater printing power than the plain silver 
image The yellowish slam w prevented from forming by sulphite 
SO th^t the more sujlphite there is m a devdoper to km colour 
wiil tow fym torefore used only fm to de 
of nepfave% pites m or postive fitof fe 

metol to hydro 


the number of grains of silver which are produced at any given 
pent The e grams of silver alter the him has been cleared by 
the ffxmg bath obstruct the pass ige of light through the film 
The densit> of an image is measured m units which are based 
on the amount of silver which will let through A of the light 
so tot if onh of the light falling on the negative gets 
through a certain part of it that portion of the negative is said 
to have a density of i Similarly when only of the light 
incident is transmitted that part of the negative is said to have 
a density of 2 The blackest part of a negative may We a 





|-T - 1 -1 n; :innrjrvi - i— ..i -.r.-r-r, i ir ■x.-i:— — ^ 

1 BEirenv a tones i or Iw and the shadows 

perhaps (Sm fig 7 ) 

The dinermce of density be 
tweea the daifast portlcm and 
the hghtest portion o|,the nega 

! _____ 1 tive is called its contrast 

Fis 7-— OEBBiriES OF vABious Suice the contrast depends 
PARTO OF A KE6AT1VE chiefly upcHi the density of the 

iJetiXht toEliUghts It grows dmngdevel 

opment jmt as the density does 
iSee fig 8) It grows rajadly at first when there are many 
grains to be developed and then more slowly until finally when 
the exposed grains are all d«wdoped the negative wiU not give 
any more contrast however kwg development may be proknged 
and a contmuabon of development wE resiflt only m pro 
dnctimi of iog Tho finsl cmatiwt which cam be ohlaiiied depends 
thriamJ of e««tom i»od Tie fest tsjsttteqae, ®ach as Q»e 
nt^abve eiwidsMW*, gwo modawte emttert, baA tie slow emmlsioBS 
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Fig 8 — THE GROWTH OF CONTRAST DURING DEVELOPMENT 


the rtlatioD bctmten the tmie of de\ elopment and the temperature 
arc m common use in photograpin hig lo shows such a curve 
supplied tor use of \ rav workers giving the timt of development 
ior a standard developer at van ms temperatures 
After Processes — \fter development the undeveloped silver 
bromide is ^emo^td bv immer ion oi the negative or print m what 
IS called the h\in bath There are oni> a few sub tances 
which will dissolve silver bromide and the one which is univer 
alh used m modern photography is sodium thiosulpba e 
Na b Oi which is known to pho ographtrs as hvposulphite of 
soda or more usuail> as hvpo — the name h^posulphltc of soda 
being used bv chemists for another ab tance Cvamde is used as 
the t)Xin<^ bath m the wet collodion process because it will dis 
solve silver iodide while thiosulphate will not It is not desirable 
for use with gel itm bromide phtes how ev er 

1 negitive or print transferred to the fixing bath mvanabl> 
carries some developer with it and if this developer aecumuhted 
in the bath it would cause stain or fog It is customar> there 
fore to add acid to the fixing bath to neutralize the xikali from 
the developer and prevent this action If free aeid is added to 
a thiosulphate solution it is decomposed forming sulphur This 
can be prevented however b> the iddition ot sulphite which 
preserves th bath "Weak acids are u ed so thit a reiativei> 
large quantity can be emplo> ed without making the bath too acid 
Acetic acid is generally used Materials are also added to the 
fixing bath to prevent softening of the gelatin The commonest 
IS alum and a tvpicai fixing bath therefore contains to so% 
of Its weight of hypo about of anhydrous sodium sulphite 



Fig » —THE GREATEST CONTRAST WITH DIFFERENT EMULSIONS 


and of potassium alum and 3% of 28% acetic acid The developer 
alkali earned over by the negatives or prmts to the fixing bath 
tends to neutralize the acetic acid and eventually may cause a 
sludge of aiumma to form m the bath and decrease its ability to 
harden This tendency to sludge can be reduced by adding boric 
acid to the fixing bath This also extends the hardening life of 
the stdution 

The rate of fixmg depends upon the concentration of the hypo 
on th© tempetattn© It to a maxrmum with about 

felpo wad decreases with stronger solutions owing to a d© 


e ea e 0^ he sv tiling of the gelatme and consequent difficulty 
c pt If r 10 

4 verv impo an^ operation in photography is the washing of 
he reg ^ivt and prints in order to remove from them the 
t^tm tai 0! the fix rg bath If an exhausted fixing bath has been 
d d iHer coninounds wiT be presen during washing and it is 
n ost impor an th t hev should be removed by complete washing 

The rate of v ashm^ depends largely upon the rate of diffusion 
ot h>pu out 01 tie ii‘*n into the water provided the water m 
con^ct with the na^erml is continuously removed In washing 



the amount of h>po remammg in the gelatme is continually 
halved m the same period of time as the washing proceeds An 
average negative for instance will give up half its hypo in two 
minutes so that at the end of 2 mm half the hypo wiH be re 
maimng m it after 4 mm one quarter after 6 mm one eighth 
after 8 mm one sixteenth 10 mm one thirty second etc It 
will be seen that m a short time the amount of hypo remaining 
Will be infinitesimal This however assumes that the negative is 
contmualiy exposed to fresh water which is the most important 
matter in arranging the washing of either negatives or prints 

Redutction — -When a negative is too dense it is sometimes 
reduced By reduction m photography is meant the removal of 
some Sliver from the image so as to produce a less intense image 
Thus m the case of an over developed plate there will be too 
much density and contrast and the negative may be reduced to 
lessen this In the case of an overexposed negative there may 
not be an excess of contrast but the negative will be too dense 
all over and m this case what is required is the removal of the 
excess density 

Ail the photographic reducers are oxidizing agents and almost 
any strong oxidizing agent wiE act as a photographic reducer and 
will remove silver but various oxidizing agents behave differently 
m respect to the highlights and shadows of the image Reducing 
solutions can be placed in three classes — 

A Cutting reducers 
B True scale reducers 
C riattemng reducers 

A The cutting reducers remove an equal amount of silver from 
all parts of the image and consequently remove a larger propor 
tion of the image from the shadows than from the highlights of 
the negative The typical cutting reducer is that known as 
Farmers’^ reducer This consists of a mixture of potassium 
femcyanide and hypo the potassium ferncyarade oxidizhg thd 
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sihtr to sihtr ierrocv i lut iiJ It h\pii j t ^ 
compound 

4 iiofher cuttm redu r oerr i a a t 1 ^ i 

are \er> stion^ o\idi 7 an i j 3 j 1 

ganatt contamiii sulphuric a id i pi r 0 « * 

oxdi/e the siher osiher i Iph t h th s l 11 j 1 

water to be di «;ol\ed 

B P oportionii reducer art he t wr t it i 

lie ati\e m propor ion to 1 oun oi s t % t r ^ 
exactly undo the ction ot de\t bpm n 1 r ^ rii \ 1 

the densit\ ot ah par^s ot rt a 1 crt cp i 
\ correct h exposed but o\er d n \t hi t 

duced wi h a proportional reducer iniort 1 i t ^ ht * t t o 
sin le substances which form exac 1 \ proper lona 1 1 ctr ^ 
by mixm permanginati vhichi a lei K t n rt a cr w h 
persulphate which is a flat enmg reducer a pio or ion ^ tuu c 
may be obtained 

C In order to ha\e a flattening redu er w requ t jre %\hich ! 
acts xery much moie on the hed\w dtpo i hir e i hgh de I 
posits of the negatixe ana which will con equ£ot\ redu he 
highli hts without atfectmg the del il m the hidews OnK one 
such reducer is know n and this is a nmon um rt rsu’ph t \n 
moniuni persulphate is a powerful oxiiizn agen ana i ack h 
siher ot the ne ame transfer mni, it into siher sulphite wh cb 
dissolves in the solution It must be u ed ir an acid o^u ion and 
IS somewhat uncertain in its behaxiour 0 ca lonalK rtiu mg to 
act and always acting more rapidh m measure a the reduction 
progresses » 

latensification — ^Intensification 1 photogiapbicalh the oppo 
site of reduction the object bem tOn^ntreise contrast Thi 1 
done by the deposition of some other material on the siKer ima^^e 
A siher image for instance can be yerx much intensiticd bv 
lonmg it with uranium the reddish broyyii urinium ten ocyanide 
having very great printing strength and comtrtmg a weak ne 1 
tive into one haying a great eftectne contrast for pnn^mg pur | 
poses Usual} howexer mtensihcation is performed b} deposit 
ing a Silver mercurv or chiomium compound upon the image j 
and man} photographic mtensifiers depend upon the use of mer I 
cur> Experience has shown that mercury intensifaed images are i 
not usually as stable as images produced by chromium mtensih ^ 
cation 

The mercuric intensifier consists of a soluuon of mercuric 
chloride a feyv drops of amiromum chloride or hvdroehlonc 
acid being added to the solution When the iher image is 
placed in this it reacts with the mercuric chlonde and forms a 
mixture of silver chlonde and mercurous chloride The bleached 
image which appears white can then be treated in various ways 
If it IS dey eloped for instance both the silver chlonde and the 
mercurous chlonde will be reduced to the metal and to ever> 
part of silver there will be added an equal part of mercury 
Instead of using a developer the image may bt blackened with 
ammonia which forms a black mercury ammomum complex 
and produces a high degree of intensification 

A very powerful method of mtensification used chiefly for 
negatives made by photo engravers is obtained by bleaching with 
mercuric chlonde and bhekenmg with silver dissolved m potas 
Slum cyanide The use of the cyanide cuts the shadows very 
slightly at the same time that the highlights are intensified so 
that a great increase m the contrast of the negative is obtained ' 
Ibis IS usually known as the Monckhoven intensifier 

In the case of the chromium intensifier the silver image is 
bleached with a solution of bichromate contammg a very- little 
hydrochloric acid bichromate being an oxidwer of the same type 
as permanganate or f erncyamde The image is then re developed 
and will be found to be intensified by the deposition of a 
chromium compound This mtensilier has found mcreasmg favour 
owing to the ease and certainty of its operation and the per 
manency of the intensified image 

SensitometJ^y—The first quantitative measurements of the 
result of the action of light on photographic materials were made 
hy ^ir W de W (then Captain) Abney m 1S74 (Abnev Fm 
^ pp ^^74 ) constructed an instrument by 
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Hurler Drimtid and otlnrs bowed txptnmen ilH tfiit thi 
densit} D ot a g\tn silxer deposit was proportion 1 1 to the ma s 
of silver per unit area coptamed in the deposit It has recenil} 
beer shown b} Sheppard md Bdlard that the relation is only 
approximate and lint there nn} be considerable departu ts from 
true proportionibty with variations of exposure md development 
A deposit transmitting approximate!} one tenth of the incident 
light that IS having a den itv of i is given by about i/xo mg 
of silver per square centim tre of the film 

Basing their studies on their definition of densit} Hurter and 
Dnfiield exposed photographic plates for definite time to a 
standard andle b\ mean of a rotating wheel with cut out sectors 
of various ingks The pii e were developed in 1 non biomided 
developer fixed washed dried and the den lUcs plotted on a 



Fm n — CHAIIAcrEillSTIC CURVE OF AM EMULSIOM 


chart with the logarithms of the exposure time (logjoE) m 
abscissae and densities as ordinates as is shown m the accom 
panying diagram (See fig 1 1 ) 

This shows what is known as the charactenstic curve of an 
emulsnm There are three fairly well defined regions of the 
curve Thus irom J to j@ we have the initial part convex to the 
log B axis which may be termed the region of underexposure 
between B and C known as the penerf of correct exposure the 
increase of density is practically constant for each increase of 
exposure being anthmelical for each geoiaelnc increase of 
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^bE^SITOMETRy 

r k 1 able that exposure m sensitometric mstru 
:) ^ 0 on!\ be conimuous but of the intensity level 

3e u tu in I r tit 

n il pi 0 on tier w tli teo light sources used b> Hurter 
e d hi b en super eded h\ various optical instruments 
.r 1 he den itics and these m turn appear likely to 
rtu b ph\ il 1 photome ers such those employing 
rtnt ced Ine deiisitv obtained depends on v.iietber 
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D speeds or ptoo nol n ip it n ^uih sptca art no 
1 01 i\ei h \ at trrmid in i to dm e \iiil lot spccmiations 
o Hur i id Dn ntk \ ti e prt it ir exposures are at 
CO ill tiectri Ian p Here i no gtner I a retn en^ a aU 
tacti r\ me hco or cmIu tin p co dthoukli the qu ion is 
fciimdstj td ] ttrn ^ cn i i\ 

Iht peril ict a d i btm quite ob olete a a aidird h ht 
sour t the thancier of 1 1 so irce to be adopted is oi grt t 
inpor net intt Us pho o npit iett v.iii depend upoi its 
colour One candle power u daxlmh his non than ten tnics 
the pliotognpkc eiitci or one candle >owtr ot light trom a 
permiciti find e \b most plates ire exposea to daylight it 
might be ssun ed thk thi!> should be the mix d adopted but 
the praetiial diiticuitie of tnsu a cnistant illumination of 
con tant ptctral composition irt insupt table The stand ird 
candle i notably poor m ultriviokt violet and blue radia 
tiers being di tmeth \eIow m colour The simc objection 
applies 0 the Hefner \ltencik amvl iti late lamp which was 
used m German\ is stindird 

It 1$ impobsiblt to tximine m ditail all Imht sources sug ested 
but It has now been agreed to use a limp s andardiFid to work 
at a colour ttmptia ure or ^,60 k wuh colour hiters to reduce 
Its spectral composition to the cqu \altnt or sunlight 
Ihe «pectni composition ot the light is ail important m xiew 
of the e\ er mcreismg employment of colour eositixe materials 
\s was shown on«^inall> by Abney in intermittent exposure 
does not give the same elect as a continuous exposure for the 
same total time The use of a rapidlv rotating sector is there 
fore undesirable and instruments giving continuous exposures 
hould be used 

Another important factor is the failure of the reciprocity law 
E^It As was first shown by Abney (Proc Royal Soc 54 pp 
143-14/ 1894) the effect of an exposure is not independent of 
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Fl« it — SHOWmO RELATIOH BETWEEN DENSITY AND mTlNSITY 
ft mim CONSTANT 

the mtensity Recent work has shown that the curve showing 
the ration between density and intensity It being constant has 
a maximuin this point being referred to as the ^optimum 
iptewtty (Sm fig 12 ) The shape of the cum as well u its 
iWlfite values vaiy with the type of the eipulsion and also 
the mm length of the light that is used The work of Jones 
1 and Webb has shoWp the great importance of the reciprocity 
If^H work 



Fig 13 —CHANGE OF DENSITY AND GAMMA WITH JIME OF DEVELOPMENT 

It IS read in contact with a diffusing screen such as opal glass 
or whether it is observed b parallel light from a collimator With 
the latter as was pointed out by Abney Chapman Jones and 
Calher much of the incident li ht is scattered so that the 
density has a higher value than when measured by completely 

1 a ^ 1 I.. X. ^ density of parallel light 

disused Igrt The ratio b tween 1 :: — t-tw — TT- ' T ' r was 

density of diffused light 

termed Q by Calher it varied m amount from approximately 
unity to values as high as i 6 The value of Q for average nega 
tives IS about x 4 

Recently graduated wedges of neutral tint have been used very 
largely in sensitometry both for exposing and for the measuie 
ment of densities 

A point of considerable importance in speed determination 
IS that of the fog inherent in the emulsion and developed without 
Ii«'ht action Hurter and Driffield assumed that this was constant 
throughout all densities or in other words through ail exposuie 
penods but such is not ihe case there being actually more fog 
in the underexposed parts than in the more exposed parts because 
there 1$ less silver bromide available and also more bromide set 
free here than m the less exposed parts 

Returning to % ii it will be observed that the tangent of 
the angle at which the straight line meets tlie exposure axis is 
marked a This angle is of great importance in photography 
since It defines the contrast of the image The tangent of the 
angle that is the slope of the straight line was termed 7 by 
Hurter and Driffield and was called the development factor 
since its value depends upon the time of development During 
development the value of 7 increases the increase tending to 
reach a limiting term gamma infinity ) which measures the 
extreme contrast of winch a plate is capable Thus if we develop 
for different times plates which have been given a senes of 
eiqposures increasing in geometrical proportion measure the 
densities and plot the resulting curves we shall get the result 
shown in fig 13 m which are shown curves corresponding to 
development times of i min 2 mm ^ 3 mm 5 mm and 6 mtn 
wnne Too corresponds to the maxunum development that can be 
given before the contrast diminishes owing to fog 

If now we plot 7 or denaty as a function bf time we get a cutve 
of the type sh^ in fig 14 It will be s«n that tfie imlue p/ 7 
mertees t^dly at first and tihm more slowly^ finally reacJniig a 
hniit 7 fi 39 Tins is an exponential quryej the mte of developlmqn|^ 
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Fig 14 — 7T CURVE SHOWING GROWTH OF WITH IHCREASIHG TIME OF j 
DEVELOP! ENT ^ j 

ihc txpo ufc I is hut it i point somcwlial btiow it the cfttct cf 
nromidi tc ui\ lent lo d constant d pression of density in 
the lim purtion of iht tune (St lig 15) j 

the phaottnpliit ih niten tus of printing papers can bt j 
mcisur d H 1 procedure simihi to tl at used for ntgatitc ma | 
ttn il hut in this t ise i is not the m tss of reduced ihtr which is | 
oi chief import 41 tt but its rtlaiive rtfltctmg power The reflet 
tion dm It} IS ! us tht logarithm of the r ciprocal of the reflecting j 
pemtr ID- log f i R} the rttleeting power bung measured with 
illannnuon at 4s to the phni of the paper The charatleristic 
ciir\ib obtained wi h ditierent times of development are shown m 
tig 16 ind It will bt stcn that the effect of increise in time of 
divilopmtn^ is to p odute a regres ion ot the mertia without 
chin i in / c\ tpt m tht very earliest tages where the curves 
art y ualH of a distorted form The lollowing tonstints may be 
demtd — 
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Fig 1 — BROMIDE DEPRESSION CURVE BROMIDE IN THE DEVELOPER 
CAUSES A DEPRESSION OF THE CONVERGENCE POINT 

to the phv^iid bngl tre s throi. hoot i wii e rmge it is gcneralh 
bultiuent tor tone r production m pfaotographv to deal with the 
phvsical touts in the onmn'il and ht reproduction 
Tht dmcrences 111 brigltn sb ‘which occur ir nature may be 
nrodmed be diituencc eithe in the rtfleumg pov^er of the dit 
n rent portion of the ubiut or b> diitrcnces m he lilummation 
Mnce m ratural s ints both th rcflcctin powir ind the illunma 
t on c iry some part ot a land cipc con i ting of clouds in sun 
icht and others of dark rocks in the hadt the range of contrast 
is olttn very coi iderable For photographic purposes a scale or 
contrast 01 i to 4 in mhith the brightest thing is onlv lOur times 
IS bn ht as the darkts is \er} low ard such 1 subject would be 
called flat a contra t of i 10 10 is a medium soft contrast x to 




Fig I« — CHARACTERISTIC CURVE OF PAPERS WITH INCREASING TIMES 
OF OEVEiOrWSNT INCREASING TIME OF DEVEiOFMENT FRoAlCES HE 
GRESSIOH m IHllTIA WITHOUT AFFECTiliG y EXCEPT DURING INmiCtlOp 

PERIOD 

SO a strong contrast i to 40 strong and 1: to 100 an cx 
twme d^ree of contrast All these d^wes of contrast occur in 
subj^rts such as landscapes stred; and seashore scenes 
Wli€» a phot^mph is macte* the operation is daie m two sep 
aratf sIqis A negativi is first made in wkch all the tones of the 
original are invertiwi che bngMesI iwrt of the subject being rep» 
seated by the deposit of siiyct m the illative wkch lets thtoc^ 
tie feist. tmMit of imd tt* darker |«rts r^^nted br the 
tma^awnt tw« this ptiaW ufK» a sewlw 

■pil^ to f mm a pirtt fa wtaeh tiw of totutti is tgaifc 
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printing o uiilizt it Iti t the undertxpo td por ion of tl e paper 
ciir\t li makin a paper prn therefore the tone \aiues are 
ah^a b u ortec! to onie bpeeialh those m th highlight 

currespordi g to the undtreApo td poitioii of the piper curve 
onK the i or tun ot the picture f ilmg, on the straicrM ime portion 
o! the chiraccenstic ca \e of ^he paper being eorreetlv rendered 
The ccmputition of the tme reproduction given in inv pho o 
"laphic operation is ot great importance t specially in the appli 
ca ions of photogfv^phv such as proct ses of colour pho o£raph> or 
ot the reproduction of sound and for the methodb ^hich are used 
the papers bv F F Remvuk and L \ Jones should be consulted 
Resolving Power — The resoh mg power of photographic ma 
tcnal ma} be dthntd as the clobeness of two adjacent images 
which cin be ju t distinguished It i limited prim ril> b> what i» 
termed the irradiation or spreading of the image due to diffusion 
of the light m he him This spreading oi the image has been 
investigated bv astronomers and used as a basis for a method of 
tellar photometry (Sie Photometry Celestial and Photog 
RAFHV Celestial ) 

In addition to the irradiation factor the resolving power de 
pends upon the dev elopmeni factor attainable m the material The 
sharpness of an image in fact is 
theoretically equal to the dev el 
opmtnt factor divided by the tur 
biditv factor Both of these fac 
tors are functions of the wave 
length of the light used m ex 
posure so that the resolving pow 
er IS naturally dependent upon 
the colour of the light In addi 
lion to these two factors a psy 
chologicai factor enters into the 
resolution of the image 
The practical resolving power 
of photographic materials can be 
measured by photographing (see 
hg 17) and measuring the extent 
to which the lines are resolved 
Photographic images on dev el 
opment show with low power 
magnification as used in projec 
tion and enlarging a granulation 
which IS objectionable in such op 
eraiions L A Jones and N 
Deisch have shown that it may 
be measured and numerically 
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Fig 17 — FAN TEST OBJECT OSEO 
FOR HEASURING THE RESOLVING 
POWER OF PHOTOGRAPHIC MATE 
RIALS 

expressed on the assumpiion that the graimness is directly pro 
portional to the distance at which it becomes just visually imper 
ceptihle this being compared with the distance at which a structure 
of known penod eg a fine cross line screen just disappears 
Suppose a screen of 2 000 lines to the inch to be equivalent in 
this way to a given granularity of the developed image the latter 
may be said to have a grammess of 2 000 
Tlie Photogfaphy of Colotited Objects. — Since photograiAty 
males a black and white reproduction of the tones 0! natural 
ob3«:ts all of which are to some extot coloured the way m 


w ich ai ur colu irt itpioduted m photography is of con 
1C tr He i iporl uue The earlier photographic materials were 
tn i i\€ oniv u viOic and ultra violet li ht and if an object con 
airir,. hat d cn and red was photo raphed the greens and 
rtd wtri ten ert^ dark while the blues were rendered much 
lif^hUr th hex appeared to the e>e 

Fc ik) V rig \ o^el s discov erv of the sensitizing power of dv es 
thi in i unrv m rendeiing was to some extent mitigated by the 
ntroaaction ct 0 ahed 01 tho chromatic materials which how 
evtr were cnsitiv onlv to the veliow green in addition to their 
nur ai blu v lo^et and ultra v lolet ensitiveness and were therefore 
unable 0 renctr the full scale of colours as seen b> the eye 

\t tr the productior of the isoc>aBme and carbocyanme sensi 
izers plates were introduced sensitive to the whole 

visible spectrun These plates still retain the high sensitiveness 
to blue V lolet and ul ra \ lolet characteristic of photographic 
irateiials ertralK but b> the use of light filters (g a ) with 
then it IS po sible to obtain an ortho chromatic rendering that is 
one in which the reproduction of the ditferent colours follows ver> 
closclv their relative brightness as they appear to the eye This 
IS accomplished b> the use of a >eliow filter which absorbs all ot 
the ultra violet and most of the blue violet reducino^ the effective 
sensitivity of the material approximately to that of the eye 

Bv the use of veilow filters therefore and panchromatic plates 
and films approximate!} correct colour rendering is now used ver> 
largelv in practical photography Sometimes however subjects 
have to be photographed which are visible to the eye by virtue of 
their colour contrast Suppose we have two objects one contiguoub 
to the other and separated purely by their colour contrast such 
as for instance a yellow straw stack against a deep blue sky In 
this case orthochromatic rendering would produce a photograph in 
which both would have the same intensity and they would be 
indistinguishable It is necessary m this case to use a colour filter 
which will introduce a certain amount of incorrect rendering in 
order to reproduce the colour contrast This filter may for m 
stance be a red filter in which case the straw stack will appeal 
brighter than the sLy or it may be a blue filter in which the sky 
will appear brighter than the stack The choice of such filters is 
an important task for the skilled photographer Contrast filter 
are used very laro-ely m photography for special purooses They 
are of great value m photomicrography and are used m commercial 
photography to a large extent The deepest possible filter is also 
used m aerial photography m order to take advantage of the power 
of the longer wave lengths to pene+rate haze (C E K M ) 

PHOTOGRAPHIC MANUFACTURE 

The manufacture of photographic sensitive materials is a verv 
specialised industry Approximately 40 000 people are employed 
m the whole photographic industry throughout the world about 
0000 being engaged m the manufacture of materials sensitive 
to light With which this section deals and the remainder in the 
manufacture of cameras and m the wholesale distribution of the 
products to the retailer 

With the introduction of the gelatine dry plate the preparation 
of materials by photographers for themselves diminished very 
rapidly and the manufacture of ready prepared material took its 
place The first dry plates appear to have been placed upon the 
English market in 1877 In iSbo the manufacture of gelatine dry 
plates was general in England and was commencing in Belgium 
Germany France and the United States 

Until 1900 the photographic industry was usually carried on 
in small factories under the direct personal control of the founder 
At the present time however photographic manufacture is or 
gamsed chiefly m modern factories manufacturing on a large scale 
and using specially designed machinery at every step of the pro 
cess In the largest of these factories the output of motion 
picture film alone exceeds 150000 miles yearly Over 5000000 
lb of cotton are used each year for the manufacture of film and 
over three tons of pure silver bullion are used each week The 
total power required exceeds 20 000 h p and the consumption of 
coal is over 500 tops a day 

Hie process of manufacture may be dmded into three distinct 
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1 i ed Ih g! s plait 1 reteitcd le tten saidria 
tfirouth I cne, ula^ 0^ ol oca It ^ttn re\o%in^ brus’b i 
mF|(|| r iro e ^hc dir from the sj a c and it tbe tnd or 1 

1 i P nt 1 toi ta li a sab ra un 11 ua H a %l k o^u on 
ul nt c p ainipcr chroire alum bt mtir or which iht tmn 

1 m ma i to adhere 0 the ghss Tht gla ib iicn dried m a ^ 

hi kd o\en c\ td ior de et » ard if pa sed is p cLed m 
1 trn and ranbttrrcd to the coating room 1 

r m B t —In the mai ntactur'® of nlm base the first step is 
the preparation of co to ii iters for m rating the treatmtnt con. , 
isf ng of tie IP mt, the iirters \erv thoroughiy and drying them i 
Thee ^rt then iiitr ed m ceniniugai machines and when they | 
I i\e ab orbed the ntj^es in mount of nitrogen i to the > 
re ul ing mtro cot on is sou ed m water and the washing com 1 
menttd This wi hng is a long prote and is continued until 
the raa trial is entir H frtt from absorbed acid after which it 
js dehydrated the water being then displaced b\ alcohol The 
dehydrated mtro lottun is then chssoKed in tumbling barrels or 
mixers in sm^ajie solvent those commonly employed being ace 
tone and methy i alcohol and it the same time the so called 
softeners such a camphor art added these resulting m a demble 
him The viscous ritro cotton solution which appears rather 
like honey is known m tht Lmttd ^tate as dope This is now 
spreid out into a thm film bv toatm^ it on a travelling surface 
In the Lmttd States tht coating is generally done on lar e 
wheels about four feet across and about fifteen feet in diameter 
which rot e slowH about thtir axes so that by the time one 
rotation is complt ed the solve ms have been evaporated suffii 
iiently to set tht film which cm be stripped ok the wheel and 
dried further by passing over drums The operation is thus con 
tinuous the film base as it is called bting prepared in rolls of ■ 
about 2 000 feet In Europe it is custom iry to coat a film about 
4 inches wide upon a metallic belt from which after one rotation 
the film can be stnpptd in the same wayr as from a dram The 
surfaces of these belts and drums must necessar% be prepared 
very carefully the wheels being usually made with a highly pol 
ishtd Hid el su face whik the makers of the belt machines 
recommend that they be coated with gelatine The film has a 
high polish on both surfaces and may be used at once or stored 
or seasoned until required Before coating with emulsion one ^ 
side IS treated with a substratum which is really an etching solu ' 
tion that slightly roughens it and gives a tooth that holds the : 
emulsion firmly For camera film the back is coated with a non ' 
curling coat of hardened gektne which imposing an expansion 
strain on this side equalizes that of the emulsion on the other 
Camera or roll film base is about si thousandths of an mch thick 
motion picture film about s 4 thousandths and cut film such 
as portrait and X ray which are used fiat about 7! thousandths 
Still thicker cut films are sometimes used about xo thousandths 
but the ctiluloid for these is cist into blocks and then shced 
the knife marks being removed by heat polishing 
Since cellulose nitrate is highly inflammable itself supplymg 
the greater part of the oxygen which it requires for combustion 
much work has been done 0 1 the preparation of film which is not 
inflammable The most promising substance for this purpose is 
cellulose acetate prepared by treating hydrated cellulose with ace 
lac acid and acetic anhydride m the pre^ce of a smtAle cala 
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1 p tpartu iroi 1 j itr wM h irc i wi i eoas 

if orme 0 hvptchrnt v i\ t Sting rtr'o td v rtiimti 
w th U^hi ts or tr r alph ts whi h irt tl 11 \\a ltd oat \ v 

rt idual fra e oi 0 oui 1 ntu r iirtd by the c rt il fiiition of 

a ompk rtnta v cohar bJ h a irdar hrtnt b e or 1! i ch moi 

or ^oned bi e 1$ desi td the Fkachmg m > be u ri ed o indm 

hrent vt low ad kd \ n nous ouj i u u H mtorpuriitd wi h 
the fibre and prtcipit^ ed wi h alum arc! th^ paptr miv h 
iuttr ubjtc ed i zmg w n i;tkt nt Throuthoa all it 
trtatiren great cart mu t bt cvtrti td 0 void the occurrt ict of 
me alic particles whith tuM a t prtiud cui in the en itivt 
emulsion The paper 1 gri trail t s abuu 41 in 11 width md 
from ^00 to 1000 \d 11 length It 1 calendtred tithtr to give 
It a closer texture or higher urface or to impart some special linen 
or fabric simulating fini h 

The paper is u uallv given a coating ot barvta before it re 
ceives the photographic tmuision In thib process a suspension 
of barvta (barium sulphatt 1 m gelatine is coa ed over the surface 
of the paper several coatings being some imes applied and not 
mfrequently the paper is calendered after barvta coating m order 
to get a perfectly smooth giossv surface Baryta coated paper is 
transferred to the emulsion coating room m rolls of about 000 
feet 

Emtiisions — ^Emul 10ns are ot two general tvpes washed 
and unwished Emulsions to be coated on glass or film are 
always washed In tfie first cas the precipitation of the silver 
salts is etfected by adding a solution (about 10 c- m strength) of 
silver nitrate to a small quantity of gelatine dissolved in a soiu 
tion of the haiide salts which m the case of negative emulsions 
are usually potassium bromide containing a small proportion of 
potassium iodide W hen precipitation is complete the emulsion is 
di<^esttd m order to produce an increase of sensitiveness and the 
bulk of the gelatine is added so that when cooled it will set to 
a jelly Instead of increasing the sensitiveness of the emulsion 
^ by holdmg it at a high temperature for some time it may be 
I digested at a lower temperature m the presence of ammonia and 
I not infrequently the silver nitrate is precipitated with ammonia 
and then re dissolved m excess before the precipitation of the 
hahde is commenced The set emulsion is cut up into small por 
tions and is washed m running water in order to remove any 
excess of hahdi salts and also the soluble nitrate produced m the 
reaction \fter washing it is given a final digestion and^is ready 
for coating upon the base 

The emulsions used for prmtmg papers ate of three general 
types bromide papers which are made with a washed emulsion 
essentially identical with that used for coating upon glass and 
film for me m making lantern shdes and positive motion pic 
tures unwashed chloride emukions m which the emulsion is 
coated on the paper m the form m which it is mixed without any 
removal of the soluble salts by washing and emulsions al^ 
made without washing but m which the silver salts are a nnxturo 
of chlonde and citrate and m which there is free silver nitrate 
present These papers darken visibly when exposed to light and 
thus give a printed out image which is then toned and fixed 

Cmtm$ and Paekiag^-^Pry plates arc coated passing th# 
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K s A 1 rVr r \ i l i bt icn h ard pooled on wooden cores ^ith ligM 


brOL h Hrh I f c 3 1 c i 0 > i j 0 tr the b 

na 0 - \ i ^ u r nr i 1 iie of a | 

tr iiL^ A ^ 1 i ^ 0 G'^i o 01 U^’^id tr \\T hu 1 1 

It L^n ^ \ Tf hi H pli c b 1 i 0 3 whicli \ 

I ^ ^ c t s I i t ^ p L Th Ci c i ^ 

III % lu n ^ ! r r 1 r \ 11 h arc p \t w 1 iit ct d i 
i\ I I iu h 1 1 10 1 t s \t lit. c 1 er c 'id ot he 

iijc 1 ne i iS lie a cn 0 iiactd on th nc and aned 

slow! a ^ e\tnl\ Tlit\ an thcr cut 0 the requisi c si/cs b\ 

n tan 0 1 1 hinc n in man ond and 1 t p cLid in bote o one 

no til nr ip^ to ^le marlL 
Tit mos usiid sizt of p'^a^t arc \ 4 X 5 

^ X20 II Ai| and T4 Xi/ m rlie United e 4^ < 
i quarter phte ) 6^ X4 ( half plate j 8^ X6 ^ 

( i!vho¥ plate ) I <10 iod <i in Great Pritim ( \licre 
the briber dimen lOti is gnen irsi for mch si es the contrary 
practice bcii"* used m the ^^mted States) and 6X9 cm 9X12 
cm loXioCm 13x18 cm i^X 4 cm 4XoOcm and 0^X40 
cm m counine using the metric system 
For coating both film and paper the same t\pe of machine mi/ 
be used {St 1 late II fig i ) The stock roll of the ba e is car 
ntd on 1 mandrel fretl> revohmg and is ltd o\er and under 
tollers that keep it taut to the coating rough into which the 
fluid emulsion is fed coi tinuouslv and automatically at the rate 
at which the base takes it up The base pa ses under a roller | 
dipping in o the emulsion ind it hug this so tightly that no emul | 
ion fnd Its way on to the back The temperature and \iscosity | 
of the emulsion are kept constant and the thitkness of the coat I 
IS determined by the rate of travel of the base through the emul 
Sion— the faster the travel the thicker the coat and vice versa ; 
1 he coated ba e then passes up a \ crtical run up which allows the 
film of emul ion to ecen itself out or it passes o\er a chill roil : 
and then through a refrigerating chamber where cold air is blown 
on to the emulsion surface and thoroughly sets it Leaving this 
chamber the film is automatic Jh looped into fe toons varying 
from five to twenty feet m length and tracels slowly through the 
drying tunnels To these is supplied heated air which has been 
thoroughly washed with water sprays to remove all dust and dele 
tenous gases The humidit> and temperature of the air used for 
drying is adjusted very carefully and it is usually recirculated 
through the system being driven m at one end of the drvmg 
room and exhausted at the other and then reconditioned before 
entermg the drying chamber again Frequently the festoomng 
apparatus makes a right angled turn so that the prepared material 
is reeled up side by side with the coating machine the operations 
of coating drying and reeling are continuous and automatic 
Motion picture film is slit from the original roll to the exact 
Width required 35 mm (if m ) m the case of standard film and 
before packing is perforated on the edges m accordance with the 
standard gauge used for the cameras and projection machines 
The maker s name and private mark are light impressed on the 
margins becoming visible only on subsequent development while 
m negative film every foot is numbered in order to aid m the 
Identification of the scenes Negative film is supplied not only 
coated with ordinary emulsion but also panchromatized which 
gives far better rendering of all colours and permits considerable 
shortening of exposures especially under the artificial illuminants 
such as the mazda and other lighting systems now so much in 
vogue in the studios The speed of the emulsion is very high and 
a hypersensitised film is obtainable which places m the 

hands of an operator the possibility of photographing poorly 
lighted subjects Positive film is supplied either on nitrate base 
tli«t used most generally or on acetate safety base which !s slow 
For amateur motion picture photography film is sup 
phed ifi mm In width on slow burrdng acetate base only and is 

S had In len^hs of roo ft packed with papet leaders at the 
and on a protective spool so that the cameras can be 
m dayEgM Th% film Is mMe to be taver«sd directly to a 
80 that fite that is upd in eamera is can 

W for ptofi^on 

or filjm ih $|i to the whdfite cut 


e\c adiri. mt il ^ ni.e ^ iidit protec apron of black paper 
1 w uic! u h ^ h 0 that the cartrid e md> be inserted m the 
t nt 1 m d \ i^h or red paper with an inset of carbon paper is 
u cc n cad ot ne Oiack so that records may be made on the 
1 ai ft emo urt Iiim is also cut into sheets to each sheet 

0 at i^td a nu nbered tab and the sheets are assembled into 
Mini IK wh rti 1 usable m an> ordinary plat camera After 
e th expo ure the ib is pulled vhich draws the exposed film to 
the back ol the p ick and the tab is torn off and thrown away 

For X r > VO k the film is coated on both sides with emulsion 
thi gnt grei tr contrast and better rendering of shadow detail 
lor the ri>s can penitrale both emulsion layers with but httle 
lo s of action The him is used m holders hke those for plates 
except lor dental work Films for this purpose are packed m 
special fievibie light tight holders ready for use 
Paper is cut irom the roil into sheets and the sheets stacked on 
the top ot each otner are cut by means of guillotines to the size 
required for the market each sheet being inspected for defects 
before packing (G Ea ) 

COLOUR PHOTOGRAPHY 

In iSro J T Seebeck obtained a coloured effect by exposing 
to the spectrum liver chloride which had been darkened by ex 
posuie to light This experiment has often been repeated but as 
the colours obtuned cannot be fixed it has no practical value 
In 1891 G Lippmann of Pans produced the first picture by 
interference heliochromy although the possibility of doing so had 
been pointed out by "W Zenker m 1868 Lord Rayleigh in 1S87 
and 0 'V^'iener m 1890 In this method a perfectly transparent 
grainless emulsion is coated on plate glass and exposed through 
the back with the sensitive surface in contact with a reflecting 
surface such as mercury The incident hght is reflected back 
on itself gi\mg rise to interference thus setting up stationary or 
standing waves m the emulsion with their crests or loops exactly 
half a wave length apart These standing waves produce ex 
posure effects so that on development the silver is deposited m 
laminae half a wa\e length apart and reflects hght of double the 
separation giving bright colours Unfortunately the plates are 
very insensitive and as the results can be viewed only m the hand 
or by projection with a special outfit the method is not m general 
use 

Tricolour Photography — The methods which are used at 
the present time for reproducing objects m colours by photography 
are dependent upon the suggestion made by Clerk Maxwell in 
x86i An5 colour may be reproduced by a mixture of the three 
primary colours red green and violet In order to reproduce any 
colour therefore we may analyze the different proportions of 
these three primary colours m it and then synthesize the colour 
by superimposing the three primaries upon a screen in projection 

1 To illustrate this Maxwell took three photographs of a coloured 
j ribbon one through a red solution one through a green solu 

I tion and a third through a blue solution From these three nega 
lives three transparencies were made each of which was pro 
jected by means of the coloured light by which it was taken Max 
well adding a fourth picture taken and projected by yellow light 
In 1869 Ducos du Hauron published a small book on colour 
photography m which he laid down the pmciples of three colour 
photography on which all later work has been based and at ap 
proximately the same time Charles Cros published an article in 
which he had independently come to much the same results Du 
Hauron s hook is astonishingly complete and contains a very clear 
account of the two fundamental processes of colour photography 
including their application by different methods These processes 
are known as the \dditive (that employed by MaxweH) and the 
subtractive processefe 

The practical development of colour photography was^ how 
ever delayed for many years by the difflculty that the pfioio 
graiAuc materials available were sensitive only to the blue and 
violet of the spectrum it waa with the greatest fhal 

TOtenefe sensitive to the whole visible spectrum cOuJd be ob- 
tained and with suchmitetlais very long ei^siyes wer^rbqtoted 
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duWi t I ^ ri i 1 licii r r | ns > 

in ii i tint pi r mnc \i tf* n iFxr^ios j i ^ u 
lii iiidtn t*\ui I LI s 3 

[ i I\f \i j^td if iiiu i\t li D £ n )ri 4t Hl k 
otruh h 0 til e tl hI st a n*. ii «-r taptn r 1 
ersi istd mitli he bf t £\e ivad b e 4 t t ir mjitcltc 

tie t an p ri I t In rr an«i ot trii k hn tria dt i td tor he 
purpose ih % H\p he it folotir pc ure pi inp ixt if! peu 
colour r£| roikt t on upon lit bi rte i 
The pr dutnon of tk nei^a cn fat aronpii h d b\ thr t 
diitrcn mtthoik For satioiare ob tets where an mttrt 1 ne 
^ecn tilt ixp ^ m is ot mdl importance it i rrmtmti to 
tit the tiller md semitict phti m o x lidii g biCK itlichcd to 
ri o ini rt i 1 r Ftpo^iiircs xre thtii midt throiia;h the breo 
Mnr in SLiti ion ii kr upon a sin ie panchromxt pL t o 
on three epintc. p-Utes 

For the phot ’>|iraph> nmini. obiecfs it i of course im 
possibit out u ciscivc i\po ares ind i gre t number of c m 
f n tnibodMiig iKdHi splitting methods either b*v meaixo of pn ms 
or b rdlte or h molten dtsigmd The ebrono cope alre d\ re 
femd to a \ \iewm|, in trument can be cemtr ed into n cam 
era m which mir ors ire Ltd for sefarxtmg the three beams 
Other canens mi thboratt conhinitions of pn ms for the same 
purpose In such cameras ir is often comcment to use sepir^-te 
plat s ince it is rathtr diJFtult to arrange for the three images 
to till upon a ingle suriac 

h \ tern in\cnttd onginalh by du Hiuron is to haie the 
sensitne urfaces superpo td on each other and to build up a 
plate or film pick thus m froi t there may be placed a slow 
ver} transpircnt > allow d>ed blue sensitne film behind this 
a moderateh tnn pirtnt film s nsitne to green and d^ed red 
or with a red filter attached to it b hind this again a red sensitive 
film In this wi> the blue record is made on the first film the 
green record on the second and the red on the third \ con 
sidenble number ot patents have been taken out for varxints 
of this method 

The Stibttaetive Ftocess — ^The subtracti\e process which 
was described originalh hy du Hauron depends upon the produc 
tion of colours by subtractiie absorption instead of by the addi 
tion of the colours to each other in projection Suppose that o\er 
a sheet of yellow gelatine which will absorb the biue light is put 
a sheet of magenta gelatine which will absorb the green light 
then since the yellow absorbs the blue light and the magenta the 
green light only the red light is transmitted a red image can thus 
be obtained either by projecting it through a red filter or by 
putting a magenta image on the top of a yellow one In the 
same way a green image can be obtamed by putting a blue green 
one on the top of a yellow one when the yellow will cut the 
blue out of the blue green and leave only green 
In working the subtractive process the three negatives are 
pnnted m coloured dyes the picture taken through the red filter 
being printed on gelatine dyed blue green the one taken through 
the green filter on gelatine dyed magenta and the one taken 
through the blue filter on gelatine that was dyed yellow ismw if 
the three are cemented together m register the resulting trans 
parent colour picture w® reproduce the colours of the on^ml 
subject and wdl be a Imnsparency which can be viewed m the 
hand or emwined in front of m artifiemi h^t or projected 
in a Intern 

JhtiAlinf lfctJhodte^Suhti»^ methods iave aatamlly at 
trtete^ the mmt attenton for gi¥»|: ptirds m Pper 
The cn^i»n pr«$s was used by dn JEfturpn the n^lkm bdnf 
i»led c»beii c<P|wng h japsiiait of am 
plemeilJry to thnt of fte filter Aft|ac ti^ throe 
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jr ^ 11 j 0 u n i.n i Lt rre\i\edb> H F Farmer 
,-,s he L UfQ T rote I i 0 I4 id cr colour worl in this 1 

Her im c: 1 q imi lomtc with picmnt d ^ilatme 

irate vifl biex Iu 3 i jtKn who c tc<' auioi produ ts 

hit 1 c It it Ti t cht 112c ii nugia t n o tut li tr ixnaye 

him and tbt rtd i in p ucuct return to the ti e rendering it 

in r ui It m n 0 1 1 t it t^Tuint of taliit sihtr pre int in th*^ 

1 iiu 1 1 kn rt ed cxactH a m lie carbon process 

Bro oil ransfc a c K ^ u ed K some artist t woiltr 

In M dibor to the i pro« c is r dour m i»^ts ha\t bttn micle b^ 

using for d\is 1 1 p oril ntini! power of cbemiii! compounds and 
especiilly tk ^ rrotvamdes of I he metal Tk ferrocy midts of 
urmiun copper vanidiu 1 and silver and Iht lodidt or biiliho 
CMFidi of iver mordir b c d\es very «trongl\ From the 
peg lives si! er iraxgt art thin for# nripircd and tr n formed 
Ik ) hese compound Th ^ lue ima t 1 commonH compo ed of 
iron krroev inidc itself thi bem>. i very suitable hide of blue 
for colour work and red miges art obtained bv mordant 

mg ba !c dve such as auramme ind safranme on to tnnsparent 
deposits 01 metilhc compounds The three images are then 
superposed as usual 

In one group of proces e the dte images themselves are trans 
ferred from the printing pi ites which are formed 0! colourless 
reliefs these being sumed up and then placed m contact with 
gehtme so that the dve mign es and forms in image m the gcia 
tire Such processes are knoi’^n is imbibition processes The 
transfer plates may be raidt in several uiys thus bicbromated 
gektme on him may be expo ed through the back and developed 
with hot water or 1 silver image produced by eisfiosute through 
the back of an ordmirv emulsion coated film miy be caused to 
harden the gelatine either during development incc some dev el 
opera harden the gelatine conbguous to the ima c or by treatment 
with a bath similar to that used in the oaobrome proce $ already 
referred to After treatment a relief can be obtained by washing 
of the unhardened gelatine with hat water and after removal of 
the liver a colourless relit! is obtained In a process known as 
the Pinitype process bichromated gelatine is eiposed under a 
positive and is then treated with dye which penetrates only the 
soft gelatine the hard geiatme remaining mcolourad This dye 
can then be transferred by imbibition to a layer of soft gelatine 
coated on piper and the three images can be transferred in turn 
to produce a colour picture 

In a modification of this used m motion picture colour pho 
tography the local hardening ts produced not by the Ii^t ex 
posure of a bichromated surface but by the fcwmation of a silver 
image and its treatment with a bleach bath which hardens the 
gelatine in contact with the developed silver 
There are numerous modifications of these prmti&f processes 
al! of which can be employed with mote or less success but all of 
which require a considerable amount of skiE if rea% good results 
axe to be obtained 

The largest field for the subtractive process of colour photog 
raphy is in connection with tl^ vm of the ptmtiiig press The 
three negatives are used for tlie produeboa of punting plates 
usually by the half tone process w pnnts from the three plate^ 
frcK^uently with a fourth Mkt% pMe added are superimposes thf 
l^tes be^ punted in ied» t»d yellow inks which me ap* 
pfm^totely cwpleim«|j|iy to me cowiir of the titoig filters 
TSds three m four oioin: p»CK:es$ n very ^ 41 ? wd M 

p^rttmn of Iflpstri^ps m<§ fe % f 4 r the 
tkm of cAtm ($0$ 
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Screen PlatL Processes —In ii ^^oL Duto H u on ng 

td i I cii 01 tu i t I reels i hi mce i 

Lt to 1 0 j t ^ 1 or r I Le u a t t scrteii 

ri t pr ) L '^1 L t id t ^je L e ol t t t, pia i 

0 n n * ot o t < u I ^ tt — rcu c:r t nd ome — 
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tin id % J \\ M iDyiouim 01 t iici o ii i ^ the cc lour elt 
r £11 \ on h phtt cli \ a nri td during exposure 

1 0 10 LGii^ It h a I par t p i c! roi ic pla e cr d 

\tIop^ ent ot tfi ne 1 i\e i po ne m ihtr ua dt in th 

u U'e’* \ \ a^'d m conti t a pec al citssing screen m 

uiiiih tie colours ipp o\ n te those requ red H heorv This 

mttliod I emploeid in the Fml procc s much used m recent 

tears particul rh for \^orL in he tudio and in the field for 
maL ng colour on inals Iron ^^hicli three culo ir printing plates 
can be nnde \n> lumber aupli ate colour transparencies cm 
be made troin ne on ma! negaU\e 

In 19J/ "Me rs Lumiere and Co of L%ons brought out their 
Autoclirone plates m \\hich the> utilized an irregular screen 
composta of coloured gram Ghss plates are coated ^ith an 
adhesnt medium o\er which there is spread a mixture of starch 
grams of microscopic fineness tamed \ioIet green and orange 
the inter tices being filled m wi h fine carbon powder to form a 
tn colour screen dark b> refiected and of a pml ish pearly ap 
pearance b> transmitted light This is varnished and coated with 
a thin panchromatic emulsion of geiatmo siber bromide The 
plates are exposed m the camera from the back through the tr 
colour films a special compensating’ orange }eilow screen bemg 
used also before or behind the lens The> are then developed as 
usual producing a ne<^dti\ e coloured image m the compIementar> 
co^ourjs which is then re\ ersed so as to produce a positixe coloured 
image showing the picture in its proper colours The results thus 
obtained are remarkably good and practical!} solve the problem 
of direct colour photography m a simple and fairly inexpensive 
manner the results being of course confined to transparencies 
In recent \ ears other screen plate processes of this type ha\ e 
been introduced They include the Agfacolor plates and film m 
which stained resin grams are used instead of the starch grams 
of the Autochrome process In Dufaycolor the emulsion is coated 
on a screen ruled on the gla s or film support to give a regular 
pattern 

Screen plates are conveniently studied under the following 
heads — 

I Method of production of the screen 

II Examination of the screen as a whole 

III Examination of the filter units ] 

IV Examination of the emulsion j 

V Adjustment of the compensator and emulsion to the filters ; 

I The screen may be either regular or irregular The methods ! 
of production may be classified as follows 

(i) Ruled lines Method used by Joly and MacB enough 
( ) Busting on methods Employed to produce irregular 
screens m the Autochrome Agfa and Lignose processes 

(3) Printing by means of bichromated colloids These are 
used in the Warner Powrie Finlay and Duplex processes 

(4) Various methods of section cutting The best known ex 
ample is the Rrayn screen introduced in Germany in 1907 and 
taken of the market shortly afterwards 

(5) The use of mechanical printing or a combination of me 
cfainical printing and dyeing The Ommcolore and the Luipiere 
r^dar screens neither of which was marketed commercially 
were made in this way m is the Dufaycolor screen now in use 

(6) Other processes A variety of patents have been taken out 
for experimental screens which must be classed under this 
heading 

II The screen as a whole when examined should appear to be 
of a neutral shade This 1$ known as the first black condition 
Tte adjwteent is obtained by altemtmn of the area of the units 
m ^ possible rather than by yiustment of the depth of 


idlour T t il Msuil absorption should be as low as possible 

III The seuirate fil er units should have the purest possible 
coiou ^ Dill rabiv \ithout o\erlap in the spectrum The best 
po bic con prom e is ior a red filter transmittm from X 590 up 
wards a ten mter from \ ^ 90-490 and a blue filter from X^oo 
ac \n to the loie The size of the screen units is determined by 
n r m\ibiDi^ ty In order to get bright colours however it is 
nt e sarv th t thev should not be too small since otherwise the 
emu on \ii not a\e sutticient rebolving power and the images 
behind the uni s w il overlap For regular screens the units should 
not be larger than nor smaller than of an inch For 
irregular sirtenb it is necessary that the units should not be 
1 rger h n one third the dimension of regular screens since the 
average unit will tend to be a clump of about id grams that is 
having approximatelv three times the diameter of the single unit 

I\ The emulsion should be sensitive to the whole visible spec 
tram and ol a resolving power dependm<y on the size of the units 
In the ca e of the small units of irregular grams its resolving 
power must necessarily be high so that the emulsion must be 
low and fine grained It must also be coated in very close con 
t ct with the screen since otherwise the scattering of the light in 
the intervening space will affect the colour 

V The emulsion should be so sensitized that the effects pro 
duced under the red and green filters are equal if possible The 
compensating filter used on the lens can then be adjusted to the 
emulsion and to the filter units so that the second black condi 
tion IS fulfilled that is a scale of greys is rendered as grey after 
exposure development and reversal # 

The effective speed of a screen plate is governed by three 
factors (i) The sensitivqiess of the emulsion (2) the multiply 
mg factor of the screen (3) the multiplying factor of the com 
pensator The effectiv e speed of the screen plates on the market 
IS lower than that of normal negative matenals although at the 
present time they are fast enou h to enable snapshots to be made 

Owing to the very thin emulsion necessary to give sufficient 
resolving power the latitude of the process is small and m sub 
jects with wide contrasts the shadows may be underexposed 
while the highlights lose colour owing to overexposure and the 
consequent irradiation Except with very flat subjects there is 
practically no latitude in the exposure given m the camera the 
results depending entirely upon the accuracy with which the 
exposure is determmed 

One drawback to screen plates lies in the fact that they must 
be viewed as transparencies either by projection or in a simple 
viewing device The magnification under which they can be 
viewed is limited by the fact that the image is broken up into 
small units 

A process which is m some respects analogous to the screen 
plate process is one invented by R Berthon m which film is em 
bossed on the oack with minute lenses A tricolour diaphragm is 
i then placed at the lens of the camera and the film is exposed 
through the back so that the lenses form images of the coloured 
filters on the emulsion 

After exposure and processing by reversal the film is projected 
with a multi colour diaphragm attached to the lens of the pro 
jector and the colours of the original object are thus reconsti 
tuted on the screen This process is used entirely m motion pic 
ture work 

Bleach out Processes — Since many dyes are destroyed by the 
action of light and since Grotthus and Draper showed that dyes 
are bleached by light of the colour which they absorb it is clear 
that a printing process can be produced by mixing three colour 
dyes which are sensitive to light Thus if we make a mixture of 
auramine — ^which is bleached by blue hght erythrosme — ^which is 
bleached by green light and methylene blue — ^which is bleached 
by red light and coat this mixture in a layer of paper we shall 
get a black surface Now if this be printed under a coloured 
original the dyes which absorb the colours will bleach and a 
coloured reproduction wili be obtained, the accuracy of which will 
depend upon the correct adjustment of the conditions The most 
m^ortant of these conditions is the relative sensitiveness of the 
different dyes and the choice of dyes which have the correct ah 
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I )m ih i r ph t 7 i \ L od n i 15) on phrt npln a 

I at 1 I I ttir a jfi W ^ \\ \fne\ Instruction m Ib togr ph\ 

liitb i L nd n j itt iiti n ictolcd to the earK puce c ot 

hoct.ni|h\ \ 'll tne L hrh t h Vr praktischen P w t riphu 
tHaiii iiJ J I P Clirt i w 0 mph^ ^The 7r\ and Prt iice (Ion 
d n I I i \ n !7 p tc in m d rn rc\ic\\ of the whok uf jtet 

ih ti iph tl i n C E ktnntth Met The Funaim ntah f 
Pk i( f ph fR be ttr \ \ ) tJimcntart introduction t phete 
fiphi th r ( \cbkt i Ph to ripln Its InntipUs and Practice 
\ irk j; 01 Ph toi^raphy as i S ir 1 tfic Impkmett (London 
ij j i n 1 1 I m thipl r b L)r S L Sh ppard an \ce 2 

lent iitnduiti r tj fh(!f r thic thecr\ Fko og aphic Re carchis of 
Bnrt 1 Jnd D iUM ed l\ \\ B Per u on (London 19 o) colleeUd 
p ip 1 b\ the pioneer workers on the qnintitatn e theory of photoe, 
rapht S I fparJ and C E R Mus Investigations cn the 
7 hi Of \ Of the Ph t rapine Pi oca, iLondin 190 ) H W \o el 
Photochrmie (Btrim 1 ^oOj ptnerai book on photo chcmistn con 
tamnt, laam refeienct to photo krarihic problems G Ma>er Cktmica 
p tc gratia fMihn 191 ) 

Fbotopriphic optic H Harting Fhotograpkischt Op ik f Berlin 
19 4) Phutogriplm OpUn En*^ trans ot Lummer b} S Thomp on 
i\ew "^ork i)oo) H D nmsTi/lor System of Apphed OpUrs (\ew 
iorl 1906) C F Lan Da\i Telephotography (\ew York 19^5) 

i hototopopraph> ^ L H%isin Fhoiotopographv (Cambridge j 
196) B M J lists and I C Griftiths ienal SurvcMtig b\ Rapid \ 
Methods (Cambndise s 5) J Blemer Fhotoiopographic Methods \ 
md Insirtmtenis iSeVy \ox'k 1906) H E Ives Atf plane Photography j 
(Phila 1920) M Hotine Swrveymg From Air PIBtographs (Lon 
don 1931) 

Speiial bnneheb D Charles Commeranl Photography (London ; 
nd id 1933) W H Towles Porirmt JLtghtmg (Philadelphia) A W ' 
Jud e Stereoscopic Photography (London and ed iqsS) Eastman : 
kodak Co The Photography of Colored Obiects (Rochester k Y ; 
lathed 19 33) H L Hind and W B Randles Handbook of Photo 
micrography {New Nork nd ed 19 7) J E Barnard Practical \ 
Pkotomtcrograpky (London nd ed 1939) Fastman Kodak Co ■ 
Pkotomicfogrxphy {Rrthester NY lathed 1933) A Hay V^tssen^ 1 
schaftki he Ana^endungen der Fkotographie {ig$i) (C E k M) 

AFFARATIfS 

Fbofognphic apparatus may conveniently be discussed under 
the following heads — (x) Cameras and their constniction (2) 
Enlargers (3) Stand (4) Lenses (s) Light Filters (6) Shutters 
(7) Exposure Meters (S) Developing and Printing apparatus and 
finally (9) Studio and Darkroom appliances In the case of 
Cameras and Lenses further subdivisions of topic will be needed 
Owing to the muiti|Acity of models it will be necessary to cur ■ 
tail greatly the space devoted m former editions to hirtotical i 
development m order to deal at all adequately with features of i 
construction m relation more particularly to modem types j 
Even here severe coittpresaon hm rendered unavoidable tlm onus | 
mn of^many details of mechanical and optical mterest For | 


CAMERAS Akl> ENLARGERS 

The ordinal aim ol tfit pion er ii Fhotoisrinliv mas to li\ 
he im pe n the imtra ohsiur iq ) ind Medgwood and 

0 her iarH lorkr then emph rd that tur brous apparatus 

1 the ivptn icn 

Historical — Ittvci ii ird 9 \icephore kitpce Fo\ 

T iibot and !> errt u ed nialkr b sx camera and it is on record 
that the e\pinding hciloi hoc principle mas applied to some 
oi t^e fir t c imer i made in Ir nice for Iht production of 
Daguerreotcncb In En^Iind thi con tr tnon m is not adopted 
until much h cr the usud practnt hems: 0 miLc the cimen m 
the form ot tco open bo\e one lidmg within the other in order 
to piocide the adjustment neces ary for tocussmg The two parts 
were upprrted on a rigid ba eboard the adju ♦ment being fixed 
b> a screw \ portable stereoscopic camera with parallel bellows 



designed by J Atkinson m 1857 ms followed m 1858 by C T H 
Kmnear s lighter pattern with conical bellows for general work 
Thenceforward the manufacture of Bntish cameras progressed 
rapidly in the hands of F Meagbert G Hare W Watson and other 
competent makers one of the kter models of the last named, 
known as the Premier havrag survived to the present day as a 
tyiacti square form pitem for iechmcal work 
Inforomtmn on early cameras will be found m the ^otopaphic 
jewnate in C Fabms Trmii de ^t&^rupkm^ 

Vol t and in J M Eder s AmfuMck^s Smdb^ok der Fk&to 
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Rt> I fiH ( Jic^l ladu d i itc lui ot kod I !'u\ lom 
diirl iilh|siMi the Id ter culm ii ti in i io dng ftsi i wbith 
ha hien \idtiv raitik ^ m th i >un i\ i id on Iht Cou mei 
Todi\ tht output of rolhhi c mti "*rt lij c\tttd that ot 
slit other tv pt but tveril other iormseonlmut m eqjcst Con 
tinuous ro^i Linema him cut him ci h r hi n pack t g i 
ficithb fta\c incnased tht popuiarit} of tht e\trtncl portaule 
h nd or stand camtras u h as tht ‘^vbis oi \t\\maa ind 
Cuirdu mi he more subst nt d Lni of Tan ^int'^air ana 
Co httaostopit cameras of i^qui te wurlman hip and extreme 
precision such as tbo t ot J Richard \oiittiander ana Leilz have 
mam ii er The Reflet both orchnan ana folding i a tavourilt 
for \ ture stud> and o her special work aid to lansible cam las 
bista on tht ongmai Goerz Anschutz pattern aie \er> 
emplovca for Pres photograph 

The outstanding feature of iatteidav camera m nuticture is tne 
preponder nee of instruments to t ke plate and films of the 
smiiltr uts includng tho e taking 3^ mm emtma film "Uith 
modern emulbion negatives made with vest poci^et cameras will 
}ield excellent enlir ements katjrali> this facihtv appeals o 
the a\era e amateur and also m a measure to piofessionals 
In fact to da> the erhrger is compkmentary to the camera to 
such an extent that m an> modern photOj^raphic exhibition the 
proportion of contact prints from negatives taken directl> m 
cameras is consoicuousiv mall 

Coiastmction^ in some poitible cameras the application of 
the fixed lociis principle renders an} focussing adjus ment su 
perfluous but otherwise the litter is a primar} constructional re 
quirement Today most focussing is accomplished automatiealh 
In the earlier cameras the extension — ilmost invariably by means 
of leaiher bellows pleated accordion wise — was regulated by in 
endless screw operated irom the front or back The method is 
occasionally employed m big copvmg apparatus but has been 
largely supplanted by a rack and pinion action on the b ick of 
the camera if the bellows are pitallel and on the front where 
conical bellows are racked out from the back The front some 
times the back also 1$ kept rigid by struts or other supports 
affixed to the baseboard and the lens usually mounted on a 
sliding panel can be lowered or raised to modify the amount of 
foreground included Convergence of vertical lines caused by 
tilting the camera can be corrected by a swinging back or front 
which enables the base of the sensitive plate to be kept hon 
zontil and its sides vertical irrespectively of the tilt A swing 
back or a side swing is also occasionally u eM for bnnging 
into focus a foreground or a near object on one side or the 
other of the subject without stopping down Focussmg is 
ordinarily carried out with stand cameras by viewing the image 
formed by the lens on the piece of finely ground glass consti 
tutmg the focussmg screen a doth being thrown over the camera 
to exclude extraneous light In some cameras notably those 
of the reflex type a focussmg chamber enables the focussing 
cloth to be dispensed with and m most hand cameras the 
focussing screen is replaced by the finder (go) For certam 
scientific purpo es it is preferable to focus on a piece of plain 
gips with a focussmg magnifier which thus virtually becomes 
the eyepiecd of a telescopic system but * aenal focussing as it 
Is cilled IS unsmted to ordinary photography m which compo 
aiiipn of the subject m a whole must be studied 

The focussiM screen^ ind later the dark slide or other mcep- 
il# the «mtive plate or film is no# usualy held at the 
0 iat# emmm^ m a fiwffie which Is revmihle fer pictures 


ti> n \vi h nt plate leu thwise or upri ht 

Dirk iide to hold sensi ive plates or cut films in sheaths 
art r adt to mteicb nge with the focussmg screen the sensitive 
u 1 ct ol tl e plate or film bem m accurate re ister with the 
ro n J r^dce ol he screen Slides are commonly made to hold 

* von It Oi ffims b ck to back with a metal partition to prevent 
I lepi a c 01 li^ht There are two patterns book form hinged 
o Oi 4 n U e a Dook and solid the latter generally known as 
pi i € hold r \\ ith some hand cameras single metal slides are 
Utpiiei III il sMes light is temporarily excluded from the 
iront of the plaic or nim by a sliding or roller shutter which 
I r movea or opened ot course for expo ure 

In the ca c ot studio cameras (g a ) a repeating slide enables 
two pla^'c to be quickly exposed in succession without removing 
the hde itcclt In field cameras other methods re adopted both 
to lacuflate speedv consecutive exposures and to permit the 
earn i t of a number of plates or cut films in less space than is 
possible with separate slides or plate holders Some patterns of 
chargm box are ver> compact and convenient The usual con 
struction is m the form of a box with a sliding door at the back 
to the open top of which a small bag of light tight material is 
affixed The sliding door at the back having been removed the 
plates or cut films in sheaths are packed into the box and a 
spnn at the back ensures constant and even pressure upon all 
the sheaths in the pack with the result that the front plate 
or film is alwavs m re ister with the focussing screen In the 
front of the box there is as m the case of the ordinary dark slide 
a butter which is withdrawn for and replaced after exposure 
The front plate after exposure is either lifted or levered up into 
the bag at the top of the box and transferred to the back 
Slides plate holders ai d changing boxes have largely been 
superseded for amateur use by roll film cameras based on the 
Laslman Kodak system In the earlier applications of the latter 
the roil of film was carried on a spool m a separate holder with 
removable back and shuttered front which thus became a sort of 
changing box But the roll holder is now mcorporated m the 
camera itself with appreciable increase of portability and con 
vemence and no loss of efficiency The film itself m a long strip 
sufficient for several exqiosures is backed b} a longer strip of black 
paper on which at suitable intervals the number of the exposure 
IS boldly stamped The excess of black paper at either end of the 
film provides a safety covering during the process of loading the 
spool into the camera and thus enables the latter operation to be 
performed m daylight In practice the lens being normally capped 
bv a central shutter the back of the camera is removed and 
the spool inserted at one side of the roll holding arrangement At 
the other side an empty slotted spool should be m position The 
seal of the full spool having been broken a portion of the safety 
covering is unwound and threaded into the slot of the empty spool 
The back which is provided with a small red window is now 
replaced By means of a winder more of the black paper is 
wound off until the number (i) appears in the little red window 
The section of film for the first picture is now m position 
An alternative method of daylight loading is provided by the 
film pack system whereby cut films are interleaved with pieces of 
black paper provided with numbered tags the whole pack bemg 
backed by a sheet of metal provided with springs By pulling out 
one of the tags a sensitive film is brought into position for ex 
posure the preceding film having been simultaneously displaced 
Much progress has been made in packing film methods of loading 
and transfer with the result that backings may be entirely ehmi 
nated ot specially treated to protect against unusual exposure 
such as X rays Nearly all loading to day is integral with the 
camera and actuated by automatic or semi automatic means 
With all hand cameras some form of finder is required The 
earliest finder was a second camera and this idea survives ill 
twin lens and binocular cameras although a combined sffigle^^ 
unit has been developed It is an attachment either of the directs 
mmtx kind with or without a lens ot lenses or m the form 0 
m angled reflector m wMch an image produced by a muna^flA 
Imi and wkeh represents on a small scale the image tmtA 
nutted by the Imi m mM nm is viewed the photOira|^h 4 | 
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on bin at ion !u uM 1 1 mo i 
to an\ part 01 the udio pritt 
a! i\ on c 3 l ter«; The car tn 
fitted Tvitb quare bdlovt and to 
LO sing 1 b\ a double ricL ..rd 
pimon mo\ cm n omt ime no 

pknenttd b\ a dra\i out e^’^tn 
ion for quickly obtamirgi course 
focus E’ttra ngrdxt\ 2 gi\tn +0 
the Ml> extended instrument b> 
a wooden centre frame The 
front Jias a rising and faliipg 
mo\ement and is \er\ ohdlj 
built to can*} largeandhca\^ por 
trait lenses In many cameras of 
this t> pe there is an internal flap 
shutter which can be worked 
noistlis 1} O'v a bUb Prior to recent changes which ha\e greatly 
irmd fi d the appca ante 0^ both the mam difference bttwttn a 
tud 0 jnJ a fu!d iimeri Ia> m the back arrangement 
FuM camtras are of many sorts and sizes and include several 
classes to which stpar te attention is being gi\en But the desenp 
tion held may be said to belong properly to the kmd of camera 
used in the open and cm a stand for genera! work which is not 
ordinarily attempted in the studio such as large groups ahd genrt 
studies m natural surroundings as well as architecture and land 
scapes Such a camera must be reasonably portable if plates of a 
fair size have to be ex|X)sed and it should possess in addition to 
a swing back (or front) and a nsmg and falling front an exten 
Sion sufficiently vanable to enable lenses of relatively long or 
short focus to be used Thus a half plate amera the lens nonnaii> 
employed with wkeh would probably have a focal length of 
8 m should have t full extension of not less than 16 m and it 
should be posabfe to rack it in to take wide angle lenses with a 
focal length of not more than 4 in As it is essentml that a held 
camera should be quite ngid when fully extended the design of 
an mstrument possessing this quahfication in addition to that of 
portability presents some difficulties 
The square form camera equipped with parallel beEows re 
mams a favounte with many for held workq owing to its ngidity 
and ada|:^abihty to ail classes 0! subjects and all types of lens 
Only moderate portability however is possible with this mode! 
and a rather substantial tripod is needed to support it at all 
satisfactorily tor sizes above half plate accordingly a lighter 
form of camera with conical bellowB is frequently preferred 
and |»^ovided that the design is good and the material and 
wmrfcntn^p all they should be^ a field camera on these hues wiH 
meet all i^uirements hormerly only a well made conical bal 
lows camera would c«ry a vamble telephoto Ims without 
of vibratioh today many toigite ait of ared which ehmuiate or 
dimimsh this how^rd Some cioucftl bellowa models have ba^ 
boards m wkclt i cade has been cat okr and a melal tug motrled 
thus cciistitutoi a Impoi head to which bidmaiy toped legs mm 
be attained 
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th n the qu re fonn Fh '^arder on of the Houghton Butchtr 
To IS n nirk bit lor ht Itngih of Us extension the latitude of 
its nsmg fall rg and n nng fro t mo\tmcnl and the ingenious 
proiision m de for the u c of \er\ short focus knses 

Coliapfsblt heni can j'is arc largeK used for Fre s photog 
raph> Tkt lorm a vpt anart of which the Goerz 4 n chutz 
was he pioneer model \ i\pi at modern cairera of this class is 
the Ross Fanros (fig r) which i not on!} extremely convmitnt 
for hind work but can be so efiectneK used on a stand that it 
wib adopted h\ the Ro\ il Engine tr *^or the ficid equipment of 
thtir Prm mg Cc npimt b> wh m it wa extensively employed 
m the World \\ ir Camera^ of this Imd arc fittod with foci! 
plane shutters ( fee p S S 1 ind very rapid lenses 145 bemg a 
usual aperture In the F rm mox made b> the Zeiss Ikon Co an 
Emu tar anastigmat working at f i S h^s been fitted with which 
instantaneous photographs can be secured in a theatre with 
ordinary stage lighting 

Maga me cameras m which a number of plates or films are 
packed and brought forward successively for exposure some 
what on the pnncipte of the changing box are now compara 
lively seldom used Cioless of the simplest construction in which 

case they are bulky the changing 
mechanism is apt to give trouble 
Bmoetdm^ and twm has mm 
eras represent an endeavour to 
provide the operator with a view 
of the object up to and mclud 
ing the moment of exposure 
They are Meraly m thar name 
umpiies combmatiOBs of two 
arate cameras and two separate 
leweSj, the focussmg adjustments 
bang correlated m 4 hat one 
half of the combmation can be used for focussing the other for 
exp^^ang the plate In the form of an mvarted field gla» the 
focussiiig screen and the plate tatog the place of the two eye 
pecesj, bupocuiar band cameras are toil to be met wito but the 
twm lens which in its later forms was an early reflex has b^ 
practnally supertoled by the scgle^letis reflex. 

Modern cmmrm form a apart m cemnetoon wilib 
which much mgenuily of iwmtiom has displayed mi many 
pitonto have l»« taten out "fto pnactple n* explained in tito 
acccTOpiiymf diagrtm (if »») bit as m paettoe the irAx te 
iwy^y told in ito htnii ® wwr toed wth a yitoc^ 

toed whfeh Ito to look dew t «» to 

ito iwmng A second »Mar tf to fitted to 
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h 1 i r t 

I ht I L 

tU rt f \ j V I 

ot ht i ’ 

ol I T u up c n 
c n 0 tl 1 1 ^ 

I r^t ta 1 r i ^ 

t\ t t C 3 ru 0 yi L 
rro\e^ t ot ir r r \i n ht 
i u cr r k i e IhL it i a\u.i Gt 
die tom r to en th ini c 
riB 111 tJ 3 tre kn to rt li 
ht I Hc arc! lit n ^ uta toub 
t posurc cii the latter In mt n 
ot i € hu ttr art. etiet cd i iia^ 
taneou The sbutitr lipost in 
anabiv fit ed to the e c r'crab 
IS of the local plane tvoc and 
more than a do2Lii moat Is oT rt 
flexes b\ iirs class naktr art 
a\aiahit A tepicil pattern of th reflex camera with mo able 
mirror horizontal loco in screen and Men in" hood i the boho 
h\ kershan and made b} the Amalgamated riio^-ographic Manu 
i^ctnrers Ltd (fig o) Reflex studio non lake roil Wn 
Reflex Camera and de i n and construction are considered be 
A b \Qwmanm the Phot o^raphe Jo unml 101 ig i p ig 
The basic idea ot the Pal! film camtr his ilread> been dis 
cussed The folding kodak (h®* is j remains the most popular m 
a rumen o! the Upe and the late t models of it meet practi 
cally e\er> need Substanti 11 } the form has not altered although 
manx ne-^v teatures are eoniinualh added The metal door wmch 
closes the front of the camera falls dotvn and forms a base 
board alon" \\hich the panel carrying the lens shutter nd tinder 
IS draun out until he required focus mg adjustment has been 
made In some models the fixed focus pniciple is applied 
in others the focus can be altered accordin" to an afmtd scale 
to suit ail distances from a iew feet to infinit}^ Great cle\er 
ness has been disph}ed in ensuring the rigidity of both base 
board and lens panel F ocussmg roll film cameras more or less 
closely resembling kodaks but containing \irious structural 
modifications are nov^ made by a number of firms 
For panoramic photography \ a nous special t>pes of cam 
era ha\e from time to time 
been introduced m order to 
satisfy the scientific require 
mint that m covering the ab 
normally uide angles usually 
embraced m this kind of work 
the lens should rotate on its 
nodal point of emergence But 
practically all the earlier pan 
oramic cameras an account of 
mhich was given m the BJ A 
of 189 have disappeared and 
even the interesting and ell 
cient little Panoram kodak (Ig 
^4) which takes pictures on 
a section of roll film 3^ in Xiof 
in with a lens swinging on its 
own axis hrough the arc of a cir 
cie has comparatively few users 
A few professional panoramic 
cameras such as the Cirkut and 
the Korona — ^the latter made by the Gundlach Manhattan 
Optical Co of Rochester USA —are available But in modem 
practice panoramic photographs are commonly made by exposing 
several plates to cover sections of the complete picture 
Special cameras for map reproductwnr-^iitri of huge dimen 
sions— and for copying m connection with process work need 
not be specifically described as to all intents and purposes they 
are elaborations of the studio form For Cahm Phoiograpky 
{qv) various particular forms of camera and dark sh<k Imve 


dtM t note pj.rticu!drK in connection with the taking of 
e t rc( need tne r quired for tnchrome work on paper The 

I sir pit 01 obtamm the latter is separate exposure of 

brct panchromatic piates m ordinary slides the lens bein 
ere ntf* cce \eH b\ giecn red and blue violet filters Greater 
peed 1:, ob amed b} u^e of the Sanger Shepherd repeating slide 
n w 11 h the ti ee inters are placed immediately in front of 
cctio s 01 w long plate the sections with their respective filters 
b mg expo a in puick succession b} passin the slide along a 
a en cc to the Aid of an ordinary camera A modification of 
this reneatm" lide his been introduced by F Newens and there 
ha\t been nore recent developments A more elaborate system 
coil lb m obtaining the three ne atives at a sin le exposure 
bv meaob of a special!} onstructed camera in which the image 
transnitled by the lens is trebled by the addition of prisms 
one image rtachm its plate directly the other two reaching 
theirs bv reflection Other devices accomplish the same result 
by dmerent methods In some colour cameras the prisms are re 
placed b> a mirror system a recent example of the latter type 
being the special Jos Pe camera process 
Hc\ ever at the time of writing it seems very highly probable 
that the vanous specialized forms of the one exposure camera 
for ail of the varied applications of colour photography will 
\ ithm a brief period of time be rendered obsolete This im 
portant change m the technical practice of colour photography 
will be inevitably brought about by the notable improvements m 
the application of the tripack method In this new technique a 
single simultaneous exposure is given to tl^jee films packed to 
gether One of these films is reen sensitive another is red 
sensitive while the third film is blue sensitive By this in^emous 
combination which greafiy simplifies the problem of takm 
colour pictures noteworthy practical advances may be confi 
dcntl} expected throughout the entire field of colour photography 
The construction of cameras for stereoscopic photography 
(q^ ) has reached a high degree of perfection m models such as 
the Verascope of J Richard the Leitz Heidoscope and the 
\ oigtlander Stereoflectoscope the last two having a reflex finder 
in which a full size image is shown by a third lens (fi" 26) 

In the practice of Photo micrography likewise a large choice 
of apparatus is available ran m" Irom cameras of very long 
extension with elaborate arrangements for securing correct align 



Fig 24 *— PANORAM KODAK 


ment to simple attachments for use with ordinary cameras for 
low power work In addition to horizontal apparatus some fine 
cameras have been designed by Zeiss and others to work vertically 
while others can be used m conjunction with the microscope 
Although the subject of Colour Photography {qv) is dealt 
with elsewhere reference should be made here to the multiple 
image optical system including the beam splitter for photograph 
mg plural images involved m stereoscopic and colour pictures 
iSm Abstracts Royal Photographic Society 1935 ) 

Since Cinematography Aenal and X ray photography are dealt 
with separately, such apparatus is not discussed here 
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Fig 25 — ALOIS ENSIGN ENLARGER 


C. memitognpln is de li with under \ lorio \ Pictires (ue 
csptii Ih Motion licxiKi- Technology b-v C F K Mees) 
\erul photogr iph> 1 t re it ed under Veronal tics and \mation 
also under Si«.\t\ing \ ra-^ photographs is discussed under 
\ Rws \ Rws A\o CRTSTy Strl cTi RL and related subjects 
iHlargera — ^The old method of enlarging h% direct photog 
raph> with a short focus lens and an ordinary camera of long 
extension has for a number of years been largely discarded m 
faeour of the emplo>inent of apparatus resembling the ordinary 
optical lantern In the modern enlarger (hg 55) a negative or 
a transparency takes the place of the lantern slide the screen 
being represented by an easel to which a piece of bromide paper 
or a sensitive plate is after focussing affixed A powerful beam 
of irtihcial light is passed with the htip of a condenser through 
the negative or tr in parency and the enlarging lens with the result 
that an image is projected vanning m enlargement according to 
the distances between the negative and the lens and between the 
lens and tht sensitive surface of the paper or plate The illumi 
nant may be cither electric light or gas but the former is now 
generally preferred partly because it facilitates the construction 
of vertical enlargers which have some advantages over the hon 
rontil form A number of automatic enlargers have been designed 
Enlarging can also be earned out without condensers by col 
lectmg the rays of an illuminant m a reflector of ellipsoid form 
from which a parallel beam of sufficient size 1$ pass^ through 
the negative The latter may be held m the darfe slide of an 
ordinary camera which with its lens is thus made to tahe the 
place of the front portion of an ordinary enlarging iMtlem 
Tb& 4 ^katmiig an American mvantion €ntr0duced aboit 1907 

t 


and since grtxtl} developed is 1 combined camera and stand with 
full> automitic meihimsm for Iht reproduction of various kinds 
of officni and commercial documents by unskilled operators in 
anv ordmarv well lighted office \n\ scale of enlargement or 
reduction can be adopted and copies developed and fixed in not 
mam seconds \ vtrv mpid colour sensitive paper is used render 
ing the svstem valuable ior copving engineers and architects 
plans etc B J A for 19 8 p ibo (Set. Lm-iOGMPHY ) 
Stands — For studio cameras (g ) as previously noted stands 
of substantial pillar construction are usuall> provided With 
cop>mg and other large cameras the stand is more often in the 
form of a table but also provided with raising lowering and 
tilting movements I or enlarging purposes the stand and easel are 
sometimes combined runners enabling the conjugate distances to 
be readily varied But for all general photographic purposes 
the tripod form of stand is the most practical and almost innu 
merable patterns in wmod and metal have been evolved For very 
small cameras tripods with telescoping legs of an aluminium alloy 
and a top of harder metal meet the demand for extreme port 
ability but for senous work a substantial wooden pattern is 
greatly to be preferred The legs should telescope to make them 
not only more portable but ^o adjustable to uneven ground 
For special work a revolving ut tilting head may be desirable 
and in some patterns provision is made for increasing the height 
of the camera from the ground by means of a second raised head 
An important new device li a tnpod mth a wuversal ball and 
socket which compensates for wei^t and tilt of camera 
For the madental snapshot #ork to sup|iem«t the ordi 
nary tripod a unipod is employed as a support for a tele 
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HEiDOSCOPE STEREO REFLEX CAMERA 

but ^as not corrected for chemical focus The first photographic 
kns corrected for chromatic aberration {see later undtr Construe 
Hon) ^as a doublet made about 1840 by Andrew Eoss for H 
Coikn and consisting of two achromatic compounds one at 
each end of a tube (fig ^ ^ Many single lenses of good per 
formance were produced by the early photographic opticians T 
Grubbs Apianatic (1857) and J H Dallmeyers Wide Angle 
Landscape (186$) Rapid 
Landscape (1884) and Rec 
tilinear Landscape (1S8S) being 
notable examples 
In 1841 a remarkable ad 
vance was achieved by Voigt 
landers introduction of a rapid 
portrait lens designed by Pro 
fessor Peteval of Vienim (hg 

2S) to whom is due the his Fig 27 -—first English portrait 
tone condition that the sum 

of the focal powers of the individual lenses m a photo 
graphic combination multiplied by the reciprocals of their re 

spective refractive indices should be equal to zem or S o 

I* 

This pioneer portrait lens consisted of two dissimilar achromatic 
combinations widely separated the front element being a piano 

the diagrams of lenses which follow a uniform svstm of mdi 
oatfeg the nature of the ^ss employed by mwis of the shading has 
Iwn adopted 

Fhnt IS indicated thus — ^ 

C^rown of low refractive power thus — 

Growr^ of hi^ relracdve power thus — ^[ | 

(These used in Iwot made 

before tt# foteoducfion of the new Jena fite.) 

lint gfe^ #us HJ' 



■PETZVAL PORTRAIT LENS 



-RA ID RECTILINEAR LENS 


con\c\ composed of a biconvex crown cemented to a piano con 
ta £ fmi while the back elemenl vas a aouble convex composed 
of a bi con t crovn eparated by an air space from a concave 
cur\ \ The form was notably improved by J H Gall 
m£\er who in 1066 reconstructed 
the back combination b> substi 
toting a men scus crown for the 
bi com ex element and a shallow 
concm e com et po'^tn e meniscus 
lur the nevatn e mecuscus refers 
mg the po ition and introducing 
an air space 

In 1 161 J H Gallmeyer pro 
duced a triplet \ery fully achro 
matised non distorting and giv 
in excellent definition but since 
obsolete on account of its bulk 
and lowness 

Between 1841 and 1866 a number of doublets were brought 
forward by Biitish and Continental opticians with the object of 
increasing rapidity and eliminating dis ortion and towards the 
end of this period a simple and efficient type of rectilinears 
s\mmetricals and aplanats had become established In the 
m nuiacture of these a high degree of excellence was attained 
particularly by DaEmeyer and Ross in England and by Stemheil in 
Germany (fi'^ 9) Wide angle symmetneal doublets with greatly 
aeepened curves appeared about 
the same time some exhibiting 
remarkable qualities of definition 
combined with covering j?ower 
Dallmeyer s Rapid Rectilinear 
f/8 (iS6y) set what remained 
as the standard for photographic Fig 29 - 
lenses for ordinary purposes until the perfection of the anastigmat 
Among slower combinations the Portable Symmetneal of Ross 
was remarkable for its flatness of field and a compactness which 
enabled a number of lenses of widely different foci to be fitted 
into the same flange 

The issue m 1886 by Schott and Genossen of the Jena glasses 
formulated by Professor Abbe placed m the hands of photographic 
opticians a means of ehrmnatmg astigmatism by setting high re 
fractivity with low dispersion against low refractmty with high 
dispersion Some of the early Jena glasses were unstable and prog 
less in construction was at first slow In 1888 Dr Shroeder 
worked out for Ross an anastigmat afterwards known as the 
Concentric Lens but the first thoroughly successful objec 
tive made with Jena glasses was that designed in 1889 by Dr 
Paul Rudolph of the Zeiss firm and classed as Senes II f/63 
The details of construction 
are to be found m the Eder 
Jahrbucher for 1891 and 1893 
This excellent lens was followed 
by several other anastigmatic 
singles and doublets a new line 
being struck out by the symmetn 
cal cemented doublet of C P 
Goerz known as the Dagor 
which has since been widely imitated Almost simultaneously 
the single Protars of C Zeiss came to be combined in doublet 
form These improvements soon showed themselves to be as 
exceHent in practice as they were in theory 

In 189s Taylor Taylor and Hobson produced a remarkable 
md entirely novel anastigmat designed by H D Taylor and 
known as the Cooke lens (fig 30) It consists of three single 
i^es a biconvex crown in front and a very flat biconvex crown 
behmd with a biconcave of light flint in between and close 
tod the front crown. Also in 1895 H L Aldis calculated for 
Pajimeyer a new conYertible anastigmat consisting of two di^ t 
smntocoinpouiids thus givmg a choice of three foci the * Stig 
wtiCy M It IS toed isitip issued hut m a, non conveirtMe form ^ 








tF\SE 1 


PHOTOGRAPHY 825 


ii ^ 4 w m *ro anc’ 

n t * L t h \p 

r ^ 1 j Rrf 

n a \ - 

ri I t R c 

i in t t jt 1 u t 

ct T,( -rt I 

II C d r I K 1 a 

0 ^tr ip i '*'1 

1 j 1 j r r*. ( uS \id 

Hl I# li cu fiioi hb 

ime t s b j<r> beini^ t\ 
tilt u IK 11 a d { *^ot ipp \ to 
Iinsc nanidii i f I mnts o 
vliidi i p } riteci b\ hr|xe in 
ttn i ) In igi 3 J “I'V 

Hi sili-L uorLec! o for Mes^^rs 
ko a ins^t IjrH finL an is i^mat 

hills mce ixtonit famou ii*"der he name \pre=i It is 
no’^ com itule doublet the con pituous feature o li^lucli is i ct 
mented back combination consisting of three le ses (i) a b* 
tone \t or plant lonciie of lo\ rtim tion I ) a mem cu of 
niciiiim rt fraction ind ($} a bicomtT ot hign refraction 
From nqS in addition to the abo\e nimed ind in parti ! u jer 
se s on 0^ the doubl ts of Zc s Goerz bttmbeil and \ oi 
kndir tbire ha been % steady s ream of new lenses mo th 
tnpifts — ft s«r Ptmacs 
bermes Htliar^ Aviais 
and otl er > — cbief!\ remarkable 
for mirea e of aperture fig 
33) A mirkidl> rapid lens is 
made bv Ross to work at f/i 3 
In 1&91 T R Dallmc'ver m 
London \ Micthe m Berlin and 
A Dubo^i xn Pans simultane 
ously worked out telephoto 
graphic combinations consisting ^ ^ smar Umt 

of positi-vt and neeaiwe elements \anations m the separation of 
which produced raigniication according to the extension employed 
The principles enunciated and clarified by the pioneers referred 
to above art the active basis of present day work on lenses 
Current eipenments are too widespread to permit of cataloguing 
here but the 1935 trend should at least be noted namely that re 
cent dev elopments of fine grained photographic emulsion for cinema 
film have stimulated a general 
demand for smaller cameras and 
lenses of proportionately short 
focal length greater consequent 
depth of field greater rapidity 
and more critical deiimtion 
COMSTRUCTIOM CIF PHOTO 
GRAPHIC LEHSES 
The construction of technically 
good liiiotographic lenses of 
which some indication has been 
pven in the preceding historical 
summary depends largely upon 
the elimination of certain de 
fects of which the pnncipal are 
(i) Sfixerical aberration ( ) 

Coma (3) Astigmatism (4) Curvature of field (5) Distortion 
and (6) Chromatic aberration Spherical aberration is due to 
the fact that a sphencal surface does not bend or focus h^t to 
one exact point in other words the rays jassiag through the edge 
of such a surface do not focus to the sam^ point as those pass 
mg throng the centre It can be prfly corrected fit a smgie Jens 
by the iw of a dmphmpn and in combiimtjyons by varying the 
ciirv^ of the component teiroS' Co«|. md astigmatic f to> 
lions of si*eric$I abemton the fii^t beiic a bJw to lateral 
i|Aifin«JI atemtion of oHicpi mm Xt m prfly dimii»l »4 by 
the ito# m hwW#' to focw 

wcum|# ai m wms tfae Irth «id hmiwlal ^ to 


^ h if f] pjti kv f 1 ed ** the L t 01 a 
I N ^ r r fi hr \l f mm W H tl t c lun 

( i i ii pr fiu n cf tor I Ca \ Un 

t •> ( i IV ^ J l>> a If n w til 1 I kn 

I af 0 rc-^ ^ o I i i e^iii ihtdefutm 

1 t f n 1 ti the iivs PItrt 

1 f kr ! u I Distrr on is of wo 

t u. 1 r n a qu rt i| pp r rg 1 1 the former 

t 11 \ I h a nik ni us I rs v lih the von 

^ L sid o« V I lb c 1 hr c B pi ff d m he Iron* of the 

^ ill — t \ i \o i \i it — if photographtd 

V I n i 1 li s « ) i f oatw d and wi h tht diaphrafm 
^ ^ I i 1 ^ Ta a 1 i m svmmtincal doubkls sm t 

h I I i ^01 on cf ont a mtorc it conpensates the cushon 
c 0 t « n o ^ r fipf Ch on atic abtrra+ion r.*ii cd bv the 
t i- r lor of tht V b t light pu.s mg th tnt k and is dut 

tnc t th uifit int coloured ravs come to a forii at 

a tintai ’’ct i om lb viialfotu accoraing to their wave 
kn-™* h It 2 terrt tu b cfirpcifi nt, Itn cs of ditlcrini re 
fratlve. powers OiTX s ) In the gentral co truclion of 

pho omriphic Itr thv dtfee Which were enumeri td above 
to c her with a ntrbir 0 others are ntutralized by regulat 
in tht curves of the dificrcn^ po itivc and nega ive component 
len t the rc! active and di persne indices of the glasses used 
and the di fincts of the rdractint, ^^urfac m this man. 
ntr making the obiecli e truly stigmatic or focussing to a 
point 

The performance of in adequately corrected lens depends 
chicly upon it eitc ive aperitn or the diameter of the clear 
rav actually u cd m impre smg the image on the plate This 
diameter is rot nece an!} that of the diaphragm employed but 
the latter is used for the purpose of mechamcal regulation of 
aperture te reduction rom full to the smallest possible 
In early lenses the diaphragms or stops we e of the Water 
hou e pa tern with thm pieces of metal with circular optnmgs of 
different sizes which could be in tried m a slot in the lens mount 
This pattern is till employed in portrait and other large lenses 
A variation is the rota mg stop a circular plate contiinmg a 
senes of apertures which Cv.n be brought into position is desired 
"Most modem lenses art fitted with xns diaphragms which Messrs 
R and J Beck claim to have been the first to apply to photo 
graphic lenses in iSSo These consist of thm leaves of metal 
or ebonite so arranged that by opentmg a ring to wkch they 
are affixed apertures of different diame frs can be formed at 
will Severe*^ systems of numbenng diaphragm apertures are m 
use the most common being the F number method in which the 
aperture marked is the focal length of the lens divided by the 
effechve diameter of the stop Thus an effective diaphragm open 
mg of 4 in in the Cise of a lens of 8 m focus would be f/16 la 
other words the aperture marked is a definite proportion of the 
focal length Another sy ttm is the D S or Dniform Standard, 
proposed by the Royal Photographic Society in 1881 and adopted 
in the Kodaks This takes f/4 3.5 the standard the markings 
corresponding to the F numbers being as follows f values, f/4 
f/56 f/B f/113 f/i6 fA fi f/ 3 %f/ 4 S 3 US Nos, I 2,4 
8 16 32, 64 x28 

On the Continent the sequence of F numbem Ji usually 3 16, 
4 5 ^ 3 9 3(^2 $ iS 25 3 36 the exposure in each of the last: 
seven c«es being #as m the two preceding systems double that 
winch IS found necessary m the case of 1^ preceSmg num 

her 

mmmm m mms 

The fact that d€ptk 0/ fmm m comhtioned not only try Aper 
ture but abo by focal len^h has an important bearing upon tto 
construction of very large ap^^rfure lenses II fe obviously of 
mmJl use to bmid a mahmm cosftr leas with a focal length 
of, say um mdm atowe of say f/3 for ordwiy work, m 
whach the lens wo«W almost uavtriiirfy to be stopi^d # mf 
mte f/B to But, mth te etoidfed 

lie of diwnutive mmm ^rryi^ very teit imm te 
toand for v«y iite fm 9mm to 
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ua or 1 0 bt ph t h\ be tqun it nt fota of tie tn In tK 
use 0 n ^ m kns u»td on i hal pli he quuiienl a n\La at 
lieirg the n t t o d n to the anle i 
The erm tot us i e\ph ned m tne gtrtrai arlitit on Lfns (q f 
bnt 1 ira\ be pointed out hi e hat the louiMlent- lotu da 
photographic len^ mus be nata ured Irom the nodal pom of 
tmer^^ei le whith is somelrats m fron oi the front con ponent 
The histonial genesis oi the pnncipil forms of pnotographic 
lenses lia\ing airtad\ been di cu ed their a uil cons ruct on 
apart ^rom the optic I considtrationb dealt wi n m the gtneral 
article on Le\s iq I mav no\v be glanced at The single lens 
i seldom produced commerciall} to day except as a component 
oi a doublet or triplet or m connection the cheaper amateur 
outhts In the latter cast it is a simple achromatic meniscus com 
posed of a biconccx croum cemented to a biconcave flint The 
single components of the better t\pes of Rapid Rectilinear 
are constructed in a sonemhat diflerent manner 4 nastigma 
Singles such as those used to make up the combinations of the 
Zeis Protar the Ross Combmable the Stemheil Ortho 
sti mat the Watson Holostigmat and the Voigtiander Col 
linear are usuall> triple compounds of pecial Jena or Chance 
glasses In addition to the symmetrical doublets formed by the 
combination ot tyvo simple singles there are a number of \an 
ousl} composed as>mmeiricdi doublets some yviih cemented 
others tMth air spaced components are also notable lombmations 
ivhich although assembled m tvto cell are more or less franUv 
tnplets The Zeiss Tessars yvhich are entirely asymmetrical con 
sist of three separate components that m front being a cemented 
lens the other two uncemented the intermediate one being a 
double concave In the construction of most modem doublets 
and triplets air spaces play an important part (See Lens ) Mul 
tiple combinations such as the Beck Isostigmar m some forms of 
which fl\e separate lenses are sometimes used are uncommon 
One interesting development has been by Zeiss m his use of con 
verging achromaiic eyepieces (consisting of two seif contamed 
groups of lenses ) for increasing marginal thickness of lens 
Apart from or m connection with their standard models some 
lens makers hace designed supplementary lenses to lengthen or 
shorten the foci of ordinary objectives In their simplest form 
such lenses are either long focus negative or positwe singles 
which can be attached to the front of an ordinary objective with 
necessarily some disturbance of thu original corrections As far 
back as 1894 an advance in this direction was made by Taylor 
Taylor and Hobson m connection with their Cooke lens by 
producing a suitably corrected rear extension lens for mcreasmg 
the focal length More recently the same pnnciple has been 
applied by the Zeiss fimi to its Tessars m a senes of Distars 
and Proxars the former lengthening the latter shortening the 
focal lengths of the original objectives 
The construction of telephoto combination is altogether dis 
tinct from that of ordinary photographic lenses It is based on 
the fact that if a negative lens 1$ placed behind a positive lens 
at a separation not less than the difference between their focal 
lengths (which constitutes the Galilean telescopic condition) and 
not more than the focal length of the positive element a photo 
graphic combination is formed the focal length of which increases 
as the separation is decreased The back focus or distance from 
the back lens of the combination to the plate is not however 
correspondingly increased being dependent wholly on the focal 
length of the negative element a very important consideration 
H it enables considerable magmfication of the image transmitted 
hf m ordinary len$ to he obtained with the same or less camera 


\|.tnsior In iqc Capt Owen Wheeler introduced a system 
I 01 renb nni, ttle ne ames to produce compounds of extremely 
I hu lot 1 itn hs with which magnification up to X 30 is possi 
ole n a t mera extension of only about inches A good 
t ture 01 h s system is that by making the rear lens of the com 
ration ore of reiatixely lar e diameter the covenn<y power 1 
grea y litre^. td \d\antage was taken of this fact m a special 
complete cit len litely used by the Royal Engineers in the 
World W r which^had a focal length of m and coyered a 
Y4 plate yi b a pmera extension of 6 in only 
OngmaiK tdepKoto lenses were yariable power ones — le 
tht epara ion oi the elements could be altered at will to pro 
duce ai itren magnifications with the same or with different tele 
regitiyt \iso an ordinary photographic lens was generally used 
as he posime element The e arrangements were defectne owing 
firstly to the dismrbance of the corrections of the positive by a 
shifting negatue element and secondly to the comparative slow 
ness of tne combination due to the fact that the aperture of any 
telephoto lens is the aperture of the positive multiplied by the 
magnification Thus in the case of a variable power combination 
m which in order to obtain good definition the positive is stopped 
to sav f / II the aperture at only 5 magnifications would be f/S:) 

Another drawback in the case of variable power combinations 
1$ their liability to internal reflections owing to the relatively 
long separation of the two elements This is partially overcome 
by lining the lens tube with some non reflecting substance or ma 
terial but a more effective plan is to fit a hood on the lens to cut 
out the extraneous light — a method often ad^ted with advantage 
in the case of ordinary objectives 
\ariable power telephoto lenses are still used by specialists 
and extraordinary results re attainable with them But in mod 
em practice single focus combinations are much more common 
In these the positive element is a cemented single lens of ex 
tremely wide aperture the defects of which are corrected in the 
negative element The earliest examples of this form were the f/9 
Busch BisTelar (190:5) and the f/14 Zeiss Magnar (1906) 
both since improved but these have been put into the shade by 
recent productions of Ross Dailmeyer Taylor Taylor and Hob 
son Zeiss and others The principles and construction of the 
Telephoto Lens are discussed at length by H W Lee in the 
Photographic Journal for 19 5 p 39 
See Proc Physical Soc of London for 1935 Vol 47 p 50 
Taylor and Lee for full summary of developments 

TYPES OF LENSES 

Little need be added here to the note in the historical summary 
above on the subject of Portrait Lenses It is a remarkable 
tnbute to the genius of Petzval that the lines which he laid down 
m 1841 should be generally followed to day in the lenses com 
moniv used for portraiture although naturally modifications and 
improvements have since been introduced by leading opticians 
Ross Dailmeyer Taylor Taylor and Hobson m Great Bnt 
am and Voi tlander particularly on the Continent have pro 
duced many portrait lenses of great excellence and occasionally 
of gargantuan proportions In some modem studios however 
the portrait lens of old days is yielding place to the anastigmat 
the wide aperture of which places it on a level with the Petzval 
construction m point of speed while its more perfect corrections 
and covering power render it specially serviceable m the matter 
of studio groups In simple portraiture on the other hand ex 
treme flatness of field is not always desirable a round fielded lens 
giving better modelling Since good portraiture has little use 
for needle sharpness of definition artist photographers since 
the days of Mrs Julia Cameron have sought in various ways to 
modify the cntical rendering of objects m the same plane by a 
well corrected lens One method of producing soft effects is by 
means of the diffusion created by partly unscrewing one lens of a 
combination Latterly soft focus lenses have been produced by 
seveml opticians m which diffusion is secured by special compu 
tation the objective being duly corrected for flatness of field 
distortion and colour but yielding an attractively soft image of 
marked pictorml quality A third soft focus method is the 
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Tet or t ir^po iit tarlicr pa mis lia\iDg run m and tht lj . 
pl> t)t ootiia^ gii 0! ligh qiidijit\ lia\ing betn con id ray> ex j 
pandcd h\ the titr\ of Me rs Chance of Pirmmgham iito h j 
fiila of ‘iiinulditare For allround outdoor work the converti j 
bie centn^id ind tigmat is the most ustiui form ^he performance * 
of thi sing e toirpom nts m the case of doublet like the Zei s : 
Protar tl t Ross Combnable and the 'W atson Holostigmat ■ 
Dcir^^ ad that ouM be dtsired \\i h ad the&e lenses a \mmL ncal 
as ¥ell as ymire atai combinations ar practicable thus gi\nng 
a thojce o three loci In one senes of the Hoiostigna s ^he 
single conipontEls can be u ed at the remarkab!\ high aperture 
— for a single — of f ^ \t the same time the critical deimition 
and inert ised rapidit> pos ibie v,i h triple combinations like the 
les ars makts ettremeK popular tlieir u eiulne s being 
enhinctd d sirtd b> uppknuntary kn es such as those 

mtntioned ijo\e Oi trip! ts and aj;vmmetncal doublets with 
components ont or other of which is uncemented or a mgle glass 
a Aide choice is atailabk from the !i ts of Ross Dalime>cr 
Ta\lor Tat lor and Hobson \\ra\ and \Mis Brothers in Great 
Britain and of Zeiss Goerz \ oig lander and others on the Con 
finent the apertures ringing from t to f 6 3 and the focal 
lengths from i\ 0 to three inches up to as many feet 
In held work more especially m connection with architectural 
studies m coniined spaces wide angle lenses are often necessary 
and muih attention has been paid to this branch of lens construe 
tion both before and since the adeent of the anastigmat Of late 
cears wide angle lenses with comparatively large Ml apertures 
— ^\er> useful for focus ing m dark interiors — ^have been made by 
Ta>ior Ta>!or and Hobson who e \II B senes superseding 
their previous Frimoplanes open to f/6 s and at f/32 give 
sharp definition throughout a field of 100 The Wide Angle 
Aristobtigmat of H Meyer the 4 in model of which covers a 
half plate at f 9 is anotlser successful lens of this type For the 
particu%r purpose of Aenai surveying but also very useful for 
many other classes of work a new wide angle Ross Xpres em 
bracing an angle of 80 and covering sharply froSi centre to mar 
gin at the very high aperture of f/4 is a remarkable achievement 
the report of the National Physical Laboratory on this objective 
showing extraordinarily good corrections Where an abnormally 
wide angle lens is needed the Goeris Hypergon which consists 
of two hemispherical lenses and has a frontal star diaphragm 
to equalize the light may be used to cover an angle of 135 
Modem Telephoto lenses are as previously indicated very 
different from the early vamble power type and much better 
adapted to latterday requirements The magnification is smaE 
at the most \s but this is compensated by critical definition 
enabling enlargement to be earned out to the same extent as with 
negatives made with ordinary objectives For the modern tele 
photo lens is corrected throughout as carefully as the best or 
dinary anastigmat being m fact itself an anastigmat fully achro 
matised free from curvature spherical aberration and coma and 
within its limits non distorting Also as now made by half a 
dozen leading opticians it is rapd enough for all practical pur 
poses even putting aside the latest Mtra speed m^els m which 
an aperture of f/3 5 has been reached The only drawbacks are 
bulk and somewhat restricted covering power but these do not 
constitute a hi^ price to py for a lens which will do ve|y mmlf 
aB llia^tbe Im^oidmary teas wiE do at half the camera eatwioii 
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In colour pho og.r ipl \ a 1 1 h 0 dcr of colour corre tion is 
neces arc ind lor tl ret tohur process and other colour work 

m which cry grci accuraty is css nt a! t 1 dt irink tint the 

j corre tion homd be earned to the xurtlitst practn able limit 
This IS done b\ ntans 01 penal computation ai a qL scs m 
apo hromuitc hf s s made Ross Tailor Tax lor and Hob on 
Zeiss and 0 hers Willi a view ^0 compkte correr ion for colour 
a few quartz knsex iitvt been nndc bv British Lrcnch ind \xntii 
can opticians and further proqrc ma\ be expected 
Lenses for cimniitotir iphy receive men ion in the article on 
Moiio\ PicitPES but passmq ailu ion may bt nade to them here 
smee those emploved m cine cameras are photoqraphie objctines 
pure and simple made in most cases to standard lormuhe borne 
extraordinary results hi e been attained in tht e tmv lenses the 
Dalimever Dalmac having betn adapted to cinematography m 
the 16 mm sub standard size m a variety of models one of which 
has a focal length of i m only with an aperture of f/i 5 A 
number of tele cme knses are also available 
Very short focus photographic knses are also used m pho 0 
micrography but are not so suitable for work at high powers as 
microscope objectives m conjunction with suitable eve piece 
hn unusual short focus lens of especial interest commercially 
IS that emploved m the 1 rafiex automatic lilm camera used for 
photographing meters in the telephone exchanges etc 

Light Filtearaf— The principles on which orthochromatism and 
panc^omatism are based having already been explained (page 
814; the discussion of light filters for cutting out some rays and 
emphasizing others need not occupy much space although the 
subject when closely considered is of great snentific and 
technical interest For the production of such filters various 
expedients have been tned including small glass tanks filled 
With suitably coloured solutions but in modern practice either 
specially coloured glasses or dyed gelatine stniB cemented be 
tween glass squares or discs — preferably optical fiats ~are 
commonly employed The making of gelatine strip for such 
filtem demands some skill and patience a perfectly levelled glass 
plate being required on which to spread the dyed gelatine solu 
tion The latter must of course be as clear as po|^ble and 
stained a spectroscopically correct colour A number of suitable 
dyes are available for making yellow and green filters for use 
with orthochromatic plates and blue (or violet) green and red 
filters for panchromatic pktes when the latter are employed in 
three colour photopa|ijy YeEow filters are usually graded ac 
cordmg to the extent to which they increase exposure In addition 
to giving correct rendenng of yellows and greens they are fre 
quently of the great®! value la cutting out haze and embhng 
douds and distant Mfe to be effectively reproduced 
Certain commercial fillers sucli as the Ilford Gamma and 
tim Impewil Impan^ ipive accurate: rmderfi^ of aE colours 
wh«a used will pmchrowtic plate fwm the same source of 

1 The Impw/ by attaiwng ttes tetilt when used with 
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iGStantaiieotis Shutters —Tlie pre d ot lit modern emul j 
10 IS ntie I tts sorrt neans ot opeiin rd df n a len m i 
fr 0 i 0! Lcoid To tin end a lar t \ n t \ of n nt m m | 
shut! r hi btene\oivea Ik came t Im er were oi the drop 
or flip p ttern the ormer mtrcH an obi nc, trip ot wood or 
metai ith an open n tot in i id worlirg 1 1 a frame kited to 
the front of the len The droppi of the shat+tr through the 
frame effected the exposure b> opening and do mg the lens Tht 
flap butter which is still u m the btiidio t ther on the len or 
in ide the camera con i t of one or t \ o hm ed daps made to optn 
outward oi inwards by ei her a pinion or a pneuma ic bail and 
tube moiimtnt La tr shutters were made to work between the 
im es of a combin*?tioii on either the rotary or ms dinphramn 
principle In the for ner case a metal di c with an opening mi w as 
revolved by means of a spring m the latter Races of metal or 
ebonite were made to open or c o c complete!) The Goerz Sec 
tor and the Geoigen Central were earl) shutters of this tviie 
Modern shutters art either of the roller blind or improved sec 
tor kind Roller blind shutters are of two separate tcpcs one m 
which the blind as a whole opens or doses the lens ditierence in 
speed being obtained by tightening or relixin®* the spring of the 
actuatin" mechan sm the other m which a slit m the blind pa ses 
behind the Itns the speed of exposure being gocemed partly by 
the tension and partly b) the width of the slit The ordinary 
roller blind shutters of which the Thornton Pickard (hg 34) 

IS the standard model are within their limits \er> elective and 
dependable Speeds from about to about sec can be 
given by adjusting the spring and a separate attachment to the 
bulb enables time exposures up to 3 sec to be made automatical!) 
The theory of such shutters is explained by Abney in his Imtan 
taneous Photography (1S95) and by W B Co\ entry in The 
Technics of ike Band Camera (1901) Of the focal plane shutter 
as the slit blind variety is called there are numerous patterns 
geared and with adjustable slits to work at speeds to over 

Y^sec The theory 1$ explained by Coventry (see above) and by 
C Fabre in TratU encycloptdique it photo graphic Vol i Suppl 
C 1902 This shutter works immediately 
in front of the plate and is normally built 
into the camera The Goerz Anschutz pat 
tern IS very t>pical of the entire group of 
focal plane shutters 

The central lens shutter is now generally 
made with only two or three leaves or 
blades m constructed that practically the 
opening of all parts of the lens for exposure 
IS simultaneous Such shutters are made 
entirely of metal and m the best patterns 
the mechanism is of the same precision as 
ihat of a watch The exposure 15 efiected 
by means of springs supplemented some 
times by & air brake A shutter known as 
tte Multi speed has been made to work 
l^etween the lenses of a combination at 
^«5ds up to an alleged sec but m Fns u — mechabiism of 
the best ordinary models a reputed tHoaHToii pickaro 
100 k the highest speed attainable, roiieu bcind stmirtR 

Remarkable advances have been made between 1929 and 1935 
U th^ precision and effectiveness of shutters and as 
wel to new a^ptatons of them The trend is towards shutters 
that are fu% automatic in operation and towards combination 
of teictiw wtOi oth^ caihera devices For e:rwriple a device 
hohfroEed by ceU is now used for csperalfoi the 

1 w wd acdord 


nn o the men 1 \ ot light another device has exposure and 
ii u u t nent coupled with light meter as an m between lens 
huntr ag m a titadioptric Lmt whereby a controlled 
amoan o! dituiin i* introduced is offered Cameras with 
da h bulb cir mt confections and synchronization are in 
crea ir 1 > popul r See ako Photographic Shutters Meth 
ads oj Con tr iciwn and Meas mng their Speeds by A S New 
m n 

Exposure Meters — ^The two 
most common types of exposure 
meters are actmometnc and 
visual observation the latter 
commonly known as extinction 
meters In the former sensitized 
paper is exposed to the light fail 
in<^ on the object and the expo 
sure IS based on the time which 
the paper takes to darken to a 
ceitam tint A narrow strip of 
specially prepared silver bromide 
paper which darkens rapidly on 
exposure to light is usually em 
ployed a fresh section of it bemg 
exposed in juxtaposition with a 
fixed standard tint The number of seconds or minutes counted 
before the standard tint is reached is called the actinometer 
time This is correlated with the known speed of the plate and the 
stop in. use and the result read off on a ial The leading Bntish 
patterns of exposure meters are the Watkins and Wynne both 
available m watch foma In the Watkins method plate speeds 
are distinguished by numbers in the Wynne meter by an F num 
her both designations being roughly comparable with the more 
piecise H and D measurements In extinction meters the visual 
intensity of the light reflected from the shadows is measured by 
direct observation In many patterns of which the Heyde is 
t pical the instrument is adjusted until the subject viewed in 
the meter appears to lose its shadow detail In the well known 
Justophot of E Me>er the hand setting of the instrument is 
controlled by the moment of appearance of a small numeral as a 
bnght figure in the centre of a dark field (0 Wh ) 

Beveloping and Printing Apparatus — ^The apparatus 
used for producing finished prints from exposed sensitive materials 
diUers according to the conditions under which the work is to be 
done An amateur photographer who develops and prmts his own 
photographs uses relatively simple apparatus A portrait or com 
mercial photographer is equipped to deal with larger sizes and to 
produce a larger output while a trade finisher who develops and 
prints large numbers of films exposed by amateurs uses quite 
elaborate apparatus 

Hates and fia films are generally developed by amateur work 
ers in flat trays roll films m a special developing tank m which 
the film IS held m the convolutions of a roll of celluloid which can 
be immersed m the developing solution Sometimes plates are 
placed vertically m the grooves of a tank or of a rack which can 
be placed in a tank 

In connection with his factorial system of development (qv) 
A Watkins produced m 1894 a factorial calculator and a dark 
room clock With the later extension of time and temperature 
and tank developing methods a number of dark room clocks and 
tanks of vanous patterns have been introduced some of the 
former being provided with alarms which can be set to nng on 
the expiration of a given number of minutes while others merely 
mark the progress of time on a dial with large hands 
For pnnting the simplest method is to place the negative m a 
pnntmg frame * used to hold the sensitive paper m close contact 
with It dumig exposure to light Ptesslire is usually by means of 
springs acting on a hinged back Even for amateur use however 
the replacement of Other printing materials by developing papOB 
has involved the genOral employment of simple jdrintmg boxW 
contaimnt an electric light for which the current is conteoied 
^ a switch which is aduated when a platen is brought « 
the n^fcnfe md senSiltve pape^ fiaCed m Contact With it 
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kny\n a itrruH x ^ 1 it la a u i K r oar^td m tt r tit 
mi h HilIi " ir piptr 111 or h o ii tin tbs print 
hor moinnni, prut 1 in hod of dr\ mtan of 

mhich hnt bttn a unit d mith hell it 1 frtquenih 
idop ed li lie nil p ini’ irt I ad on tne n om m the dn munt 
me pj“i ^ mhich b il 1 pjlied \hich cautt th hill tc 10 
jrilr mifh the rt oil that lit print i cemert d to tnc numt 
Iht ! u 1 1 « 01 pin 10 iim hme a«i it 1 termed m the Lmted 
or detilopii" and printin ID & P i a it 1 s^tneralh 
knomn m Enehnd i iiom i \tr> con idinbk pornun of the 
photomphit intiU tr} mm hm «?titloping seeeril million 
«?poo! of annwu tartrKK tihi t\cr> \eir In the cist of the 
hr^f pho 0 tini her the iini hing phnt iollccts him throu h the 
igena of i lumber of photo^riphit dtikrs ind returns hf fin 
ished pic isres to the d akrs for distribution to the rttnieu tomcr 
Tmoiinpor mt uctor m he bu intss are the short time in mhieh 
it IS nett sar> to eet the mork done often 4 hours or less and 
the greit \anation m the amount of business throui^hou the \ear 
the output in England for instinie being ten times as much 
it the matiniim in \ugust as at the minimum m January This 
\anation in thi amount of business is causing great ittention to be 
paid to the provision of automatic mithines m order to diminish 
to 1 minimum the amount of skilled laboi required lAhen the 
rolls 0 ! film come m the} ire rapped m the dark room and 
numbered the number being either punched mto the film or 
light printed on it The} are then held m clips which can be 
slipped over rods so that the films with a weighted clip it the 
end are immersed in detp tanks of de\ eloper After 1 fixed timt 
of development they are transferred to a nnse tank, fixed washed 
and again transferred to a drying cabinet • 

Several forms of continuaus machines have now been devised 
for developing the rolls of film In these the rods carrying the 
films held m clips are moved continuously by a conveyor system 
through a system of tanks and finally through a drying cupbmrd 
The dned negatives go forward to a printing room where they 
are printed b} contact upon developing paper the pnnters being 
adapted for rapid operation frequenti} by foot treadles and 
equipped with numbering devices Automatic power dnven print 
tt$ have been designed and some pnnters automatically give the 
correct pnntmg exposure m acconknee with the density of the 
negative 

From the printers the paper goes to the devd<^rs Mos^ 
pnnts are developed m flat toys rinsed m water and fixed awl 
are thai washed m a rotating cage immersad in Sowing water 
or m a scries of iai trays ihroogh which water flows tte bemg 
the form used particularly m Eogtand where it h known as a 
cascade waAer The msh^ l^ints am dried by feemg lAaced 
iNeiweai two fabric belts which tovdl over a heated dimn^ these 
aacimw b«ng Inowa »$ I»J| dtoi» * which diiliver the prmis 
*y within a few mantes* 
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I ifk k /? / n — \ltr 10 b 1% i rh t ur i of 
I <■ ri n TO I 1 u H il piHp, 1 Iroi (\ prir 11 c '^p 
c i an u ii a ^ tion 10 m t\t n, ir tt ntrotlmiion ot 
e iw at igns d hi ) rd u her airk to rn irmpnca of ort^ 
md e id ttd tj It lu j t id rape a itt of the work in 
que uui (Ji dm rouii lair 1 ind In tri in pirn iiwr htrt 
I an cm t \ i tu no pr cticai bur c rho t in which eU her 
j whi p I or iiih vtliich rphti\tl\ lirn^ht is ilt for 

the pJ fs in u L cir lit ^ ntd cn a w II Ihi iim iirt ctnt 
c ti H hn i I m ur di\ hit ibn 1 11 to tor u !i duii a lange 
mtnt To hi 1 lirg ui diarent i^fagnis sui ibh for all 
kind 01 pints ard broni dt pixr tmiui item 101 his been 
given and 10 or it r 0 c )pe ivith theixtrcme ens uvcbiss oi rood 
UB cn uls ons hntt n hne betn Gtvi td bi H rat ten md others 
in which oni} rtlkcitd iitht is proved through iht siiflight Ihi 
precaution however is being rtndcrid uperiuoj b} the new 
methods of dt eniitizmg While these method's are not sufii 
ciently elective to enable very rapid panehr malic phtes to be 
developed b} naked emdltligh^ liiommatioB ss permissible alter 
disensitwmg which would former!} hive been out of the ques 
tiOB The Ilford Co has mtroduted 1 new safchghi for use with 
disensiti/cd pindiicmatii plates giving a pleasant green light 
by which development can be watched m comfort as well as m 
cunty Man} others have advanced useful equipment 

\LTiioKirxE& — ^In addition to the books and papers quoted m the 
text the following arc useful sources of informitioji 
Apparatm tn Giwrd Sir W de W Abney iirulwfiof* m PM 
losmphy ixiih 1905} R C Bajley Tke Complete I kaio^mpker 
C9th ed 19 /) A ’VVatLm Pfwtograpky its I rmapks mid Pr icUee 
(^rd id 19 ) Chapman Jones in intmduetwn to ike Science and 
Practice 0; Phatagrapkv (4th ed 1904) C B Neblette PhatogfapM 
t$ Pnnapks md Practice (1927 1 Br tuh Ji urm! Pkatagrapkte Alma 
ma to 1928 (B J A ) Patent Office Ahndgernms 0/ Spmfim^am 
elm 98 Photography Photographic Jourmi to X9«8 Dr J M 
Eder Jahr pucker fur Pkoi&iraphe und Mipodtictmns Tickmk (from. 
1S87) Dr C Fabre Trade emydopediqm de pkotogruphte (vol i 
1S89 supplements A rSg E 1897 C 190 D 1906) 

Lenses md Optics H D Taylor 4 System of Appkei Optm 
(1906) T BolasandG E Brown The Lem Hallut tOpkqueFko 
iographigm (Brussels igaS) C Beck and H Andrews Pkotagrapkw 
Lemes (6tb ed ) WE Burton Optics for Pkotograpkm (iSgr) E 
S Cole A Trmtm on Pkotoimpkic Opimt (1899) O L John^ 
PhologmpkK OptUB md Cohm Photography (1909) J T Taylor 
The Opua of Photography and Pkoiogmpkm Lenms {3td ed 1:904) 
Lieut Col Hoesard LOpi^qm pkoioirapktqm (iSoS) LOkpchf 
photograpktque Ci8g|} Dr M von Rohr> Tkmne mmCesckKkif dfs 
pkoiogtaphmhen Oh]ecims (1899) J H Dalliiie}er On lisa ChiAe 
and Vm of Fhotograpkm Lenses A Lockett Camera tenses 

(idaB) 

Tekpkoiogmpky C F L« Davi^ Td$0mtmaphy ( 3 rd ed 
49^4) T R Daiinayer lekpkptagrapky (1890) E Mariiagf 
mn$ary Tekpkmograpky (ipi) Qspt Owen Wh«ler Modem Tek 
pkMograpM (1910) Scimim am Perhokfm%v und die VormsUmc* 
(2nd ed Berlm 1:935) 

Pmeri Sk«itm $ic Ilford Ll4 

^om^m (xMg),* B J Wil PmqfkiM PkM&impky (i9») 
Srr W de W Abn^ (i^) W M Oov 

«iliy Tk# «| tt# (xmnh Bawlt Ok 

Mqmn$ Pkpmmpm$ ^ rioinfwfly of Mqfim 
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n rei ni in tp r D^t lioi pho ol, anb\ m kts i aino t im j 

pus i! k j tmb ne it wi h an idt listic tor eytion whii t it is 1 

qmll d Ficult 0 Ubt i commcmGK in subjects dra-vvn from i 
or Im r\ hit To prt crt he nude b\ pho o^r ph\ sirrplv as a 1 

stua\ ot fie btiu > of the h man form m\ohcs hr tl> the hndmg ] 

ii a modti 0 pcrlect pruportions and etondl> extren e deiicacv j 
01 irtis 1 rpatment to pre\tnt degeneration into the recording ot | 
mere nak dres In modtrf time this class oi -work is mostI> 
dop in he studio of the prolessionai photographers who ha\e 
greater noli les than the amateu s but howe%er excellent their 
woiK nax be teclinicalh it is usual!} quite meaningless from the 
aril tic point of \iew The fine t use ot the nude is to be found in 
ht work ot the 4 meric ns especialH tho e li\mg m California 
wlere condition are exceptional!} fi\ourable and particularly 
m that of Annie Bngman A.rthur Rales and \\ alter Collmge 

Still Life — In other directions photography has more scope 
Landscape portraiture domestic genre and still Me all oSer ample 
opportuniti s to the camera worker with artistic education and 
1 trained e\e Still life in paiticular offers endless possibilities 
for imi«»^matne treatment bv photograph'v and some xery beauti 
ful work ot the kind has been done m the past bv Baron de Meyer 
J M 'Whitehead and E Se>mour It is a branch of photo<^raphy 
which the Japanese of the American Pacihc coast ha\e developed 
upon lines of their own m recent times grafting the American love 
oi sta thug eccentricities upon their own inborn sense of design 
In their aptitude for seeing a pattern or decorative effect m chance 
con bmations ot the most commonplace kind the} are unequalled 
The exploitation of effects of pattern of an eccentric or sensa 
tional nature if it did not actually originate m America certainly 
reached its greatest development there some tv\enty years ago as 
1 method of seif ad\ ertisement Such it still remains 

The sounder dc\elopment of modern pictorial photography 
shows itself m a ftelmg for broader and simpler effects in a 
stronger sense of pattern and m more attention to the form than 
to the content of the picture m other words the picture is no 
longer expected to tell a story As a graphic art photography has 
certain disabilities for it cannot suppress facts and cannot omit 
un'w anted details at will It can modify the presentation of the 
facts but any suppression or alteration has to be done by sub 
s quent manipulations usually involving handwork upon the nega 
live or print the legitimacy of which has been questioned 


IMFEOYEB PRACTICE 

Fox Talbot — ^The story of pictorial photography is largely 
bound up with the progressive improvements m the materials with 
which the photographer had to work Fox Talbot s Calotype pro 
Vided the first method of making pictures by the agency of light 
and so a|Jded photography to the graphic arts In the year 1833 
he was at Lake Como endeavouring to make sketches with the aid 
of the Camera Lucida but lacking the necessary skill of hand 
sought to devise a means of recording automatically the view as 
seen on the paper After five or six years of experiment he was able 
to demonstrate his discovery of the process which is the basis of 
modem photography and two years later patented an improve 
meat of this under the name of Calotype He himself was a 
scientist rather than artist and it cannot be said that any of ins 
surviving photographs show an artistic impulse 

D O EiU^The first to put the new invention to a pictonal 
tise was a Scottish arast David Octavius Hill who havmg been 
present at the mmtmg at which the disruption of the Scottish 
Churches occurred conceived the idea of painting the histone 


ene I nvoKtd the inclusion of some hundreds of fi^-ures To 
gt SI n g nd d aw ail these portraits would have meant a year 
or two 01 iaoour and manv might be dead before he could secure 
heir hkenes ts His friend Sir David Brewster an eminent 
citn ist oi the day told him of the newly invented photography 
rd w.t the ane time introduced a } oung student of science Robert 
\d m on 01 wnarews to attend to the technical manipulations 
lor tn ee e^^rs he worked at it and produced that series of por 
rails 0^ Scottish notabilities that are amongst the greatest as 
they are the earli t masterpieces of the photographic art An 
album containing if y of the original prints of these was issued 
in I 4'5 and 1 now in the possession of the R P S ^ 

In 1S46 Hiii returned to his painting became secretary of the 
Scottish Acadeni} of Arts and died m 1870 so completely unknown 
to fame as a photographer that not a single photographic paper 
chronicled the event Although references to his pictures occur 
eavhtr (Photograpke Jou?nal 1854 vol I p 177 also 1864 vol 
I\ p 631 It was not until James Craig Annan began to interest 
himselt in Hill s work m the early nineties and published a series 
of photogravure plates from the original paper negatives that he 
really became known 

It was Hills artistry and not his photography that achieved 
greatness and it is well to bear this in mmd when pictonal pho 
tography is twitted with not havmg done anything finer than 
Hill did so many }ears ago Such a reproach is no more just 
than would be a imilar one to the artists of today for not ex 
celling Titian and Raphael and Michelan elo The Girl in a 
Flowered Gown is an example of the -work of Hill 

Little IS known of any of Hill s contemporaries Dr White of 
Aberdeen used photography for pictorial purposes and a collection 
of bis landscapes was shown at the RPS m December 1922 
{Photo Journal vol LXIII p 5) but the process was as yet 
so imperfect that the long exposures and lack of colour sensitive 
ness of the negative material made photography chiefly a record 
mg medium for the scientist whence arose the tradition of sharp 
uniform definition that distinguished its practice until the advent 
of Mrs Cameron m 1864 

Albumen Paper and Collodion — ^The introduction of 
albumen paper m 1848 and of the collodion process of Scott 
Archer m 1850 marked the next progression Picture making was 
a serious business m those days when the negatives were made 
the full size of the finished print and had to be sensitized and de 
veloped m the field and when enlarging was as yet unknown 
Already m the winter of 1851 there was a small group m London 
meeting regularly and by 1S52 this had grown to such an extent 
that It was felt the time was npe for a photographic society 

ROYAL PHOTOGRAPHIC SOCIETY 

TJae First Exhibition — ^The holding of the first recorded ex 
hibition of pho ographers at the Gallery of the Society of Arts 
m December of that year gave an additional impetus and m 
January 1853 the Photographic Society of London came into 
being Other societies quickly followed and photographers multi 
plied At the first meeting of the London Society one of the 
Vice Presidents Sir William Newton R A a distmguished artist 
read a paper in which he put forward several ideas that countered 
the false standard of pictonalism accepted as the result of its 
practice by those whose only qualifications were scientific 

The most admired features of a picture at that time we read 
were sharp definition all over and a blank expanse of pure white 
for the sky Sir William made two su gestions that were a 
direct attack upon the existing position One was that the pic 
tonalist should aim at a broad and general effect for which end it 
was not necessary that the whole of the picture should be in sharp 
focus The other was that artificial means should be adopted to 
obtain some suggestion of a sky either by local reduction or by 
dabbmg pigment on the back of the negative to simulate clouds 
These rather rufiled the photographers but the leaven worked 
and by 1862 there was general agreement on the desirability qf 
adding skies to pictures since it was then impossible to secure 
them on the same plate as the landscape Already in 1856 a prmt 

iRoyal Photographic 8oaety of Gt Britain 
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Hi \anph liomcitr tin u ated Hem Peach Rohm on ibt n , 
1+ L idkw 1 s c| a toupjEr proft sional photographer it Lean j 
mt on *i) tn p^ n his ki uit Ufil in attcnptin^^ s mihr method 
01 pM^urt iiikm #Ht hid had ome ar i lit train rg he had 
tir\ed oni ui the uts ot Hit reredos of Lndlo^i church and ont | 
ot 1 1 paint lit, v^ii> aitcplid b\ the^RoMi dem\ before he ' 
\^Js t\ tn t < nt Ht s irtcd lift m the book elling business ai 

LudIo\ B on ro\c iiid London and whilst at Broms]^ o\e 

m iS 0 karnt the dagutrreotept procc s and ub equenth Calo 
npc imi ( ollodion m pr piration for a photo raph t career His 
t irh s pi lorn atttrapls art unknow i w th the exception of the 
smill Ji let w th the poi in botde (RPS collection) but m 
IS S he produced a pi tore entitled Fading awae from hxe 
negifivt which was first shown it the Cr>stil lalate and after 
w ird at Leeds It exated a \ioIent contro\ers\ on the permis i 
of exhibiting so p inful a abject fa girl d\mg from con 
sumption I to tht public ga?c Robinson s fan t was thenceforward 
cstablishtd me! tor the next thirty xears he was the leader of 
Briti h pho o^.nph> Hi st-vlc was es entiall> \ictonan irtisti 
talK sound but anecdotic The principal idea was to make the 
piiturt tdl a storv His three toe t works The Days work 
dom fiS /) Dawn and %nstt (iSS^) and Carolling (i88 ) 

I re now pre erved in the RPS collection The two former 
are magnificent examples of albumen printing measunng 30X i 
inches 

Fttrtlier Ijaventaons — In the late fifties ^Pouncys Gum 
Bichromate process and Poitecms Carbon process were added 
to the existing printing medn The former received little atten 
lion but Carbon was developed commercially by Swan and the 
Autotvpe Co and was taken up slowly by photographers 
A Notable Amatecir— The advent of Mrs Julia Margaret 
Cameron m 1864 marks the next stage m pictorial development 
The casual gift ot a camera and lens b> her daughter led her to 
tike up photognph} at the age of fifty with all the volcanic 
energy of her temperament She was one of a highly gifted family 
ind had betn closely associated with Watts and the painters of 
the Pre Riphaelicc school so that she brought an unconventional 
mmd to the exercise of the new art Her lens was of an un 
correettd tvpe and without waiting to learn the correct adjust 
ments she proceeded to use it in the manner that suited herself 
She broke through all conventions and produced a senes of heads 
distinguished b> great breadth of modelling indeed m the case 
of the ( arlyle and Herschell by a violence of treatment that 
rather horrified the photographers of her time The reviews of 
the exhibitions made some caustic comments on her methods 
(Fk 0 io Jmmml 1864 Vol 9 p 87 1865 Vol 10 p 117) 
which were perhaps not altogether unjustified She receiv^ how 
ever pjaise and tneouragetnent from G F Watts and other mm 
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THE NEW PICTORIAL MOVEMENT 

Br Emersons Naturalistic Fhotographiy (1887) — -The 
tjpansion of 1 leeture by D PH Enerson \aturali tic Pho 
tognphe to the Cam era Club in iSb6 wa thi tcgmnrac of the 
new nio\cmtiit I nquts lonabh thi book struck « powerful blow 
the man\ tonvtn lonalities whnh had a tached the n ehes to 
tht praetiit of photograph) and hid a powerful railuenti upon the 
>ounger pictornh m In it he Ia}s down that naturalism is an 
inpcrsona! method of expression a more or less cornet reflec 
tion of nature whertin ( 1 1 truth of sentiment ( ) illusion ot 
truth of ippearance (so lar as is possible) and C ) dei oration 
art of first and suprime importance Hi further ad\ ocated 
the diiterentiation of focus to secure separation of the planes 
closer attention to the rtndtrmg of tone greater adherence 
to truth through the studv of na ure md generaii> a higher and 
more mteikctui! standard 

1 0 what extent Dr Fmerson s book contributed to the new pie 
tonal moxement that made itself e\idtnt in the lite ughties is 
doubtful The mo\ement originated no doubt from the ferment 
m the artistic world due to the milutmc 01 the French Impression 
; ist school which was becoming known md appreciited The 
i leaders 01 the new pictoriahsm were George Daxison Alexander 
keighley James Craig Annan A Horsley Hinton and Alfred 
Stieghtz and the consensus of opmioii is that the first \isible 
sign of the break with the older Victorian tradition is to be found 
in Davison s picture An old farmhouse or as it was called later 
The Onion field This famous picture received the Photographic 
Society s medal m 1890 The council of the society consisted 
mainly of scientists who be>ond holding the annual Exhibition 
did httle to encourage pictorial work and as a result the new 
body of pictonahste soon came into conflict with them^ 

There was a secession and many whose interests were purely 
pictorial left the parent society to band themselves together 
as The Linked Ring with delimtely pictorial aims and mteresis 
one of which was the holding of i separate exhibition to be known 
as The Salon Although the society s neglect of pictotul interests 
was advanced at the time as the reason the schism originated in a 
quarrel in which H P Robinson Davison and the assistant secre 
tary of the Photographic Society were involved The estab 
hdiment of this energetic new organisation brought about a 
veritable renmsance which received a further stimulus by the 
revival of Fouacy s Gian Bichromate process m a workable form 
lAdeveae a Frencknan and by Alfred Maskeli and others 
m Eagkad At tet the picloTOhsts had a reaEy controllable 

• 
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teat c urin" he iit\t veirs piciona! pbo o^nohv reitntd a 
high i t! 1 a 1 has revtr qui e touched a A^n 

The 111*11 tiicc ^ it vs^s beh rd this v or criu! Arrcncin develop 
mciit mis that s lan t genm Allred z mho alter s ud>mg 
pho ognph m Berlm rt mned to \em \ork about 1S90 to be 
gin his gr at ta k of buiidng up an American School of pictona! 

I holograph! upon foundations tha were pnctiealK non e\i tent 
ilie inspired achicvemer s oi^the Amencans from 1900 to 190S 
ir eloquent testmiom to the succe s oi his great work for which 
in 19 4 the Ro> il Photo nphic bocict> awarded him its Progre s 
Medil 1 unique distinction tor n pictorial photographer It is 
necessary 0 naire onh T Holland Di\ Aarnall Abbott Ger 
trude Bwasebier Eduard Htiehen Frank Eugene Clarence White 
Alvin Lan don Coburn Mrs Annie Bnginan and George H 
See! to realise the number of photographers ot real vision and 
genius who re ponded to the inspiration of Stieghtz 

Although the brilliance of the Americans o\ er hadowed to some 
txitnt tk work ot the Briti h school that too reached a high 
level of xcellenee during the Same period whilst i^s efiort has been 
more sustained 0 that in the subsequent twentv years Bntish 
pictorial photography has taken more and more the leaning posi 
tioa m the world s work rather perhaps by reason of its samty 
and sober pictorial excellence than by any quahty of bnlhance 
or progressive novelty of outlook 
The development of the colour sensitive plate culminating m 
the lariehromatie plite in 1906 affected pictorial photography 
but little and even twenty >ears later although most photogra 
phers use ncgati e material that is orthoehromatic to some extent 
they are somewhat conservative m their attitude to panchromatics 
principally because they are apt to give harsh results unless devel 
oped with more discretion than the average photographer pos 
sesses 

The introduction of the soft gradation Panchromatic plate by 
the Ilford Co in 19 8 may serve to break down this prejudice 
and get nd of the bugbear of over correction which in most 
ca»s would be described more correctly as over development 
The Oil Process —A new method of printing the Oii process 
was introduced by G E H Rawlins m 1904 and worked out by 
himself Demachy m Fans and C T Inston m Liverpool Based 
upon the action of light upon chromated gelatine it consists m 
ai^lymg an oil pigment such as lithographic or printing ink to the 
damp gelatine surface by means of special brushes and so bmlding 
up m image whose development can be controlled and modified 
according to the skiU of the worker 
A very useful modification of this known as Bromoil was 
worked out by C Welbome Piper m 1907 In this a Bromide print 
or enlargement 1$ bleached in a special solution and can then be 
inked up m the manner described The latest modification cons:^ts 
m transfemng the inked image by means of pressure to a sheet of 
plain paper This is the transfer process and bids fair to be the 
chief pctonal printing medium of the future for the image then 
consists of a permanent pigment on pure |mpar the whole process 
ji tteder the ^otographer s control and as many printings can be 
as may be necessary to Kcute the desired residt 

momEm oy motorial hovemihx 

Gtmt mtemal dwen^ions brought about 

fie dsarsiptiiip of 11^ linW Ring and the ohibition of that 
y«ar wm the rf the on^isl Salom A few of tte memba:® 
I lAo a &oe»iM» winch Wi t trt notatote 

I bf th^ ta# 


McKtimtr and established m 19 ii the London Salon which still 
cuntmue Amid t ail these changes the R P S Fxhibition con 
inued its tven v a> For a >ear or two after the secession in 1S92 
he stcedc hdd aloof but graduallj they came back and most 
02 th prom 1 cn pictoxiahst exhibited at both shows so that 
tl ere was littie ihoose between the two 
DunngthcWo #\\ar and especially towards the end pictorial 
photograph! wa& carntd on under great di&culties and the Exhibi 
tions leil almost to he vamshmg point Since then a gradual re 
vival has et in but ^ has taken nearly ten years to return to nor 
n al The f enure of late \ears is the levelling up that has taken 
place in the worl of the general bod> of photographers as well as 
the grea mere se in its practice To the R P S Exhibition of 
19 8 460 workers sent m more than two thousand prints 
The position of Bntish photography to day is largely the result 
of the highly orgamzed nature of its pictorial efforts the v ery large 
number of photogranhic societies all over the Rm<rdom their 
grouping mto Federations and umons which cater for their needs 
and stimulate their activities the scheme by which a large num 
her of the societies are affiliated to the Royal Pnotographic Society 
for the same ends and lastly the R P S itself which has become 
not only the parent society of the Bntish empire but to an ever in 
creasing extent of the American and continental pictorial groups 
and associations as well The numerous photographic exhibitions 
held m Great Britain of which the most important are the R P S 
Annual Exhibition the London Salon the exhibition of the Pro 
fessionai Photographers Association the Salon of the Scottish 
Federation the Northern Exhibition and the Midland Salon have 
done much to foster the growth and appreciation of pictorial 
photography and afford the British public greater facihties to see 
good pictorial work than can be found in any other country 
America has several notable Salons held annually at Pittsburgh 
Buffalo Los Angeles San Francisco and Seattle T?he work there 
IS mchned to be decidedly experimental and novelty is perhaps 
more sought after than beauty though this may be merely a stage 
in the development and the prelude to the evolution of a style 
and school such as was possessed in the great days before 1908 
France under the inspiration of Robert Demachy in 1900 was 
the leader in photographic pictonahsm but since the great men of 
that period retired from active participation in the foreign ex 
hibitions the French school is less known outside that country than 
formerly although an exhibition of work by members of the 
French Photographic Society at the RPS m 1926 revealed 
several new pictorialists of eminence 
Germany and Austria have durmg the past thirty years al 
ways held a prominent place in the pictorial movement with mdi 
vidual characteristics of their own Before the World War the 
pictures of Duhrkoop Perscheid K.uhn and the large gum prints 
in colours by the brothers Hofmeister were notable features of the 
leading exhibitions Since the World War the Germans have not 
participated to any great extent m foreign exhibitionSj but the 
work of Otto Vogelsang of Pomerania Br Koppitz of Vienna 
and Franz Drtikol of Prague has shown that there are pictoriahsts 
of the front rank 

Other Countries —Italy has progressed rapidly m recent years 
under the inspiration of the Gruppo Ptemmtese of Turin and the 
work of the new school is virile whilst based on the best traditions 
Spam possesses one pictoriahst of eminence m J Ortiz Echague 
but no national school whilst in the Scandinavian countries the 
pictorial work appears to be done entirely by the professional 
photographers of whom Aage Remfeldt of Oslo and Ferdinand 
Blodin and Br H B Goodwin of Stockholm are the best known 
In HoUand and Belgium there are several active workers and Bor 
renbergen and BerSsenbrugge in the former and Leonard Misonne 
m tho latter are known at the exhibitions in this country 

miumon Of MCTORW 

The organui^d coHectmn of pctoml photographs gene3^8i% 
to htfe presmted few attactions to aiiy pUbhc ihsSfcifciitiaw 
Of to individuate and it is n regreteble fact that 

of thepadt Tte impoitowe to p# 

: of mta A twW uras fofc peabta ih tta ^ 
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on i ^ I to he Photoj^ am othircn to 10 n 

the ni \ 0 jtrnaiifn collect op Tne Socift> H 

coni t to m Ki ht Irmce line tioi a itthinpo r e 
DO f¥ Taiitr! irout aru thi ^pp rtr k s a nr is t ni ^ti 
€\er mait If tlK p nts %tre e tt recened the e no r ce cl 

them iio\ I tn 13 tin il att r 1590 thit ht idea oi irrmn 

a ptmii CD toik tiun "^ab rt\x\id and tht Imc Uktn \a 0 
itqi fe annii Ih tilt pi turi*^ \^hi b rttti ed mtdais at tht exh ^ 1 
tioii Lut i ui 1 h It s Pill ifiurt 00 1 expired and the collect on grei!v 
in d niters fa bion b\ ca ml gilts 
In 19 , bov^e\ir the Pre idert i?^ho for once was n pictoriab ^ 
(rmimstd m etfo t to mike the tollection worthy ot the ocie y 
\ rt id rttpoBSi wa rtetned mam petnres of great hi toncal 
md piito lai import mce were secured gaps were hlled a curator 
appomtid and the s I ernianent Collection although by no 

means complete is bv far the largest and most representatixe m 
the w orM Tht addition of the Hokroi^ collection add*^ greatly to 
its \ due and importance Collectionb of photographs ha\e been 
madfc by the Smithsoni n In titution W ashington USA and by 
the Stitt ^luseum in Berlin and m rictnt limes Mrs Milson a 
forTtr Lidv Mnore s of Sidney \ b W formed a collection 0! 
pictonil photographs to become the basis for a permanent collec 
tion in A us rihi but none of these cm comp ire m size and im 
port met with the R P S collection which contains examples 
of the worK of all the most notable photographers from D O Hill 
to the present da} The further expansion of this collection 1$ 
assured by the recent gift b> Mr Stephen H T}ng of New l:ork 
of a fund for tht purchase annuilly of outstanding examples of 
photographic irt The admimstntion of this fund is placed in the 
hands of the Pictorial Group of the R F S an organization within 
the Society specially designed to encourage and foster pictorial 
interests in e\ ery possible minner 
Fliotograpliic Fms Weekly Monthly ^ — ^This while 

dealing with pictorial matters has catered chieSy for the gen 
era! reader and the publications de Img exclusively with pictonal 
interests have been comparatively few The first of this nature 
in Croat Britain was a senes of monographs on Rie work of the 
leading pctonalists of the day each volume being devoted to 
the work of one man and illustrated in photogravure by four 
of his pictures The whole was issued in xSgo under the title of 
Sun Artists In 1895 the proprietors of The Fkotogram a 
monthly magazine issued a special volume devoted to an account 
of the photographic activities of the year m this and other conn 
tries with 90 illustrations of selected pictures This has grown 
to be a feature of annual interest and under the editorship of 
F J Mortimer FRFS is now the pnnapal record of the 
photographic pictonahsm of the world A volume of somewhat 
similar aim hut limited to the pictonal work exhibited at the 
R P S has since 19 6 been issued under the auspices of the Society 
by F C Tilney FRFS who supplies a critical commentary on 
the pictures reproduced la addition the Society issues m the 
October number of its an account of the yeaFs work both 

pktonai and scientific with abundant illustrations Of Me yearn 
the S0di$i Prtmgme Sb and the Gruppo 

hive mued sumi^uously iltetated records of the Salons hdd by 
them tninaiy winch ccmslitute v^uable records of the woA done 
ip tl^if respecfiv% comatrfes, imd now is dmng the saw 
i Ahtly amUtmce tn tlws 
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SUBMABIHE PHOTOGRAPHY 
Mater 1 often so c dm and dear that it might stem eisi!} 
possibk for one abo e i^s urfact to photograph fishes or other 
objects benea h it Tms ma> indeed ometimes be done but 
usually the attempt results in compkte failure Iht explanation 
IS imple At tht moment of expo ure the ra>^ from the near 
submerged object are sharply focussed upon the plate But at the 
same time more intense light from di^t mt objects out of focus 
after being reflecied from the waters surfice rcathes the plate 
also which when developed consequent!} shows nothing To set 
up an optque screen shading the water s surface above the subject 
overeomts the difficulty Through the shaded area as through a 
window one may photograph what hts below However the 
method is limited m its appliiiiion Mhen the water exceeds 3ft 
m depth it is usu illy better to use a submerged earner i 
Dr L Boutan of I ans — 'pionetr m this field' — between the years 
1893 and 1898 attempted submanne photograph} at the Roscotf 
laboratory m Brittany with cameras of several sorts and appro 
pnate and ingenious subsidiary apparatus One of his cameras 
made of metal was directly submersible Sea water reached its 
interior bathing both lens and plates Although the result obtained 
was unsatisfactory because no thoroughly suitable Itm was avail 
able the prmcipk seemed good to him Other trnls m which the 
camera was enclosed m and protected from the water by a metal 
box through a glass window m which it looked out were by com 
imnson highly successful This sort of appratus variously 
modified has been used m all later work 

Boutan s cameras were of the simple defective type Reiglmrd 
ten years after at Tortugas Fla first used a reficctmg camcm 
pwitected in a water tight box weighted down with lead till the 
window through which the camera looked was submerged although 
the focussing hood remained above water and permitted him at all 
times to see what might be in the field Excellent pictpres were 
obtained withm wading depth beyond which he did not go 
Williamson Brothers commercial motion photographers pob 
ably as an independent invention enclosed not only the camOm 
but the photogmpher as well m a chamber suspended by a non 
collapsible o|»n tube from a flestasg scow Perfect pictures of the 
sea bottom and animals m shtlio# water were obtained m the clear 
witar of the Bahamas a$ tl» scow stood stii or was towed slowly 
along Ttme writers mimt 1» credited with the first attempt to 
seeme a photc^l&lic iwrd m colour of subminne life In its 
imtiEil setting By twng rtsetf ve tiers tifiey samired filiiii wli^ 
when projected i^n the ^ve m «!et of the variety of 
« ttepcal tM the yellows re^steted m i»^ 
the atimpi: fee fmAiteril sucteMid 
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uba ion L e po ure Dr P ul Far cn ^ T< ta i a d S C 

William Eeeu ir FIooul* and tbe Wts Inuies h. \t «tcetded 
in 0 iiB n" piitL IS \\i h motioi pic r c nen mi n er 
pi \ a I n b Lone: t\ nd Martin ^orLig o^t lex ru em 
pIoMn" poiii^ chir t of fia hli hi no’v^dtr o*" t! ttritalH 
a&o\t \\ tor jrd r a \ hite cot on rejecting screen upported on 
pon^oens b\ he iric mo on b\ whith the abn erged phutog 
raphtre po ed hi plate d mor rated heie^ ibih y oi subnanne 
colt nr phi/Gi,rafliv Ihe f! h w s so bn bt that e\en the slo'%l> 
acting n ochiomt plate could be u ed for mstan aneous expo ures 
Some r ull irt sho 3 \n m one ot the pi its under M\ri\e 
Biology ^ 

Bjbliogriphi — L Boutan La photo^ripme sous manne et lesprog 
res d la phiio rijne (Pans iqoo) J Reighard The Photography 
oi Aquatic Ammal m tbt Natural Lniironmcnt Bull b S Bifeau 
of F sher es \oi xx\ii (Wash 150S) Anon The Fir t Autochromes 
from the Ocean Bottom Ac Geog Mag vol li (Wash tg 7) 

fW JL) 

PHOTOGRAPHY IK MEDICINE 

There ate three principal applications of photograph> m med cal 
\’^orL mniel> (a) Radiograph> (b) Photomicrogiaph> and 
(cj Record photograph} 2 e the photographing^ of patients speci 
mens apparatus etc 

The hst named section is a particular branch of technical 
photograph} and often the results obtained are unsatisfactory or 
even useless This is usuall} becau e the camera is regarded as an 
automatic recording apparatus which can onlv give one impression 
of i ubject Hence ^chen it is found that the original is repro 
duced in an unfamiliar form wi h essential details unaccented and 
irrele\ant ones exaggerated it is naturally thought that the process 
IS mafficieni The truth is that the camera not discriminate 
between those details which are required and those that are not 
but It is possible to accentuate the former by hghting etc 

Neglecting for a moment the que tion of colour a photograph 
reproduces in a senes of tones the light reflected from the cor 
responding areas of the subject If the exposure has been suffi 
cient and the development adjusted to the printing paper used 
this representation 1$ correct over a considerable range The con 
ditions specified are not by any means al^a^vs fulfilled and much 
of the failure of photographic recordin^^ is due to faulty technique 
at this stage The range of tones is limited by the white of the 
pnntmo* paper itself and the black of the deepest deposit which 
IS about 20 to X and if the intensities of the original subject cover 
a greater range accurate reproduction is impossible in a print 

The compressing of an extended scale of tones into a shorter 
range is not very apparent but on the other hand there is a 
typical photographic distortion of the perspective which is often 
very noticeable The perspectix e as reproduced by the lens of a 
camera is always mathematically correct but may yet appear 
unnatural to the eye The explanation hes in the fact that to see 
the subject as the lens saw it it is essential to look at the prrat 
from a distance equal to that which separated lens and plate when 
the exposure was made The photograph which shows abrupt per 
spective was taken with a lens of short focal length and if the 
print IS moved up to that distance from the eye the perspective 
wiH be seen to have become norma! m appearance 

To avoid this distortion it is clearly of importance to use a 
long focus lens It is impossible to specify the exact length as that 
depends on the si2;e of plate used Such a lens 1$ large and expen 
i^ve and requires a camera with a long extension and plenty of 
foewn in the studio An alternative method is to use a shorter 
focus fens on a small plate and make an enlarged print provided 
loss m detail is not too great 

Ahoth^r reason for the failure at times of the photograph hes 
m the diffemhce belwe®! the eye and the plate m thmr response 


to light ot dmerent colours \n untreated plate is sensitive to the 
Diue a J Mukt end of the ptetrum By treating the pate with 
c Ham d\e it ha been found possible to extend the sensitivitv 

t 0 the etn nc xeiloA (orthochroma tic plates) and finally 
to he ’vho e p c rum (panchromatic plates j The latter still 
re mn th( r t\ e ixe en Ui\it} to the blue end of the spectrum 
and in order 0 ob a n a tiue rendering of the relative intensities 
of d trent colour thev must be used vith their appropriate 
h bt hi er This top 1 ts ot a piece of d}ed gelatine usually yellow 
m colour pi ctd o\ ^ the lens 

In omt ca ts g faint reddish markin s on the skin a cor 
riL rendtrm" vouM be unsatisfactory and here it is necessary to 
exa the degree oi contrast An ordinary untreated plate to 

wnith red is the ame as black is to the eye will give a more 
\aiuible if le s correct photo raph Ano her case where increased 
contrast is desirable is vhen the print is to be reproduced by some 
half tone process m a publication The tones of the photograph 
are broken up into dots and the consequent reduction in contrast 
imphes ^ omewhat harsher print 

THE PHOTOGRAPHING OF PATIENTS 

In ihe photographing of patients the most difficult problem lies 
m obtammo’ sufficient light It is frequently necessary to stop 
down the lens considerably as parts of the subject will be at 
dihe ent distances and the aim of the photographer is a large 
scale uhotograph with good detail in every part Again th shght 
movement due to breathing etc will be sufficient to spoil the 
finest detail li the exposure is at all prolonged Hence on both 
counts the hght must be powerful Daylight is variable and often 
not available In cases where the patient can be moved into a 
studio the most serviceab e source of artificial light is a battery 
of large gas filled electric lamps The light is under control any 
special lighting* can be repeated and the volume of light is virtually 
constant 

Record work m the wards of a hospital is often of extreme dif 
ficulty owm" to the weakness of the light Here a magnesium flash 
lamp enclosed m a fabiic big can often be used The exposu e 
is practically instantaneous and the bag is afterwards removed 
and the smoke released outs de the room Care however should 
be taken not to use the apparatus when the slight explosion of the 
powder might cause distress 

hen it is probable that a senes of photographs will be required 
of a subject taken at certain intervals of time it is most im 
portani that the conditions of lighting position etc should not 
vary so that the series may be comparable Especially important 
IS It that each photograph should be taken on the same scale This 
IS most readily ensured by measuring the distance from the front 
of the lens to the principal plane of the object and repeating this 
for the subsequent exposures 

To estimate the value of the degree of reduction a clearly 
marked scale divided m feet or inches should be placed at the 
same distance from the lens as the principal plane of the object 
and m such a position that it is included in the photoo^raph The 
photograph of the scale is measured and the degree of reduction 
readily calculated 

With the object of making the records more comparative it is 
of adv antage to work with a series of standard reduction ratios 
^ ^ 1 I i ^tc The distance lens to object is found for each 
ratio and then the camera placed at that distance and focussed 

The lens for record medical work should be a long focus anas 
tigmat capable of rendenng the finest detail Very big aperture 
lenses are seldom of much use m this work ownng to their lack of 
depth of focus The camera and stand should be ngid with a big 
range of adjustment (B D H W ) 

PHOTOGRAPHY, CELESTIAL The invention of pho 
tography by Daguerre in 1S39 fe^ to a great step in astronom 
ical progress The first application of the daguerreotype to 
the science was made by John William Draper of New York who 
photographed the moon on March 23 1840 the exposure being 
ao minutes Experiments in the new method were made under 
the direction of W C and G P Bond at the Harvard college 
observatory with the assistance nf Messm Whipple and Black 

m 
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in \o 1 1 h r i phol i ripb of {“ Lr t Mijons ’^ith its to 
panio^ \kor tden it Han aid mas s n for txbibi ion at tht 
Ro\ li \ ro o'^i a! Sx t \ b-v \\ C Bond an expo'^a e o 5o 
it b itfn |,nen to pliotograpb the 6tli m ^itudc star 
mitb ibt ir itfi c or Dt la Rut this ime mas making ex 
per lit 1 on ic ipit pomtr of Jupi er ind Saturn corpartd 
mph tbi ot tbt n»3n ha hi pbotograpba did no^ bon an> 
detii s cf tbi plant 11} arfjte Lnder bia direction also and o 
his Id pho Aenograph m s ma^e and set m at kern ob 
en a or> for he Ro\ al Societ} and the work or tik ng dai > 
pbo^ogranh oi the aiin that has mre been carried on ucce& 
fulh a G ttnmich and ei tmh re began at Kern m March iS^S 
In an attemp pho ogr ph Donati s comet of "^hat year De la 
Rut wa not su« ce tul though k m i photo'^raphed b} Lsherwood 
of \\ ai on Comiron m / sec mi h a portrai lens of short focus 
Daguerreo^}pes of the un taken b\ Foucault and Fizeau m 
1S4*) and photographs of be solar ethpses of iS*"*! and 1854 
mere intere ting as experiments but the photographs taken hy De 
la Rut and b> Secchi of the total solar eclipse in 1S60 mere the 
first of this kind of real scientific importance since they estab 
lihhid beyond doubt that the solar protuberances were reall> 
append ag s of the sun and not of the moon Ten >ears later 
at the eclipse of Dec i iS/O excellent photographs taken by 
A Brothers ai Syracuse supplied evidence that the corona was 
also of solar origin and from that time a photographic pictme 
of the sun s surroundings has always been an item m the pro 
gramme 01 eclipse observation A senes from 1896 to igaa is 
published in the Fhl Trms vol 226 A and as Appendix to vol 
Ixiv of the Memoirs of the Royal Astronomical Society 
In the years after 18^0 research and experiment m |Ao 
tography generally were made by many among these being the 
researches of Capt W de W Abney RE made specialy for 
their application to astronomy It was decided mainly at the in 
stigation of De la Rue that photography should be used by the 
British expeditions in addition to visual observation for the 
Transit of Venus m 1S/4 and a considerable sum was granted 
for the expense of the work which so far as the process was 
concerned was put in Abney s charge He reahxed that the cir 
cumstances of the occasion would make a wet plate process m 
applicable and after expenments conducted at Chatham recom 
mended the adoption of an albumen dry process using a highly 
bromixed collodion and strong alkahne development 
Without attempting to give any complete account of Abney s 
researches mention of the titles of two papers by Dry 

Plate Processes for Solar Photography and On the Photop^aphtc 
Metkoi of Mapping the Lemi Refrmgsbk End of the Sohr Spec 
inAcate their bearing on astronomy These papers 
represent a remarkable achievement m that Abney succeeded an 
producing a specml photogaphic emukion sensitive to red light 
which he used to map the sote spectfum far into tite mfm red 
The hniit of 4 ^neys maasums at #674 apparmtly was not 
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, etn irom be ^0 Ptrn Htm here ltd to dt\elopme’^t A 
pho^ ) r oh aken mi a a earner^ rapped for rt "Ou^^iO ^ 0 thf 
^ g ei equa oru! ol he Ro ai ob t r\a ort 0 he Ca x ot Good 
Hiit bhoAcdnu orb the cor- 1 bu grid d n ber oi fun star 
arourd it and thj t orce ga\e Di\id Gill H M A omtr it 
he C pc tic idc 1 of the po ibility 01 making st r charts 
photoeraphe Ef cets ot tarious kind tolloctd At Pms the 
brathe s Henrv 0 toe \a lonal ob cr a or} mere en^^a^^ed m the 
laborious task of plo ting the posPion ot stars fiund by i>e 
ob creation to make charts of the star‘d near the Ecliptic but this 
mork was abandoned and di ir efforts were deeoitd to making a 
tele copic object ghss m abk fo phoiographc Am he Common 
m En land turned to the art and with a thre loot siht^r on 
glass mirror took a photognph of the Orion \tbula on Jan 
30th 18S3 with an exposure of , inn a feat that earned 
for him the Gold Medal of the Royal \stronomicai *^ucieiy m 
1S84 and was referred to as epoch marking bv Abney when 
presenting the medal to another non proiessiona! as ronomer for 
similar work elei en > ears later A photograph 01 this object taken 
b> Dr Hear} Draper ot \ew Aork on Sept o iSHo is said to 
be the first of a nebuli obtained but it is agreed that this was 
not a satisfac or> representation The later recipient of the medal 
above mtnhoned was Isaac Roberts a business min of Lnerpoo! 
who m 1885 had made a 20 m silver on glass reflector of nearly 
a 100 in focal length for the purpose ongmalh of making star 
charts by photograph} but altered his phns and demoted the 
instrument to photographing star clusters and nebulae The ex 
cellent pictures produced at his obsereatory at Crowborough 
Sussex are m two volumes published during his hfetime supple 
mented by a third prepared and issued by his widow in 192S 
Common s photograph ot the Orion nebula led through Holden 
to the acquisition by the Lick Observatory of a 3 foot reflector 
m 1893 Two mirrors made by Calver formerly owned by Com 
mon were presented to that institution by Mr Crossley of Halifax 
England and one of these refagured by Grubb forms the essential 
part of the instrument known by his name In Keeler s hands it 
yielded a superb senes of photographs of nebulae which for the 
first time demonstrated the gnat advantages of the reflecting 
telescope for certafli classes of astrouomical pbotograiAy and led 
to the construction of the great modem reflectors 
Charts of the HeaYeas,^ — The advantage that photographs of 
clustei^ and nebulae have over visual observation is obvious A 
glance at a photograph shows the whole of the object m all its 
beauty The field of view of a telescope is small and a complete 
conception of the nebula has to be bmit up from successive ele 
meats It has already been mentioned that Gill foresaw the possi 
bihty of recording the positions of stars fiom a smglt plate the 
next step was to connect individual plates to make a complete 
survey of the heavens as had Iwn and is the final aim and pur 
pom of transit observing The first etort in this direction was 
made Gill who (1885-49) took covering the 

frma the $cmth Pole to declmatioa 18^ S whith^ hy 
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k'zplc\n of Croin i ipproxin e co rn e nrd m ^ 
m a ^ oi ni i ^ 1 1 w ill ! im tlo Cipc Pho o 

I Du 1 L In a re un loj cl i n ini u cd i 
ill L\ ^ 1 i \L a z C.1 0 01 H la 1 ob tr\a^o > ^ 

^ ob e i V I d CO 1 Dned F' t th \ o rapbic 

thi V I no bt \ 11) t \ wlin nru c liO% wb star* * 
flown o H not own b auac^ 1 or tbe n king 

of i ti \ ut 01 11 ar to 1 a 11 ide II lOW to iqc d tbe j 
n jr 1 a orf n 1 t of tbe wok bp e dots not p f descnp- 
tion of 1 d tails a id method It iru t u nte to a\ that a great 
|ior ion of Ih tit do at is already pu'ili lied and that though 

on e ct )ns of tUt Chart are comp t d the end is not >tt m 

hi lit 

In this connection mention is to be made of a senes of pla es 
that tar e later taken b\ Lrankl n Aid its a m 1 1 well Lno n m 
business ciicle in the Cit> ot Lendon m 190^ 190^ at the Cape ■ 
Cif Cood Hope and aittrwards at Godalmm^ Surre\ with a pho«'o^ < 
\isiiai objiLti\e ( p 83 ) of 10 m diimeter de\ised for tiic 
work b> the firm of Cool e and ^ons These plates e ich co\ er an 
area of XiS 

The extremt delicacy of the gelatine him especially dunng de 
%tiopment and fixation led in the beginning to a certain distni t of 
! li urtmert^ made on photographic plates Experience has sho\m 
these ftars to be groundless and that pho ographic methods are 
w 1 ! suited to measurements of the most exacting kind With 
Lroperiy designed instruments the economic factors are also fa 
ourable \ recent undeFaking propo ed by Schlesmger which ef 
lectnely utilizes these ad\ mtages is the photographic reobserea 
uoa of the zones of the great A tronomische Geseilschaft cata 
logue originally measured with meridian circles at many dittercnt 
observatories \s an early example of astronomical work efected 
by the measurement of photographs mention may be made of the 
determination of stellar parallaxes by Pritchard at the Oxiord 
Uni\er ity Observatoiy in the year ibS/ and the remark made 
at that time that this mit ated a new method of finding the dis 
tances of stars is amply justified for to day many obsen atones 
are pursuing that plan Most researches that depend on the meas 
urement of small distances are now made by means of the photo 
graphic plate close double star observing being an exception 
Hertzsprung has devised methods involving the use of a grating 
and colour filters to ensure freedom from error in finding the dis 
tance between the components of double stars and then position 
angles but it is considered that the photographic method is un 
suited for pairs whose separation is less than about a second of 
arc Photographing stars through a grating of parallel wires 
placed before the objective which produces a pair or perhaps a 
senes of pairs of diffraction images of each star is a scheme prac 
tised in other branches of modern astronomy and astrophysics 

Besides the advantages already mentioned others that pertam to 
the sensitive plate are that its receptivity is cumulative by con 
tinued application it can see where the eye is blind The impres 
sions are permanent and constitute evidence that can be referred to 
at pleasure Faint comets are discovered by photographing the re 
pon in which the object is believed to he and searching the deve! 
oped plate A similar method for finding minor planets has been 
very fruitful and examination of the senes of celestial photographs 
of the Harvard College Observatory has brought to light many 
Novae that have appeared m past years but have escaped detec 
non Thn colection of photographs which hCs been accumulated 
systematically over many years constitutes a record of the state 
of the sky at approximately regular intervals It has been e^e 
aaily fruitful m the discovery of variable stars 

Mpdem AppEcattems-— Besides lending its aid to these 
hriuches of astronomy of the older kind photography is now an 
wet in the newer astrophysics It was recognized early tMt the 
li%hter tbe star the larger the image it miprinls on the plate and 
hence tihat it m possible to use pbotograitiy for purposes of pho- 
Wne try The relatic® between the size of the image and ihe mten 
pf Hie star% light is complcated So many factors dififlcull 
conWI are favoured that an empmacal iMfhod pf d^biation 

progrw ha$ ii^e wi# 


1 not of thi ime naMutude photo laphically and visually be 
cau the orairarv plate 1 en iti\e only to the blue and violet 
ri\ oi 1 pec rum \hereas it is the yellow ho-lit that mainly 
ahec^ the e\e ^in e the reiatn e amount of blue and yellow light 
denciu on the colour of the s ai the difeience between photo 
g apl 1C ^nd \ 1 ua! gmtuce \ aries with colour This difference — 
co^ou index— no 1 a useful measure of this physical character 
1 1C nd t iron h tois of the stars temperature Visual magni 
tudes n a be do ei reprodocea bv photo r phing stars on colour 
cnsit pL thi u h a filter which cuts out the blue and violet 
light and triiismi s the green and yellow The whole field of stellar 
pho omttn 1 this bi ought wnthin the reach of photog aphic 
methods with a great gam in precision and homogeneity of results 
The equivalent of visual magnitude determined photographically 
is called photo ml and by comparing this with the ordmary 
photographic ma ni ude colour index is de etmined free from any 
per onal ev e lects Tht colour index of a star correlates with 
Its sp ctrum and takes its place as a quahty that can be discussed 
in relation to others such as tempeiature mass and motion 

A light extension of the method has led to interesting and im 
portant results in connection with nebulae 

A compari on by Hale of ordinary photographs of the Orion 
nebula with exposures on panchromatic plates through a red filter 
hows conspicuous differences m colour in different parts of the 
nebula which indicate a variation in the mixture and radiation of 
Its gaseous constituents Again similar photographs of spiral 
nebulae by Seares show that the central nuclei of these objects 
are yellow in agreement with spectroscopic results but that the 
knots and condensations on the spiral arms are blue These results 
indicate a characteristic d#erence in physical conditions in differ 
ent parts of these nebulae 

Photography through coloured screens or filters of various kmds 
has been apphed recently to the planets Photographs of Mars 
and of Jupiter by V nght of the Lick Observatory taken with rays 
of the mfm red portion of the spectrum with yellowy light and 
with ultra violet ravs show distinct differences consideration of 
which appears to lead to knowled e of pecuhanties of the surfaces 
and atmospheres of these bodies Similar photographs of Venus 
by Ross give important mformation bearing on the physical char 
actenstics of this planet 

Colour photographs of the kind described represent a crude kind 
of spectrum analysis in which attention is directed to the total 
radiation over a considerable range m wave length rather than to 
the number position and intensity of the spectral lines The 
method is important and useful for objects too faint for detailed 
spectroscopic examination 

The astronomical apphcations of photography would be seriously 
restricted weie there no means of extending the normal blue 
violet sensitivitv of the ordinary photographic emulsion 

Vogel m 1873 discovered that various dye substances 
notably naphtahnrot conferred sensitiveness to other spectral 
regions His results were confirmed and extended by Becquerel 
by Waterhouse who discovered the efficiency of eosm by Eder 
who introduced erythrosm and by many others To Vogel is due 
the discovery of the effectiveness of cyanm as a red sensitizer and 
Miethe E Konig and Homolka 1898— 1905 made extensive studies 
of a great number of others which led shortly to the production 
of panchromatic plates Dicyamn and more recently kryptocyanin 
and mocjmm have played a great part in extending the sensitivity 
far into the infra red All modem research in colour sensitiza 
tion has been concerned with the study of dye substances Abney s 
special red sensitive emulsion seems never to have been repro 
duced 

The fii^t great astronomical achievement resulting from the 
preparation of colour sensitive plates was Abney*s map of the in 
fra red region of the solar spectrum to which reference has already 
hem ma#, the next Rowlands photographic map of the solar 
spectrdm and the Table of Watc Lengths of Spectrmn Lines ex 
^ing ftom 29 wA to 7331A from measurement of photographs 
»ade tho phot^^^lnc plates that he used 
^ sefisifction he eihployfed s tiAiown A recent 
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c ir iiu iii oi t i 1 I al \ k \ id fro n t a rac i uttd h% Ihc quadruple Itib rutn h it id b5 I F Ross 

i iL 1 1 i ^ j r rl t i iimnu oi i lui i t v^ork ft the whitu Mth an i >erture of ^ m ^ cs and a fo il ra lo of i to / 
kird ill po I It p iii opiL wofK his 1 ttn tlont in \ extu tnt dtli i ion over a titld ut and m t%o hours 

IirptiMiBti I a re n rant in d<^ n of tht xttrogr ih txpo&urc rtacKs a ixmitng magmiLut of 1-^4 

isptLii s\ thi in duiiun oi a itniDtr tare con rtl for u e The thoict of apertari and fotal ratio for a pin to rsph c tile 
i unrg ob t r\ on \Mrt niade b\ Can^ bd! i tm Liik Ob scope atptnds on the purpose tor %hi h the in t ument is to be 

cr\ 1 or Ih i itir td i new star dud of preii lop in u td and is dtterrnintd b’v the same pnnapks that iipK m 

litLtro iimic I iirti ui nd led to m extended p ogranmt or Jinan photographic practitc Incrca d fotai length means m 
n\i)\ng iliL t ttm tii oi) ir\at n at Mt Hirailton md at irii td cak or magmti cation m tht photograph For a given foul 
S iFiigo of f> 3 s tar mo tl\ biigh er thin vi uil magnitude kn th increa td aptrturc mcars greater bnghtni&s in the optical 
5 I Iht rt uiLiiig It k ut of ndu! vtlocitits is ued m 1920 image and htnet g eater photognphi dntiini> wimh riu> l)e 
(ouid I )t hivt i ten |r pi td without the ud of photum ph\ uuh/ed either to reduce the upu ure time or tu photograph faint# r 
Ih# < graph 1 t hoi h \e proved then ches cc|u 11 > indis objects thm would otherwise be po sbk For txUnded objects 

pin bk n even o^h r i eh of spectrostopie ob crvation The like phnets or nebuhe the bn htness of the ur ige is proportion il 

mil urtmtiit or the dis a^te ot a star from ob ervations of its to a/f The photognph c eiTieicnc> is mdependent of the Imtar 
spectrum b\ a method di lovtied b\ Adims and LoMsvh itter dimensions me! the chitf advantage of a large m trument is that 
and d(\tlo|}#*d H '\Jams it Mount Wilson esscntmll> require of magnificition At the same time the instrum iit must not be 

the dttcrmir i^ion of tl reh 1 e intcnsit} of certain pairs of too small otherwi e the power of re oktion or mmimum sipara 

spectral Incs ‘•^tar hglit in general is far below the lim mg tion whieh virus m\ erst i) as the aperture will suUer For point 
in enMt> v kch would pen at even the crudest visual observation sources such stirs the diameter of the centra! diffraction disc 
of these mlensitie arc! this is often true of labontory sources of the image decreases as the aperture increases Tins introduces 
of light which must be s udied as a means of interpreting the m additional factor whence the brightness is proportion i! to 
obstrv liions of celestial bodies Even for the sun* which pves an For a given focal ratio there is m tins cise an importint 

abundance ot light measures are most advantageously made on gam m efficiency wnih increasing aperture although it is less than 
photographs In the infra red and ultra violet regions out ide jthe the elementary theory wokd indicate Aberrations and absorption 
limits of visual pcrctiition photographic methods alone are pos and reflection losses m the objective imperfections in the optica! 
sible The novel mstrument kmwn as the spectroheliograph con surface^ and tremor of the diftraction disc aused by atmospheric 
ceived inciependintly bv Fro! Hale and M Deslandres director of disturbances ail operate in dxmmishmg the theoretical gam 
the \itionil Observatory Pans is an ingenious adjtmct to spectral The application of these pnnciples to different classes of obser 
photography On a phte mov mg hehmd a second slit at the rear or vational problems is wdl illustrated by some of the instrumeEts pf 
a sf^ctroscope it the same rate as the image crosses the primary the Mount Wilson Observatory For obwrvations of the sun both 
silt or by an equivalent device the sun is photographed by the direct and spectroscopic high magnification is desirable Since 
light of a prticular wave length and pictures result which show there is an abundarite of light the focal ratio need not%e large 
the calcium or the hydrogen alone in the successive enveloj^s of and further since a mode rate aperture affords adequate resolutioa 
the sun and so add vastly to our knowledge of its structure The for photographic purposes the dimensions cho»ii for the latfer 
help that photography brmgs to eclipse observatiem by mkiiag Towat telesc<^ are a « it foot fwtso feel with a ratio of i to 
a complete record of the spectrum of the chromosphere or of the 150 For the effiaent photography ^ very faint stars both the 
cortma 111 the very short time available on such ottmmts that focal ratio and the linear dimeaaioiis should be as large as possible 
may te studied at leisure nefti pot be dwelt on ■ Hence m the Hooker refiector we fad a** ibo inches f 500 inches 

HmtogjrapMc Telc^opes/^-In the ordinary telesc<^ objec with a ratio of 1 to 5 Under fatowafak atmospheric conditions 
tive the lawea are so shaped that the rays of the spectrum about the theoretical gam over the lo mch reflector of the same foc^ 
the yeilow aw brm^it as neariy as pwabk to |mss the ' ratio in pfeotopapliiiif i^ans m ftry aeariy attained Aside from 

same point as fwus for itost urn ^ imys to wineh the eye m . MMmmmm of wit tJi^ ttfOit»itttwaat$ »w of eqml effiaency te 
scu 4 tive but for ph^ography il |b fit hkm wd wltt rays fat : pfaiofratof neWlt# Wm however the p 

must be brought to a tmis^ il is ttese tfa nidei aieci fa fatowi efaefas fbr magnificatmn (ifaif 
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It n « i J 
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r \ ph ) ) r pb *hj m 
i it 6jm b tUt tor This 
t hi n d\(i lar be 
t rin 1 Th i ail feid 
in \ wvi « p ) For 
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nktrt ed 1 1 rcproductnt processes had no authentic information 
i ^to how tb priming plates were produced In time Imwever 
or nts h\ iriiiar processes w ere published but these at the time 
j wf e not equal to tho e printed by the Rembrandt process 

Tht principle ot producing photogravure prints by machine is 
! imilar to tha o-^ printing calico and wallpaper where en raved 


t It t lt\ 
iJi I 

kc nas c tt 

It I i iU p i 

iblt t 11s ! r 
linitinu stcl' 
srown bt 


nil () htrw 
u iicb ht a ht 
\ t It til to 
iioaloitt F ’ 
for ir iltbo 
hurl of ha i 

^ 1 I 1 itL i 

I r Ros do 


rtl It o 1 O.V DIP imiiar to um u- piiutuig — x— r- 

I 1 c u L o he local ' copper c^lnder are u ed and printed on a rotary machine 


= 1 I ICUtO ne IQCdi ' COppCi u , . 1 j -L 

^ Ihi 1 a 1 cn 1 u bout M^ei the etchin of the photogravure plate or cylinder has 
ht I t rt^ec or i d Dt lu e be n completed he printing is of a mechanical character The 
to I tor I hr t r " wid H e ched cvlmder ti ns m a trough of printing ink of volatile 
> ce oial ra 10 m i an ^ qualities ( omctiiiies a water ink is used) and as the cyiinder 

[thou h ^ht In itmg n agm ude rotate a fine steel kmfe known as the doctor scrapes the sur 

1 td h\ the rtdt r p'us ink from the surface leaving it clean The ceils or cavities 

i an tk wib a gnen m ru ho*^e\er representing the tones of the design retain the irm 

-1a TiAt in ,1 p> iridf tini pIv a -abirh is tnn ferred to a sheet of paper as it passes between the 


he cv osurttimc i t\ c did In rrd r ha apircep ihle ma e of I 
a ar II a be r€«ordtc^ he con ri t between skv iliur nation 
which IS prest it m omt dt^ ce and Lv illai nnation plus 

brnhtiiLs oi the cen nl ciftnction di c o^ the star image must not I 
drop bciow a c rt i n ninimu i \ all c Tht thee of sk\ illumina j 
tion IS d ^emmtd b\ the ra lo a f with the res€r\ations ev I 
pres ed abo\t the brightness of the optical star image vanes as 
i Jr crease m the hnear dimtisions increases the latter but 
not the fori ler ratio These ratio together with certain photo 
metnc constants determine the limiting magnitude attainable by 
prolonged expo ure with anv instrument To photo<^raph stiE 
fainter ^ars an in trarrent ot larger aperture must be u ed 
Iht phte mav be placed m the principal focus of the objective 
and the imige enkrg d atterwards if desired but the amount of 
the subsequent enlaigement is limited h^ the gram of the original 
ne ative which is equall}' enlarged b} he copying process On 
the other hind a lei s or combm it ion of lenses ma> be interposed 


printing and impression c>linders 
Preparing the Printing Surface —From the photographs 
of the ubjects to be reproduced negatives are obtained These 
are carefully retouched and re\ersed positives are made from 
them and when necessary again retouched The positives — 
usualh called transparencies — ^have then to be planned or 
hid out i e fixed by means of gummed tape upon a sheet of plate 
glass m the positions m which they will be printed 
A carbon print is next obtained on what is known as carbon 
tissue (a sheet of paper coated with a gelatine solution to which 
has been added a pigment — ^usually red — and sensitised by im 
mersion in potassium bichromate squeezed on to a sheet of glass 
and dried) A piece of carbon tissue is cu1» shghtly larger than 
the positmes and placed along with the positi\es in a special 
1 pneumatic printing frame^from which the air is extracted thus 
bringing the positive and tissue into close contact These are 
exposed to light the positives are removed and another exposure 


between the ob ccti\e and the plate to gne an enlarged image 1 is given to the tissue through a specially ruled screen The screen 


on the htter In the Greenwich pbotoheliograph the image of | breaks up the tones of the photograph and provides the reticu 
the IS enlarged on the plate in this wa> and the method lation which is necessary for all printing processes The usual 
IS often used m phnetarv photographv For bright objects it is j rulin«^ of the screen is 150 or 175 lines to the inch The carbon 
advantageous but for fainter ones the exposures required mav be , tissue is next soaked in water and placed on the copper plate or 


imprattic biy long The contrast a! 0 suffers but this ma> be 
corrected h} subsequent copying on plates of strong contrast 
In ihe earlv days of astronomical photograph} the inferior 
performance of the driving clock of the equatorial was found to 
be a drawback but this has been remedied first by the introduc 
tion of electrical control and later b} improved forms of driving 
mechanism of which the electro motor controlled bv a pendulum 
designed bv W P Gernsh of Harv ard is an example The slight 
residual irregularities are eliminated bv the use of the twin mstru 
ment consisting of two parallel telescopes of nearl} equal size in 
the same frame one of which is used visually b> the observer 
to guide or otherwise bv the double slide piateholder and dupii 
cate guiding microscopes to be used on two guiding stars on 
opposite sides of the held to detect the small rotation which may 
occur during exposures (H F H F H S ) 

PHOTOGRAPHY, SPARK Spark Photography 
PHOTOGRAVURE (MACHINE) Photogravure (ma 
chine printed) is a photo mechanical intaglio pnntmg process 
By this method prints are obtained from a plate or cyhnder upon 
which the design is etched below the surface 
The subject to be reproduced is photographed and reticulated 
by meam of a ruled screen the cavities varying in depth 
according to the tones of the original thus the solids are deeper 
and contain more mk than the middle tones while the high 
lights are represented by the paper The charactensbc of thus 
class of printing is revealed by its velvety depths and satin like 
hnish 

Machine photogravure was invented by Karl Khetsch who 
m conjunction with a firm of calico printers in Lancaster pro 
duced prints by this method m 1S95 although previous to this 
an employee of the firm Samuel Fawcett had been working an 
mtagho photo-ongravmg process of his own The latter assisted 
Khetsch m perfecting the process now known as Rembrandt 
|fa)togravure The method of producing prints by the Rem 
latiMit process was kept a close secret and for many years those 


cylinder which has previously been made chemically clean and 
free from grease The tissue is then squeegeed m order to remove 
all moisture and air from between the tissue and the printing 
surface which is then dried 

Developing — ^The next operation is known as developing and 
IS done by placing the cylinder or plate on wmch the carbon 
tissue has been fixed in a tank of water heated to about X04 F 
and kept agitated until the paper is soaked off and the soluble 
parts of the gelatine film washed away The parts where the light 
passes right through the positive become hard and are insoluble 
whilst those parts where the light is retarded by the tones in 
their V anous gradations are more or less soluble 
When the delelopment is completed the cyhnder with ail that 
IS left of the gelatine film is removed from the water bath and 
thoroughly dried This film acts as a resist to the mordant All 
parts of the printing surface which are not required to be etched 
are protected by an acid resisting preparation This is painted 
on by hand or as it is termed lacked out 
Etciii0g — ^The printing surface has then to be etched which 
IS done by placing the cylinder in baths of varying concentra 
tions of feme chloride ranging from 45 to 37 Beaume The 
thinner parts of the hardened gelatine acid resist are attacked 
first by the mordant the thicker parts requiring further etching 
by the weaker solutions 

It IS possible to use the copper cylinders over and over again 
the old work being removed by gnndmg and polishing In this 
way cylinders are prepared to receive the new work In tune 
however the grinding wears the cylinder but this may be brought 
back to Its original arcumference by electrolytic deposition 
Machines-— Sometimes fiat plates are used In tins instance 
the machine is of an ordinary flat bed type upon which a plate is 
mounted on a bed and covered oyer with ink the ^^doctor ^ 
scrapmg the surplus mk from the face of the plate back mto the 
trough the pneral method however is to employ cylinders 
Recently a method has been invented whereby a tl^n sheet 
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PHOTO LITHOGRAPHY Lithocriphi 
PHOTOMETRY is as its nane signitits the nieasuremtnt 
ot light (Gi light /le pov a mea urt) Just as rrt 

troIog% mcludi ^bt mci urtment of \SLnoa^ rela td a lanti es 
£ g length \olumc and densiU so photometry includes the mea 
urement oi lumnous mtin it} (candle po-^er) luminous Hus 
illumination and bnghtnes It y\ill be comtment hr t of ail to 
fonsidtr the re ition&hips between these lour fundamental quan 
titii and the units in terms ol whi h thc> are expressed so that 
the method ol iitasurtment adopted for each nav be more 
readih under food E\tr> object mluth can be seen emits or re 
lit its r dunt tnergv in iht lorm oi aether Vvayes tyhich are ca 
pible t)f atltf ting the retina ot the human e>e so as to product the 
stnsation ol light In the cise of a self luminous body (or source 
of light ^ such as tht sun a candle or an eketne lamp the light 
emitted IS obtimtd b> tht tnn formation of some other form of 
tiierg> gem rally chtmical or tlecinca! In the case of a bod> 
y^hich is not St if luminous the 
light mhich It studs to the eye 
IS dented originall> from some 
seif luminous body and is re 
iitted by it m a manner de 
pending on the character of its 
surfaces 

The cfett produced on the eye 
by the reception of a gnen 
amount of energy per second de 
pends on the wace length (X) of 
the aether waves b> Vfhich that energy is conveyed in fact only 
those way es for which X lies between about 400 and 750 millionths 
of a millimetre mp can produce the sensation of light at ail As 
the waye length changes from the shorter of these limits to the 
longer the effect produced on the eye alters in two respects In 
the first place the colour of the light changes from violet through 
blue green yellow and orange to red In the second place the 
intensity of the sensation produced by a given rate of mfluic of 
energy starts from zero at 400 mp nses to a maamum at X«» 
555 ifiju, awi then gradually falls away again to mtq at 750 mjir 
The curve of fig i shows the relative magnitudes of the visual 
effect produced by the reception of equal amounts of energy per 
iecond#t diffe|ent wav© l«^ths This cirv© is called the 



Fig I — LUMmosiTY curve of 
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Luminous Intensity — Tbt limiii ous flux em tltd irom any 
practical source 01 light 25 no d nbuted unilorn 1> in all diret 
* ons In the cist of an eketne hrnp of the \atuum type for m 
tance the flux emitted yviihin a cone ot giien s uid ingle is 
greater when the axis of the tort 1 hon/ontal thin when it is 
yertical It follows that some eiuantity is need d to express the 
light gi\mg power of a source, in a sp emed direction The nat 
ural quantity to use for thi purpose is the angular flux dtn ity 
m the direction con idertd This will bt deer from iig Ii BLC 
be a cone of yer> small soiia an^le ca haying its apex at L the 
position of 1 source ot hght then the angular flux density m anv 
1 direction such as L\ is equal to the flux en itltd by L yyithm the 
cone BLC diy ided b> the solid angle a the ratio being taken 
m the limit when 01 becomes \anishingly small This ratio is 
termed the !umm m mt mfi\ of the source I m the direction LA 
It will be seen thit the definition of luminous mUnsity is anal 
ogous to that of pressure at i point \iz the ratio of the force 
exerted on a gi\eii surface containing the point to the area of that 
surface the ratio being tiktn in the limit when the irea is van 
ishmgly small The formal definition of luminous intensity is as 
follows — The luminous intensity of a point source m any direc 
tion is the luminous flux per unit solid angle emitted by that 
source m that direction (The flux emanating from a source whose 
dimensions are negligible m comparison with the distance from 

- — which It IS observed may be considered as 

' coming from a point ) 

The relation between luminous flux and 
lummous intensity bung thus defined it is 
! possible to choose units for thes%t wo quan 

^ : titles such that their magnitudes are related 

L- — rationally to each other It so happens 

® that for historical reasons the primary 

photometric unit is that of lummous intensity This umt is the 
iniermtiomd candle the magnitude of which was ongmaBy de 
fined as the lummous intensity m the bonaonta! direction of a 
candle of specified dimensions buromg at a specified rate Many 
years ago this form of Standard was found to be unsatisfactory 
and It was replaced fey fiame kmp of vanous kinds vw the 
Hefner m Germany the pentane m thas country and m America 
and the Cared lamp m France These standards have been gen 
emlly abandoned however and the magnitude of the umt is pre 
served by means of speoafly conatructed electric kmps deposited 
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Fig 3 — RELATION BETWEEN THE 
PHOTOMETRIC UNITS 
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tuiitd lies til i 0^ lui roll m 
ti 1 it\ In 0 II an ideal 
oj rt ot Y ri h ius a Erii 
10 m kriinous mitn it\ ci one 
indit 111 ail dircctun Iht lu 
men is tne amount oi flu\ cn it ed 
by such a source miilim ^ cant ai 
um solid angle 
Tilt relationsliip is sho^^n pii 
tonally m fig 3 where the ideal 
pant sourct is imigmcd li the 
centrt of a sphere oi unit radius 
Since the solid angle of any cont with its aptx at the centre of uch 
i sphere is nui itrically equal to the area of the spherical suriace 
rut oirl b\ the edge of the cone it follows that the cone shown 
Iwdtd in the di gram embraces unit solid ingle so th it the fiirs: 
emitted b\ the source within this cone is i lumen S nee the area 
0! the whole sphere is 4 tt times the square on iht radms it iol 
i(ws a uniform point source oi i candit emits altogether 4 it 
lumen Since the total flux emitted by a source is mdepend 
ent of the w > m winch that flux is distributed the total number 
of lumens gnen by a source is equal to the a erage \alue of its 
luminous intensity measured m all directions in space multiplied 
by the f ictor 4 t The luminous intensity of a source when ex 
pressed in inltrnaiional candies is termed the candle power of 
the source The a\ erage value of the candle power measured m 
all directions perpendicular to the geometneal axis of the source 
IS termed the mean hon ontal candle poutr (MHCI ) while 
the a\ erage candle power measured in all directions in space is 
termed the mean spherical candle powei (M S C P ) It wnil be 
seen that for any source MSCP Xqw^Cflux output in 
lumens) 

IHttinmationi The Inyetse Square and Cosine Laws — 
Illumination is measured by the amount of luminous flux which 
reaches unit area oi an illuminated surface From this defimtion 
and the fact of the rectilinear propagation of light there follow at 
once the two basic laws of photometry viz the inverse square 
and the cosine laws They will be most clearly understood by 
reference to fig 2 If BLC be an elementary cone of light emitted 
from a source L the area intercepted by iius cone on any plane 
such as XY yanes (1 ) as the square of the distance (d) of L from 
the plane and (11 ) as the secant of the angle {$) which the nor 
mai to XY makes with the axis LA of the cone Since the illu 
mination produced by 1 given amount of flux vanes inversely as 
the area over which that flux is distnbuted it will be seen at once 
that the illumination of a surface vanes (i ) inversely as the 
square of its distance from the source illuminating it (this is the 
inverse square law) and (11 ) directly as the cosine of the angle 
between the normal to the surface and the light rays (this is the 
cosine law) 

Now the average luminous intensity of The source L in all 
cirectioas l3nng mthin the cone BLC be I candies and let the 
area intercepted by this cone on the plane XY be s Then the 
foW angle of the cone is equal to {s cos B)/d^ and the flux F 
emitted witbm the cone m / {s cos 6 )/^ lumens Since by the 
the fllummation E of the surface is equal to E/S it 
^ iolowf that 

(i cos #)/# 

Ji be sear that the magnitude of the unit m whidi E is meas- 
mbst defend on the unit used for fe on the umt of 
teigth If be expressed m feet^ the umt in which B m m^sured 
~ the f$0i tmxfie end clearly one foot candle is the il 
ptfoduoed an of caae sQttep foot otm 


K ?? H candl or tht lut and one lux is equivalent to an 
iM in tier cl or iamtn per qjare metre It will be seen that 
I ft c il dk — 10 6 iu\ 

Bnglitr»ess— The 1 of the four fundamental photometric 

qu n Uic 1 bn H^ne y hich is thus dufined The bn htness in 
a g direction oi a suriace eii ittmg h^ht is the quot ent of the 
lu 1 pou m*" n ily ire i jred in that direction by the area of this 
u la t piojec ed op a pi ne perpendicular to the direction con 
idcrcd The unit 01 brigiitnuss is the candle per unit area of 
sun ct Thus it a flan e of uniform brightness has an apparent 
area 01 one qu re inch when ynewed m a given direction and if 
the uniinous mtensuy in that direction be 10 candies the bright 
ness IS 10 cardks pe square inch Simiiaily if a surface has an 
arei ol qmre mtties and if its brightness when viewed nor 
malh IS one candle per square metre it has a luminous intensity 
of candles in the direction of the normal 
The $urtv*ces of bodies may be divided broadly into two classes 
polished and dilfusing according as they reflect specularly the light 
tht\ receive after the manner oi a mirror or scatter it in ail 
directions \ surface which scatters the li ht which it reflects or 
emits in such a way that it appears equally bright in ail directions 
IS called a perfect difiuser No such surface exists in perfection 
but good white blotting paper or o^round opal glass provide a fair 
approximation It is sometimes conaement to use as a umt the 
bnghtne s of an ideal perfect diffuser emitting or reflecting one 
kmtn per unit area It can readily be shown that such a surface 
has a bn htness of i /tt candles per unit area Thus the following 
relationships are derived 

I lambert— i/tt candle per sq cm 
I roiiiiiambert— ( 0 00 1 )/x candle per sq cm 
5= ro/w candies per sq metre 
I foot iambert—i/TT candle per sqft 
076 millilamberts 

Absorption Reflection and Transmission — It has been 
said alieady that bodies which are not self luminous are visible by 
reason of the light which their surfaces reflect to the eye It will 
be clear that since a surface which has an illumination of one 
foot candle receives one lumen per square foot its brightness 
would be one foot lambert if it were a perfect diffuser and if it 
reflected all the light it received Actually all surfaces absorb 
some fraction (a) of the light which reaches them and reflect 
or transmit the remainder a is termed the absorption factor 
while the fractions reflected and transmitted are termed respec 
j lively the reflection factor (p) and the transmission factor (r) 

I For opaque bodies it is clear that oj-j-p — i while for all surfaces 
cr+p+Tss I In general the values of these three quantities 
depend on (a) the direction of incidence of the light on the sur 
fact and (h) its colour Only m the case of white or grey surfaces 
IS the colour of ^he light immaterial The brightness of a surface 
due to reflected light 1$ clearly equal to Ep/r candles per square 
foot or £p foot lamberts E being the liluimnation m foot candles 
and p the reflection factor for the particular conditions of illumi 
nation and the direction of view considered 
Every photometric measurement depends ultimately upon a 
measurement of the illumination produced at a surface In the 
case of candle power determination the source to be measured 
and a standard of known candle power respectively illuminate two 
white diffusing surfaces m a photometer head which is m essence 
a device for enabhng the eye to compare the brightness of these 
surfaces as accurately as possible The chief conditions for ac 
curacy are (0) that the surfaces shall be presented to the eye side 
by side with the finest possible dividing line and (5) that the 
xEumination of one or other of the surfaces may be varied 
according to a known law $0 that the two may be adjusted to 
equal brightness This is necessary because the eye cannot measure 
only judge of a condition of equality 
Tbe Lunmer Bt odhtm RJhotometex Head —The form of 
photometer head generally used to day for accurate work is the 
Lummer Brodhun contrast head the construction k which ts 
shownha fig 4<A) B ts a nratt white screem ^ two sides of which 
are n^pectively iBumitaated hy fhe two sources to be cofnpared 
l4^t tram etch side hf S fe reacted by % mA (# total 
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from "M thirt^o c r n mi ltd oi i ^htbt por lonb ju*it 
a II till rt V i rt no di oninuiH Tut I txht troiii M is al o trans 
mittid Iiroi ii llit e pi rtion of the late oi Pi but o\er the re 
mill dtr th portion hot ii hidtr m 4 ^C) it is totalH re 
tleited and tmtrt,e sidt hy iti vilb ^ht li^M trm matted irom 
Ml It ncm be ttn na^ if the eitpiete E is focussed on the 
interlace jl 1 the appear me ci the field is tbit illustr ted iti fig 
4 ( i I tftt portion shot^xi shidid bimi, occupied h\ an out of tocus 
imio't of thi hind ide oi k %bilt the portion shown clear is 
filed b\ thi kit hand wde of S 4 stmmi, complete s\mmefry 
of iki mstrummt it lolli %s that whtnTaolh sides of S are equally 
illuminated the field of \i w will appear umtormly bnghl and the 
hues of demirration of the \anous parts will almost \anish if F 
ha been sLiltully vonstruettd 

If ha been found hornet cr that this is not the criterion of 
equaiiti which the e'vt can appreciate with a maximum oi pre 
cision and the accuracy oi its judgment c-.n be matenally im 
pro\€d if the cnterion is changed from equihty of brightness to 
equality of contrast This is easily irrmged b^ placing two thm 
glass plates Gi and G tig 4 CB]) so that they are respectively 
in the paths of the light beims occupying the patches Ri and R 2 
of the field of \iew (fig 4 [B]) Owing to reflecyon losses at the 
surfaces of these plates their interposition can es the bnghtness 
of Ri to be about less than tltot of the background to R 
while R 2 is the same amount darker than the background to Ri 
It will be seen at once that with this arrangement if the two sides 
of S differ m bnghtness by 1 % the contrast between patch and 
background instead of bang 9 % in both halves of the field is 8 % 
in one half and m% m the olte a difference which is much easier 
to detect than a simple difference of bnghtness 

The F&otometer Beticb.^ — ^The simplest method of varying the 
illumination of one of the companson surfaces m a photometer 
head IS to move one of the sources towards or away from the head 
The law of variation of illumination is then the law of the Hivep>e : 
square The operation may be earned out most conveniently on 
some type of photometer beach This may con«aet of two imrale! 
steel Mrs supported at a suitable distance apart by a ngid iron 
framework Gpoa the bars ran three carnages which raspgctively 
Mar the hght sources and the photometer head These carriages 
ran cm spool shaped wheels m that they move easily oh tM bam 
Thef are j^ovlded with means for Miang or krwenng the sources 
md for caabhag them to be toned about a vertical ms Eadh ' 
ilio b^rs a fwaaprait: m WMth m engtavei a Ime 
iitiiated m IM vertw*l wteeb w at ngii in ^ $A 
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The Substitution Method-— lOiipansai ’’iirip til con 

L rot r ih Lno%ii cinc^l pewer 1 i-iiLta in the 
t ni i t < i of It lx rh an I thw ca ri is mid 
a h * \ ^ i cf rod to he la race noloing the pho om 

t cr hear 0 ha iK tmu c rna£,c^ TO\t on ^hi bench 1 one 
ui i Ihm ont Side of lit pno omt ti ntlu liis 1 o( n am bright 
n Ot iinp t ir now 1 1 plated m turn al the 0 hir end of 
^be xn h and ft di truces t n be found at which the illmiiina 
tan h y pro uct at d t ^ hoiomittr w Ii $n\c i Dil mce with this 
con u, it fon^hints Tnc t iFumitutions must then lit equal to 
each other $0 that it the candk powers of th limps be h 
I etc and their re ntc i\t distances from the ph Hoimter 
head at the position of balance di d etc it fodows that 
I\ di — / fi — Thu if one of the lamps be 1 uh tandard 

i)t Lrown landle power the candle powers of the 0 her limps are 
found at once In ad piif romelry it is most import int that only 
the iigh directly tmi ted by the sources to be compared shall 
reach the photometer htad and stray light from external sources 
or that reflected from objects m the room must be shut off by 
means of suitably placed black screens 

Although owing to its concemence the inverse squire law is 
that mo t commonly used as the hw go\enung the illumsmtion 
of one of the companson surface of a photometer Mid Ihert 
are other laws which are adopted lor special rea ons m certan 
tvpe of in truments Ihc cosine law is seldom employed but tht 
proporlionahfy between lumim us iiit nsity and area m the case of 

a surface of uniform brightness is 
sometimes used to provide whit 
IS m effect a companson source 
of vanaMe candle power The 
reduction of mtinsity of a polar 
ized beam by the rotation of a 
nicol prism placed m its path 
(see Light) h a favourite device 
in spectrophotometry (see p 
844) while a transparent plate of graduated transmission factor 
(eg a small angle wedge of neutral glass) b also useful for 
special purposes 

The Sector Disc — -A very accurate method of cotitrollmg the 
illummation of a surface is to interrupt the light reaching it at 
p^iar and frequent intervals It has been found that the ap- 
pasemi brightness of a surface intermittently illuminated bears to 
the actual brightness when steadily iHummated the ratio of the 
time of exposure to the total time provided the mtermittency 15 
sufficiently rapd to avoid any appearance of flicker This lav is 
known as Talbot s law and tbm^h it has no theorelioil fouiida 
tion it has been proved expenmentaEy that it holds with gtett 
accuracy for all ratios down to 3 % or less The kw may be ap* 
phed by in the path of the hghi to be reduced an o|mc|iie 

disc having a i^ial slot cut in it so that the MM only reaches 
the ihotometer as the slot p«a^ between it and tM lamp If for 
festance there are three sIMi m tM disc each 6^ m breadth the 
mto of redwticm m r/w Such are eiccwipagly velmble m 
auxitees to other |iol«ertac aniarttw bit it will be ctesr 
that m their reduction mtio m they catmot themselves M 
tBed to ptodwe the mmliott of ilmnmation needed la a phoN 
For to ht dBc with varmbte st ctoti 

m ne^ed aai Mve b«« made th prodinw 

iietory ^ tahd 
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Fig 6 — BRODHUN SEC 
TOR DISC 


abK til te of rboi bold I pn a iPa i ed In 

n / L t It loi*r bi riace are r gidij h\Ld 

to one a i htr in Oit rdalne po i lon^^ ^1 

1 jwn a^Ci lie comDinition is rotated yf I ^ 

iboi! It bon oiiiJ axis It Vviil Pt een J 1 

tht tbe ittcct at the photometer sun ace P r“|| P 

IS preti tK eiu \alent to that \ehi h i^oulJ . jl 

he produced bv louenng the di c and spin L tl 

mng It in the Ubiia! ua> \s homtvtr the s — brodhun sec 
di f remains stationary there is no diin 
cnlty wiia ever in maLng it etsilv adjustable by the observer 
while a set ng can be at once read oft b> hiving a scale on one 
disc and an index line on the other 

Suh standard Lamps — ^The sub standards used for candle 
power mca urement are usuall} tungsten filament lamps of spe 
cial con traction such as that hown in fig 7 Great care has to , 
be taken in the manufacture of these lamps so is to a’^ oid fiuctua 
tions of candle power due to loose contacts between the filament 
and Its supporting books the bulb too has to be specially selected 
0 that there are no striations m the glass to cause slight altera 
tions of candle powei as the lamp is rotated through a very small 
angle on either side of the position adopted for the standardiza 
tion measuiement The candle power of such a lamp is determined 
It a standardizing laboratory by comparison with the fundamental 
standards The value of candL power measured is that in the 
direction normal to the plane of the filament when a gi\en voltage 
IS applied to the lamp contacts or when a given current is passing 
through the filament These quantities have to be very accurately 
controlled since m the case of a tungsten filament a 1% change 
of voltage or a 0 5% change of current produces a change of 
about o i% candle power 

FitiX Measti 3 :ement*~Owmg to the fact that most hght 
sources are now rated m lumens instead of in candies (see the 
Bntisk Standard Speaficatton for Electric Lamps issued by the 
Brit Engineering Stds Assn ) the measurement of luminous flux 
has now become an even more important operation in every day 
photometry than the measurement of luminous intensity The 
fundamental method of finding the flux output of a source is to 

measure its candle power m a very large — I 

number of directions umformly distributed 
m space and thus to obtain the mean | pEiaiANem.y 

spherical candle power which when multi [in I 
piled by aw gives the flux in lumens (see | | I / 
p S40) This long and tedious process may || ^ I / 
be avoided in the case of certain sources / 

such as a tungsten filament vacuum lamp XjUT / 
of ordinary filament form when the light ^ ^ ^ 

IS distributed fairly symmetnealiy about ^ 

the axis Such a lamp can be spun while . / 

the photomtoc measurements are being ^ J 

made so that the figure of candle power J 

obtained aJj: any given angle with the axis is / 

in reality the mean value m all directions i 
making this angle with the axis It is there 7 —tungsten fila 
fore only necessary to make measurements ment stamdard or sub 
in a limited number of directions say 20 standard lasif 
which he in a single plane passing through the axis of the lamp 

Afpixatus suitable for this purpose is shown m fig S which is 
almost self explanatory The kmp is mounted m a holder which 
can be rotated mechamcaily at a speed of say 150 revolutions 
pr minute Tie mirror system can be turned by Mnd about the 
noOTontal line passing through the centre of the lamp the photom 
eter head and the comi^nson lamp It can be shown that if the 
toectioxis in which the measurements are made be suitably diosen 
tpB TO&metic mean of the o mdwidual can#e powers gives tite 
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mvm ‘^puenc 1 c ndle powe with satisfactory accuracy Such a 
^ n h n ma> be used as a ud standard of luminous flux and all 
thu 1 now recmrtd is a method for measuring the flux output 
irom more irregular sources b) comparison with this sub standard 

Th Sphere — ^The method which is almost universally adopted 
to da> IS ba ed on the demonstrable fact that if a source of ii ht 
De paced m lie a hollow sphere covered internally with some 
ptriectl} di u irg tOcitmg he ame amount of light is received 
It all p r s of the phere surface 
bx reflection froruf all the other 
par s The h^ht recen ed directly 
irom he source naturally difitr 
ccordmg to the candle power 
distribution of the our e but the 
li ht which has been reflected 
once or more often irom the walls 
of the phere is distributed per 
lectly umformly no matter how 
unsymmctncal he onmnal dis 
tnbution from the source itself 
may be 

It will now be clear that in 
order to compare the total flux 
from two sources of light it is 
only necessary to place them m 
turn within a spheie of the kmd 
described to screen a small por 
tion of the sphere surface from 
direct light and to measure the 
illumination of this screened area m the two cases The ratio of 
the illuminations will then be strictly equal to the ratio of the 
flux outputs of the sources There are of course certain precau 
tions winch must be observed m the practical application of the 
method owing to the unavoidable departures from the ideal con 
ditions assumed m the theory Tne chief of these departures are 
(1 ) lack of perfect ditfusion by the internal coating of the sphere 
and (11 ) the interference with the reflected flux brought about by 
the presence not only of the lamp and its accessories but also 
of the screen necessary to shield the measured part of the sphere 
surface from the direct light of the lamp 

The illumination of the screened area of the sphere surface may 
be measured by any convenient method It is clearly unneces 
sary that this measurement should be absolute since only a ratio 
IS involved One method is to have a small opening in the sphere 
and to cover this with a window of opal glass or some other 
translucent material The luminous intensity of the outer surface 
of this window in the normal direction is then measured by means 
of a photometer head and companson lamp moving on a bench 
attached to the sphere Alternatively the sphere opening is left 
uncovered and the luminous intensity of that portion of the 
sphere opposite the opemng is measured 

The difficulty of constructing a sphere has led to the frequent 
adoption of a cube as a sufficiently near approximation for work 
of moderate accuracy When a cube is used the light source 
should be placed in the centre with its axis of symmetry perpen 
dicular to the line joimng it to the wmdow the latter being in 
the centre of one face of the cube It is clear a priori that if 
the hght distributions from the sources to be compared are exactly 
the same the form of the enclosure employed is immaterial So 
long therefore as the distributions do not differ too much a cube 
gives quite satisfactory results 

liltimmatioii PLotonaetets «— The third photometric meas 
urement of importance is that of illumination This is now so 
universal m illuminatmg engineering that many different types ol 
portable photometer have been designed as illummometers A 1 
though these differ in design each consists of three essential parts 
vm (i ) a test plate or standard surface placed at the spot at 
which the illumination is to be measured and generally but not 
alwys detached from the remainder of the instrument (n ) a 
surface inside the instrument which is illuminated by a small 
tettery lamp in such a way that its brightness can be varied at will 
by the observer and (m ) some form of compagtson de^ce for 
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piiu u yp ^ isphtH^rcir ht try ji nt x Trtbicfh i 
0^ t I ©iMi s con pare a \i h ih ^ ot r. p^tc mi it h 

lie hy n tan ol a mill Lumnr Eroc^bim cubt \iu\ti nro kb 
L pitLt attacb 0 thi idt ot the tube \ii in\ir l anin 
St it IS ttacFcd to he rod ind th ton ^ant of thi ak i 
i lju I dto Lm \ prt ous caliDration 
\n IT u in mhith tht in\cr t qu re Lvi 3s ror empluted 
3 he Ilclopkme itm hr homn m ti 9 Tht I np L is en 
tio to m a 1 tntd box of lia c>lindncU to m This box 1 
protided ’^ilh a of ditiusmj? g a s W tht hkh froir ’w.hic h 

3 luii nu ts the opaaut outer p ns ot the tompinsoa creen S 
The €\t tht tc t surf ce T throygh the central traubparen 
pirt c f S and tht two par^s of the held art a Ijusted to tqu hi\ 
l\ altenng ^he expo cd area of W ihis is ichie\cd b\ means oi 
i ctlmdiiri! bliotter which can be rota ed about the iaxrp enclos 
ure b 'Terns 01 the handle H The shutter is pro\ided with an 
op nsng 01 the ^orm hown m tnt figure It will be clear that if 
\\ 1 uniiorm!} bright the 1 lie of the instrument will consi t of 
two parts one corre ponding to each of the breadths of opening 
the SI die bung even withm each part < 

In most lilumma ion photometers the scale of the m trument j 
ni\ be undid bj the pro\ision of neutral glass screens with 
transmis ion factors of one tenth If these are inserted between 
the ti t surface and the e>t the st ile is extended upward© the 
instrumtnt rcidmg h amg to be multiplied by 10 or 100 according 
as one or both of these scieens is inserted If the screens are 
inserted between the internal hmp ind the comparison surface 
the instrument reading must be divided by the appropriate factor 
Tht lamp is supplied irom some form of portable battery pref 
trabiy an accumulator A rheo tat and a voltmeter or am 
meter are provided for adjusting the current throj^gh the lamp to 
the value at which the instrument was calibrated This adjust 
ment has to be made with the greatest possible care since owing 
to the characteristics of the small battery lamps which have to 
be used an error of 1 % in the current setting may result in an | 
error of as much as 10% in the readings 
The calibration of every portable photometer should foe checked 
at frequent intervals This may be done by setting up the test 
surface at the zero point of a photometer bench and placing a i 
sub standard of known candk power at convenient distances from 
it so as to give even values of illummation at the surface The i 
test surface should approximate as closely as possible to a perfect ; 
diffuser Ground opal glass or sandblasted opaque white celluloid . 
are frequently used 

Meastirment: of Bttshtiaess and Befleotion Factor —Any 

illumination photometer which employs a detached test surface 
may be used for measumg the brightness of a surface or its 
reflection factor if it is not self luminous This wilt be made clear 
by means of an example When the instrument is set to a reading 
of say E foot candies a balance is obtained when the illumination 
of the test surface has this value If now the reflection factor 
of this surface be p its brightness under these con&tiom is 
£p/ir candles oer square foot «r Sp foot lamberts Mmtt if* 
when thr photo|^eter is sigJtod «i any other surface a balance la 


84.3 

k r fi ^ 1 " nmept t ic the bnchlEe s 
i i irq ire m Thu Q 

S g 1 L i r 1 1 to i SI ak 01 

t i \ L\ h io rf f 1 cr 
I I a u d 3 la i 

1 i iht r r t iin 
I i ) L ill K+or p be ub 

1 j r 1 j 

r ^ I h I ui t r 5 lu 
J It i r r of bt t 3 # 

I r i I t ui 11 It J I ^ t 1 n ii I i 

I p non i tiur of the 

It V i 1 i V k obi iintd b\ 

it P t i til It bi 1 i illu i I 

^ 1 i b i > ot ) \ 1 h i 111 i pi \ tr 1 Lm 1 

i it 1 < a n t id dk pDV / I u five 

o i J t ! ju iMi r u idii p i hi ordinarv 

w Ii J be hi 3 i 1 11 jii o ^ ^ Ts Sur at n iiol c ndks 
X in L L ill I jp ^ 0 tb it p IS loun i 

Huterochromatic Photometry — \i j non us o 1 ir xen 

m do of w^ p rhq he cr cl «li! 1 ii tv m plio oiie^ ic 
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ioi i Id e The ni ^ rn tn ^ it Ln p gives light whith 3 muth 
^hi tr oii dir a iirg r proper ion ti ilue th 1 hat given 

B> ht t r! on 1 arntri Ian p 

“^101^ lilt pi nurv jlio oitlrii tanuird a t carbon hhmtni 
elecirii h ip uptr Hi il an tflKiuiiv ol about 4S witts per 
i mdk It ito ck ir tha it cn t t tm or another m the measure 
n tnt or modern licrt ourct large colour diiferem e have to 
be bndj3 d with as lit k io s oi atcurac> us pos ibie There arc 
three gcntralh ricocni ed n e hods of doing ih viz (1 ) the cas 
cade method ( 1 ) the fliilcr method ^.nd 1 111 ) the colour falter 
methoa based on pcctrophotomc rv Each of these methods will 
bt de cnbed bneff> in turn but mention must farst be made ot a 
ptcuiiantv of the evt which compile a es the problem The curve 
shown m fig i gives the rclitive response ot the eve to equal 
imourts of energv ditierent pirts of the spectrum This curve 
however onlv applies when the brit,htnts of ihe held of view 15 
015 candle per square foot or over Btiow this limit the curve 
shuts gradually to the kit so that at low bn«*htnesses the maxi 
mum IS at a wave length of about 50^ mp It follows that if two 
fields ire illuminated one b> red and one by grten light it may 
quite well happen that when the brightness 01 both fields is high 
he red ma> appear the brighter of the two while if both be 
reduced in brightness m the sime ratio the balance may appear to 
shift over so that the gretn may appear bnghter than the red 
This effect is known as the Purkinje effect uid it his to be guarded 
against by ensuring that the brightness of the field of view is well 
in excess of the limiting value mentioned above 
In the cascade method of heterochromatic photometry the 
colour difference between the two lights to be compared is divided 
into a number of small steps by the interposition of other sources 
giving lights of intermediate colour The method however is not 
entirel> satisfactory since clearly an observer who weights the 
whiter light will do so throughout the senes of compansons 
and so his errors at each step will add up m the final result 
The Flicker Photometer- — The flicker method depends on 
the fact that when the field of view is lilummaied alternately by 
lights which differ ifl colour and in intensity flicker duei^o colour 
difference vamshes at a lower speed than flicker due to bright 
ness difference A photometer head constructed on the flicker 
prmaple is designed so that the two surfaces which make up 
the companson field are presented to the €>e not side by side 
but one after the other in rapid alternation At low speeds the 
field IS observed to flicker whatever the position of the photom 
eter head but as the speed is raised the flicker gradually decreases 
until finally it can be made to disappear at one position of the 
head only If the speed be maintained at this critical value a 
sl^ht movement of the head from the position of balance causes 
a flicker to ap^war Tte tolieal ^ecd dqiends on the colour if 
fereacc brfwem the lights being naturally higher the krger the 
dlflerence Any inerttse In speed beyond that just necessary to 
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Fits to — FLICKER PHOTOMETER 

difftrence and earned out by a large number of obse vers using 
say the Lummer Brodbun photometer Much experimental work 
has been done on this subject and it has been found that the two 
methods are in agreement when the following conditions are com 
piled with m the flicker measurement (a) a flicker fleid of about 
z diameter and (b) a held brightness of about 8 candies per sq 
metre Since a field is -very small and is most tinng for con 
tinuous work the flicker field should be surrounded with a 
steady extended field of the same or shghtiy lower brightness 
Many different types of flicker photometer have been developed 
Of the more accurate the one shown m fig 10 as perhaps the ! 
simplest n pmciple, and will serve to illustrate the method S is ' 
a white surface fllummated by way of the total reflection prism 
P by the light from one of the sources to be compared W is a 
sector disc which can be rotated at any desired speed about a 
homontai axis Its surface is white and is lilummated by the 
other source of light so that when viewed by the eye at E the 
field of view seen through the small aperture A is alternately oc 
cuped by W and by S A is of such a sme as to subtend an angle 
of 3 at E It is cut with a ^arp (back bevelled) edge m a con 
cave surface F which is evenly illuminated by the small lamp h 
E IS adjusted to give F a hnghtness of about 8 candles per square 
mstre pid the distances of the sources to be compared are then 
arranged so that the brightness of the field at A has approximately 
thq; same^value The test lamp and photometer are then fixed 
and measurements are made by moving the companson kmp 
the speed of rotation of W bang reduced until flicker can be 
made almost to disappear Settings of the comparison lamp axe 
nmde to the point of irniumum flicker It will be nobced 
that Ihe emtmon of equality used m this msirument is not dte 
of flicker but mmmaum flicker as it has been foumi 
t|4t la practice this gives a rather more sa»live te^ of the 

lOhf Spec^opfaolometer *-^The thmd m^hod fm ovearcomn^ 
I. diffehemce m i*otometry m to |flace feeti^reai the photmn- 
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lac or of this m cmiiii be Lnovn for the light given by the source 
with which it i®' u td the problem is sol\ed The only method of 
ofjtami ig thi« informtitioii is to determine (a) the spectral energy 
cu tnbuiion of he source and (&) the transmission factor of the 
medium a cich wa\e length The overall transmission factor r 
IS then gntn b\ /rxAx-Cx/jAx^x where E\ is the energy 
emi ^cd bx the source m a gnen wave len th interval at wave 

I ngth X and A> is the corresponding luminosity factor 
The in romtiit -u ed ior determining both the above sets of 

data IS called a ^pketrophotomet r since it is essentially a device 
tor enabling the intepaities of two lights to be compared at anv 
given part of the spectium in tead of as a whole Every spectro 
photometer tberelore consists of two parts (1 ) a spectrometer 
(stc Spectroscopv ) for enabling any <yiven wave length mteival 
ot the lights to be isolated and (11 ) some device for causing the 
portions of the lights so selected to illuminate the two parts of a 
compan on field and a means for altering the brightness of one 
part of this field 

The principle will be made clearer by means of an example 
Fig II shows diagrammatically the Lummer Brodhun instrument 
which consists of an ordinary spectrometer with the addition of a 
second colhmator C and a Lummer Brodhun cube The latter is 
constructed similarly to the cube used in the ordinaiy photometer 
head {see p 841) but the form of the field is that shown m fig 

II The two sources to be compared respectively illuminate the 
shts of Ci and C2 which may be covered with diffusing glass For 
the adjustment to a photometric balance various devices may be 
used ^ g a vanable slit in one collimator alte^'ation of the distance 
of one source from its sht a sector disc or neutral wedge in one 
beam or a pair of mcoi pvtsms (one capable of rotation through 
a measureable angle) mounted m one of the collimators The last 
mentioned device is used in the Brace Lemon instrument which is 
a modification of the Lummer Brodhun spectrophotometer the 
dispersing pnsm being used also to form the comparison field This 
pnsm IS shown in fig ii As in ordinary photometry the substi 
tution method is generally employed The source used as a 
standard of spectral distribution is frequently a tungsten filament 

vacuum lamp since the spectral 
distribution of this type of lamp 
IS very closely determined by 
its efficiency Alternatively any 
suitable lamp may be used the 
spectral distribution of which has 
been determined at a standardly; 
ing laboratory 

One of the most important 
uses of spectrophotometry is to 
determine at each part of the 
spectrum the transmission factor 
of a coloured medium a chemical 
solution etc This may be done 
quite readily by first obtaining a 
balance for two sources of light 
at any one wave length and then 
inserting the coloured medium 
between one of these sources and 
the photometer The amount 
by which the intensity of the 
other beam has to be altered to 
restore the balance enables the 
transimsaon factor of the medium 
at the particular part of the spec 
trum isolated to be reduced 
Physical Fhotometexs — - 
Many attempts have been made 
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at variom toes to develop some physical mstrament which can be 
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eltn n tItE i \!tn liliir i«a td \ sen i \t s lenmir b u’gv 
ffrtcun^ r rn d ^ ^ n \ Ji t dt b\ lour 

sir ft I HI or id ii iuhi mire round a na oi o^e 

?,ood n i or mh ch his been cosered on ont side wi 1i a tom 

h\£r of iuriiud m urpboub siknmm If tmo aittm u strand 
of Wirt a t ben remould the rtm imoR strinds re ^p^raed 
b\ 1 1< r ^ r p of scl mum o the same b id h i the dumt tr 

of flit u t F\ heating Ihf hriiigt to a ttm|>eralLre or about 

ISO C for l\c mmatiS or longer •^he sekmum i chmgcd to the 
mil lit form md the coiiduttitity of the path the mire 

the n \ inis With tht#l!mnimtion oi the bridge Mans- other tomis 
ot all ha i h en di\ekptt! for \inous purposes This tvpe of 
phvsjtil pho omettr is not onK ubject to the di advan i e ^hat 
Fs lumno lit fur\e 1 different from tSat of the e^e and is more 
over nut the s me it di intensities oi illumination but it has 
the i lOi loi a! delect oi a kg both m re ponse to stimulation and 
m retentr’v li er the illun ination ha been cut off 

TJbiotoeicctnc Photometry -—The most promising form of 
phesiial pho ometir is the | hotoelectric cell described elsewhere 
r HOTOFUECTKicm ) Althou h the lumino ii\ curve of any 
such cell IS \ r\ marledl> ainerent frem that of the eye and is 
moreover sligiul> dmerent even for two cells made imilarly 
with the same photoelectric metal it has been found that a com 
bmation of a |>otassmiii ceil with a suitable yellow tiller (Wratten 
k^) gives a curve which approaomatts to that of fig i sufficiently 
closely for a device of this nature to be used as a phvsical 
photometi r 

\drious methods may be emp!o>ed for carrying out a measure 
mint with such a ceil hlter combination The simplest is to have 
the combination illummatcd m succession by the sub standard 
and the hmps to be measured and to balance the photoelectric 
current m each case by that from a simple photoelectric cell 
illummated by a compamon lamp mounted on i bench (see fig 
la) The two ceils with their batteries are connected m a 
Wheatstone bridge arrangement with a sensitive electrometer 

tad the distance of the compan |*-. — " ig - GSi 

son lamp from the cell it ilium ^ 

Inates can be altered until the e ^i i iiriiiiTirniii 

electrometer cmmB to show a 1 

deflection Hie illumination of . z 

the cdl filter combination is 

then proportional to I/# pro- fttoro 

VKled both ceils follow the nrrEa 
same law connecting photoelectnc current and liiummation It m 
unsafe to assume that this is the case over a very extended range 
of illuminaticm so that the sub standard and tte test lamps mml 
be arranged to give illuminations of the same order at the cell 
filter comMnitiofi In the case of a metsurettent of luminous 
mteimty this can be done quite easily but wdim the cell is being 
uiei M comMnalaott with a ^here or cube for the mwuremwil of 
luttinow fitw lotw acmtoiry tneans be adopted for adjusirng 
i» vtlut of fee A mMt fete may b« »ei Atm 

T^bof s tew is hf ^ phMoelecirk: ifei m 

Few fooMife* fee 

of « is 


tu<^v \d u fetr til ini cd imo e m b uc a n I us p o csb 
ot i.rraigi the ir b\ c\l c im ts (*i!h he tniiidti t}t at 

first and ubstCjUtn h with the id ol ttk cn si w s further 
deve^Oi^^ bv i limsti d and be Htr htl ind iaimmaltd in the 
%orjs. of \ cci nde bihcn eld aid kruffer ivho pubiistictl three 
Cl* ihiguc i s 9-6 I ot cc t a! co ordmatt s ai d n igni udes 
kno vn as tht B mn Du ckm ait rung I his c i alocuc mduded iht 
tmormoi ^ nunber of ^ 4 ^ \ i ad iitior d v olun t con 

I amine i f 9 i outn oi tht eaaaior v.a publi bed in 1SS6 
md the wo k was farthtr cx eiidid 1 1 the souihim himisplurt by 
B \ GouM J M Thornt ird others Iniht Bonn Durckmu si er 
ung or BD each mi mtudt 1 sub divided into ten divisions 
a decimal nor ition bemt u cd 

j bo tar no attempt was made to define the quantitative relation 
ship between dull rent magnitudes In modem limes a dctimtiOB 
due to Fogson has an en and we define a difference of one magm 
I tude between two stars as meaning ihit the light that reiches us 
* from the first s^ar is k times the light which reaches us from the 
j «econd The constant k is chose n so as> to make a differc nee 01 five 
’ majE^mtudes correspond to a light ratio of 100 and thib means ihat 
we must have 04 cannot obsene ill the mdialion 

emitted bv a star It the instrument used for registering the light 
be the human eve it will not respond to radian on either m the 
extreme ultra violet end of the spectrum or 111 the extreme mfra 
red Now if two stars are of different colours the proportion of 
the whole radntion represented by the light which affects the 
eye will be different for the two stars and the adoption ot the 
above definition as it stands would lead to difficulties We can 
retain it however for stars of the same colour and then as 
far as visual magnitudes are concerned we define two stars of 
different colour m being of the same vi ual magnitude ■when they 
ai^ar equally bright to the eye With the introdui-tion of photo 
grai^ic methods a photographic scale has ansen defined m the 
same way two stars being of equal photographic magnitude when 
they produce equal photographic effects Reference will be made 
below to certain difficulties arising out of these dellmtions With 
r^ard to the zeros or starting points of these vrsual and photo 
graphic scales the aero of fee measured scale of visual magni 
tudes has i>een fixed so that the roafmtuiles agree approxmatdly 
with those in the B D for the mean of stars down to the sixth 
magnitude whilst fee zero of fee photogra^c scale is defined so 
feat for fee white stats (of sp^ffral t3r|» Ao) of si#b ffi»pa 
tude (between v»ual mBgnituto s S a»d fi 5) fee vuaal «icl photo 
gaphie magnitudes are equal 

The actual methods of proceduw both visual and fiietographfc 
will be given la outline later m tim article In recent years an 
■ eiKramus stmnihis has tmi given to stcEar phMometry by the 
fealmiion feat it cm lead m to good »tii*mtes of the distances 
ci mmote objects It ms iwnMed out by Hertsespting (sm Stm) 
feat fee penM of ceftma wmhrte itora was related to their abao- 
Into s-c ^ to fee mapiitosde that tl»y would appear to 

have wtwi vawsrrfl by m it t i»rtmm standard distaiiee 

ly ohmwig the pewt fee laagaiii^e can be cl«lu«l^ 

^ feen provi^d w^pdiude has b«n 

feedfetaiweci llw tewery and emoo 
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ra in ol iit liod i ch is ht i ii ! > h n ot a 

I iio { ”ittr tiitc ry t n tot 

maLu tuye i\ l uar l i a ir t cou t t t\ d 01 n 

pe 1 \e 1*^! ^ c n po r i) t c bt \ de 0 "^irms 

I — I 4 1^! li 1 0 n 1 — £ 

MOBER’V 'WORIC 0 -^ YISUAL M A.GYITIJBES 

Tbi j| 5 3b I \ ic i 1 iv on \ nl 1 id ha been 
car itJo t il r id IP a lit H r\a d tion m be oatbern 
hem diLFL nmt a o ideiilit mjuni ha bttn at corap isbtd 
It Pu d n I I t iJi r c an u ot \ ual r udes tor 

tilt bn^h tr nr 1 It Rt 1 if Hir\ard PhotoraeLi^. iH 

ard bmih lol of Thi ca alo^:ut rortams the computed 
nitude ol g 10 ar ti mi ni u t 6^ id bi%h cr di tribmed 

o\er the \ holt k a farther tatalo ut ^Eir urd hinal col 
54) giccs tbe magm ude ol ^6 65 stars lamter than 6 5 The in 
rumei u td a Hire rd \c s the nitr ( an pho omt er designed 
b> the 1 e I rot ruke n Th p mcmie underlying he instru 
ment 1 the pre enn^y 1 uf t\co ars in the ht d ol \icvv he bo^ht 
from ore bting^ \aned b> a Ni ol prism until the two stars appear 

of equal bngh le s The ratio m which the incident li ht has 

been caned is read off from he in le through which the Nicol has 
been ro ated and the diiitrence 01 magnitudes of the two stars 
thus obtained The stars were all compared with a standard star 
which was the Pole star m the case of the brighter stars and 
I rsae Minoris for the lamter one 
The photometer {Ear md hinds \oIs 14 and 23) consists of 
two telescopes placed ide by side pointing due east the iio^ht 
from the tars on the meridian being reflected into them by two 
mirrors me lined at an n le of 4^ to this direction If there 
were a star exactl> at the Pole one 01 these mirrors would be 
absolutely fixed and would cons antl> reflect the light of this 
star down the ax s of its telescope m practice a slight motion 
can be gi\en to the mirror so as to keep m \iew the polar star 
selected as the standard of comparison The second mirror (which 
projects a little beyond the first so as to obtain an unobstructed 
view of the meridian) can be rotated round the axis of the tele 
scope by means of a toothed wheel geirmg and can thus be made 
to reflect an> st^x on the meridian down the second telescope it 
IS also provided with a small motion m the perpendicular direc 
lion so as to command a degree or two on each side of the me 
ridian Kcar tiie common eyepiece of the telescopes there is a 
double image prism which separates the li^’ht received from each 
mto two pencils the pencil of ordinary rays from one object glass 
IS made to coincide with that of extraordinary ra>s from the 
other and the two remammg pencils are excluded by a stop The 
two coincident pencils then pass through a Nicol prism to the eye 
of the observer who by rotating the prism round its axis can 
equalize them, at a definite reading depending on their relative 
intensities This reading gives in fact the difference of magmtude 
between the two stars selected for comparison It may be re 
marked that the position of the double image prism is important 
It should be just imthm not at the common focus this position 
prevents any noticeable colour m the images and gives the ordi 
nary and extraordinary pencils a sufiicient separation at the eye 
stop to permit the entire exclusion of one without the loss of any 
part of the other If the prism were exactly at the focus and any 
part of the superfluous images were admitted the resulting second 
ary images would coincide with the others and +hus lead to errors 
in observing As it is owing to the construction of the instrument 
if the secondary images appeared at ail they would do so only 
as additional stars near those under observation and too faint 
to produce any inconvemence 

Each observation consists of four comparisons after the first 
two the observer reverses the position of the star images m the 
field and also reverses the double image prism The former pre 
caution IS necessary to ehminate a curious error dependmg on 
the relative position of the images which may amount to several 
tenths of a mapitude Errors of this kmd affect all estimates of 
the relative brightness of two stars m the same fields as has been 
repeatedly shown a striking instance is given by A W Roberts 
of ILovetfekp South Afnca (Mm. Wai M AS 18$?) who found 


1 I hi tv c estimations ot the Dri htness of variable stars re 
qoi cd a cj re t on dependin on the position angle of the com 
\ I on St r and rangin®" over nearly two magnitudes In the 
H \ id V ori on the bn hter stars the ma^^mtude of the pole 

r V is provi lona i> as umed to be 2 o at the pole Each obser 
\a ion h d 0 be corrected or the effect of atmospheric absorp 
tion be coefficient for which was obtained from observations of 
circum pol rs at upper and lower culminations The provisional 
ra r tuJc thus ob amed were finally corrected by a constant 
chtj en 0 as to ra^ke the mean magmtude of the circum polars 
equal to the mean^ria mtude of the same stars as iven in the 
ED 

0 her tvpes of photometer are Zollner s (Pkotometnsche Un 
ttrsuchunx, n h hi) m which an artiticial star is taken as the 
^ ndird ot comparison and Pritchard s m which the images of 
stars are viewed throu h a wedge and the wedge reading at which 
the tar is extinguished noted 

The comparison of different catalogues of visual magnitudes 
reveals small s> tematic differences which arise out of the diffi 
cuities of es imatmg when two stars of different colour are equal 
m apparent intensity The observation is complicated by what 
IS known as the Purkmje phenomenon If a blue source 01 
light and a red source appear equally bright to the eye and if the 
intensity of each be diminished in the same ratio they will no 
longer seem equally bright the blue appearing the brighter From 
this cause magnitudes observed with meridian photometers of 
different aperture will differ slightly It becomes obvious that 
visual magnitudes ought to be referred to some standard instru 
ment and possibly to some standard observer and it is difficulties 
such as these which are at the present time leading to the replace 
ment ol visual magmtude by what are known as photo visual 
magmtudes 

PHOTOGRAPHIC PHOTOMETRY 

Here we are deahng with a problem which differs considerably 
in detail from the visual procedure We can no longer vary the 
hght of a star by some device such as a Nicol prism until it is 
equal in brightness to a standard But on a plate which has been 
exposed to a field of stars we can at any rate arrange the stars 
m order of brightness by measuring the diameters of the images 
or by estimating their degrees of blackness and we are then faced 
with the task of finding a means of relating our measuies of 
blackness or of diameter to the true photometric scale defined as 
above 

Two principal methods have been employed the m focus method 
and the out of focus method In the in focus method a field of 
stars IS photographed twice on the same plate the intensity of 
the light being reduced in some known ratio for the second expo 
sure This can be effected by stopping down the aperture of the 
telescope by a given amount The plate is placed in the usual 
position that is in the focal plane of the object glass or mirror 
For each star we then have two images on the plate whose dif 
ference m magmtude is known Now suppose we measure the 
photographic effect of each image in some way and denote the 
measure by D A simple measure of photographic effect is the 
diameter of the image in which case D is the measured diameter 
Suppose Di and Da be the measures on the two ima<^es of the 
same star The difference of magmtude between these two images 
depends only on the ratio in which the aperture has been stopped 
down and is consequently known We thus get the magmtude 
difference corresponding to the difference of the measures Di and 
Da In other words we are relating the scale of our measures of 
photographic effect to the magmtude scale and we thus have a 
means of converting the measures into magmtudes and of ob 
taming the relative magnitudes of all the stars on the plate 

The principle of the method is as follows Select a sequence 
of stars on the plate such that the diameter (or any other measure 
of photographic effect that may be adopted) of the fainter im^ge 
of any member of the sequence is equal to the diameter of the 
bnghter image of the next succeeding member We then ha'Ve 
a sequence of stars each member of which differs m magnitude 
from the following member by a known amount In other wofds, 
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Chi p u tt \ith ht r \itiii! ^11 1 ud or t!it ilan u 
talt III e d ot ti ms? stop to rt.da t the light m a ^imh r 10 
for tioid txix^surt 1 1 prtfera^dt ^0 u t a coarse i^irc di 
iiic on gn phted o\er he apcr art ol he itVstone T itn 
imige 1 hen iiank d b> fairtcr h tral imige difttnn" m r^igu 
1 um the m in imige b\ a inoun amount depei ding on ht 
hi Lilt s and la mg of the uires The sub tquen procedure is 
unchlng^d but fjniv out txpo ure is nece sar> In order to gi\t. 
stmt idta ot he apiieannct of such "ratings 1 ir ay be mtnlionta 
hit one ot the gratings a td at Gretnvvich in tonjanrtiun 
the ' 1 di rclnt or con 1 ted ot i^ire 0C9 mm m diameter 
md paitd it m er\al of 5 mm (Jilantkh \otias k 4 S 
19 J 

\t Har\ard the out ot focus me hod has been used In this 
case i sent of i\po ures arc made ind tor each exposure the 
pia e I placid a a ctr am distance from the lotus Each sta 
IS now rtpre cn^ed b\ a bliiLintd patch on the pi ite m lead of 
b\ the usual image md the dtnsiG of the siKer deposited m 
each patch is mti ured be comparison -with a graduated wedge 
In the ca e of the dirercnt expo ures to»tht same star at ditterent 
difctancts from Iht focus the niame qumtities of light falling 
upon unit area of the plate are determined from straightforward 
giorai tr\ and the rtia 1011 between the mea ured densitie and 
the magnitude cale thus dcterirmcd (Hartard Annals aol ^g) 
It mi> be remarked that the out ot tocus method lends itself 
rtadil> to the determination of the magnitudes of planets For 
the purpose of determining the magnitudes of the sun and moon 
a pm hole camera was used by the Harvard observers and they 
obtained —2583 m for the photographic magnitude 01 the sun 
and —II 0 m for that of the full moon (Harvard Annals \ol 
59 ) 

In recent years a great deal of care has been lafished upon the 
determination of the magnitudes of a sequence of stars extending 
down to the aoth magnitude and situated at the North Pole of 
the sky This having been done the magnitudes of stars m any 
other part of the northern sky can be obtained by photographing 
the field and the pole on the same plate and with the same ex 
posure In order to eliminate atmospheric absorption the exposures 
should be made at the same altitude Measures (say of diameter) 
can then be made of all the stars in each field and the measures 
cahbrated from the determined magnitudes of the Polar sequence 
Several secondary sequences have been determined in this way 
m various parts of the sky and the work is being ixished into 
the southern hemisphere 

Coiotif indices and Standardwation — ^The visual and 
photc^raphic magnitudes are not necessarily the same A red 
star for example may aiect the eye strongly but its elect on an 
ordinary photographic plate which is chiefly sensitive to blue 
light may be small The difierence between the photographic 
visual magnitudes of a siw (which m extreme ca«s may 
amount to li magnitude) reckoned in the sense photogmptoc 
mmus visual is called ifs colour index. However a Mtie cm 
adoration will show that lAotc^aphic mafmtiite deteamm^ 
with diipent instruments (or different ^ diffw from 


Prill b compar oa a th iOi« ur i di t bit i«> hiVing 
* tn diiiL he me lijd hi the im mt i e o dett miam" the 
coloir direc h m tad of S\ dm ercing tuo tpin t n igm udt 
d term n t on \ turthtr dirt mtasart of c clour 3 provided dc 
he ciitcti e oho o^nph \a\e length ot i s ir This n a bt 
d mtd as the a an leng h 01 he ugh from the stir which pro 
Gael the m«.ximum cnect on a piio ograpk th t It is griatcr 
fbr the red tiri? th r tor thi and be de ermmtd b> 
hung a tear e diiir ( nn grating o\cr the aptrtur and then 
lie bunng the d slmct on the phtc betwun the central itnagi of 
a ir md the mo int n e put uf the lateral image produced 
b> diffraction (Ifanudv Xitici^ R 4 S b 19 i ) Effeiti\e 
va\c lengths ha\mg )een de ermmtd tbi\ tin lie calibrated by 
comparison vith cotour mditea 

PbotoTisual Magnitudes — ^Just as dii 1 rent pho ographic 
determinations ditier 0 v ill \ isual obstre ers using difterent mstru 
piento obtain dmerent rtsuh There 1 al 0 the complication 
irising from the PurLinje etec* lor this ri ison attempt ha\e 
been made of reet it vear to repla e \ i ual determina ions by 
photographic ones made on colour ensi ne pates through \elIow 
screens The resulting ma mtudes ire called pholoeisual magni 
tudes Ihe} are roughh the same as the \isui! ones at an\ rite 
for the brighter star and lend themselvis readily to stand irdwa 
tion Photos 1 uai ma n udes hate been determined al Mt "Wil 
son for the stars ot the polar sequence When compired 'Aith the 
Harvard \isuii results thev show differences depending on colour 
which become more pronounced for the fainter stars and mav 
amount to as much as three tenths of a magnitude for red stars 
of the I th migxiitudt 

Speetro photometry — It has betn long recognized that the 
colour index of a star bears a relation to its urface temperature — 
the bluest stirs being the hottest — and it is immediatelv suggested 
that the temperatures ot the stars might be caleui tied from colour 
index data This would be po sible if the visual and photographic 
magnitudes referred to delmite wave lengths instead as is aetudll> 
the case of being results integrated over a eerttin range of spec 
trum Consequently the satisiactory determination ol what are 
known as effective temperatures can oiil> be obtained by spreading 
out the light into spectra and confinmg the photometric measure 
ments to certain definite wave lengths 

The effective temperature ol a star may be defined for the 
present purpose as^he temperature of a full radiator ^ black 
body for which the distribution of the energy m the spectrum 
most closely fits the observed distribution in the stellar spectrum 
It IS assumed that if as is usual measurements are confined to 
those spectral regions which are free from absorption hues the 
stellar distmfoution of energy 1$ very nearly that ol a black bodv 
and this is probably the case Hae principle of the method may be 
staled thus If for two stars the ratio of the light reaching us 
be measured for two sepamte wave lengths and if the effective 
temperature of one of them which is thus regarded as a standard 
star be known then the elective temperature of the other can 
te calculated The problem 1$ liiis reduced to dcteimming tte 
ratio for two «parato wave lengths or which comes to Ihe same 
thmg the diffeittice of for tl^ two wave lengths m 
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via 01 ^cta l\ t no n t ar 0 at nt t tli ht k 
m itfLiict ht j t fff i €t h am r nee i i hit i rtoair u 
Tiie oiijiL 0 rti lo iho j at rit ii a urfmt i hi to ftttr 
pime wh it K 1 rei 1 \ a CO ( j ino x r^at m me \\ h rt pcct o 
two dci ni e \ a\e Itrc^ n u.\ in the blue i c! he rtd ill iir of 
the siiectram The ii the eiitttnc '^e'^'ptraturt cl re irdard 
tar he ki rwn Iht eiicc ne tenipe aiures oi in\ o htris car be 
hern t a Tk surdard sur need not bt ar actual r but in 
artifina! sourte of In; it ^hose effctii\e tenpera arc tan be de 
termired in the laboratory 

I IS on the e 1 nt that re eirch bis b en pursu d it Pols 
dim Edinburgh \ letona Gr enrich and at o her obsenitonts 
The ^ork is still in its infancy and it i mipos ibk to go into 
details here With the exception of Potsdam photographic 
methods are emploeed and ont method is to measure the den ities 
of the siHer deposited m the spectra with ome lorm of im ro 
photometer It then remains to rehte the measures of den it> 
to the db olute photometric stale jU t as m the c i e of ordmarv 
photometry \ graded series of images m light of the reqm iie 
wave lengths must be mipo ed on the plate and the measure of 
densit} thus calibrated In the case of the visual work earned out 
at Potsdati the spectra were compared at each wa\e len tb with 
a \icol prism photometei in t manner analoj^ous to the Hareard 
visual photometr> The results that have been so far obtained are 
not altogether accordant and are subject to revision The avm 
able observational data have been summarized b> A Brill {Astro 
nomtsche ^ acknehten ^ 539 19 S) who has given a table con 
necting spectral t>pes and elective temperatures According to 
this table the mean effective temperatures of stars of type Bo 
19 2ohoo Absolute For type Ao the elective temperature is 
I ^00 A and for t>pe Go (the solar type) it is 6 050 A for the 
giants and 6 240 A for the dwarfs For the very red stars 
of t>pe Mo Brill gives 3 00 A and 3 420 A for the giants and 
dwarfs respectively 

A very recent development is the determination bv photometric 
methods of the integrated intensities of absorption lines^ te the 
ratio of the total amount of light absorbed in a line to the amount 
of hght per umt of wave length in the neighftounng continuous 
spectrum Some very promising work on these lines has been 
carried out at Harvard and it is probable that it will be developed 
rapidly m the immediate future (W M H G ) 

PHOTON see Compton Effect 

PHOTOPERIODISMj the term employed to designate the 
response of organisms to length of day with special reference to 
plants Its possible application to animal life has not yet been 
adequately investigated though there is some evidence of its 
connection with bird migration So far as known at present sun 
light may affect plant growth m three ways m virtue of its com 
position including visible and invisible radiation in virtue of its 
intensity and its daily durations 

It has been found that for the sake of convenience plants may 
be considered to fall into three great groups depending upon the 
imtmtion of sexual reproductive expression and flowering m 
response to diierent day lengths In one group termed the short 
plants day lengths of 12 hours or less are most favourable to 
the nutmtion of mtnal rcproductum In a second group the 
long day plants lengths of day m excess of 12 hours amounting 
in some instances to contmuems iliuminatioa are most favourable 
for repit^uction and flowering A third group includes plants 
which attain seimal expression mdependentiy of any particular 
length of day Such plants have been called indeterminate types^ 
became they show no distinctive flowering r^pome to either tong 
Of fehoft days 

By the use of appropriate dark^ ventilated chambets, or houses 
m irtoch plants may be placed cutting off the early mmming 
inter afternoon light of the long days of suftini# it has b»n 
fiteld twtical to study the beMvrouf of pkats ts afectid by 
exfosmres much iiorter than I4ie innmsl l^naf ^ 
} itert ^ wmtoj irwakmses lutabJy h^ted Mf e 
I 1 ^ afforiM the ptets at imset to tect 

r I pAds lo the ttoited Ttte 

1 Of teipnive tm l4« lotetaw teWef thei ^ 
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cendmon iccord as they are normally long day short day 
or I ktenmna e tvp s of plants PoifisetUn is an example of a 
vpical lor div plan because the initiation of reproduction 
, does no lak nlace until the seasonal day length has fallen 
below I horns BacLvheat is an indeterminate type of plant 
and Obwego tea 0 bee balm (Monarda dtdyma) a garden orna 
I men 1 dem nds the long midsummer days for flowering 

The disc n tne response of the different species of plants ap 
pea to ha\e much to do with their normal ranges in many m 
stantts at least ^ is one of the factors m the environmental 
comokx vhich must also be considered in any study of natural 
distnbution Likewise the geographical hmits of some of our 
cultnab d crops probably depeno to a grea er or less extent upon 
this tactor Biloxi sov beans for instance a crop fruiting success 
ully m the Gulf States cannot be grown for seed m the Wash 
ingcon region (latitude 39 ) because they do not flower until the 
beptembtr length of da> is reached As a result unfavourable 
temperatures with frost ensue and kill the plants while the pods 
arc still immature 

As on maliy deflned photopenodism refers to the normal 24 
hour period of time a constant condition which holds everywhere 
on the earth except at the poles Breaking the normal daily 
duration of light dunng the long days of summer with a penod 
of darkness of one to several hours m the middle of the day does 
not appear to produce any fundamental effect upon the normal 
reproductive dm elopraent of typical long or short day plants 

In addition to its effects upon sexual reproduction day length is 
known to modify composition growth and d«svelopment of plants 
m varioub ways including tubenzation branching habit root and 
rhizome development stature dormancy leaf fall senescence re 
juvenescence and cleistogamy 

In any analysis of plant behaviour either in the field or m the 
laboratory the factor of photopenodism must be considered as 
operative in the environmental complex Just as plants ate known 
to have their specific requirements with respect to temperature* 
moisture light intensity etc it is known that they have definite 
length of day requirement for promoting the different phases of 
vegetative expression of flowering and fruiting The character 
and extent of these expressions the seasonal behaviour stature 
longevity etc may be more a matter of response to length of day 
than anything else This principle has probably been uncon 
sciously applied in the agricultural operations of man with his 
various economic and ornamental plants just as the requirements 
of temperature light intensity soil* moisture etc have been met 
Definite recogmtion of the principle will unquestionably aid 
greatly m a more intelligent interpretation of plant behaviour and 
prove a factor of no small importance m the successful intro 
duction of plants from one region into another The phenomena 
of photopenodism were brought to the attention of the scientific 
world in 1920 by workers in the V S Department of Agncul 
ture 

See K F Eellerman Quarterly Review of Biology (1926) 

(W W G H A A) 

PHOTOSPHERE of the sun the layer from which most of 
the sun s hght is emitted which reaches us directly i e without 
absorption and re amission The sun is a globe of gas with no 
sharply defined surface and we look down into it through absorb 
mg layers of vary low density the photosphere may be regarded 
as the layer which is the limit to wMch we can see into the 
interior 

PHRAATES (p hrah ah tas) (PiiRAHAtfes) the flame of fite 
Parthian kings 

t PKMATEal son of Ptlapatius reigned c fie 

subdued the Mardi 4 mountainous tribe in the Elbum (Justin 
A s Isid Char&c y) He died young and appointed is his 
successor not one of Ms lofis but his broth^f MrfhtadittS I 
(Justin xh s) 

i II* son d MIIMadates I* Ute conquetor if 

m was allacked m Bf m 
tfiiclug VH Sliteei %hb* however U was^ ^«ted 

toiw ia i gm biwfl a itiiicn md«j th© m 

«a«4 of tto BilfteitWM ^ to 



illKWllX- 


kif % f/ H If " 'v 1 1 (I *) I 4 
I ^ I I nr r 1 4 ^ 

t L. i ^ ± t I h n i ] > i 

i i ili 1 ( it ^1 1 

rtf r I i i fi II ^ ^ V 

1 r ^ i I 4 1 ?r I 
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t f \ I H I ir t ^ hi rn 1 n 1 u li t It, u 

mh h rtf 111 ^ ^ his i Iht. im n i tii \n i 

p 1 iiii It \ir iu i|)i> \bo u.iii ort I M po airi r 
h I ir h 4 m iDo I ss x\xm si A|p n nr 4 li 
I i t i I P lo i|ic\ oin oMrroIe tht tr ^ h n i ^-sl 
cdud iht t r Ti rint noL 01 sm p jntr icrntd tre 
\i il ic I )rd't rt d id 0 rot It lur h Rriiim and dtiud 

tk 131 t 01 € ii^ 01 king 'vthiih 1 nr 1 hiu ailupiid u n 

to Ibt I n iwi^ U lut Fom^ ^ “s Dio Ca xvcvi ^ 

; \ iiu Iliri t \\2 piuidirtd L'v h t%o om O ode 

I nd Alithrad 1 1 s III 

4 Iim\x i. I\ tiioiOrodc I b> 'mhom he •%\‘3s ippo med 

ytit^ or m nc ai tr e aca h of Pacoms Be soon murdered 
hi I Ther 1 d il h thir \ brotk r CJu tin xhi iiut (' rz 4* 

Dio Cl s xlix j PI % I atnciwodm (jhy \ntomm OI rk ' 

\mon\ ■ttho lurtht 1 ihrou^sli \niitnu mlo Mul \ Vtropattne 1 
ind % dt it I to a id lo£t the gre itir part ot hi v.rm\ Bel t\ mg 
himsc It betrayed \rli\a5dcs king 01 \rmema heimidcdhis 
kingdom m s-t him pn^^oner aij^I ccntluded a treaU \^ith 
inotkr Art i\ i dts lirg of Uropateie Bui ’^hen the ^^s^r ^ith 
Octa'^iiiius \ugustus broke out b tould not maintain bi^ con 
quest I hr ales recovered Atropatene and drove Artaxes the 
on ot Artava dc back into Armma (Dio Cass \h\ 4 

j 9 Hi/ 14 h 16 Plut in onms siq ) But bv hi min> 
cruelties JPhraates hid roused the maignation ot hi subjects '^ho ^ 
riised Tinchtes II to the throne in ^ Phraitcs ’was restored by 
the Si>thians ind Tiridates lied into %na 
The Romans hoped that Augu tus veouM avenge the defeat of 
Crassus on the Farthiins but he contented himself with a treaty 
b> which Ihnates gave back the pusoners and the conquered 
eagles ( o bc Mm 4nc 5 40 5 ^ xlii 5) the king 

dom of Armenia also was reeogmzed as a Roman dependency 
Soon afterwards Phraatts whose greatest enemies were his own ^ 
fami!} sent five of his sons as hostages to Augustus^ thus acknowl 
edging hiS dependence on Rome This plan he adopted on the 
advice of an Italian concubine whom he made his legitimate wife 
under the name of the goddess Musa her son Phraates com 
monly called Fhraataces (a diminutive form) he appointed sue 
ccssor About 4 b c he was murdered by MiJSa and her sou : 
(Joseph xviii e 4) 

5 Phraates V or Phraataces the younger son of Phraates 

IV and the goddess Musa with whom he ts associated on his 
coins Under him a war threatened to break out with Rome about 
the supremacy m Armenia and Media But when Augustus sent 
Ms adopted son Gams Caesar into the east in order to invade 
Parthta the Parthians preferred to conclude a treaty (ad i) by 
which once again Armenia was recognized ts in the Roman sphere 
(Bio Cass Iv 10 Velleius 11 loi) Soon after Phraataces and Ms 
mother were slam by the Parthians about A,n 5 (Joseph Af^ 
;rvlil 2 4) (iB M) 

PHRAMT 2 A, GEOR 0 E rGEomoios PhramtzesJ (1401-1: 
14^7) the last Byx^ntme M^ormn was born m Constantinople 
At an early age he became secretary to Manud II Palaeolc^ 
and rose to the position of great logotbete (^iancellor) At tim 
capture of Constantmople by tho Turks (1453) 
hands but managed to escape to Peioponnestis Affat the imm 
fal of the Peloptopneslan priac» (^ 446 ) Phrantza retered to 
monAslery of Tarchaniotes in C^rfu Sere he wrote his Clwjwfete, 
with m account of the howe of the Palieolog from 125IS-J476' 
Rditi<w^ by I l#k«!r (iM) te te Cmpmi 
tnil la J P ll%aii dW 1 ^ M40 C 
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PHRENOLOGY, the nimt gnen to he empmcil v fem of 
ft c olog\ 1 jr ml td m r T i ili about the ve r iS.,/o nd 
dtvtiopfd bv hi ^ohower tsptciill b J R iir/htini iiid 
G tomb Thi inrciik upon which it 1% based are ti e fci 
he hr n 1 the or§,an the mind ( ) tne nenti! powers of m in 
m be mah ed n 0 ^ dt ini e number of indcpeiiderit taiuiiies 
(^f these facdllits re innaii nd each ha it seat in a definite 
region of the urmte of the brain (41 the size of etch uch 
region is the me 1*^1210 of the degne to which the ftcul y seated 
in it forms a conbtituent ekment in the chancier of thf* mdi 
vidual ( ) the corre pondence between the outer surface of the 
skull and the contour of the brum surf ice btfiea h is sulleienti} 
close to enable the observer to rcrognize the relative sizls ot thtst 
several organs bv the examination of the outer surtice ot the head 
It professes piimanly to be a >stem of psychology but its sec 
ond and more popuhr claim is ihit it anords a method whereby 
the disposition md cbiricter of the subject ma} be ascertained 
The Faettlties and Their Localities — -The svstem of Gall 
was eonstructed by a method of pure empinci m and his so called 
organs were for the most part identified on sender grounds 
Having selected the place ot a faculty he examined the heads of 
his friends and casts of persons with that peeulianty in common 
and in them he sought for the distinctive feature of their char 
actenstic trait Some of his eaihcr studies were made among 
low associates m gaols and m lunatic a vluns and some of the 
qualities located b> him were such as tend to become perverted 
to crime These he named after their exctssive manifestations 
mapping out organs of murder theft etc but as this cast some 
discredit on the system the names were changed by Spurzheun 
who claimed as his the moral and religious considerations ssso 
elated with it Gail marked out on his model of the bead the 
places of twenl> six organs as round enclosures with vacant inter 
spaces Spurzheim and Combe divided the whole scalp into obloof 
and conterminous patches (see the accompanying figures) and 
separated the component faculties of the human mmd into two 
great groups subdivided as follows - 41 

I Feelmgs divided Into-- 

I Rropeimties mternal niipii|g« mvituig only to certan 
actions 

3s Swtiwaits nmpulsw wMch prompt to onotion m well m 
to actioii 

A Lowti-- 4 b«i» t# iwin i»| Ipmt wlart 

B Bifhier-wthfwc propr to mwi* 

H Intellectual 

r Ffi«;»ptive imwkm 
t Eetediwe faculm 

In the foiowing iM tl« loc^itw are lie 

whicit are el GallV are 

procas mmm are ^piM 
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ncui bilo’R lie imon 

Fliprpru cn \ ne ^ (iff a if d h pwgif i ur ) meJi n on 
ht bru n a Oit ti 

Cor e a i\ It Mo'W/ obtlo^ rd o e h 

4 \dlit t t (i } £ ) o\€r tbe hte i rea o the iamb 
i ou a! t rc 

To 1^5,11 ert s (Ins met d I d f ?s ) ^bo e be asttnon 
6 Di b III 1 1 1 i If i f € can ? £ M bo\ t ^ e ear me ^us 
6( \ln LE vert over be tenpo ^ irii tie ard above the 
e-r 



7 Secretiveness (Ruse Finesse) the posterior part of the 
squamous suture 

8 Acquisitiveness (Sentiment de la propnete) on the upper 
edge of the front half of the squamous suture 

9 Constructiveness (Sens de mMamgue) on the stephamon 
The organ of Vitativeness or love of hfe is supposed by Combe 

to be seated at the base of the skull 
I^owet Sentinaents* — lo Self esteem (Orguetl fierie) at and 
immediately over the obehon 

11 Love of Approbation (Vamte) outside the obehon 

12 Cautiousness (Circompection) on th^ parietal emmence 

Stiperior Seatimeiats~i3 Benevolence on the mid 

die of the frontal bone in front of the coronal suture 

14 Veneration (Senhment rikgtem) median at the bregma 
Consaeniiousness Behevmgness (Forster) unknown to 
Gall recognized by Spurzheim usually from its deficiency and 
placed between the last and the parietal emmence 

16 Firmness (Fermeti) meian on the sagittal suture from 
nehmd the bregma to the front of the obehon 

17 Hope not regarded as primary by GaH who believed hope 
to be akin to desire and a function of every faculty which desires 
and left thi$ tamtory unallocated 

^ 18 Wonder said to be large m vision seers and many psychic 
tefearchers A second sunilar organ placed between this and the 
fe called Mysterimmess by Forster and is Said to be the 


€ t 0^ bchet m "hosts and m the supernatural 

u Ideah 5 ( Pocsic') noted by Gall from rts proiiunence in the 
bus of poets s id to be the part touched by the hand when 
compo ng poe ry 

0 \\ \ Esprit caui.Uque) the frontal eminence 

1 In itation (Paculte d imiter) disposition to mimicry placed 

between Bereiolence and Vvonder 

Perceptive Faculties — 2 Individuality over the frontal 

inu m ^he middle line 

Form t oire des personnes) capacity of recognizing 
laccs gives a wide interval between the eyes 

I ^ize over the trochlea at the orbital edge 

5 Weight out ide the last on the orbital edge and like it 
over the frontal sinus 

6 Colour also on the orbital edge external to the last 

; Locality (Sens de localite) placed above Individuality on 
each ide and corresponding to the upper part of the frontal sinus 
and to the region immediately above it 

S Number on the external angular process of the frontal 
bone 

29 Order internal to the last 

Eventuality (Memoir e des ckoses) the median projection 
above the glabella 

31 Tune below the frontal emmence and a little m front of 
the temporal crest 

3 Ture (Sens des rapports des tons) on the foremost part of 
the temporal muscle 

33 L'lngmge (ScM des mots) behind the eye 

Reflective Faculties — ^4 Comparison (Sagaette compara 
fize) median at the top cf the bare region of the forehead 

3^ Causahty (Espnt metaphysique) the emmence on each side 
of Comparison 

Anatomical and Physiological Considerations — ^The 
teaching of anatomy with regard to phrenology may be summar 
ized thus (i) the rate of growth of brain is concurrent with the 
rate of development of mental faculty (2) there is some degree 
of structural differentiation as there are varying rates of develop 
ment of different parts of the cerebral surface (3) there is no 
accordance between the regions of Gall and Spurzheim and defi 
mte areas of cerebral surface 

That the brain is the organ of the mind is now universally 
received While it is probable that certam molecular changes in 
the grey matter are antecedents or concomitants of mental phe 
nomena the precise nature of these processes to what extent they 
take place or how they vary among themselves have not as yet 
been determined experimentally the occurrence of the change 
can only be demonstrated by some such coarse method as the 
altered pulsation of the carotid arteries the increase of the tern 
peratureof the&ead the abstraction during brain action of blood 
from other organs as shown by the plethysmograph or the forma 
tion of lecithm and other products of metabolism in brain sub 
stance 

Psychological Aspect — There is a large weight of evidence in 
favour of the existence of some form of locahzation of function 
So httle IS known of the physical changes which underlie psychi 
cai phenomena or indeed of the succession of the psychical proc 
esses themselves that we cannot as yet judge as to the nature 
of the mechanism of these centres So much of the psychic work 
of the individual life consists in the mterpretation of sensations 
and the translation of these into motions that there are strong 
a prion grounds for expecting to find that much of the material 
of the nerve centres is occupied with this kind of work but m 
the present conflict of experimental evidence it is safer to suspend 
judgment That these local areas are not centres m the sense of 
bemg indispensable parts of their respective motor apparatus is 
clear as the function abolished by ablation of a part returns 
though tardily so that whatever supenntendence the removed 
region exercised apparently becomes assumed by auotbci^ of 
the brain E:^erimental physiology and pathology by suggesting 
other functions for parts of the brain surface are thus subversiv^o 
of many details of the pbtenology of Gall and Spurzheim 

The fundamental hVDOtheSl which 1 a<s mh rtrtlArt/ a 
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I / sum i t in I \ 11 t Th f on J.i sin s tlia oppr brmm 
phr iw tun \ ru \ not unirtqutn H ot 1 r^e size and 
n i\ \\hyl \ u u \ th rt ion of fi\c ontinb Iho un res of 

0 ion of the trent I id parittil bones the mu tuiir ere t 

01 the t nd it nt oeiipjtal tone ilso oil tr m their prommerce 
in iTtrtn^ kud Ir 1 i urt seno to ts oi sutures irouM the 
brim without dome, much 1 nur'v to its pirt In uch eases here 
ire con pt 1 iior\ df i ition in other direetions modit>insf some 
limes ti n extreme dej^ree ♦he rtl ition of bram sun ace to skull 
urlatc The t nier has found such pheemen s m extremely 
eipho tphihe kulls the s ne is true of accidental dtiorma 10ns 

due to pres ure on tne inmptik skull hi^ore it consolidate 

•kli these Jiid o her iO|:,£nt reason of a like kmd whose force 
cm be es ir itcd h\ those iccustomed to deal with the compo 
nent soft parts of the htad hould lead phrenologists to be care 
ful in prcdiei rciatiee brain deielopment from skull shape 
Ps\rhoiog\ ph>siolog} and experience alike contribute to dis 
credit the prae ici! working of the sxsiem and to show how 
worihltbs the so called diagnose of character reall> are Its appli 
c ition by those who ire its lotanes is seldom worse than imusmg 
but it IS capable of doing posim e social harm as in its proposed 
application to the discnminition or selection of sere ants and other 
subordinate o&ci ih 

Bibuogkafhx — P roeha ka FuncUom of the \ervous System (tr 
hy Lai cock in Sidtnham bociet> senes 1851) Gal! Reckerches 
suf k systhne fifraewi etc (Pans 1809) Amiomie et physwiogte du 
sysieme ner tux etc (Ian 1810-19) Tmtie de dispositions tnnSts 
de lame ft de iespnt (Pans 1811} and Snr les fonctmns du ciroeau 
(18 s) Spurzheim 7 he Fkyuognamtcal System of Call and Spur hetm 
{London 1815) Phrenology or the Docinne of the ^md {iZts) and 
The imiomy of the Human Brmn (18 6) Gordon Observations on 
ike Sirueiure of the Bram compnstng an eHtmate of the Claims of 
CaM and Spur hetm etc (181 ) Manano Cubi y Solar Lemons de 
pkrinohgte (Fans 185 ) Morgan Phrenology Dono\an Phrenol- 
ogy Struve and Hirsclifeld Zeikchnfi fur Pkrenologte (Heidelberg 
1843-45) Phrenological Journal (20 voh 1823-47) Lelut 
Quest ce que la phimlogte? (1836) and Re^et de lorgamlogte 
phrenologiqm (1843) Scheve Katechtsmus der Phrenologte (Leipzig 
1S96) Topper Enquiry into Dr Gall s System (1819) Wayte Antt 
phrenology (iS 9) Stone Observatwns on the Pkrenologte d Develop 
ment of Murderers (Edinburgh 1829) Epps Horae Phrenologicm 
(1829) Crock Compendium of Phrenology (1S78) Aken Pkrem 
logical Bipu (iSi9) Hall Pkrem Magnet (1843) Hollander The 
Mental FunrUom of the Brmn (1901) $c enttfic Phrenology C1902) 
C H Olm Phrenology (Philadelphia 1910) H H Balkm The New 
Seteme of Analysing Character ('koch^tev NY 1919) J C Warren 
The Collection of the Boston Phrenological Society A Retrwpect 
Am of Med Hut vol ai pp i-ii (1921) J T Miller Appked 
Character Amlym m Human Cmservahan (Boston 1933) G E 
Smith The OM and the New Phrenology (Edinburgh 1924) 

(A Mac X) 

PBDEIYOIA^ the nnme of a. large distnct of Asia Minor m 
ancient times deriwd from a people whom the Greeks caHed 
ts freemen Taken at its wid«t extent^ Hjiygia 
tompnsed the whole north west and centre of Asia Minor as far 
as the iiwer HaJigb and the Anlhcm motinlata^'Odp of the penin 
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The urn ip 1 bit of co’^ muii cations ac o s Phrema was a 
ri u f whi b ro e et| 1 \ om 01 he Htrnus \aiie> and tra\e td 
the entire icn th of he ^iPtau m 1 omewha irregular line 
p ocitulic t tir t 111 a nor h ei erh dirtclKiii to Dorxheuri 
thence eas ward pa f on um and Anc la to he old Hiltite 
capPal at Boehi/kcu This roid €\en u Ih termed part of 
thi R \ d roi j b wh ch the \chacmtnid Kings 0^ Ptrsu con 
nfcted Mrdes arc! the Atetm t aboard with their ciph il at busa 
I appe rs at ill tine Uj ha\e tr\cd a n ilitare ind admmis 
train e rather thm a commercial purpose The emthem edge of 
Phrvgia was ero ed h\ another trunk road whdi ascended the 
vallex of the L\eu (a tributire of the Afjeanderi to Apameia 
( elaenae and thence led to Iconmm and aero s Mt Taurus mio 
Sxria This route was much used b> the Seleund Icings of 
S\na and be the Romans and was probably at e\er> period the 
ehitf line for commerrial traffic to the Aegean ea The scenery 
of Ihrygu is generalh mono onous Eicn the mountainous dis 
tncts mrel} show striking features or boldness of character 

The Phrygian Immigration — It ma\ be taken for granted 
that the population of Phrygia always contained a large element 
of that indigenous Asiamc stock whose surviyal to the present 
day has been noted by modern triyelitrs The persi tence of 
this element m ancient times is indicated by the contmued prev 
alence of natne Asiame cults m Phryo'ia (Ste p 853 ) But 
the Phrygians properly so called were an immigrant folk Ac 
cording to Greek tradition the\ entered Asia Minor from Thrice 
or Macedonia and this tradition is confirmed by the lact that 
their language was certamly Indo Furopean 

For the date of the Phrygian immigration the best evidence is 
found m Homer who represents the Phrygians as rendering aid to 
King Priam at the siege of Troy in return for assistance which 
he had gi%en to them m their wars against the Amazons (—the 
Hittites-*) on the banks of the ^anganus This story indicates that 
the Phrygians had entered Asia Afmor some time before 1200 
B c A date not later than 1500 b c has been inferred from the 
furniture of certain buna! mounds in north western Asia Minor 
which resemble the contents of Macedonian tumuli of the early 
second or late third millenmum 

It would appear from Homer that the incoming Phrygians 
made their prmcipll settlement in the Sanganus valMy Their 
chief surviving monuments are also found in this valley (at 
Gordium) and on the adjacent plateau to the south west of the 
Sangarms But it is probable that about icw b c all the northern 
and central parts of Asia Minor had come under Phrygian occu 
pation The extension of Phrygian power to the western seaboard 
of Asia Minor may be inferr^ from a somewhat enigmatic Greek 
tradition that in the 9th century ic they cxeras^ a thalas 
socracy * or lordship of the seas in Aegean waters and from 
the abundance of Phrygian r«mim on Mt Sipylus in the lower 
Harmiis valley The description of Smope as a Phrygian^ town 
mitmiM a Phrygian settlement aloi:^ the Black «a Another 
Greek Iraditm that fe Armaomns were m offdboot of Hie 
PfarygiM stock, fa st^^rted by the resmbfance betwwn the 
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The relation bet\ een tbe Pbrvgiais ird the Hitntes who 'svtre 
the predominant people m \ la Minor c i oo hC is ro< %et 
quite ckar The e\isteBce of a ^roup oi rock cir\in s m Hit ite 
i\le extending irom \nc>ra to Sirdtb ii d Sm} ra su gcbts 
that Pbrxgia proper max at one time haM been under Hittite 
goxernmtnt but tbe chant tr oi Hittitc irfluence m nor h 
w€ tern Asia Afmor still remains uncertain On the other band 
there is little doubt that tbe dtclme of Hittite culture and the 
disappearance of Hitlitc power from Asia Minor after looo b c 
was in Itrge measure due to tbe expansion of the Phrygians oxer 
the peninsula 

Deciiiie of Phrygia — ^About xooo bc tbe Phrygians bao 
penetrated soutbi\ard m Asia Minoi is fai as the Hermus and 
tbe Mdeander and eastward to the PIal>s it not to the Euphrates 
But over the greater part of this ttrriior> they were unable to 
consolidate tbtir power or to extend their culture East of the 
Hal>s tbe> disappear from histor> about ^oo bc Then frontage 
on the Black sea was taken from them b the Bitbvnms who 
probabl} entered Asia Minor from Europe soon after looo bc 
T heir access to the Aegean was shut oif at some unknown date 
by tbe Greek colonists of tbe coa timd and by the Lydians of 
the Hermus valley After Soo b c the only districts which re 
mamed m Phrygian occupation were the tableland between the 
Sanganus and the Hermus and the borderland of the Dardanelles 
and the Sea of Marmora known later as Hcllespontine Phrygia 
In tbe Sth century bc Phrygia proper achieved a consider 
able measure of prosperity under a ime of kings who had their 
capital at Gordium and were called alternately Gordius and 
Midas The last and greatest of this dynasty was a king Midas 
who reigned according to Greek chronologers from 73 S to 695 
B c Ihis ruler cultivated close relations with the Greeks He was 
tbe first foreign ruler to dedicate oferings to Apollo at Delphi 
and he took to wife the daughter of Agamemnon king of the 
Aeolic Greek city 0! Cyme His name may still be read on has 
tomb m the Midas aty one of the most notable remains of 
Phrygian art 

Soon after 700 b c the reign of Midas was brought to a sudden 
end by the incursion of a Thracian people named the Cimmerians 
of wtach Greeks Lydians and Assyrians felt the force but the 
Phrygians took the fuE brunt By the second half of the 7th 
century the Cimmerians disappeared from Asia Minor without 
leaving a trace but Phrygm was now so far enfeebled that it fell 
under the dominion of the neighbourmg kingdom of Lydia 
FJatygia under Fomgn EtGe — ^Under the Lydian mh 
Phrygia seems to have recovered some of its former prosperity 
If the dafipts usually assigned to Phrygian monuments are correct 
Plnygian art reached its highest development about 6oq b c A 
resumption of commerce with the Gredks at this period is mdi 
cated by finds of Connthmn pottery at Gordium But after the 
conquest of Lydia by the Persians (546 b c ) Phrygia shared in 
the general declme which now befeE western Asia Minor, nothing 
t^pre heard of its trade with the Greeks except that it was a 
ffYopnte hunting ground for Greek slaves It formed one Jarge 
Pewm province but about 400 b c it was divided into two por 
f|OhSs ^ &eat Ihrygia^ and IfeEespontme Phrygia 
^fter two ctnturfe^ of uneventful history under I^ersiin rufe 
ps»d mto the hands of Alexander of M^edon who 
ftere mt the 

tip thp yoke to file 


hdt of in arcbaif farm wagon had been tied by Gordius the 
lou dtr ot the Phi>gian dyna^^ty and that whosoever might 
unra el it should become lord of Asia After Alexander s death 
Phiy^ia became a bittlc ground for the contending forces of his 
ormer m r lials At first it formed the nucleus of the territory 
oi \n I onus who set ud his capital at Celaenae but after the 
Gccibive action at the neighbourmg site of Ipsus (301 b c ) it was 
ransitired 0 *^eiciicus as an annex to the kingdom of Syria 

iDou BC 4!! the Phrv lan lands east of the Sanganus 
came m^o the po s ssion of a horde of Celtic invaders from the 
Danube lands and was renamed Galatia The western portion of 
Phrvgu at he same t me was taken from the kings of S>na by 
the iitwh founded monarchy of Pergamum Tor nearly a cen 
tuiv he Phrvgian terr tory remained a bone of contention be 
tweer the km s ot Pergamum and Syria and the Galatian Celts 
m tii m ib9 B c the Romans expelled the Syrian kings from Asia 
AFmor confined the Celts to Galatia and left the western half 
of the peninsula under the undisputed control of the Pergamene 
rulers After the annexation of the Per amene kingdom by Rome 
m I o B c Phrygia west of the Sanganus became part of the 
province of Asia and remained m this condition until u ab 300 
when the emperor Diocletian constituted it into two independent 
provinces Phrvgia Prima and Secunda Under the Byzantine 
empire the name Phrygia disappeared altogether 

ECOHOMIC LIFE AHD CULTURE 

Economic Coaditioas — Phrygia was at all times an agricul 
tural and still more a pastoral land The only industrial products 
of greater importance were the marble of Docimmm which was 
exported m large quantitief to Rome under the empire and the 
dark coloured woollens of Laodiceia and Colossae (in South 
Phrygia on the River Lycus) The southern border of Phrygia 
as we have seen was traversed by a trade route which m the 
days of Greek and Roman rule attained considerable importance 
On the other hand the Royal road which ran through the heart of 
Phrygia played no great part as a highway of commerce and 
there is no evidence of any notable quantity of traffic having 
been earned along the va ley of the Sanganus Phrygia s chief 
source of wealth lay in its grasslands which produced fine 
breeds of horses and of sheep The horses were exported as far 
as Rome for use in the circus The sheep provided a clip of 
wool which supplied the looms not only of Phrygia itself but 
also of Miletus Pergamum and other Greek centres of the textEe 
industry 

Under economic conditions such as these Phrygia was always 
a land of villages rather than of cities In the days of the native 
monarchy Gordium and the Midas city grew to be consider 
able towns and Celaenae (subsequently renamed Apameia) was 
probably at aE hmes a trading centre of some importance Under 
the rule of the Syrian and Pergamene dynasties a number of new 
cities with a predominantly Greek population were founded but 
most of these were little more than garrison towns or settlements 
of veterans the only places that require mention here are the 
industrial cities of Laodiceia and Colossae (noticed above) The 
viHages were usuaEy built on the slopes of the lower hiEs near 
tbe site of a temple or of a great landowner s manor house The 
sod for the most part belonged to the successive kings or over 
lords of the country to their principal vassals and to the priest 
hoods of the more important temples The actual cultivators 
kved mostly in a condition of serfdom 

Ctiltmxe — ^The history of Phrygian art is not easy to trace 
because the chronological order of the surviving momunents is 
not yet certain Its most typical products are rock cut tombs 
and houses and ornamented rock facades The entrances to tl^ 
tombs are often decorated With a gable like that of a Greek 
temple supported on pillars m a pnmitive Donan or Ionic style 
The subjects most commonly represented in the sculptured reliefs 
ere the native goddess Cybele and pans of rampant hoir?^ 
rakhcaliy opposed Another charactenstie ornament conasts 
a ma»der pattern served m fiat r 4 tef ^he native pottei^. m 
omaiMited With gedjmetoc pa^terps fn ipatt piliat ife 
oi I# otk^ people^ %4 mm a# 


1 





PHinNKIIl S 




1 } i 

1 t r 

\ 



^ ^ ^ i • 


h Hi 



i 

< ] 

\ 1 





1 

1 

1 


Jl ) 


i 

f 



1 


h 

1 ^ 



11 1 



1 

I 


rt i 


1 i ^ 

M 

1 


1 i i.i 

li t 

i 

t ll 

^ I 

I 

1 I 1 

w ki 

k i t 

1 

i 1 

i i 

t 1 i 

i l HI 

, 1 1 i G 

1 ^ 


i 

1 1 i 

^ j hi 

1 ^ ^ 

to i 

\ li 

i \ I 

M ^ 1 

ru M 

n ii i 1 if 

llrv 

] 

J 

UI i\ t > B 

i L !i 

M n 

1 ll 

ilUli 

1 ho 

in li r 1 1 

OU llf 

lit 1 

i f u i 

t 1 r 

ill 

uc lib 

fu i wi lib hi < ri k rt 


girtiL 1 3 hi |)roto \ ii o ht o^n « f ^ £i tht acubV i t 

%a 1 i i-m \ii m pr bi tcrt I rt < bl t in l^tnurt i » b 

Ti^ I hr 1 1 ir Mr lo i 

Tht irip i tin Phnguus bt r i l>t e 

r Mir t y nh i C r k ti i U i Mitnitun hu is o Kt 
rdatiun to tirhir o tht t hi ict \e d ta cTtrmintl It i 
onh r m i id b\ a 1 w t\t all tht later it trip luns iron 
art m 1 ritk or Latin ch r^cttr The Phnijiin tungut 
whim ni\ ks^ Lt tutitd in the tairl\ nutrtron tt\t tmos K 
epitapi ) 0^ tk i'ir\ tin unt ab ib akn to \rmtiinn k Iht 
I ri>ci oi 1 rtck ind km n rule it ga\t •¥vd> to Greek in the 

Hi%n but on tht ountr\ idt it rtmamid m use until the ‘Jth 

O ( ll aitur^ 4D f^S t \SI\\IL LA\Gt 4GFS ) 

Religion— 1 hi rikum oi Phrygu wib piimiy a compobite 
proauit Tht Ihr> iin inmigrmt c i oobc brought Vvith 
thtm L\iia! i^picil Indo European gods such is Papas tht 
tqui\ iknt ui tht Greek /c us and Mtn a male moon dut> Tnt 
god Sihi/iu i^ho 1 usually equated b> ancient ^nitvb iMth 
the Tbraiun Diony us ma> be rtitrred to the bame group But 
tht gods of the Pfartgwn imadtrs were ne\er able to displict 
th ongmd \ unit duties of ^hom the foremoht %txt Cybele 
the i re it Motk i ind Attis a youth ^ho died untimely but n 
death reiaimd his heautv of figure This couple which had si\ 
era! piralkl in the religions of the \ear East e\ident!> rtpre 
sented the generative force of nature and the vegetation thit 
’ftithtrs ani blooms with each new scison The worship of these 
deities was highly orgastic and their priests the so called galh 
camtd heir de otion to the point of self mutilation The prmei 
pai sancluir> of G>bik stood at Pessmus by kit Dmdymus m 
lentral I hiygia where a hierarchy of priests exercised theocratic 
rule over the inhabitants of the extensive temple estates kot 
only did the cult of Cyfode and Attis mamtam itself against the 
religion of the Phrygian newcomers but it partially absorbed 
them Is ay more it more than held its own against the religions 
of Greece and Rome and it competed against these on European 
soil The worship of Cybele spread to Greece m the ^yth century 
B c in 04 B c It was oilcially established at Rome m the days 
of the Roman empire it was carried on the tide of oriental immi 
gration into every part of Italy and penetrated the western 
provinces as far as the Rhineland and Britain Thus the rehpon 
of Phrygia was its most distinctive contribution to ancient Medi 
tenanean avihaation The mfiuence of the native Asiamc re 
hgioa may also be traced in the various heresies and especially 
the heresy of Montanos (himself a Phrygmnj that arose in 
Fhrygm after the spread of Chnstianity Nevertheless the con 
verwn of Phrygia to Christianity was remarkably early and 
complete Christiap inscriptions b^in there in the nd emtury 
and are abundant m the third In al probability the mass of the 
people had been converted by 300 and Eusebius is no doubt 
correct in »ymg that in one Phrygian city at that tone evwy 
soul was a Chriitian 
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h V tqm id ler \ sn u ol 1 1 r ne tftt work of luxitek 
pUfi t ixi i ten ik at Tht pi e h the side 01 i tatu ot 
Apt! Oiliti b> the simt ir 1st 

S( Athifiaeu pt 5S 5t j, % fO 531 Ulun I ar Bist 
}x Phn ^ U M \f> vv i\ i 

PHRYNICHUS I ^on of Iol>phmdmon and pupil oi 
The pis om of he tar it «t of the Creek tragedians Some of the 
ancient mdted regirred him as the real founder or trifecdv He 
gamed hi nr poetii i victory m 11 i t His most tamou«; 
pla> was the Capture of Mdetm Ihe audience was moved to 
tt rs the poet was timi tor reniiiidmg the Athennns of their 
misfortunes and il wds decreed that no pla> ms the subjtit 
hould be produced agun In 4 6 Phrvmihus was successful 
with the Fkoemssa ctkbritmg the vi tor> of Salamis am! 
e^pfciall> thfc deeds of Thtmi tocks who was choragus Phiv 
nichus lb said to have died m bitiiv He mlrodmed 1 separate 
let or as di timt trom the It idcr of tk thorus ind thus kid the 
f( undation of dulogm But m his pla>s a isi the early tragedies 
generally the dramatic element was subordinate to the chorus 
According to buidas Phrjmchub first iixtroduted ffmde chir 
alters on the stage (pla>ed by men m maskfa) and made bpeciai 
u e of the trochaic tetrameter 

Fragmentb m A "Nauck Tmgicomm graecomm fmgmenia C1SS7) 

2 A poet of the Old Attic comedy and a contemporary of 
Amtophaneb His fir t come dy was e'diibited in 4 9 b c He 
composed ten plays of which the Sohtary (Mppmpoi^m) was 
exhibited in 414 along with the Btrds of Anstophanes and gamed 
the third prize The Muses cirriad off the second pnm m 405 
Aristophanes being first wfih the Progs m which he accuses 
Fhrynichus of employing vulgar tricks lo raise s laugh of pkgiar 
ism and bad versification 

Fragments in T Rock Comteorum oUtcomm }r&gmeniu (iSSo) 

3 Fhkvmchids \BABitJS a gvmimnmn of Bithyma lived fa 
the 2nd century au According to Suidas he was the author of 
( I ) an Athmst m two books ( ) TSepLevmP <rm tiymyii a col 
lection of subject! for discussion (3) 2#icrnic4 

or Sophktica! Equipment TTie worik was learned but pmli* and 
gamilous A fragment ccwitained fa a Pans ms was published 
by B de Montfaueem and by I Bckker iit his Amcd&ia grmm 
(iSj 4) Another work of Phryniehus not mentioned by Fhotius 
but i^haps identical with the Aihdsi mentioned by Sindas the 
Seketmn ( 0/ Attk Words and Pkmes fe extant It is 
a cotleclion of cinront words tod fortto which deviated frotti the 
Old Attic sitnAid and is fetewstlng as Itotraisiif the chto^ 
titoough wWch the G»ek knf^ge Mi fia«l bctwe« fM 4lh 
cetieiity n o mi ifibe jfad ctolury am 
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PHTHi- Lie ACIDSj the n pie iiixer tj he irte i or^cnc 
U-^7 i ditarbu \ i a id CH fOH^ i ; ortho or phthalic 
i ) netd or i jph h in acid i para or ttreph halic acid 
Tht mo t irap^ r am i he tir as it lorns the tartmg materiii 
m ht DroJui ion ot mmy sjntht it d tb nd of he b^nthtuc 
r sm l\p i i\t r'vl pbthaia*e 
I iitnahc ac d w b obtained b\ Laurent m i ^^6 by ovidizmg 
iiiphth lent tetrachlonde and bthtving ii to be a mphthaicne 
d rnatne he namtd it naphthalemc acid Mangnac shovvtd Lau 
rent s suppo ition to be intorrett upon which Laurent ga\e it it 
present name It was formerly manuiactured b> oxidizing naph 
thaleiie tetrachloride (prepared from naphthalene potas mm 
chioratt and h^drothlont acid) with mtnc atid or by oxidizing 
the hydrocarbon with turning sulphuric acid usine, mercury or 
mercuric sulphate as a catalyst (German pat gi o ) These 
methods ha\e been superseded by a cataly ic process m which air 
and naphthalene \ pour are pas ed over heated \anadium pent 
oxide the yield is upwards of 8o% of phthalic anhydride which 
i readily separated by fractional sublimation from unchanged 
naphthalene Phthaiic acid forms white crystals melting at 213 
with decomposition into water and phthahe anhydride the latter 
forms Ion white needles mtllmg at i S and boihng at 284 I 
Phehaly I chloride CrH4(COCl) or QH4(CC1 KCOjO formed: 
by heating the anhydride with pho phorus pentachlonde is an oil 
solidifying at 0 and boilmg at / 5 In some reactions it behaves 
as haying the first formula m others as ha\mg the second 
Phthaiyi chloride with phosphorus pentachlonde gives two 
phthalyiene tetrachlorides one melting at 88 and the other at 
4/ They cannot be changed into one another and have been 
gixtn the formulae C6H4(CCl3j(COCi) and C6H4(CCi2)20 
I so phthahe acid is obtained by oxidizing meta xylene with 
chromic acid or by fusing potassium meta sulphobenzoate or 
meta bromobenzoate with potassium formate (terephthalic acid 
IS also termed m the last case) It melts above 300 and dis 
solves in / 800 parts ot cold water and m 460 of boiling 

lerephthalw acid formed by oxidizing para deny atives of 
benzene or best by oxidizing caraway oil a mixture of cymene 
and cummoi with chromic acid is almost insoluble in water 
alcohol and ether it sublimes without melting when heated 
PHTHISIS (ti SIS) a name formerly given (like Consump 
tion ) to the disease of the lung now known as Tuberculosis 
(q 0) from the wasting often observed This wasting depends 
mainly upon secondary infection of tuberculous areas by pyo 
genetic micrococci and is accompanied by much fever and pro 
fuse sweating hlodern tendency is to use the term phthisis 
only when implying the existence of this double mfection 
PHYFE, DUNCAN {c i768-"i8s4) American cabmet 
maker was born near Inverness Scotland in 1768 came to the 
United States about 1 783 and was apprenticed to a cabmet maker 
in Albany He moved to New York aty in 1790 where he opened 
a shop first in Broad Street later m what is now Fulton Street 
He made chairs tables settees sideboards and other furniture 
following^is own adaptations of Sheraton and Adam styles and 
usmg chiefly mahogany After 18 o he copied Empire styles His 
best period was that m which he was under the influence of Shera 
ton Most of the Phyfe furniture is characterized by excellent 
proportions graceful curves the use of reeding and brass orna 
mentation the best known motifs being the acanthus leaf the oak 
leaf and the lyre Duncan Phyfe died in New York 1854 
PHYLACTEEY, a term applied in Matt xxm 5 to the 
of the Jews on the assumption that these were amulets 
against physical evil TefiUm either from to 
attach or % whence prayer are certain Pentateuchal texts 
fAlcb in accordance with Exod xn and Dent vx 5-9 were to 
^0 worn as constant reminders of God during the avoca 
Bence they were not nsed on Sabbaths and fatoals u 


h^ day it til wis a reminder and the schools and markets were 
n ed The idt i 0 uch an outward sign is common The modern 
^aOi of y caring a ross on a watchchain may be compared Ro 
m ns had table lor memoranda hanging from the wrists Isaiah 
iix 16 evidently denotes this custom Possibly the origin is to 
bt nought m tat oomg Tehllm are yvorn on the hand and head 
the yer es being entlo ed m leather boxes fixed in position by 
leather thou s The hand ph} iacterv has one compartment in 
yhich the exts figure on one parchment the head phylactery 
haying tour such cr^npartments each with one text The extracts 
are Ex xiii i-io 11-16 Deut yi 4-9 xi 13-21 

Bibliogi yPHX — -For mithtr details illustrat ons and historical and 
critical y av s e / x sh Encyclopedia sv For the prayeis and 
meditatiors see S S n ers Authon ed Daily Prayer Book pp 19 sqq 
hor certain Jewi h objections see A \shers Collected Writings pp 
80-8^ (1916 privately printed) Linked with Tejilh'^ are the Me u ah 
(door text) and (Irmt^es) The former is a text containing 

Deut VI 4-9 rolled m a gla s or metal tube on the nght hand of each 
door so that even one who enter or leaves shall think of God (see 
Jex L c so Singer op cit p 292) The latter (see Jew Enc sv 
1 rm cb) IS based on Numbers xv 37-41 which ordams the knotted 
tassel as a mnemonic 

PHYLE, a mountain fortress on a pass leading from Athens 
into Boeotia on the south west end of Mt Parnes famous for 
Its occupation by Thrasybulus at the head of the Athenian exiles 
dunng the rule of the Thirty Tyrants m 404 bc Defending 
himself with the help of a snowstorm be succeeded by a ni<^ht 
march m seizing Munychia 

PHYLLITE, in petrology a group of rocks which are in prac 
tically all cases metamorphosed argillaceous ediments consisting 
essentially of quartz chlorite and muscovite and possessing a well 
marked parallel arrangement or schistosity so called from Gr 
(pvWop, a leaf probably because they yield leaf like plates owing 
to their fissiiity They form an intermediate term m the series 
of altered clays or shaly deposits between clay slates and mica 
! schists The clav slates have a very similar mineral constitution 
I to the phyihtes but are finer grained and are distinguished also by 
: a very much better cleavage in the phyihtes also white mica 
(muscovite or sencite) is more abundant as a rule than m slate 
and Its crystalline plates are larger the abundance of imea gives 
these rocks a glossy sheen on the smooth planes of fissility 

\ microscopical section of a typical phyihte shows green chlorite 
and colourless mica both in irregular plates disposed in parallel 
order with a greater or smaller amount of quartz which forms 
small lenticular grams elongated parallel to the fohation Grains 
or iron oxide (magnetite and haematite) and black graphitic dust 
are very commonly present Felspar is absent or scarce but some 
phyllites are characterized by the development of small rounded 
grams of albite often in considerable numbers The minute 
needles of rutile so often seen m clay slates are not often met 
With in phyllite^ but this mineral forms small prisms which may 
be mtergrown with black magnetite at other times it occurs as 
networks of sagemte Other phyihtes contain carbonates (usually 
calcite but sometimes dolomite) in flat or spindle shaped crystals 
which often give evidence of crushing Very tiny blue needles of 
tourmaline are by no means rare m phyihtes though readily over 
looked Garnet occurs sometimes a good example of the garnet 
iferous phyllite being furmshed by the whetstones of the Ardennes 
in which there are many small isotropic crystals of manganesian 
garnet Hornblende often m branching feathery crystals is a less 
frequent accessory In some phyihtes a mineral of the chloritoid 
group makes its appearance this may be ottrelite sismondme or 
other varieties of chloritoid and occurs m large sub hexagonal 
plates showing complex twinning and lymg across the fohation 
planes of the rock 

The structural variations presented are comparatively few The 
most finely crystalline specimens have generally the most perfect 
parallel arrangement of their constituents The foliation is gefi 
eraliy flat or hnear but m some rocks is undulose or crumpled 
From the imperfection of their cleavage phyllites are rarely 
suitable for roofing matenals their softness renders them value 
less as road stones but they are not uncommonly employed as 
mfenor buildmg matenals They are exceedingly common m aB 
parts of the world where metamotphic rocks o^cur ifi the 
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OF TPE PHYliOIFRA WITH ITS OMI tOF Ejr K IXli, pjrpO S 1 u 
PROBO CIS WSERTED iHTO TISSUE llJ t Kdthed Im ) t evtrv 

OF ROOT OF \thz gTuiiMiig coKH r\ in the 

\o kJ lit r c I mtc L rofein re ora n Ln iid n 
I f) oou dfl rmard it jdcntilied m Fran e x^her i 
npK V prtid trirou h tbt \ regards o that toutitrx i>> 8*^ 

I ha j tx tndid to mi st oihir Luroptan gniie producing coun 
trit and had na htd W ena \u trilia and the Cape It 
Wdiy hr dis Atnd^in Cillornii m i>&o but there is exidtnte 
bit 1 was |n tn in Ihit te from about i S bung mtro 

{^uitd lime wi*h \mtiiLm tires J^em cast of the Rockv 
■M ojntain It w s tht advent of the highly susi eptibie European 
grape that hd o he Ph\lIoxtra becoming a pest in the Cah 
form n inex trds The prt eni e of thi mseet is m imiested by 
the \mt king s unt d and b anng smaller and fewer leaves 
When the tli tasi i advanced the lej\es are discoloured and galls 
an prt en on thur under sunace These gills are wrinkled and 
bury and thur ca\it> conmumcates by mtiiis of an opening 
upon the upper & art u e of tht It if fi the root be exiramed 
ntmcious knottv wellings are iound upon 
the sroalier rootlet at tirst yellowish in 
cohur and fit hv they finally assume i 
brown or black colour and become rotten 
\t the amt time the gripes themseHcs are ' 
irrc ltd in their growth and their skins 
become wrmkk d The dam ige wrought bv 
I hi Phylloxera is orra lined bv the exirac 
tion of the sip by means of the piercing 
sue tonal mouth parts oi this insect and 
the subsequent deformation of the plant 
that IS brought about Milhous of acres of 
vineyards have been destroyed by this 
pest and when at its worst in France it 
IS stated to have ruined 500000 acres 
which represented an annua! loss m wme 
products of i:>o 000 000 
The complete life history of Phylloxera | 
is briefly as follows A single egg is kid by 
the fertilized female on the bark of the ’ 
vine where it passes the winter It hatches 
m spnng mto a wingless female or fundatnx h”* hVf"m^\e as of 
which creeping mto an opening bud of the th« t pt»riiox»f« ih! 
Vine forms a gall on the young leaf and 
lays therein a number of eggs The latter Jgg* oTtw'ItJnd" 

develop into further wingless forms or m«ie nd f»m«ie 
gaOtcohe ishKh multiply rapidly and produce new generations of 
gall formers on the leaves Among their progeny there appear 
later m the season wingless females of different bdhaviour the 
radtcolae (fig i) which pass to the roots The radteoke con 
tmue reproduemg generations of their own tod but amor® them 
winged migrants (fig a) erventwUy app»r These occur from 
July untd October and fly to other vines where they lay two tods 
of egg8Y«na!l male producing eggs and kr^ female prwiiicing 
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Fig 3 ' — MALE AMD FEMALE FROM EGGS LAID BY WINGED MICRAHT 

FEMALE 

^ f m le d fi y 3 a so wh h r t h i it th np a 

fml -rtkw fdt Thfompciw ©Ops f rr wh h r 
h tch d 0 l{ I S m© f th ma the b d whH the s d $ d 
j t th t do! 

I u ualiy il to itvelop m tht absenc? 01 ctr am \nencan vme 
1 ind the galhcokt gfnentions art coiistqmntK rare Rtprodot 
* tion ind pread m brought about bv the radicoki many of which 
hibernate and tonlmut muitiphmg m spring A^ccording to the 
German authont Boerner there is a race of Phvlloxera found in 
1 Lorraine which produces galls on European vmt but not on 
mo t \mtncan \anetie and be has givrn this Lorraine rate the 
di tmctive name of pir astainx 

Siheme of the complei kft cycle of Phylloxera 
\\ inter gg 

i ! 

, Fundatrix 9 


GalhcoUe 9 



Many control measures have been suggested against the 
Phylloxera but few have been generally adopted m practice The 
enforcement of quarantine rtguktions precluding the distribution 
of rooted vines from infested areas is important The utilization 
of vine stocks less susceptible to the root feeding form of the 
insect 13 generally recognized Vaneties of American grapes such 
as Fills npma V rnpestns F Periandmn and their hybrids are 
not senously injured by the radicolae and by growing there 
varieties or mmg them as stocks upon which the susceptible 
European varieties have bean grafted mjunes by the pest have 
been greatly reduced & certain cares the mjection of carkm 
bmilpMde mto the soil to lal the root form of the mrect has been 
pmlitable The loodmg of infeited vineyards has been a recog 

• 
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PHYSICAL CULTURE IS the drnGjpuH o th boc\ b 
e\eicise o promote and n imtam ood h alth or o eorre t ceieet 
or \^eaLiie sts o! hi bod\ Benifi to he bod\ is he mam ooiect 
ni reireation ck i\ed thirenom is incidental Ih>si a cul are 
mi simples forir i talm^^xerei e uch as eM i up exerci es 
or calisthenicb The u e ot equipment — dumb hell \andb or 

gh machine — though not netessar\ adds interes and \ariet> 

0 the exercises 

Beveiopmeiat — ^The \alue of exerci e to promote health and 
ph\ ical strep<^th has probabh a wa been reco«^mz:ed b> man 
kind In ancient and mediaev il times buddin up of the bod> 
prmupalh for purpose ot war or ^ m ancient Greece pre 
limmar> training for sports Sj tematic physical culture first 
appeared dunrg the last part of the iSih centur) in Gtrman> 
In I//4 Basedo% founded it De au a school ixi mhieh running 
i\re tlin ndin^j^ and minual labour i^ere prescribed as exercise 
for the student In Guts Muth started ^ sestem of gym 
nasties in a school near Gotha and m published i book 
r \mmstics for tht I oun^ \t about the same lime 'Nachtigali 
in Denmark and Lm in Si^veden were introducin«^ physical 
tiainm in tho e countries 

To Professor Ludwig Jahn of Germany should probably go the 
greatest credit for organizing ph-vsicai training on a broad scale 
for the benefit of all the people of the couiitr\ Lndcr the direc 
tion of Jahn boys youths and men of all classes of societ> took 
part in exercise for physical development throughout C erman> 
(about iSio) Even with Jahn the idea was physical culture 
wi h the ultimate object of physically stren thenint^ the man 
power of Germany for war Phv sical culture first appeared in the 
Gnited States and England about iSss and probably in other 
European countries at about the same time It developed slowly 
between i8 5 and 18 /5 Since 1875 <lue to the rapid growth of 
the machine mechanical tran portation and labour saving de 
vices the occupations of millions of adults have changed from 
manual labour to office work the play of children has been re 
stricted m large densely populated cities thus the necessity for 
and practice of physical culture has grown rapidly 
General Rtiles -—From 10 to is minutes daily is sufficient for 
physical culture exercises preferably m the middle of the morning 
or m the afternoon Exercise immediately before or after a meal 
should be avoided Children should be given exercises under the 
supervision of teachers or parents If the exercise must be taken 
before breakfast it should be immediately after rising and be 
followed by a warm bath and dressing leisurely if the daily bath 
is taken at night the exercises should precede the bath The air 
m the room should be fresh but not chillAgly cold Clothing 
ibould be hght and loose All parts of the body should be exercised 
diirn^ each period even when the object 1$ to strengthen a par 
tmlm part but no part should be given more than two exerases 
m succession Fat example take an arm exercise a trunk exercise 
a fag exercise etc foUowmg some system of rotation After an 
that causes muscular strain take one that loosens the 
pnsefes Take the breathing exercise at the middle and end of the 
pitod The exercises may be made harder by going to full 
potions teeaamg the cadence or number of repetitions and 
by the T» of ^qtnpment They may be made easier by gor^- to 
»d slowly For those who m old or 
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PH\SIC\L CULTURE 

t ng ht mu cles without exhaustion 

Attention the emrcises fiom the position of attention 
le htr nd on the same line toes turned out equally at 

)Oiit 4 T" ei h resting on the balls of the feet legs straight 
DU not in hips level stomach drawn in chest raised back 
s raign huulders back and slopin equally neck and head 
f vertica ihn r i ed bodv and mmd alert In movin°^ the shoul 
cer back k cp the tomach drawn in otherwise a swayed back 
po 1 ion viil re u% Standing with the back to a fiat wall and 
a np n 0 mabe the back touch it from head to heel will 
ndica e how the b omach must be drawn in to make the back 
s ra hi Repeat each exercise from 5 to 15 times Words in 
parenthtse below indicate parts of the body that will be bene 
I iited 

^ Exercises Arms Side horizontal palms down fingers 
ex ended and joined arms stretched (i) Close fists (2) spread 
fin er to fullest extent Repeat ten times Variations Move 
wri tb up and down or right and left or with a rotary motion 
j (Fin ers wrist biceps ) 

* 4 rm$ to 7 /^r«6r— forearms horizontal and parallel at waist 
i elbows back fists closed back of hands down (i) Thrust arms 
I to front horizontal palms down (2) swing sideward palms up 
forcing shoulders back and chest out (0) return to front position 
(4) return to thrust (Chest shoulders) Variation At 2 swing 
arms upward 

Arms Sideward vertical parallel palms facing (i) 

Bend trunk to right side (2) recover starting position (3) bend 
trunk to left (4) recover (Trunk side •and back muscles ) 
Variations Bend trunk forward and backward on i and 3 
Bend trunk forwaid and g,rcle right back left and forward 
Hands on Hips — thumbs to rear tips of fingers on point of hip 
(i) Quarter bend knees spreading them and lowering trunk m 
its erect position as far as possible without raising heels ( ) 
recover (Le^^ muscles and joints balance) Vanations Half 
bend — ^heeis otf floor or full bend — sitting on heels m all cases 
bod> erect 

Hands on Shoulders — ^tips of fingers touching shoulder elbows 
to sides and pressed back upper arm horizontal (i) Rise on toes 
$ti etching body upward at same time extend arms to side hori 
zontal palms up (2) recover (Toes calves aims) Variations 
Extend arms forward or upward or to the three positions in 
rotation 

Hands on Htps — (i) Bend neck forward chmm stretching back 
of neck (2) recover (3) bend neck backward (4) recover 
\ ariations Bend neck to sides or bend forward and circle head 
nght back left forward 

Arms Sideward Upward — ^lock thumbs palms to front (t) Full 
bend trunk forward touching floor knees straight (2) recover 
(3) bend trunk backward (4) recover (Stomach and back 
muscles ) Variations Spread feet about 18 m and swing hands 
down and back between legs or twist trunk as it bends forward 
and swing arms to side of legs and backward 
Bop to Side Straddh'^^hti spread about 24 in landing on toes 
and raising arms sideward upward (2) recover attention on toes 
Execute m fast cadence loosemng up all muscles of body 
Lunge forward with right foot 30 to 40 in right knee bent 
raising arms to ade honzontal palms up upper body erect (2) 
bend trunk forward clasping nght knee with both arms (3) 
recover first position (4) recover attention Repeat lungmg with 
left foot (General exercise arms trunk and legs ) Variations 
Lunge to sides and on 2 twist as well as bend the trunk so as to 
clasp the knee 

Send sqmUmg pomtwn hands on floor between the feet 
knees spread {2) extend legs backward feet together toes oh 
floor body straight supported only on toes and straight ^mm 
(3) recover squatting position (4) reemrer attention (Gen^tf 
exera^^ aims shoulders trimk back, legs ) Variations 
one leg back at a tmm alternating m both kgs badk and at (t) 
^ead feet 30 to 40 fUj, at (4) biang feet together^ (5) :feoov»| 
position (fl) ifea?v«r attenHon i r t 

palpB on floors (») 

^ tc^ fopited upward ^ 
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PHYSICAL RESOURCES Thoui-k tbe temn ph^sini or 
nituiai rtsoirtt^ his no preci t definition t ma\ Lt ak n 
to f\ fbo i irtrt ul tantes li\m ori^ir! is rd 

eitec iM tonbinitions or piodm of nitunl foru wkuh men 
utilize to promo t tliir maitrul i\e!I beinj, 

K inal\ K il ch iiaalion of n i oral re oiirce*^ might rest on 

ar3\ one of sci tral b t The h stoij^cal me hod nimht be foi 

lowed met it is known hat pnnitne men first ^adc use of 
\egi abk nittnal lat tr domestitattd ammals and hnilh am\ed 
at a rclati cly rtctnt ^ nu at a i to of uiihzilion m which the 
ittensi e ust of mmtral is tht most important character! tit 
As this io nudes wi h fundamintai distinctions as to the nature 
of the rescurtes them ches it will in general be followed here 
Another bi is of ch iniation might be the humm need which 
the\ serve but such a classification woiild be conmsing smee both ^ 
vegetible md anna! products irt used for such diverse purposes 
as food and clothing while mineral products as well as the other 
two are used for shelter :5till mother fjasis of dis ihcation might 
be i division 11 to those resources which men use is a source of 
energy and those which are used m connection with its apphea 
tion or production This ciassihcation is also partly followed 
Underlying these considtrations is the more fundamental view 
of natural resources as the principal things that are utilized m 
the satisfaction of humm wants The most fundamental of these 
are air water food and sunlight Shelter clothing and a variety 
of simple tools are more complex wants and illustrate the kinetic 
aspect of human needs The horses cattle dogf and other am ! 
mats of to day do not (broadly speaking) want anything beyond i 
what the same animals wanted in 5000 b c while the wants of j 
men have greatly increased and diversiied dunng the same penod : 
Much of the matenal that is utihzed to day owes its useful 
ness to Ihe way m which it satisfies mental and spintua! 
rather than purely physical needs Raw matenals therefore pass 
through repeated transformations and modifications before they 
serve their final end A symphony concert heard over the radio 
IS related m a remote and complex way to the lumps of ore and 
fragments of wood which are the basic components of the musical 
instruments Though natural resources will be here discussed 
jn their matenal aspects they are also involved in a most impor 
tant and essential way in the mental and sjpintual life of mm 
Most of the energy imparting resources have their basal ori^n 
m the mdwnt energy from the sun The ammal products which men 
mStM have been denved by metabolism from vegetable hfe and 
this » in turn the product of the action of bvmg ceils tipoa hitit 
pbstance iwilting from t 3 te o»fgy input of the sutihght S E 
Slosson has estimated that tlrt heal deceived ty* tadistmn 
the stin in i frowmg seam In li«i lattfiiie of WaAfogtoUt U C 
ammts per acre to tl^ b# by bwAii 
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t r her 1 i vu i ^ 01 ta M dioviGt fi n u h a^ii and 
sun n Jd i iL’^iJOitr ot ibic iiii II ako iur 1 he 
h '^tcham n b> th tr i enabled to mamtam is c\tl 
01 dis r I u ion 1 \ il iir ortan^e a a coolmg a^tnt to the 
bun n id cri’^idered 1 a latb nt and upon human heilih 
b oniv btt« mt f h ttamn /id wi Inn the ite ent ctntiir> 

as the rather tonpet ^perticid h cr wmcli covirs tht 
car hs surlice 3 tc veil is al 0 an inportint ba ic natural re 
our e i ar I he nor 0 y ne mirenl con titutn s m cc ir\ 
for p art irrov h bu also the ph it il com itions tha^ art equ ili> 
t sen iui The nature ot At od ol a r atitc to a ion 
sider ok dt^'^ru tht cnilmticn which ma> there develop The 
character of int sou m ^urn is piofoandh atitcted bv rlimati 
Vegetation forest and animal liii are m turn ifiectfd by soil 
ind thmate 0 that tht e natural rc ources are tompltTly inter 
related 

f The inert natural rt ourct which m iv bt thought of as static 
rather than Lineuc m y be subdivided into thusi that art sources 
I of energv and those which are u iliztd m other wa> One sig 
mficant diittrence is thit the first group are destroyed m use 
1 while the others are permanent to a v arc mg degree Mo t of 
the gold that hxs been produced is still available while most of 
the coal that has been produced has been completely destroyed 
The lead m storage batteries on the other hand is almost com 
pktely salvaged and re u ed while that used m paint is almost 
complete^ lost The steadily growing use of natun! resources 
such as these and the fact that the quantity of each now aviilalile 
by the present methods of production has m every cast some 
limn and m many ta cs one that at the present rate of incrtasing 
consumption is mar enough m the future to bt a source of real 
concern make it appropriate to include in an article on natural 
resources a discu sion of possible ubstitutes 
The discussion given below is divided as follows (i) energy 
group ( 2 ) metallic and non metallic group ( 3 ) precious metals 
group ( 4 ) rare metals group { 5 ) substitutes for natun! 
resources (T T R ) 

IHBROY CROUP 

This classification here includes Ammal Life Vegetation Soils 
Water Fisheries Forests Natural Gas Coal and Petroleum A 
discussion of food supply is given m the article Fcm 5 p SufFLV m 
THE Under the article SuH there is a description of this 

form of energy considered as a natural resource 

I jjf MAI um 

The ability of animtl life to perpetuate itself and in iSchtioa to 
supply man with a large proportion of Mb necessities and comforts 
ha^ matenally tided human prog mss Besides bmiif one of the 
most mteresting and valuaHe of the worlds resources animalfi 
have impwsed a record of their own on the pages of history 
Ancient inscn|rtioas portray the htmt the f««hng of hve itoeh# 
nnikmg sim« and fte slau^ter of ^tomcstic aiamtls for tmA 
Man s mif rations over the globe tnS his ability to austam him^ 
sdf imdcr divers© and wlvewe coidiions have depended largely 
m amiaal life With the ciwel ot hoi?» man esn live m the 
With she# he « eilihhA h»sdf m regions ol h%h 
elivfeium or With Ibe pesow of wilij tote 

and # cm tolitMi tW f tte wwe 



[AMMAL LIFE 
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1 n U 1 K w 1 in u idt 1 ! CO o ha h 'v ’n \ 

bt rat b W li ^ ia\ me e m ^ apu a 

101 here h b l/ tn i p o re \e e idinrt ^0 rd Ht rai 01 

imi 10 d( tin t bunian netd i ntr th n tcoeiaing or v^id 
It In r le^t > ar bib trtna liib also includ d kt breeding 
and raising o-^ jrur bearing armi il 
Live Stotk Production — In tbt agt old ^ruggle for the sur 
\i\a! ot ^he ntccbt certain t\pe of mm 1 liU ha\€ nro\cd 0 be 
t pec alH \\p11 adaj, td 10 m n reqairemen The t he ha pre 
er\ed iripro\ed and pro ec^cd un n their produ ion his be 
come a major part ot tne a ri ulture I is important to 

bear in mind hat crop proutic ion and stork rai in<^ are closel> 
lihed enternr t ina much a animils consune mo t crops that 
are not utilized by man directi> Moreover land that is too 
rou h for cul ivation ma> support vast herds 0! ca tie sheep and 
goats (See If^gttahon below } Thus live stock serves as a useful 
balance wheel in the mechanism of human nutrition Famine 
rarely occurs in countries where h\e slock is abundant 

As m the production of 0 her commodi les howe\er a great 
number of economic factor are involved These influence the 
extend of animal breedm and feeding operations thus determin 
ing the number ot inim Is produced and their age and condition 
when marketed \s a consequence animal life as a natural re 
ource IS the basis for an indu trv which though of great magm 
tude varies m extent irom >ear to vear depending on supply and 
demand Animal lifers an ela tic resource rtspondm^ do ely to 
the demands made upon it In most couninc the pnncipal do 
mestic animals are counted or e timatcd periodically and this in 
formation serves as a t^'uide for breeding and feeding operations 
Extent of Live Stock Industry — ^As a world resource cattle 
exceed all other domestic animalb m number and v alue aggregating 
about 6 9 000 000 head according to current estimates This 
term includes all bovine animals whether kept for beef production 
dairy purposes or as draft animals or beasts of burden In some 
countries notab!> Indu bull aloes are included m cattle esti 
mates Of the world total Asia possesses about two fifths Europe 
about one fifth with South America 'North Amenca Afnca and 
Oceania following in the order given Oceania includes Australia 
and New Zealand Sheep are the next most numerous domestic 
animals of economic importance The world s supply is estimated 
at about 593 000 000 Of this number Europe has nearly a third 
Asia about a fifth and Oceania slightly less than a fifth South 
Amenca North Amenca and Africa foOow 
Swme though much fewer in number than either cattle or sheep 
are noteworthy as a food resource owing to their fecundity and 
early maturity The adaptability of pork for curing is also worthy 
of mention as it permits storage and long shipments without 
refngeration Throughout the world swine are estimated to 
number about 255000000 of which Asia Europe and North 
America respectively have the largest supply On the other 
continents the swine industry is relatively undeveloped Though 
the world s animal resources include a great variety of other stock 
utihzed for food work and sundry purposes there is a dearth of 
dependable information regarding their numbers Even in the 
case of cattle sheep and swine which have just been mentioned 
as of outstanding prominence numbers alone give scarcely a 
true picture of their value to the populations of the vanous 
countries The improved bovine animal as found in North and 
South Amenca and in the British Isles where much attention 
has been given to breeding for beef production is vastly different 
from the beast of burden types in India or Mongolia 
Types of sheep vary greatly depending on the relative demand 
for their wool and meat Similarly mans influence on animal 
life has resulted » swme that excel in bacon prodnetion or a high 
yrdd of krd depending op the breed sdectad Differ^cm m 


RESOURCES 

\pt oi animal extend to horses oats poultry and pet stock 
The e ditteren e have been brou ht about throu h systematic 
b eed n lor a lOng term of years giving rise to the establish 
1 ment reco nizcd breed embodying the conformation and other 
\ qu Me on h Record associations for the vanous breeds have 
I ser ed 0 nan am uniform standards and otherwise to aid m 
development and improvement Live stock shows and expositions 
at wn ch jrize a t oftered for animals of superior merit hkewise 
have b en nfluen lal m stimulating breeders to their best efforts 
In the c e 01 tood^ animals especially man s skill in the selection 
01 breeding s ocL la greatly increased the utility value of his 
herd and flock \'\herea the dressed carcass of an ordinary ho 
weighs u uaU> between 6^ and ,5% of its live weight the pro 
port on 1 more than So% m the case of well bred well mana ed 
sw ne Aioreov er good breeding tends to result in earlier maturity 
so that amma s may be marketed profitably at youn er a es with 
a resul mg savin m feed labour and other expenses So hi^^hly 
has this feature ol stock raising developed that it is not unusual 
for a litter of pi s from one sow to weigh a ton or more at six 
I months of age Improved breeding has numerous practical benefits 
m the rai mg of other kinds of live stock Consequently there is 
keen competi ion among progressiv e stock owners throughout the 
^ world in obtaining choice breeding animals 

Inasmuch as the population of the world is increasing steadily 
much studv has been given the conservation of animal life in order 
that It mav >ield more meat and live stock products per unit of 
area In regions where land values have increased there is need 
also for economic reasons to reduce losses :^nd to seek greater 
economy m production As a consequence pubhc officials and 
stockmen have enga ed m co operative endeavours to combat 
animal diseases and parasites and to stop the ravages of predatory 
animals Improved housm and equipment likewise have reduced 
losses from exposure and the mortality among young animals 
Yetetmary Medicine and Surgery — Be inning originally 
in France as a means of saving horses injured in war there has 
developed m the more important live stock countries a system of 
medical service for animals The science of veterinary medicine 
and sur ery though designed chiefly to conserve animal life has 
made many direct contributions to human welfare Rnowled e 
of animal anatomy is the basis for the official inspection of meat 
and meat food products and the veterinary inspection of dairy 
cows safeguards the milk supplies of pro^^ressive municipalities 
With veterinary medicine there has developed also research into 
problems affecting the health and well bein^^ of man and animals 
alike The discovery by veterinarians of means to eradicate tick 
fever from cattle led shortly afterwards to success in combating 
malaria and yellow fever in man Knowledge concerning tuber 
culosis among animals is leading similarly to a reduced incidence 
of this scourge m the human population especially among children 
In the light 0 such information any statistical measure of the 
world s animal resources and their usefulness to man in the form 
of food and clothing must necessarily be incomplete There can 
be no accurate appraisement of the service rendered by mans 
noble friend the horse nor by his faithful companion and guarding 
sentry the dog And in the frozen wastes ol the globe the oily 
flesh of animals constitutes the very home fires which maintain 
human existence The lower animals are resources which adapt 
themselves to man s changing needs and if wisely managed give 
promise of abundance for many generations to come 

(J R Mr) 

H YEGEXATIOH 

If the great physiographic divisions are exempted the earths 
surface is marked more distinctly by vegetation cover than by any 
other feature This fact early attracted man to the study of 
vegetation as distinguished from the study of the individual plant 
Primitive man recognized the plant cover not only as a source of 
sustenance and protection but also as a guide m his huntmg and 
planting his food crops Studies in vegetation and its relation to 
the factors of the environment began very early 
In the recognition of a plant community (a term used m a gen 
eral sense to include all groups large and small) the following 
criteria may be emifloyed Physiognomy or the general app^nr 
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mil t ntiPcjoit mhit6!>coo^o qr^ art mtable lor marr 
Ae her l ops uih urghimi ard cot ui and oococ sq 
art Slit tif for griz ur^> Tht a erts ira be anif ed ir o 
ii\ great lornaf ui groap cu\triBg m, world area of i Os^coow 
qn \aIaibiL tlii« Ij as griiing land of low carr>mg cap ti 
ind wncro w ittr is a ailab c tor irrigation farming Tht wond 
out im aho it 5 poo coo q m oi land suitablt tor gr ziiig 
about 1 ^->0 000 qm oi I nd t fable ot producing warm wea ht 
crop iiid a^oiit 115000C0 sqm capable of producing cool 
weather crop \ Oi^ir no wa te land it would limit he produc 
tion art I of tht world to k b han 2*^ 000000 square mik 
Forests — Tropic I Ram Fonst i a luxuriant ecergrten forest 
With trees ot unequal ut and height *and of carving age form 
ing a dtn e ranop> ot thick leathtr> kaces and composed chicii> 
of Lcgumino at Lauraceat M>rtaieae Moraceae and Diptero 
tarpaccae — 1 true climax forest with trees of ail ages and a mix 
ture ot irii > species Temperat are is uniforml> high air damp 
ard rainfall 60 to 00 in per >car Soil is grevish or reddish brown 
poor m humus and rontammg a large amount of he droi> zed iron 
and alumina \nmiii liie is abundmt bet chiefly arboreal Primi j 
ti\t man has Ined for tne most part at the edge of this forest ind j 
ciciliztd man has utihzcd natural products such, as rubber gum i 
wood and bark Cul icated crops are chiefly tropical such as rub j 
ber sugar cant cacao and tropical fruits cegetables and tbre 
plants though temperate ones can be grown This forest cocers 
3 Soo 000 sq m in Africa South America and the East Indies 
Temp rate Ram Barest is e\tn more luxuriant and varied than 
the tropical ram forest It is a many stoned forest rich sn mosses 
tree ferns and \ines It consists of the southern conifers such as 
Fodocarpus and Iraucana as well as Ficus Olea Jumperus and 
Noikojagus The temperature is moderate and the rainfall 40 to 
80 mcheb per year Linder cuitication it will pr^uce temperate 
cereals and fruits This forest occupies about 550000 sqm 
chiefly in the highlands of Central Afnca South America south 
eastern Asia East Indies and Oceama 
Deciduous Forest is characterized by a dense foliage of thin 
grass green leaves which fall and leave bare branches with heavy 
bark and scale covered buds dunng a long cold rest period Oak 
birch beech maple and ash dominate this forest There are two 
distinct climatic seasons a warm moist season or growth period 
and a cold moist season or rest period Precipitation vanes from 
30 to 70 m The soils are either light coloured podsois or grey for 
est soils Ender natural conditions this forest supports a fauna and 
fruits and nuts for pnmitive man It produced much of the wood 
and hardwood lumber and has given way to fields of temperate 
crop and deciduous fruits There are three great areas of this 
forest Eastern United States western Europe and eastern Asia 
The total area m about fi 500 000 square miles 
Cemferom Forest presents a uniform stand of sinuiar evergreen 
trees and consists chiefly of pine spruce and fir The winter 
climate is rigorous mnfail vanes from 15 to too m. annually 
the soil m yotxtif hut the land is of little agricultural value This 
forest IS the source of much of the lumber used m commerce It 
extends ^screws America and Bur»» of the tuwiw and 
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Ihirn Fins 1 cor^posed ol thorn c \iic and a 
cukiitc Ihetrec re leal aann ht long oroaght ptnot^ and 
r lodidmtrop i or ib m it 1 rcMcn wh<rc ht run 

^ 11 1 trum 10 0 on Legume ti euphorbia md lihts art 
impor an Tins area 2 un!a\&ur bk to pnmit \e n n and to am 
na but mj s g m Imit rubber ni * nbirk It ba no 
\ i c agntul ural> without irrigation and co\er about ^^0000 
sqm m \inti South America Alexico \u traha net the dreer 
portions of A la 

Sclirtphy I BrusMand ib a forest 01 small trees or a bru hhnd 
with e\ rgreen ckro ih Ik r ngmt* from n mute eritas o cc hke 
prutea oeks and theme Bo amcail> it is ex^ cmiH canabit 
The tempera urt seldom fairs below b I run! nil is from 0 to 
in annual!} and here is a drought period of tbrte to five 
months I is an umacouraDie habitat for man and immil under 
natural condibons but under cuIii\atioii it is most faxourable for 
the produetion of citrus and deciduous frui and ccrtils alfalfa 
and vegetabks This forest cocers about i 100000 sqm chitfl> 

J m the Mediterranean region Cape Produce south wt tern Aus 
traha central Chile and California 
^ Grasslands — In the High Grass Sa atma the luxuriant grasses 

range from 5 to 12 ft high and con 1st chieflc of species oi 
Andropogon and Pmmsetum The luxuriant grow th period is foi 
lowed b> a drought dunng which the grasses are burned Annual 
rainfall ranges from 2;^ to ^5 in The area \antb each >ear from 
a grassy swamp to a dre desert Ihe natural production is not 
great although the larger animals !i\e here and rubber 01k and 
ivory are produced Lnder cultivation warm weather crops of 
great \anet> can be produced This savanna cucers about 
800 000 sq m in \fnca south Asia and South America 
The Tall Crass Saaunna known as Low Veld or Tree Steppe 
consists of grasses from three to fic e ft high with treeb 10 to 30 
ft high scattered through The grasses are chiefly andropogonb 
and the trees legumes The temperature is tropical or sub 
tropical with rainfall of 30 to 80 in It is excellent grizmg land 
It IS a favourable home for primitive man and for civilized man 
with nch agricultural lands producing cattle and cool or warm 
weather cereals and vegetables It covers a world area of about 
3 900 000 sq m m South America Africa India and Australia 
Tail Grass the praine of North America the pampas of South 
America and the high veld of South Afnca are luxuriant pure 
grasslands of blue stems (indropogou} spear gnss (SUpa) and 
wheat grass (Agropyron) The clunate is temperate rainfall is 
from 20 to 40 m aimually and the sod is unusually dee|:||and nch 
forming a true chemozydm m the dryer portion There is a short 
drought rest period followed by a long cold rest period It is excel 
lent grazing land it supported great herds of wild game and later 
cattle and horses which have given way to its utilization as the 
nchest gram fields of the world It occupies about i sSo 000 sq m 
mthe United States (chiefly east of the looth meridian) Uruguay 
and the Argentine south Russia and Siberia Rumania and Hun 
gary South Africa and Australia 
Shm't Crass is only a few inches hilh occurring in a temperate 
region with mnfail of 15 to 30 in mth a long drought and a cold 
rest period The gwam buffalo g»ss Bpmx pass and needle grass 
are valimMe for gmwng The letter portmn of tha 1 mA b used 
for dry f ama^ The sod is da A brhwn with m accmaulatiw of 

♦ 
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Utmfiim Grassknd oietir on tie bit^b moLrt ir«; in ii 
tlofics Tbt climite is temperate udb 40 o 60 m ut ram The 
gr ^€b rt chiefl> ^specie of blue stem ^ indropoqui) {Lra^ros 
n) md drop eed nasb iSporol !u 1 It 1 gene alK \aluable 
grazing land and under eiiltivition produces temperate crops as 
^fi 1 bananas and coftee and ss imilar to the lemperate Ram 

1 ore t The Id area is about ^go 000 squirt miles 

Marsh Grass occurs m the creat s'^imp art is md consi ts of 
Coarse grasses It supf>orts a fauna valuable for meal furs and 
not} but without drainage is of no agritultur 1 \alue The world 
area is about 100000 squart miles 

Desert Shrtib and B^ett Crass consul ts of a sparse co\ er ot 
lorn vioody or fiebh> plants i\ith deser gras es between Botim 
cal composition vanes greatly but legumes composites cacti anu 
euphorbias are prominent Rainfall vanes from 5 to 20 m annu 
til} 4 bout 10000 000 sqm of this tvpe are \aluable as grazing 
land of low cirr)mg capacity but viluele s for crop produc ion 
Without irrigation 

Salt Desert Shrub oc upies the low undramed salme basins m 
all desert regions It 1 \aluable for grazing land but for agneu! 
ture it must be leached of salt The world area is about 30 000 
square miles 

Desert m the true ense is seldom found but at least dunng 
much ot the year many area seem Iifeles The iora is abundant 
in Species if not m mditiduil and the plants are adapted to the 
etiremes of drought and uncertain moisture uppiy The world 
area m Afnca Asia South America and Australia is about 

2 400 00c sq m and is of little value 

Tundra (mtluding AIpne Meadow) shows mixed botanical 
composition The growth period is short with a long cold rest 
penod In summer the temperature rises gradually to 60 or 6$ 

F and dunng the continuous!} dark winters the temperature falls 
to 40 h below zero This area is \ aluabk for grazing land though 
not especially productive The circumpolar world area is about 
4 400 006 square miles (H L Sh ) 

III BOIL 

In an inventory of the worlds resources it is as important to 
consider the soil m its crop producing capacity as it is to estimate 
the reserves of coal copper and oil, substances more commonly 
thought of in this connection AH of our food our clothing and 
many of our utensils implements and ornaments come either 
directly or indirectly from the land ( See Foon oib^ Tm, 

Wmu> ) 

The Crop producing capacity of the smi is however a natural i 
resource m a somewhat different way from that represented by ^ 
coal or oil These substances have a definite entity and can be 
estitaated in tons and gallons Once deplete# they are manifestly 
|one The soil on the other hand 1$ a resource because of its : 
abihty to produce crop-plants This capacity vanes it may be ■ 
Ititich reduced and then be definitely rebuilt 

Wink an accurate and cotofiete tabulation of the sod resources 
#1 Hte world m impoassble the table in the next column givea some 
Mtel' 0^ the situation (See Sotc AGRicuituite ) 

indicating Ihe magnitude of the soil tteourc^ m acres 
fhe table shorn the proportion of the landed area available for 
TMs It eonneotion with the population has an im 
pfiini bea^g Oh tfee poifeibte agriculturgi and siMcultural 
rf mdk €f Such ooimtiici m Atgeniim Can ■ 
and much 


* L *>rc n lie ire s of PlaugJted and Forest I ands 
e h p I ant Counir of the World 

~ I la htd lands Forest lands 
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I bk a n Iturai area stimat d at million acres 
tCropptl area will ultimately be much greater 
I o able agricultural area estimated at 300 milhon acres 
gl o sible agncult uai area estimated at 700 million acres 

With our rapidly increasing world population two maior soil 
problems present themseKes first the possibility of increasing the 
area of lands growing crops other than forests and second methods 
of pretentmg soil depletion and consequent crop decrease The 
utilization of virgin and well watered grass lai>ds and the reduction 
ot our forest areas have met the first problem in times past 
Lnfortunately soils have o|ten been deforested and put under cul 
ti\ ation when the} should have been left with their forest cover 
Tht reclamation of swamps and the better drainage of crop 
bearing lands hav e increased the area and effectiveness of the cul 
ti\ able soils Drainage RECLAMATioisr of Lanu ) 

The utilization of and and semi and lands is particularly prom 
ising m certain countries Such soils developed under low rainfall 
are potentially fertile Thousands of acres of arable and very 
highly producti’ve lands wi 1 ultimately be added to that now avail 
able for crop production through imgation (qv) 

Another important means of utilizing semi and soils is by dry 
land farming {See Agriculture ) By proper methods of culti 
vation moisture is conserved m the soil and earned from one 
season to the next Fanning operations thus become possible in 
areas where the annual rainfall is as low as 20 inches 
The second major soil problem relates to the mamtenance of 
soil fertility Land can not be cropped without certain losses 
taking place These losses are four in number first erosion or 
the removal of the surface soil the most fertile portion by water 
or wind second the loss of constituents by the drainage of water 
through the son called leaching thtrd, the removal of nutnents 
by plants and fourth the loss of organic matter as a result of 
bio chemical oxidation and the liberation of carbon dioxide 
Water erosion may be controlled by small dams by terraces 
and by the use of sod crops In spite of such possibilities how 
ever thousands of tons of fertile soil are swept annuaEy mto our 
nvers In many cases this is the major cause of soil depletion 
and IS closely correlated with deforestation and flood devastations 
The losses through drainage crop removal and organic oxidation 
ate susceptible of but htile control Farming operations even the 
most careful encourage rather than check such depletions 
The major features of sod fertility mamtenance may be very 
simply set forth if it is taken for granted that the sod drainage is 
good that tillage is adequate that erosion is under control and 
that a statable crop rotation if possible is utihzed Under such 
ccmditioiis the problem is to add certain constituents m such 
amounts and proportions as at least partially to off set the inevit 
able losses At the same time the physiological balance of the 
liant nutrients sbmdd be mamtamed as nearly ais possible 
WMte pdants tecmire ten mtnmt dements for their mm^ 
growth and prolmbly leveril mote ordmar# 

m iMy to teiome elpeiaMly crfhcal^ ham#y mtrogeai potei 

caJfcium! and iu]|fefhr a&b imayi fee 
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factor particiihrly !or s ch crops uia ^ i u u 
The nitrogen los eb nav be ntt l\ ajipl ng i ri j 

mg under crop residue and h\ u zin t nc a ** 1 1 ( 

rotation or as a green ir mure ccri j n itc iTt Ci er ni i j 

gen ma> be resorted to aihoarh i i gtnen ^ a t » ti i 

the crop directh ra her than to ecu ^ t r i fu ’ 

nitrogen Ob\noush the n tl oa utihzt j m r ai lu 

nitrogen 111101113 ticalK idt^ orgii it ^ t i vl \ m 

ria! deca\ and humu is formed u di n f * 1 1 t 
httwem the orctn c ni tr ind thi jgf 1 i n l 1 

in the nmimum anci air ir in com i i a < a o 

humus that tioilH is prt 1 1 i bt 4 1 f ic l 01 

legumes as grten manures o\cr 10 kcur t 1 ui t t 

since the> obtain rntrog^n iron th air im art c k. 1 1 ^ 

this constituent The soil organic ni tttr be lut c r 1 i nit 0 
gen IS a source of energe tor \arious bio cKn inl tr ns 011 ation 
and encourages a suitable ph^ 1 al conditioi of li o 1 
The presence of this decaying organic n a ter tt n to nuKC 
acailabie to plants certain soil constitu rU naiH pat t lum 
Therefore it is often unnecc sire to add a pata lum Hrpii/cr *0 
a soil nch in this eiemtrt li the organic ma ter s prrtpcri> m in 
tamed and is actiyely decomposing 
Many soils aie low m acti\e cilauiai and aa n consequence be 
come acid This deficiency also dec clops other condition that 
may be detnmental to some plants but by no meins to all 
Liming therefore must be resorted to for certain crops and is 
thus an important feature m the main cnancc of oil fertility the 
world oyer (Set Ds^itilizers ) The lime no omy reduces the 
sod acidity but also adju t other ph> sioiogicai sod conditions 
Phosphorus eiasts in the soil in small amounts and is often 
very slowly avadable to plants In fact it is so light!} soluble 
as to be lost out sparingly if at all in the drainage water The 
only way of dealing with thi element is b> direct addition of 
phosphorus fertilizers (gt I 

As the losses of soil constituents increase the necessit} becomes 
greater for commercial fertilizers 
BiBLioORiCPHY reports and huHetins of the Inttrmt Inst of 
Agn at Ram^ Statesman's Year Book and census reports for yarious 
countries Also A D Hill Ffrfdi ers and Manure (l^og) and the 
Book Qf the Rothamded Experiments (1919) E J Rus ell Sod Con 
dtUons and Plant GraMh (1927) Manurmg for Ihi^ker Crop Prodttc 
Hon (1917) and Farm Sod and Its Improvemnd (1923) C E 
Thome Farm Manures T L L>on and H 0 Buckman Nature and 
Properties of Sods (iq $) (HOB) 

IV WATER 

Water is probably the natural resource that is most essential to 
man s existence on the earth It furnishes him food and dnnk 
means of samtation and transportation and in large measure the 
power necessary for his use of other natural resources 
Swf ^ce Water --Run 0^ is directly the result pf precipitation 
but the rapdity with wkch run oft follows precipitation depends 
upon yanous conditions most conspicuously the snow storage 
In tropical and subtropical lands the sequence is rapid but in 
exireme uortbera and southern axem it may be delayed several 
months The areas from which rip otf is supphed mainly by 
snow unbrace in genaral all lands north of the Arctic 
Of ole and all areas that rise above an elevation oi about 5 000 ft 
m the tetitude of the northern United States and central Europe 
and above r® 000 to is 000 ft m tha tropics In other areas run 
^ occufs most frequently during the rainy season If the ram 
fall is fairly uniform throughout the year as it is in the 
Uwied States ami most of western Europe the distribution of 
irui^oi ateo umfmm but there is a considerable reduc 
t»n dwmg the summer due to heavier evaporation Areas m 
suMweal mi warm iwiiwftto tods receive pr eciptaton dmmg 
A detole fiiny mmn which may not exceed half the year ami 
4^ pn of tom »i A area# is therefore likely to be vamto 
^ other han4 stiwns tot m mm^ having a 

ii*spl or are untotoi by cawnous roto w hfcdy 
Mve rtlatiyaly well run whi A cmw r n 

pert «f % towf e tend Im run tM 

l^eaiw m vtech th»« vo to w mm bf to^ 

c 


i It i \i h \i iinii aid the Uie «i toe oeid ot lln 

\\ r \i u i 0 Hi \tnf 

1 } \ in uci r I IV r I riga ion or mumupal 

V iv ifpfi Pi cf III uTi un If idiitaMity of i 

run o 0 1 rt 1 f n o an inn bt pii\itic.d to 

in ii r \i ru if iniluioruti tor kt 
r t y ir r rib t i m } \ up cf thf tr re 

r f ! 1 I c I \r ti re io c td aonng toe 
uilnr b tii t tr^ i\ (n ivt alpine gl I 

itr tr< i ' i o r n 1 h h in bur in cmditioii 
It r n i 1 nut n t n ot I c lakt r ay be 
^ ( rt ii r t i Ci i ) iity ILA i c 0 run oil 

id i f i n i K id im I irr I, i n n fiLiilonn ml are 
i. ’"fn y I H£t ? V th Hi mt art uca ifat Sierri 
\i 1 rJ ( i iidt Rirjt 1 mt ten \o ^ Aritriii the cen 
r ^ Vh at ^ \ h Xrtn i the Alp ird Cajci iis in Europe 
( H HI V in I la 

Crrotind Water — I r at oIH ul vegetable 1 tt ceptnes tor u 
iranu opjo undtrgroani va i! Itaasbun iimaitd ilia 0^ 
ot be p pn on ol the Iniid Mates ocpi ii dircc 1 } upon 
neih tor 1 viter bupply nd the ^ roportion tor the world xs no 
doubt r early or quite i crei A largi. part of the witci used 
lor irn atson la dn\m iror the ground which cem iins wafer 
in JB mensi quantitiis Ihe 1 ractitabk u l ot this witer i mcas 
md not by its total yolumc b it rtiher by the imnt to which it 
iHv^y be rcplactd !:> prccipiTatiou In miii} areas Iht water table 
his b<cn progrtSbi\ily lowered exets ivt pumping In some 
phte the rue ot recharge of iht undtri^round water from surface 
streams n i> be inert ised to oil ^ iht lomenng of the water tiblt 
but hrgt drifts on the uppi> inevitably reduce it Seepage due 
to the extes ne ust of water lor irrigation generall} finds its wi} 
into the ground and m mam plates may be re used after it m dis 
charged from springs or recovered by pumpmg 
Water joower^The dutloptd water power of the world ac 
cording to estimate made by the L S Gtological Survey was 
about 2 >030 000 hp m 19 o 9000000 hp at the end of 
19 > and 000 000 hp at the end of 19 6 an increase of 43^?? 
m six jeirs 


Sumn try of D reloped If ikr pauper of tk II irM tn rp d and Foi nit d 
B ater pmer ai Primary I at B ater m Eorw po%w 



Dey eloped 

Potential 

North America 

17 6;? CX 30 

6:^ 800 <x>o ; 

South hmm a 

200 

54 100 doo 

Furope 

13 100000 

100 000 

Asia 

2 06S 000 

69 00 000 

Afnca 

13 6SO ; 

190 9^0 OQO 

Oceania 

?4 *;oo 

id 650 000 

Total 

33810000 ' 

454800000 


The estimates given above are basA on data of widely varyin|» 
comfAtteness and accuracy but they afiord a general idea of the 
water power resources of the world For Asia Africa tnd booth 
Amenta where great areas are practically uiwplored it has bam 
necessary to rdy largely on studies of precipitation and topogra 
Ay It appears that the potential water powers of four of to 
continents are approximately equal tot Africa s quota is equal 
to that of any cRher three and tot Oceania, including Australia, 
possesses a negligible quantity Africa is essmiiaUy a great, plateau 
on which the streams are large and from wbiA toy fedl rather 
abn^iy to the sea Tropical Afmea particularly to Congo cam 
pBSKi the largest land area within to Wl of to ccpatonal tains 
and this tot tatei in conneclton wi& to characteristic topograr 
Ay qf to contoenl gives it by to to greatest concentration 
of potential watv power on to globe Aaa coroprises vwl ele 
vato areafi mdudmg the hi^e^ 3aoimlw% and liatonaq but in 
noi^he«n we^em am cmtrid Am to preciptatioa is low and 
m ala southern mi eaatemjw^s to mWall is di%* 

touted tooto to y«^ Tw wtto wonrees of A^ia «? 
to^efore hardly greato tow If onh Ammca 

qf to earth s iwfaofe 

miy to » d tto or md fm wtto toil to 
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It thin n nd j nu b rttu u o m irn 

ca 101 R g 1 t t 1 i ^ b > odut lor ot a ro^ able crop 
fbi e rii£ ten i o \ itb \ l ]ia\e r\ L was dt 

\f"o td b\ 0 i tu ii e \e ir il near th? 

< i lap t Gid 0 id Girim on a a le der ^ip n art and 
ca u t j on os mnani o her tnan rcat irn-^a^ed lo'^ 

G b a E and \Ie opot t a Wi^h bt, gere I deca> 

of il U i on d ^ht dr es i rig ion \ t ms \\tre ne 
itcl G a d ont wtie en ird dt ro\ed h\ imadmg amaie 
Ecnpt p o ti ed b^ the soa ana the dt er ufie ed r lativelv 
tt t 'Mesopot n la expo ed to the mil tii’n of utet sne surge 
ot '\iongoii n nomid rtttned blov^b from t\hi h it has nuer 
reLO\tred Wifh the ad\tnt ot the Rennibsance and the gradual 
grot h of nodern cixiiiz tion the centre cmiizntion graau 
ail> shitted to the more hun id par northern Europe and 
eas era \orth \ir erica and v. tihcia^ moisture became a ie:>s im 
portan i actor in the growing of the world food suppl> 

Alter iS ^ new influences m world aflairs gi\e a decided im 
petus m irrigation de\eIopm i Railroad construction has opened 
up \ St areas of and and semi and lands requiring irri^^ation 
to bring them to a high degree of crop production Construction 
equipment and method ha\e been grea<-h impro\ed Projects are 
iio\ feabible winch a half century ago would h^ve been en irely 
impracticable Dams are projected and under construction of a 
height and size undreamed of a few decades ago Improved 
standards of living have increased the demand for certain prod 
uctb of irrigated lands such as citrus and deciduous fruits and 
increased tran portation facilitits have made possible their wide 
spread distribution 4 s a result the irrigated areas m the newly 
developed countries of the W'estern Hemisphere have been m 
creasing rapidly The population of India China and other lands 
oi ancitnt civilization has been very largely hmited by the area 
0! tillable land and this in turn b> the supply of water available 
foi irrigation The very considerable growth during recent years 
m the population of India has been due m large measure to the 
elfectiveness of the irngation works constructed by the Govern 
ment Probahlv one fourth of the population of the globe is now 
pnmaril> dependent for food on he products of irrigated land 

The irrigated area of the world bv countries in 19 6 has been 
estimated by the U S Bureau of Reclamation as practicaiiy 00 
000 000 ac made up by continents as follows North America 
6 8^4 000 ac South America 6 61 000 ac Europe 14/98 000 
ac Asia I40/6ooooac Africa looiooooac Oceania 1270 
000 ac grand total 200 58^ 000 acres (F F H ) 

y FISHERIES 

The important fishenes of the world are found for the most 
part within the north temperate zone chiefly between the 40th and 
60th parallels of north latitude In this region conditions are 
especially favourable to fish life including large continental 
shelves with relatively shallow water and extensive coastal in 
dentations richly supplied with matenals from the massed land 
areas of the region to support an abundant aquatic flora and fauna 
The herrings of which there are some 1 50 species represent the 
most important family of fishes The species are widely dis 
tnbuted in fresh and salt water and contribute a greater yield 
than any other family of fishes They supply the raw matenals 
for the highly important sardine industries of Norway France 
Spam Portugal and the United States the extensive herring cur 
mg industries of northern Europe and North America extensive 
fish meal fertilizer and oil mdustnes of Norway United States 
Canada and Japan as well as being widely used for food in the 
fresh state wherever they are found As they feed on microscopic 
plant and animal forms they are especially important as con 
verters of plankton organisms at one step into food for man 

The gadoid fishes which include the cod haddock hake and pol 
lock also rank high in their contnHution to man s needs The 
annual catch of cod along the Atlantic coast of North Amenca 
exceeds 1 000 000 000 pounds These are white meated fishes 
and the fat is stored m the livers the basis for the cod hver oil 
Industry Nej;t m importance are the salmons noted for their 
etceptionai food properties size beauty and gameness The family 
not bn|y tlie salmoi^ but ihe whitd fishes the ciscoes or 


lake 1 e nn nd the trouts The most important members are the 
fi € tcip ot ilmon native to the North Pacific entering the 
tnba^v*rv rivti m North America and Asia to spawn The annual 
c tch airoun to about i 000000000 lb a year and is the basis 
for tne ir pjr ant salmon canning and curing industry 
The maciverels ot which there are about 60 species are widely 
u n ju td nd h <^hly prized for food in the areas where they are 
tound in abundance Included in this familj are the highly prized 
tuna "^he true mackerels of the north Atlantic Spanish mackerel 
and the bonUo The shell fish fisheries are also of considerable im 
porta nee including some of the choicest products of the sea and 
valued as food becau e of their distinctive flavour and their rich 
ne s in iodine and minerals essential elements of our diet The 
o>ster fisheries are of importance in the United States France and 
Japan Lobsteis crabs clams and shrimp are widely sought after 
Tht fisheries are a most important source of food In addition 
thev supplv many ar icles of importance in the arts and indus 
tries Fish meal is gradually winmng a place for itself as one of 
the most V aiuable protein feeds for hogs cattle and poultry Fish 
fertilizer is generally recognized and widely used as a plant food 
The demand for and use of fish oils for soap making for hydro 
genation including use in lard substitutes and for many other 
purposes is increasing About 60000000 gal of whale oil alone 
1 now produced annually Shells of molluscs are an important 
source of raw matenals of buttons and various artistic articles 
From the shells of the fresh water mussels taken m the Mississippi 
V alley region are produced about 3 000 000 000 buttons per year 
I rom shark hides are made fancy ieathers^for artistic articles 
from fish scales is derived fish scale essence used in the manufac 
ture of imitation pearls from Japanese pearl farms are derived 
arnficial pearls and from 1 umerous waters of the globe are taken 
genuine pearls From the sea weed mdustnes are derived many 
products and from the sea itself the indispensable solar salt 
The annual world harvest of fish and fishery products amounts 
to not less than ^0000000000 lb with a first value of about 
$i 50000000 In addition there is a very considerable draft 
on water areas by angler and fisherman for home consumption for 
which no satisfactory estmiate can be made Among the leading 
nations of the world in the prosecution of fishenes arranged in the 
relative order of the magmtude of their fishenes are Japan with 
a catch of about 5 700 000 000 lb Umted States with 3 000 
000000 lb England 17000000001b Norway 1450000000 
lb Russia 1200000000 lb Canada 17 190000000 lb and 
Spam goo 000 000 pounds These seven countries produce about 
one half of the w orld s fishery harvest Among the other nations 
producing in excess of 500000000 lb annually are Scotland 
Newfoundland Germany France and Portugal (L Ra ) 

VI FORESTS 

The world production and consumption of wood amounts to 
approximately 56 000 000 000 cu ft which is an average of 3 
cu ft per caput About 26 000 000 000 ft is saw timber and 
30 000 000 000 ft IS firewood 

I Increase of Consttmptioii — ^As populations grow and as living 
I standards nse and human wants become more complex timber 
I consumption increases m spite of the extensive and growing use 
! of substitute matenals and m spite of the tendency to utilize 
I wood more economically Railroad ties newspnnt and other 
products of wood pulp automobiles phonographs radio cabinets 
and many other articles requiring large quantities of wood ail 
have come into extensive use within recent times 

In Great Bntain timber consumption has increased much more 
rapidly than has the population Even m France with a practi 
cally stationary population timber consumption was slowly in 
creasing until 1914 that of Germany more than doubled within 
the century m the Umted States at least seven times as much 
lumber is (1929) ^sed as m 1S50 Judging from the rates of m 
crease in these apd other important consuming countries the 
world s timber needs may be expected to double within approxi 
mately 50 years The per caput consumption m North America 
of saw timber (iSS cu ft ) is five times as great as that of Europe 
and if the tropcal countries south of the Umted States be dis 
, regarded it is six and one half timtes that of |urope #Europe 
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tion against dc\a tation tht-v cuuld p oauce ’^nnaln at 1 Ir i t!ie orH toLn^n exportnix on a large scale a present 

00:) 000 000 000 cu ft of ^ood or rearl> o ca ! per acre s J pan In \ id onK wtsttrn and t stern n beni are reputed to 

The World s Timber Supply — abou 0^*000 000 ae hd\c enonrou sii| die ot eirgm softwood timber Mberiin 

of productive forest area m the v.orid bearing heaw st id ot to csts howc\cr ^rt I r^eK untvplortd and ii th is laio\\ii ot 

virgin timber haemg pos ible growth n i\ tir cs the worlds thur a tu ^ condition Oi the fo e t area of imtnai 

present timber requirements it would toccm that there is enough on \ ^ <r 1 composed oi conifer lb bulk is in outhern Brazil 

timber to last for centurit This would be true if ail Linds ot nd adjacen por ion of krgtntm and I ra^ua\ The entire 

wood were equally capable of satisf\mg human wants There a e region produce onh from ore third to one half as much soft 

about 645000000 ac ot softwoods or conifer forests m the word imber s \ gen ma alone bu\s f on ^hc Im td States and 

world some 1 04000000 ac of temperate hirdwoods or broad 1 Canada The other bou h ^mentan eountn s depend upon the 

leaf forests and 658 000 000 ac of tropieai hardwoods Although Northern Hemisphere for much of their con truction timber 
the softwood and temperate hardwood forest together form onh j Ifnca ahhough 1 po es&cs e\tens2\e equitoriil fort is does 
one half of the total forest area of the world 91^5^ of ah i not con am enough softwood timber to furm h e\en the small 
the timber cut and u ed comes from the softwood and tern i amounts required locaih for construction puipose In iusfralm 
perate hardwood forests of the Northern Hemisphere and onl> 1 the sof wood apply is inadequate for local needs Much pme fir 
9% from the tropical hardwoods The ottwood forests are j and pruce lumber is imported from North \mcnca Europe and 
furnishing three fourths and the temperate hardwoods one hfth north ea tern 4 sia The small area of softwood forest in New 
of the construction timber of the world The temperate hard Guinea and the other islands of the Pacifoc is m igmficant 

woods m addition supply three fourths of all the firewood Lord Los at after a ur\e% of ^he softwood forests of the world 
The amount of standing timber in the tropics is far greater than arrives at the conclusion that except m Russia the mam soft 
the amount remaining m the temperattf regions vet until recentiv wood virgin timber reserves will be exhausted before ver> long 
the tropical forests have piaved a minor part in supplying the and Europe will have to depend more and more on timber raised 
world s timber There has been prevalent an idea that the tropical b> the agenev of min that the Lmted States shortage is likely 
forests are composed chief!} of cabinet woods dyewoods and to come more quickly than that m Europe that the more the 
similar kinds of hard heavy deeply coloured wood smtabie for Amencan supply becomes centred in the Pacific coast States the 
furniture and special uses but not for construction Recent greater is the probability of the industnal St ites of north eastern 
explorations have shown that there are many excellent construe America coming into the European markets for saw timber m the 
tion woods equal if not superior to the woods of conifers for same way that they do now for puipwood and fanally that as 
use in the tropics because more r sistant to decay and termites the United States consumes over 13000000000 cu ft of soft 
Before the tropical forests are able to supply a large part of the woods as opposed to a total European consumption of 9 000 
worlds requirements there must be developed adequate systems 000000 cuft the United States advent into European market*> 
of cheap transportation and adequate supplies of efficient labour will have an important bearing upon European prices 
Another difficulty is that the tropical forests are mostly composed Temperate Hardwoods Supplies- — ^Like the conifers the 
of a variety of species intermingle^ in the greatest confusion and temperate hardwoods are confined chiefl> to the Northern Hemis 
can be exploited economically on!} if practically all the important phere and are located fairly close to consuming centres They as 

species can be utilized The crux of the worlds timber supply a rule occupy the better soils of the more favourably situated 

problem during the next two or three generations at least lies m lands and therefore have been progressively destroyed to make 

the available supplies of softwood and temperate hardwood room for cultivAion The large oM timber has been depleted 

Softwood Supplies' — ^The aoftwood forests are very largely even to a greater extent than that of the softwoods Eumpe has 
confined to the cooler regions 0! the Northern Hemisphere al still extensive areas of hardwood forests and even exports special 
though some conifers occur in the Southern Hemisphere The kinds such as the oak of Poland and Yugoslavia On the whole 
present growth of conifer timber is about Bo% of the present however the consumption of hardwoods m Europe gxeatl> ex 
cut The forest capital is being depleted The principal comfer ceeds the production In Am Japan exports small quantities of 
regions are (i) North America mcluding Canada the Umted oak Walnut and other hardwoeds are exported from Asiatic 
States and the Sierras of Mexico (3) northern Europe and cen Turkey and the Caspian region Siberia has about 30% by area 
traj Europe (3) Asiatic Russia Manchuria and part of Japan , of the temperate broad leaved forests of the world Except in 
In Camda the total amount of accessible merchantable saw the Far East however they consist of fairly light stands of 
timber is estimated at approximately 61 500 000000 cuft and aspen and birch much of it valuable chiefly for firewood or pulp 
of puipwood 52 000 000000 cubic feet The forests are being and not to be compared with the hardwoods of the United States 

destroyed from two to two and one half tunes faster than they and Europe In iVorih the United States now has the 

are grown At a total annual dram upon the forests of g o<x> htgmt supply of temperate hardwoods The other North Amen 

000 000 cu ft the accessible stands of virgin forests would be can repons have no surplus over their own needs The ongmal 

exhausted m about 5 years In the Umied SM0S roughly only stand of approximatelj ^jocwciooooo cuft of merchtntabte 
3S5 000 000 000 £u ft of softwoods of saw timber te remain hardwoods has dwindlrf to about one-fourth of that mount and 
Softwoods coipprise two thirds of the Cuft of is bang further depleted at the rate of over ? 000 000 000 cuft 
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VII NATUR4LGAS 

Ihe octurrente o! natural 15 widespread both geo^^nphi 
tall} and geologicallv Orcographiciii} natural gas i produced in 
(ij Ijnited State Alaska Arkansas Caiifornn Colorado Ilh 
nois Indiana Kansas Kentuckt Lorn lana Michigan M soan 
Montana \ew Meiico New \ork Ohio Oklahoma lennstl 
taraa South Dako % Tennes^^e Texas Otah Vest \irgmia and 
Vvommg and ( ) Canada Alberta New Brunswick Ontario and 
Saskatchewan It is found bene th the earths surface com 
pressed in small cataties or in porou rock strata The gas sand 
IS a porous rock forn^ation containing millions of small caxaties 
which gas oil water or all three together may occupy 
There is a considerable difference of opinion among gcologistSej 
and chemists as tq the origin of natural gas There are two 
theories — the organic and the inorganic In the former natural 
gas IS con idered as having been formed as the result of a tre 
mendous distillation process of deca>ed \egetable and animal 
matter millions of >ears ago The inorganic theory places the 
origin of natural gas at a still greater age back into the beginnings 
of ihe world and regards it as a product of heat and \olcamc 
action on carbon possibly deposited when the first crust of the 
earth was formed The organic theory is the one more generally 
accepted It is a well established belief however that regardless 
of the process by which natural gas came into existence the new 
gas now being generated underground js negligible so that when 
the present supplies are exhausted natural gas will fail 
The by products of natural gas are natural gasolene helium 
chloroform formaldehyde formic and other aads An important 
use of natural gas is m the manufacture of carbon black produced 
for the manufacture of printer s ink and automobile tyres 
More than loooooogoo gal of gasolene were (1929) bemg 
recovered as a by product thus adding to the total supply of 
motor fuel Also many milhons of cubic feet of hquefied pe 
trqleum gases were produced and marketed as raw materials 
many thousand pounds of medicmal synthetic and phaima 
ceutical preparations were made It has been estimated that 100 
000 000 cu ft of helium could be produced annually 
The mtural gas industry n of most importance m the United 
States where its magnitude is indicated by the fact that between 
15 mi 16 miliion persons living m some 2 500 cities and towns 
in ^ States represent the domestic consumers of natural gas 
In addition possibly 17 ooo industrial concerns utilise this fuel 
The supply of gas is drawn from more than 45 oido wells covering 
an area of over 15 000 ooq acres The expansion of natural gas 
service by means of long high pressure transmission lines to distant 
towns IS one of the outstanding features of the public utility situa 
lion m n^y parts of the United States neural gas replacing 
manufactwrw gas at many important centres 
4iS m the petroleum industry pessimistic opinions prevalent a 
few ago regarding dwindling supplies of natural gas have 
bow forgotten as a result of the enormous developments of 1929 
Ufilltag for gas^ even with the modem and unproved methods is 
fpwBy quite tmeerbwu Expnsive drJUing IS the only means 
# deterwmi:ig whether gas masts m paying quantities, 

'Jim# of a tot# of I sqm in the Umted 

r sq m have huu froductive of natural gas j3eo|o 
■ ' '*'■ ace able to iCobaMe prc»dui:t|ve or non Productive 

. d»ee of acamacy^ but ww fuwiei^ 

i ^ wo estiwte of tte r^prvo 
t/iVfflits nmdk RttolMii has sven to 'ihe cot 
'* f iwt owei gi^ Is ^ noCTfenial 



0 ihi reim n oi nil it 1 m nnm ca^es large!} wasted — acting 
mertiv a iht vthxic ^hich propels the oil out of the oil sand 

(F W Pa j 

VIII COAb 

Since the t timate 01 the coal resources of the world was made 
m 9I0 D\ h h In ernationai Geological Con ress the World 
\\ %x and the \ tr aii^e treat} hate changed many boundanes and 
on equtnth the resources of man\ nations The best revision of 
thtse f gurcs lor Europe is that b} Sir Richard Redmayne and it 
IS used for European ffgures m the accompanying table It does 
not show the quunu le of vinous kinds of coal in European 
countiRs a ta k that must be left to some future congress 
Neither Sir Richard Rcdmd>ne nor the International Geological 
Surve} gnes con ideration to the exhausted minerals except that 
the inited "states figures are corrected to 1910 Because of the 
impossibiht} of correctm«^ all the figures owing to the changes 
in boundaries and to inadequate data as to kinds of coal extracted 
and even as to total extraction in some countnes no attempt has 
been made as it should have been to correct for consumption 
and waste in mimng The figures for Ireland have been anei 
getically debated Those given bv the congress may be too low 
especially in view of some recent discovenes Nevertheiess^ the 
figures of the congress have been taken without change including 
those of England though there also extensions of fields have 
been indicated without definite estimates of their importance 
Some changes were made m the figures for Panama Pennsylvania 
Rhodesia \ictona and British Columbia the last because the 
report of J U MacKen^ie has shown the rese^urces of Vancouver 
island to be probably overestimated 

Using the figures m the t§ble on p 86 5 and the figures fpi pro 
duction of coal m the 1935 publication of the Bureau of Mines 
(Department of Commerce United States) Mineral Resource^ of 
the hmted States it is found that the 1925 production of coal 
m the United States was about 58 million tons while the coal 
reserve m the United States is estimated at 4231076 million 
tons This shows a supply of over 7 000 years on the basis of the 
19 5 production Similarly for the world with a coal reserve esti 
mated at 7 86/ 600 miihor tons and a 19 5 production of about 

1 498 million tons a supply of over 5 000 years is shown based 
on the 19 s production These figures indicate that even with 
large increases in coal consumption it will take many years to 
exhaust the known world resources as estimated m 1925 

In the table A represents anthracite B is coal with volatile 
matter between 12 and 35 % C is coal lying between B and a 
coal D the moisture in which exceeds 20% (R D H ) 

IX FETROLEITM 

In discussing the petroleum resources of the world the best 
that can be offered is a scientific guess carefully formulated on 
the basis of the^data now available Probably the best available 
study IS that by Eugene Stebinger chief of the Foreign Mineral 
Sectioh in the U S Geolopcal Survey (made in 19x9) on a map 
upon which he indicated by circles the relative importance of the 
estimated ml reserves of the different regions Stebmgers esti 
mates follow the table on p 866 expressing first the relative 
values of these groups as compared with unit value for the United 
States and second the corresponding quantities when unit value 
for the United States is 7 000 poo 000 barrels 

Since the Stebinger estimates there have been several careful 
investigations and reports m the off reserves of the United States 
Petroleum recovered by present methods of flowing and pumping 
: from ^Img wells and acreage thus proven m the United States 
; amounts to 54pO|Opoppp bbl accoring to an estimate made by 
I the CewTOittee of Eleven of the American Petroleum Institute 
I m r 9^5 teport estimates that after pumping and flow 
ing there will remain m the area now producing and proved 
ad^oooowooo barrels of ml 4 considerable portion of 
which can be recover^ by improved and known processes such 
as flooding with w^ter, the Introduction of air and gas prmure 
^ mmt when price Jt##es tfmproved methods of deed 
Mow off spdf producing will disclose m kmj afeas 
, not Mwrto available, which wfH be^ tantamount to ^ 
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l\oi>m WD Ce\tral bccRin 
Lmt d States 
Canada 
Honduras 
Panama 

Total estimate for \orth and Ctnlral 
\mcnca 

South A]iCERic4 
Colombia 
Venezuela 
Peru 

Argentina 

Chile 

Total estimate for South 4anenca 
EmoPL 

United Kingdom 
German} • 

Poland 

Ukraine 

Czechoslov ikrn * 

France 

Belgium 

Norway including Spitzbergen 

Spam 

Yugosla\ia 

Russia 

Netherlands 

Rumama 

Hungary 

Austna 

Bulgaria 

Italy 

Sweden 

Denmark 

Greece 

Total estimate for Europe 

Asia 

Korea 

China 

Japan 

Manchuria 

Siberia 
Indo China 
India 
Persia 

Total estimate for Asia 
Atoca 

Belgian Congo 
Southern Nigeria 
Rhodesia 

South Afnca 

Total estimate for Afnca 


OcieAKXA 
Australia 
New ^eaknd 

Bnti^ North Borneo 

Wia 

OoestWk 
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knot’ll in regions not indicated on tht Stebinfeer map although 
m most su h instances the geolo ical conditions eem to preclude 
reser\ es of great importance and that there are in other countries 
man> untested region m Vv^hich the geological conditions appear 
to be fa\ curable for the occurrence of oil helds though surface 
indications of oil ha\e not >et been reported possiblv due in 
part to insufficient exploration It is highly probable he said 
that oil in considerable amounts will eventuffiiy be disco\ered m 
areas of north west Canada Other re ions outside of the Lnited 
States in North America '^hich eem IiLelv to make contributions 
possibl> of minor importance include Central America Santo 
Domingo and lower Calitornia In South America important new 
centres ot production seem probable along a very extensive strip 
of territory bordering the east surface of the Andes and m addi 
tion areas ot north eastern Brazil are possibly oil bearing 

Madagascar offers much promise and conditions favourable for 
developing oil fields appear to be present not onlv m Angola and 
other regions of west Africa but possibly m east Afnca also 
Australia Tasmania and New Zealand may yet di«^cIose producing 
areas of value and it seems reasonable to expect new discoveries of 
importance m parts of India not on the Stebinger map Arabia 
Palestine Armenia and Anatoha ail offer thoroughly circumstantial 
indications 

Also It seems rather probable that oil will be produced m 
portions of Spam Austria and other countries of western Europe 
Considerable extension of the known Russian oil areas may be 
expected and Siberia about which geological information is so 
greatly desired and which is said to carry indications of oil de 
posits in Transcaspia Turkistan Kamchatka and notably in 
northern Saghahen may reasonably be expected to contain oil 
beanng areas China has oil mdi cations in at least four of her 
provinces It appears probable that oil is present scattered from 
Persia and Transcaspia eastward as far at least as Gobi There 
are possibilities of oil in the Philippine Islands 

Evidence as to the probable presence of additional oil re 
serves m the areas just reviewed leads White to conclude 
that there are probably 20 000 000 000 barrels of oil available m 
the world- in addition to the 43 000000000 barrels contained m 
the regions covered by Stebmger s estimates quoted above or as 
much in round numbers as 60 000 000 000 barrels in all 

Petroleum Substitutes — ^The chief substitutes for petroleum 
now available is oil obtained by distillation from oil shale and from 
coal Though oil shale is now utilized in only a few countries it is 
widely distributed throughout the world and the oil shale resources 
of the United States are so extensive as to furnish a guarantee for 
the future In North Amenca oil shale occurs m both Canada 
and the United States but is commercially undeveloped 

Uarge areas m the eastern United States and eastern Canada are 
Underkm hy dark shales of the Primary or Palaeozoic age that 
are M many places as uch in organic matter from which oil can 
^ as those mined ccmimercmlly in Scotland and France 


Comp ratn el} little 1 know n about oil shale m South Amer 
ita hou h It 1 said to occur m Argentina at se\eral localities 
ir Brazil nd i Chile Lnprofitable attempts have been made to 
J ill oil t om oil shale in eastern Brazil In Africa thm beds of 
rmintd Hw-le c pabie ol vielding oil when distilled are reported 
Iron An^^ola ht Be lan Congo Natal and the Transvaal Per 
haps tnt 1 cbt rea of oil shale is m the Belgian Congo 

In Europe ne commercial de\ elopment of the oil shale industry 
began ear m he 19th century before the rise of the modern 
pe roieum mdu tr\ About 91^ of the worlds oil shale output 
ib produced in Scot and 8^0 m the Autan and Aumance districts 
in E topia and France and the remainder in Australia Germany 
and Italv la ‘Scotland the oil shale industry has been able to 
compete succe sfuliv with the petroleum industry because of the 
output of valuable b> products made in connection with the oil 
nd becau e of the remoteness of Scotland from the principal 
sources of petroleum — southern Russia and the United States 
Large depo its ot oil shale are reported to occur m northern 
Russia Oil bhale in Asia is not mentioned in any report that has 
been seen but valuable depo its may nevertheless exist there 
Formeri> oil shale was mined and distilled in Oceania at 
several places m Australia (most of them m New South Wales) 
and m \ew Zealand But the total shale oil produced in all these 
places has amounted to less than 1% of the world s output 

The L S Federal Conservation Board estimates a supply which 
can be recovered from domestic oil shale if and when the price 
warrants its extraction of 9 000000000 bbl nearly ten times 
the total quantity of oil that has been prodjjced m the United 
States from 18^9 to 1929 At the present rate of production from 
well this quantity would suffice for roundly 100 years The esti 
mate is made that the two a id one half trillion tons of bituminous 
sub bituminous and semi bituminous coal in the United States 
within 3 000 ft of the surface is capable of yielding about 92 
000 000 000 bbl of motor fuel more than 300 times the motor 
fuel production m 1927 It is also estimated that another 12 000 
000 000 bbl of motor fuel may be obtained from the 940 000 000 
000 tons of lignite deposits in this country This would make 
available an estimated toba,l quantity of 104 000 000 000 bbl or 
4 264 000 000 000 gal of fuel for motors in addition to the 
numerous bilhon barrels of crude oil from wells and oil shales 

(L M F) 

METALLIC AND NON METALLIC GROUPS 

Under this heading are discussed the most important metallic 
and non metallic substances mcludino^ Iron Lead and Zme Cop 
per Aluminium Nickel Manganese Tin Tungsten Vanadium 
Sulphur Mercury Silicon and Mica 

I IRON 

Broad allowances for incomplete information must be made 
when considenng iron ore resources While no new immense iron 
ore fields remain to be discovered m either Europe or North Amer 
ica the remaining four contments are still largely unsurveyed Of 
knowm iron ore reserves 15000000000 tons occur m North 
Amenca 1 2 000 000 000 m Europe and 7 000 000 000 in South 
Amenca If it be assumed that the remaining three continents 
are proportionately as well supplied — ^and against this assumption 
there is no geological argument — ^the conclusion is reached that 
the world iron ore reserve is a total of 90 000 000 000 tons 
The world was in 19 9 using annually some 150 million tons 
of iron ore This was supplied by many mines but a few great ore 
fields were responsible for the hulk of the tonnage The Lake 
Supenor iron ore region m the United States ships some 60 million 
tons annually and the Lorraine field of France and Luxembourg 
about 40 millions The fields of Great Britain rank third with 
around 13 million tons and the Alabama region of the United 
States fourth with some 6 millions After that ranging from $ 
million doym to 1 million annually come Spam Sweden Man 
churia western France Newfoundland Cuba and North Afnca 
The localization of demand may cause more concern than ex 
cessive total consumption for a few ore fields are being drawn 
upon in exceptional tonnages while other large fields are practi 
cally unused For example if the present day drafts continue 
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field sug^es^ that ort 0 pa t t di\ g ^ \ U re t / 

in the L Lt Superior region \sRhm « \ n 
Britain \\i iin the cen aro 1 1 Bor t 3 t ^ 

As against hi lar oit threat \ ut a > 

pre ent dnt s tht bai a is r f 

'^hile the \ast rtsine ot B i/i Laiw ^ > 

rot 3 it been dr \ n upon t lou i t 

Lmted Statts can rt am 1 prt t ^ tict pi ir 
manuiactuFP for Sf\tril decii n irt It i ^ j t t \ r 

that soon the old | nm t\ ot G « t I ri ii ^ p \ 

can leade hip Aih m he e hf 1 > i imi i on t t t 

lenged b} a nt’^^ European corii t 1 lur 1 1 t ^ o n Li r i t u 

\orman ore fields and upon t European c 1 ar i t 

With regard to the tour contincn vnith are k \ I Lboa i 
and less de\elope( indu ruh) c\is mo' L o\\ er e o rel t 
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validity It ma> be saiel> 1 sun ed for exampit ha ie k. % n 

coal supplies of \sia p ticukrV m Cl na d Ir u. wiu m i \ 

and encourage a large iron and s tel indus rv local con i p 10 1 
increases and that under certair cordi^ion the c\ ts pr«*du 
may be exported so as to become a senoub l^c or in Europe n and 
North American trade and iiidu tr> W nh egard to '^outh \mer 
3ca Africa md \ustralia pre ent knowledge 01 raw ma tnal re 
sources suggests that while Australia ma> ea ih becorre sell 
supporting in the way of steel and iron produ t& the o he U u 
are iiLel> to become important as export tis of iron ore to coil 
rich areas but not gs serious producers of iron and it products 
Older conclusions as to iron ore exhau tion ha\e been moaitied 
seriously by the fact that witlun the pa t wo decades their 
bases of deduction ha\e been stnLiiiglV*changed For i^o >ears the 
world iron industry h d increased at the rale ot co each decide 
and most earlier estimates prolonged this pa t rate of inerea e in o 
the mdefimte future Now for the tir time m the hi ory of 
modern mdustriaiism there has been experienced a period of 15 
years in which the world iron industry has not progressed and } 
there is no reason to assume that whenever this dead point is | 
finally passed o\er the old rate of increase will be resumed 
It IS indeed far more liLeI> that m the future the iron industry m 
the world will mcrei e at a far slower ra^e possib!> not above 
that of the rate of increase of world popul ition If so the known 
ore reserves will kbt for very many generations fE C E ) 

n LEAD zme 

Lead — ^No quantitative estimate of the copper lead and zinc 
resources of the world has been made and it is doubtful whether 
a reasonable approximation can be made Looking backward 
through 50 years there have been periods when it was thought that 
the supply of these ores was superabundant and other periods 
when they have seemed to be scarce and opmioniiias swung from 
one extreme to another Especially has this been true in the m 
stance of zme However as to each of these metab new dis 
covenes both geographical and technological ma> develop 
valuable resources out of what was previously unknown or worth ^ 
less The only conditions under which the world s resources of 
minerals can be reasonably forecast are when we may say that ; 
at least we have so much as m the instances of coal and iron 
Between these extremes it is always a matter of the eqmhbnum ; 
among production consumption and price So far as we can see 
ahead we shall have a sufficient supply of these metals but we can 
not see clearly what price we shall have to pay for them even 
through the next 10 years 

The production of lead comes principally from the fo! 
lowing distncts their percentages being given South eastern 
Missoun II 7 j Utah 8 6 Coeur d Alene (Idaho) 75 Tn State 
covering the contiguous parts of Oklahoma Kansas and Missoun 
59 Mmeo 126 Spam 92 Broken Hill NSW 95 Sulhvan 
mm Kimberley B C 75 Bawdwm mme Burma 3 5 Ihese 
places account lor about 76% of the world s productimi Except 
m south eastern Missouri the mines produce a mixed om wluth is 
iBiHed so as to give an enriched galena product for the lead 
smelter and a blende product for the zme smelter Many of the 
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output of the pre int iarg producing districts — Lroken Hill 
frankiin nd kiinotrley — it the tur ent rate for i^nother o vear 
at least mav rta onablv be forecast LpiCr Sik ii Tri Smte 
Iglesms and Butte can not be expt etc a so to do except us to the 
Bki Scharlev r me m I pper Siltsn and the O phin C irl at Butte 
On the o^hcr hand ntw sources of production irt being de 
\ eloped a the results ot exploriUo 1 of new terntor> the extension 
ot ransport itiun and improv cm nt oi mctallurgic procc sscs which 
not op2v m ike it possiole to use profit xbh ores th t lorn erlv were 
con idcrcd rctrietor} but also to give an increised >ndd from all 
ores Among the new district that are making or are promising a 
vield ari- FIm lion Sudbury Buchan. (NF) Broken Hill (N 
Rhod) Roscberi> (Ta ) Mount Isa Cerro de Pasco (Peru) 
B> 19^ mo t Oi these will be producing A general upward trend 
of price was expected in 19 as a consequence of the increasing 
scarcit> of zinc ore but the idvent of selective fiotation changed 
that outlook almost immediately Portions of the world as yet 
unexplored scientifically may have great zinc ore possibilities 
as northern Canada wherein important deposits are now being 
opened Labrador Newfoundland the Andes Siberia, where there 
are some great known deposits Africa especially in the north and 
in the Congo region and in Rhodesia the interior of Australia 
and in New Guinea 

The production of ores up to the present time has been from 
deposits whereof there have been surface indications Much of the 
worlds surface is covered by alluvia! material which probably 
hides mineral deposits 'We are on the eve of advances m gm 
physical science and methods that are opening the way to the 
discovery of such hidden deposits On the side of requirements 
the need for all of these metals steadily increases Immediately 
previous to the M orld Wir the annual per caput consumption of 
the United States i^as about b Ib of copper 9 of lead and 6 5 of 
23 nc In the principal countries of Europe the average was a httle 
less especially of copper In 19 9 the Amencan per caput con 
sumption was about 15 lb of copper 12 of lead and 10 of zinc 
European consumption was however^ stiE below the pre war rate 
A contmuxng increase may be expect^ in Amenca and in Europe 
a regaining of pre war rate and then advances These prospects as 
to requirements foBow from tks intanate association of copper 
and lead with electrification and with storage battenes For lead 
: there is no general sabsMute although aluimniiim js employed 
occasionally for dectncal traasmtssion Though hardly to be 
rated with co|:^t and lead nm is used to m important extent m 
brass and in paints it rtfiaces les»d when the latter becomes 
sarce (X ) 
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riiL. rtc nt bife or> of tbe copper indj ti> is c o eh rda ed o 
tb tremcEdoub dec eiupment oi be electric I irdiL- ric m the 
ts \ Ie 19 ^ E ill o ot tbe ^otii lEuji ou put of | 

ihf Et 'll was ecu u'^i d bj tho e mdu nth \lorid producuon 
for the ^ea >e«.r eidm*^ Dec 1900 was \ 1^5 ors for 1 
the tea \t r erdm^ Dec ig appio\imateh lo i 

ton In tbe e^riiei period ^he Dnited S ates famished st 
and m the lat r 5^ 9^ Soaih Americas proper ion rose from 
S4<'^- to 16 and \iricas from about to about < The 
lota! recorded output of the world since iSoo has been about 
9 I "'o 000 tons one half 01 which ha b tn supplied b> he mines 
of the United State Indications are that South America \rnca 
and Canada will mciease their proportion m the ne'tt ten >ears 
Prior to the xploitatioii ot the lar e bodie 01 the porph>ry or 
low grade copper ore it was not customary for the copper produc 
mg companies to publish statements of reserves ot ore in the 
e,rouiid The porph\ rv companies report reserves because in gen 
era! the evpiorition of uch a posit can be done ver> cheapl> by 
dnlhng mmy > ears in adv ance 01 minin«^ operations 

The so called deer level or vein mines still adhere to the 
practice of not puDlishing re er\es because of the large amounts 
of money required to explore such deposit much m advance ot 
actual mining and the probabilx^} that if such a policy were pur 
sued the work would largtiy have to be done over again wher^ 
mining operations overtook exploration The general practice of 
these companies is to keep exploration four or five years ahead of 
mining gauging against past performances the amount to be 
done b> the relative rate of discovery per foot of development 
Published estimates of reserves in porphyry mines have included 
only such material as could be treated prohtablv at the time of 
the estimate Lower cost per ton of ore increased recovery of 
metal per ton of ore and higher price of metal all tend to lower 
the minimum grade ore that can be treated profitably 
Several important companies are now making money by the 
extraction of ores which do not contain over 15 lb of the metal 
to the ton while 25 years ago the mimmum grade which could be 
profitably handled was more than double this amount The Rio 
Tinto district m Spain has been produemg copper since the days of 
Caesar and in 19 4 had an output m the neighbourhood oi 70 
ocKi 000 pounds The last official statement of ore reserves by the 
principal company m this district was made in 1905 at which time 
the reserves were estimated at 60 years supply Since then 
highly important discoveries have been made 

The Mansfeld Copper Company mines in Germany have been 
exploited for sever^ centuries and are now produemg between 
30 000 000 and 40 000 000 lb annually The first recorded pro 
duction from this district was about a n 1 200 Attention has been 
recently attracted to developments in Chile and Peru One hun 
died years ago Chile was one of the chief copper producers of the 
world and the copper deposits of Peru with associated high grade 
silver -ores were known to Pmrro With cheaper sources of supply 
in the Umted States importance waned m these deposits only 
to be revived in the present century with the recognition of the 
availability of large deposits of copper ore contaimng 40 to 50 
lb per ton which could be profitably exploited on a large scale 
The latest official estimate of the reserves of the Chile Copper 
Company shows about 700000000 tons of 2 12% copper from 
which about 24000000000 Ib of the metal j-re recoverable by 
present k^wn methods This is equal to 100 years life at the ■ 
present rate of output— with possibihties of adffitional hundreds ' 
of mifiiops if not billions of tons which may become available if 
costs can be reduced to the present level of those of the Utah 
Copp^ Company now operating profitably on %% ore This ore 
together with certain others constitutes a very large ifeserve ' 
of copper These occurrences do not include all the deposits of 
OOpper amenable to even th^ present methods of exi^oitation to 
mf of the Imown deposits ceitam to be developed 

future ecpIbnueSt Similar considerations apply to the 
^ More Mowt develepb^ts m Africa where one company ’ 
Aba# at apimouMaMt ^$^oo0po0 tmaa 

eigstmice of pre erf fchs ' 


gijiat ir this r a 1 he best evidence of the presence of greater 
ar ounts of copper contained m ore carrying only % or less 
which upon he de\tlopment of adequate transportation and 
labour buppl> will e\eiituaii5 become commerciaii> available 

To sumiranze the situation as to the world reserves of copper 
mthe o called porph>r> deposits which although known were 
uii-.\aihble at the begmmn*^ of this century these deposits are 
now supplyin ore half the w orld s needs and have resources suffi 
cien to last o \cars at the present ra+e of production with present 
method Tht \ cm mines m the United States ha\ e in the past 
upplied o\t.r 6‘>‘^ of tbe output and may Ion mantam this pro 
portion At ka two might es imate that their present resources 
are is great as tlio e of the porph>ry group The American Bureau 
of Metal S atistics has published consumption figuies showin 
clearly the reiauvel> slow reco\ ery of the European industry since 
the W orld ar compared to the marked progress m the Umted 
States At th same time the figures point definitely to an increas 
mg European demand for the metal Great Britain France and 
G( rman\ ha\e an aggiegatc population of 150 000 000 people It 
their per caput requirements e\entually reach the present level 
of those m the United States (15 54 for 19 6) they will require 
an additional one and one quarter billion pounds of the metal per 
annum On the other hand the existing facilities for production 
plus those m process of development and projected are sufficient 
to mee these requirements within the next ten years if they are 
needed There is nothin*^ to indicate any present failure of the 
supply of copper Copper is practically indestructible and as the 
total supply of metal above ground mcresi^es the amount ot 
second hind metal or scrap available for consumption increases 
and the need for xirgm copper fiom the ground decreases 

(A Not) 

IV ALITMimUM 

The alumimum content of the earth appears to be concentrated 
near the earths surface F W Clarke and H S Washington 
estimate that the earth as a whole contains only i 79% of alu 
minium but that the outer crust to a depth of 10 m contains 
805% This IS equivalent to an aluminium oxide content of 15 
to The ores of alumanium are en ployed for the production 
of alummium alumina aluminous abrasives cement aluminium 
chloride alum etc From economic considerations those ores are 
employed which yield the maximum number of units of alumina 
per unit of cost For this reason the pre eminent ore is bauxite 
which contains 50 to 60^ of alumina The bulk of the world s 
alumimum is produced from alumina extracted from bauxite by 
digestion with caustic soda — ^the well known Bayer process In 
1929 about four tons of bauxite would produce a ton of alumimum 
Bauxite of commercial grade is available in extensive deposits in 
Europe North and South America Asia and Africa but the bulk 
of the production comes from the first three of these continents 
E C Eckel upon the assumption that the available bauxite per 
square mile of area is the same in other continents as in Europe 
has estimated the world s bauxite reserves as about 2 500 millions 
of tons In 1928 the worlds consumption of bauxite was only 
about I 500 000 tons Allowing for substantial annual increases 
m consumption therefore the world s supply will last a long time 

The alumimum industry was in 1928 using the purest bauxite 
particularly with respect to silica and much of the world s supply 
of bauxite is less desirable for the Bayer process However there 
are other processes being developed which can handle lower grades 
Among these are the electnc furnace process of C M Hall as 
recently developed by Aluminum Company of America as well 
as the processes of Pedersen and Haglund Other ores of alumm 
lUm particularly certain of the silicates are proving susceptible 
to treatment by processes now under development so that when 
th^ become economically important they can be utilized This will 
sfiffi further extend the available supplies of alummium ores The 
consumption index of alUmimum is increasing more rapidly than 
some of the older commonly used metals Up to 1:929 alummiuM 
has competed panapaly with copper and other nan ferrofis 
metals an a price per volume basis With the greater realization 
bowevor^ of the mmome value df the hghtne^s and stren^h df 
^nd tjte develupaent of strong^^ aEoy$j alunmbUte 
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occurs as mcktl ihcatt i tntralh is 1 c c ubit ihc ite ol ni art 

magnesium) The Canadian deposit art \piiiio! h tir t t e 

those of \ew Ciiedonia of tht stiond t\pe Tht icn wn C 1 han 
mcLei deposits are located m Sudbur / di Intt Out \ithin a arta 

40 m longbv^oin w dt While some ^ Jtpo t 01 \ar\ir^ sue 
and richness ha^c been located met tht on^mii disco\er\ in 
1 88^ only a few of these mint art worked Ihus in t ^ p Thi 
Internalionai Nickel Compam was openling onl> the ( eight on 
mine and was at work dt\ doping the F ood mint tor future, iro 
duction The Mond Nickel Compmt was dt\ doping ht brood 
extension and operating the Garsoxi ind Li\atk mint On the 
basis of diamond drilling and other txploritort work it is e ti 
mated that there 1 proven ore in sight of ippro\imitd> i/*, 
000000 tons containing between Inr^ and four million tun of 
nickel With a world consumption ot approxim id\ 40 c^o tons of 
nickel per annum this is equivalent to 100 >t ir oi privtn ore 

The New Caiedonn deposits originally discovered in i8f 
rapidly assumed primarv importance and from is ^ to loSo were 
the chief producers of tht world s nickel In IV05 the New Cale 
donia deposits were surpassed m production fov the Canadian 
mines which since that time hi\ t mamtamecl their pre eminence 
The peak of New Caledonia prod uttioif was reached in toii It is 
now a steady producer of about of the world supply Owing 
to the character of the New Caledonia depo its it is impossible to 
give any figures on ore resources or potential production It is 
known that there is still a large amount of ore on the island 
and It IS believed that New Cakdoma will continue to produce 
nickel for many years Besides these two localities deposits of 
nickel ore are known to exist at a number of places In general 
these conform in type to one of the two classes mentioned above 
but the sw and character of the deposits render them non 
commercial under present economic conditions The best known 
of these are deposits of the sulphide type ores m Norway Fm 
land Sweden Germany and South Afnca and the^iiicate type ores 
in Mad^ascar Germany and Greece Nickel ores m the Umted 
States are comparatively unimportant {J F Th ) 

WorM resources of manganese may be divided Into two classes 
manganese ore containing more than J5% manganese and man 
ganiferous ores containing less than 3:^% manganese In coun 
tnes where manganese ore prodiKtion is large and consumpticm 
small the second class is of small interest whereas if the opposite 
conditions prevail mangawferous ores may he of considerable 
importance In modem steel making practice the trend m toward 
a greater use of high manganese pg iron Manoanese $rmt.) 
and manganiferoiw ores are extensively used In blast furnaces 
TJte practice is particularly useM wheie the proAictm of ferro 
toanganMO grade ores Is small as the h^h manganese in Urn pig 
non in a higher mai^iinese contmt of tibi steel dtirfi^ 

«d thns in a savpg of eacpeasive ferro mwganese The 
of h*gh maagaiaese wm is ccwwion in Geriaaiiy Is hccoai 
ior m tito Umted State 
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bt narati pn c oar dipt i oi protrt 1 ti lower 
vd be on t proii iHf Iimwisc cs onon t U bt (.acted m 
mrui K an i hightr reco trit rt idUm ir( n m pr vc 1 nithods 
u trt d t lug ml n i ^ wih fud to tvpind tbi rtsuurtt oi 
ht world 11 ano her Uilor I's the po luility 01 di lovtnng 
new held of ubstmtni inipor imi the nio Iikflv irei being 
mkntr \fri 1 Aith I rencfii Indo C him itid Chin oiier 

mg exaient opportum y In 10 b «^omt authr#rt!e icretat a 
lairlv umiorm nte ol prudutlmn lor ten yta s to bt followed 
D a pnduil dedme bteau t ol he exhm tion ot the p tHlurmg 
fields Today even the more apprthen ivt furtsie supplies to 
asbure any rei onibh den md for a subeiantiih Ijni^tr period 

I or a number 01 ye r the Federated Mihy htaHs hnt von 
tnbmcd about one third ot the vorlds output oi about 150000 
tons ilmost entire h frun placer operation In 192$ as a con 
sf^qutnee of the putting mto operation a large number of new 
modern dredges the perceauge waj» mtreased to abo# 40 the 
world total at the same time passing 1^0000 tons bull further 
inereases m the NIalay biates are to be expected and with tise 
introduction of bigger and better dredge the reser e& of exploit 
abe gr dt arc steadily expanding Bolivia was the next largest 
producer m 19 S with :j c of the worlds total compared with 
about So in recent wears Production comes from lode mines 
mostly m one dis net The largest individual producer is plan 
nmg a substantial expansion m production I lacers are being de 
V eloped that may augment the output Improvements m ore 
dressing and metallurgy are liidy to make practicable the wm 
nmg of lower grade lode ores of which there are good supplies 
I The Dutch East Indies third largest contnbutor account for 
I about a quarter of the world s supply The mines are placers 
* and^ being controlled fay the Government m apansion m output 
took place m 1928 Nigeria Siam and China ea^"h with about 
5% of the world s total output have fields possessing possibilities 
of expansion and a reasonably long life (A B P ) 

VIII TlllfGSTBIl 

The metal tungsten has played a verv important part withm the 
last quarter of a century in the prepress of the electrical and 
mechanical arts Recent developments indicate that its importance 
wiE be sill grwttfir in ttis coiauig years It is a cMel com 
ponent of tool steels and enters into the manufacture of hte 
resisting and non coirowe steels Recently tools have be«a i» 
vmted conststing of pure caAtde imbedded k a metrfli^ 

matnx which promise to revoliiloM» tl» art of cutting and simp 
liig not only niftals but also sucii mawmfabte n«te»als as porce 
lak glass, bakrftte etc la 1929 timgstei fewmed the light ftk 
meats contact pofeta aai X-ray targets of the electifcal indu^fy 
besidw as a fate mwfiwl: stels With Up 

strides made la mM$ nhi hftlefy« Its expanrfoB Into 
olictee mduitiy nay 0 m to ^i^rticos 
^ Niluw Ims f ptvjifcd a very wlcte^eti 
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\ntnLi Eoropt i 4 rca h t or nc or hr been 
coniiiierei I roilLt r o an ten mineral Tu ei bttp 
1 tirrpara nth re al and h h betP the tid 1 our ot 

producer 1 ol am 1 1 it upolit s t^e d as pus iD^e The 
bUDrciraci ot tur ten prDductioii has flo d iron coun r\ to 
coiirtr\ s tit huriace or as e\biu ttd id mort ixpei nt 
deeper mmm m at nete am Bu nia aid the Fedtr eia Maia> 
^tatt held the bull ot the tin<i^st n roarkti until the \\crid War 
Then \orth and South \ir nt be<^aii to product ore China m 
191^ produced oiH ibout of the totii output ot tht worM 
whereas in iq / it produced o\er 6s From mdicat ons m 19 9 
the Lilted ^tate bid fair to become a hr e f etor in tun" ten 
mining as the) are the largest consumer Owir to its great im 
portance m warfare it is the endtaeour of the principal Govern 
ments ot the world 0 keep their indigenou tung i-en re ources 
under development tn spite if the lower cost of fo eign minerals 

The important commercial mineral 0^ ungsten fail under two 
mam "roups the hr group being tungstates ot the metals iron 
and manganese and the second group being the tungstate of cal 
cium The pure iron tungstate mineral is known as ferberite and 
the man anese tungs ate as hubnente The mixed iron man anese 
tungstates a e called wolframite The onl}- important mineral if’' 
the second group is the calcium tun state known as scheelite 
Lntil ecently scheelite was the more coveted mineral for metal 
lurgical purposes owing to its greater purity but progress in smelt 
mg and i eduction practice has oitset this advantage 

IX VARADIUM 

The tremendous advances made within the last few years m the 
transportation industry be it railroad automobile or aeroplane 
have very marledi> brought forth the importance of the metal 
vanadium It is always used m the metallurgical mdustrv as an 
alloy It IS added to metals m ver} small quantities > et produces 
in the hnished metal ver> marked changes m physical properties 
The present day mass production m the automotive industry or 
the developments in the aeroplane motor would not have been 
possible had it not been for the development of vanadium metal 
lurgy Vanadium has also played an important part in arma 
ments 

Vanadium is one of the most widely distributed elements m the 
earth s crust being present in almost all igneous rocks However 
occurrences of the metal in concentrated mineral deposits are 
scarce The one dominating occurrence of vanadium is at IMinas 
Ragra in Peru South Amenca being the source of 8:>% to 90% 
of the total vanadium produced in the world The other workable 
deposits of vanadium have up to now also been confined to the 
Western Hemisphere in Mexico and the western parts of the 
United States especially the States of Colorado and Utah Very 
recently however deposits contammg vanadium have been devel 
oped on the African continent m Rhodesia and in the terntory 
formerly known as German South west Africa and now under 
British mandate There are other less important occurrences of 
vanadium known on the European continent m the iron ores of 
Sweden and Norway and also m those of Luxembourg However ' 
these have no commercial significance The mineral found in the 
most important deposit m Peru is patronite a*vanadium sulphide 
In Colorado and Utah the occurnng minerals are roscoehte a 
vanadium silicate and carnotite a radium bearing uranium vana 
date The ores of Mexico and Africa are desclomte and mottra 
mite complex vanadates of lead zinc and copper 

The already known resources of vanadium minerals m the world 
fully assure an adequate supply for approximately the next 35 
years At the same time considerable eSort is directed towards 
new deposits or further exploiting the known ones The 
consumption of vanadium is augmentmg yearly Vanadium is an 
cfesmiial constituent of high speed tool sted the demand for which 
has increased tremendou^y with the expansion of mechanical 
prddimtion It is also ub^ in heat reastmg and norKoxrosive 
stmfe Very wcmtly deveJcWaents m the chemical mdt^try wiE 


RESOL RCES 

tend to 1 ake larse demands on \anadium resources Vanadium is 
bcginniCjs 0 be u td m the textile \armsh linoleum and rubber 
indu lie and a particularly important application seems to be 
the use ot i oxide as a catalyzer in the manufacture of sulphuric 
acid replacing phtmum \anadium may also be applied m the 
gricul ur 1 and ph^-rmaceutical mdustnes Marked strides have 

* been mide m tht- metallurgical treatment of vanadium minerals 

0 that material prexiousiv considered low grade or useless have 
been made available to the mdustr> thus augmenting the sources 
of raw mattrialb and thus adding to vanadium reserves (B D S } 
r 

X SULPHUR 

\auve sulphur or brimstone occurs m many places throughout 
ht world generally either m beds of gypsum limestone and 
associated rocks or m the vicimty of active and extinct volcanoes 
The principal extensne deposits are found along the Gulf coastal 
plain of the Lmted States in two places in Sicily at several points 
I on the mimiand of Italy m Japan Spam Austria in the Aleu 
tian 1 lands Maska m ihe Chilean Andes South Amenca m 
i China India Russia and m several of the South Sea islands Until 

* i90:j Sicily controlled the sulphur industry approximately 85% 

' of the total world s suppl> being produced m Sicily and Italy 

It was discovered many years ago when drilling for oil that 
sulphur existed in large quantities in the saline dome formations 
of the Gulf coastal plain of the U S No successful method was 
devused for winning this sulphur until the development of the 
Frasch process about 1900 (See Sulphur ) 

With sulphur obtained at low cost by this process the deposits 
of Louisiana and Texas became the piincipal sources for the world 
the Sicilian production taking second place Since 19 3 about 
85 of the worlds supply has been from the Texas field i % 
from Sicily and from Japan Spam and other countries 

It IS estimated that the Texas known reserves are at least 
50000000 tons That more discoveries will be made is almost 
assured The worlds consumption of native sulphur since 1923 
has averaged yearly about 2 300 000 metric tons No recent data 
have been published regarding the reserves m Sicily It is there 
fore to be seen that the ^pply will apparently be adequate for 
many years Other deposits m the Umted States are consider 
able extent but are not of present day commercial value Pynte 
ores gypsum and waste smelter gases may be considered sources 
of sulphur competing with native sulphur 
The chief use for native sulphur is to bum it to sulphur dioxide 
gas for the manufacture of sulphuric acid or for the production of 
sulphite liquors for paper pulp manufactur For certain chemical 
purposes especially for the production of agncultural insecticide 
sprays and m the manufacture of rubber and sulphuretted prod 
nets native sulphur has a distinct field of use (A E W ) 

XI MERCURY 

Although free mercury is found m the form of amalgams and 
approximately 5 ores contammg mercury are known cinnabar 
IS the only ore found in sufficient quantity to be of commercial 
importance It is rarely found m a high degree of purity but is 
always mixed with large quantities of rock Italy and Spam 
(1929) furnish over 80% of the worlds mercury Nearly all of 
Italy s production comes from the Idria and Monte Amiata dis 
tncts In Idria the ore is rapidly approaching exhaustion but in 
Monte Amiata the quantity of reserves now under development is 
estimated at 20 000 metric tons mdicatmg a life of ten years at 
the 1929 rate of production and is supplemented by large un 
developed areas m the same region which insure a supply for a 
much longer time In the Almaden district which furnishes the 
bulk of the Spamsh supply the reserve is estimated at 40 000 
metric tons or more assuring a supply for 25 years The Umted 
States holds third place in production but the richest fields are 
fuHy or nearly exhausted and a thorough survey has revealed no 
important possibilities Production m Czechoslovakia and Russia 
. has increased each reaching 2% of the total Mexico supphes 
j about 1% of the total and the rest of the world less than 1% 

I Pro 4 uction m the prmapal fields of Italy and Spam is regu 
[ Jated by agreement prinajm! uses for m^cury ek (1) 



SILICO\ \\D 


FmsIC\i RlSOLRClN 



drug ind chtmical ( j luirrma t in t ^ ^ 

meets tor pim s including nan i i i o n j n ^ t 
tricai apparatu incljdi% r aio ii i l \ i I 

felt for hts (6 1 mercury \ pou tnure I H i n r 

the u e ot mercur} has betr aimo i I t u 

of liver and the amalg Tv^aiioii o oti or 1 1 1 4 

and Sliver once impor ar hi be r li ^ jf 
c>amde and flotation proct e T e u e ut 
en me is mcrea mg ^ i k 1 

XTL SILICON 


i i 


i t 


I 


1 0 I 

\ \ i 


> r ! i at y \ 0 int is a t t 
{ I 1 i ^ / « ! I r f 1 \1 « I it 

^ L ^ e aL I i I 

1 ^ I i i In t i i i t t 

i ]i u iiaiu r A t 

^ i ”1 bt ii i I iu ti 1 

t vT i dtpr 3 i ^ 

j i I ^ u c “\Ii 1) g m uj i 
^ 1 C ^ r J ^ u li \nitnra 

I a iW M M\ I 


While the element ilicon d( iocti*it ^ 
compounds make up approxiraft v rt ^ t r 

Silicon is found m tht form 01 luun dn igl 1 ht ] i 
or as silicates generally m com bmat on i a a in ^ s f 
feldspar etc) Industrially uselul rd tommtr lalS n po n 
sihcious resources are conscqutn Iv ^tnira > i at u 

countries Of primaij importance art h> drous al ir 1 1 m siii 
cates broadly termed cia\s \ar\irg m pu it> of rhen 1 d co’^ 
position and m physical propcrtie from Lajlm vhi h pprji I 
the pure aluminium silicate kaolim^c to ht sh ies un th con a n 
enough Laoimite to render them ’ftorivable in cc an ic aroct es 
The uses which days find m indu tr> m ly be nu marized is lul 
lo\^s laolim (’^hiie burning da>s of high p rit\ ) for n ikirg 
paper porcelain and chinaware ekctncal purceiam v iP n e ard 
rubber fire clays (high fusing cla'^ gemr Ih with some irtt il c i 
and I or ^ of iron lime and alLaht 1 tor bre bri< k ard other 
metallurgical refractories glass house refractont gis retorts and 
retorts for zinc smarting and m gtntr li for use to wilhs nd high 
temperatures sewer pipes chinnev tilc d > and graphite truci 
bles and m the manufacture of aluminium sulphate common 
clays and shales (miscellaneous rocks which become pla ic on 
grinding m water) for common brick sewer pipes bmidmg tiles 
Portland cement electrical conduit tiles chemical stoneware 

Sdtea (sihcon diotide) occurs chicflt as quartz m the form of 
sand sandstone quartzite rock \em quartz and rock crystal and 
also as infusorial earth Quartz sand and cru bed quartzite rocks ' 
find uses in abrasives glass glazes and enamels liica refracto 
Ties electric furnace products (sihcon carbide and many metal 
silicon alloys) porcelains sand lime bntk and other ceramic 
products \ em quartz or rock ciystai is necessary for the produc 
tion of transparent fused silica but the translucent material may 
be made from quartz sand Rock crystal m large sizes is impor 
tant as a gem Ganmster a form of quartzite is emplo> ed m man 
ufacturmg silica refractories Infusonal larth or diatomaceous 
earth is employed for thermal insulation and for iiltering and j 
clarifying m chemical manufacture and fullers earth which is 
properly a clay is similarly used for bleaching md clarifying oils 
and fats Among the useful silicate minerals is feldspar of pri 
mary importance m porcelain wkteware and other ceramic prod 
ucts glazes enamels and glass The minerals silSmamte andaiu 
site and kyanite are important raw materials for electrical insula 
tors and also for greatly improved metallurgical refractones 
Asbestos a hydrous magnesium silicate (chrysotile) is woven into 
ire resisting fabrics and for brake linings and the shorter fibres 
are used in shingles and roofing sheets coverings for the insulation 
of steam pipes and for parts of electrical equipment Talc and 
mtea are also important (E W T ) 

xiir MICA 

The commercial importance of mica is due to its highly devel 
oped cleavage which permits the manufacture of dimensioned 
parts with great accuracy its transparency flexibility stability 
at high temperatures and insulating qualities No satisfactory 
substitute IS known nor has any medium developed which can 
replace imca m modem electrical equipment Mica is an essential 
constituent in the ignition system of the mteraal combustion motor 
and therefore of great importance m the automobile and aero|flane 
industries The rapid development of wireless commumcation has 
also been d^mdent upon abundant supply of high grade mica i 
Mica production is restneted to the ancient stable land masses 
such as the peninsula of India caitral and southern Mima Mada ^ 
gascarj the Appalachian area m North Awnm md the eastern 
areas m South /unmcA 
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PLATINUM METALS 

’"r cr o Wcrld¥ ir 9 0^ th wnnu^ of xiiau mm 

t j t m iroi inter r* if m rt I r * i omniums Ra ii 
The puti L pre j n fl ht 1 j 311 ht Choco 

ui nt fi Crk 1^1 h Idtrci I c mt rbt Urpe t ourte 
o! suppl dj rm9 ht Worid V if 3rd hi coniiut J imporlini 
\ ck 1 to iptr ore^ bt ii e in ir | u Mnr su ret o i mum 
rm wbin dtc roi^lit rthri w is tir td cn i 1 s 90 tak in 
ro l\ tl c 1 i t I a lona! ’Nitke Co Bpm> 1 id ll e Mora \itkii 
Ctnpam Dt h of whith op nttd mints in ht sudbur) distntl 
ot Onti 10 Canida Ibe pk 1 mm rni til hi\t btui produ td in 
^ariou pro irce ot \ii r in indTi^^n nu wu lo rranv Mir 
tht 1 rgt t producer ot 0 n ir diuni in iq i O miridii m w is iir t 
rt( I trtd a a b\ produc fron he ircatmert of gold ore ind tml 
mgs in '^outh Airiti tiU tht oniv rchal e soarte 

\ irioub other countries hd\c yielded small quanutits of the 
platinum iretah but are not important sources 0+ Uiiplv In 
19 5 n discovery of platinum group metals was n adt in lertam 
basic Igneous rocks m the Rand district ot booth Afnc« Dcvtlop- 
ment of these deposit over the hst two years ha demon trited 
the impor anct of this field small produetion ot the mt al w is 
made during exptnmentii work on the compkv: me allurgical 
problem which must >et be s liisiaetonly soht d it the e relatively 
low grade platinum metnl bearing copper niekti ores are to tom 
pete sutce sfullv with the phetr fields ot Ruasu and Colombu 
^ Rcmelted or refined scrip pi itmum metals torm a verv important 
I part 01 the yearly supply of the noble metal the total recovered 
in iq / in the L ruled States alone was troy ounces 

Africa — So long as the mines of the 1 ansvial continue 
their system of treating the banket gold ores on corduroy or 
similar tables there should continue to be produced at least 
5000 oz of osmiridmm a year In 19 4 there was discovered 
m the Transvaal what appears to be one of the largest and most 
important sources of platinum metals m the world The deposits 
are m lodes and pipe form The development so fir accomplished 
has shown very large reserves of ore carrying 4 to 6 dwt ot pkti 
num metals a ton The metallurgy is complex and up to 19 8 had 
not been satisfactorily solved There is an immense reserve of 
platinum metals in the South Afncan deposits which will event 
ually be available for consumption It is reported that platinum 
has been discovered m alluvial deposits covering an area of at 
least 40 sq m m Sierra Leone north of the Gulf of Guinea 
Attstralasm — ^Platinum occurs with gold tm and monazite 
m beach sands on the north eastern coast of New South Wales at 
the mouths of Cteence and Richmond nvers Appa ently the 
production from this source has been small Platinum has also 
been found m some masses of ironstone at Barling creek and 
Mulga spnngs near Broken HilL Most of the platinum produced 
in New South Wales has come from alluvial washings at Fifield 
and Pktma Of late years the production from this district has 
been greatly diminished Some quantities of platmum are known 
to cwcur with tin mona»te and gold m the beach sands at the 
south eastern border of Queensland So far as can be learned httk 
ptatimiE has been saved from these deposits There are osmind 
lum fields ao m west of Waritib Twnania m Nineteen Mile 
ertt^k a tributary of Savage riwr The Adams Raver field in west 
c^tml Twsmaa ms discovewd in iqas but was largely worked 
Pri hy 1907 Rapm, iie soutb-eiisimr |»it of New Guinea has 
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prjcji.itd 1 little 0 "t^iridiun from pi ter dci 0 1 n h \\a 
i lu ill \rkora mtr'^ on he outh ide 01 ht ank\ rii t 

Japan — Osn in Ji m am phi r in a 0 i 1 1 h i 1 1 ^ 
chio iite mo Ciena oar occur m the pi ler 01 iuban i\a letnai 
id t otann u n\trs in ht ten ral and 1101 berr pirt 01 iloku bu 
I land % ri ill earh d odoction h bet u de 
Etiropt --r- \bou 0 be pLtmum m the %%ond has cont 
from ti\t rislritt on ibf Europe in ind on \ latit idt of the 
Inl mountimb ot Ru sn pla^mum is wjl bed inn ert k 
iiid ri\€r era\cl from localiutb eroded trom ma e ol ptridotilt 
aiii p TO till t To a ton deraole \ tut the produ tion is i!i 
obi iiitd ironi mall band ^orkinefe but rtetn Iv lirpe ekttrit 
dr Gets b 3 i\e been instdlled ’^’vhith re ible to bindk poorer grades 
oi irattruR The aierai^e -vield is sod to bt abou^ oo/ oz of 
platinum per metric ton of i5ra\ti Irott sur L po\ k e untiles 
tbit there art re ert cs of 000 000 oz of plat num in Ru la 
b«ottfe. America — Seitral creek mcludm Dm e creek on 
Seward pemii uh and 0 iie tnbutirii*; 0^ Copper rner m south 
eentril -^lasla ba\ >iddfd a little placer oh mum but canno 
be ionsidered as source oi it^^uhr supplies The thief source 
of plafmmii me als in Canada is in the nickti copper ores ot the 
Sudbun district of On ano These deposits are e\tremel> large 
arc m strong hards and hould continue a regular producers of 
platinum metals for ma]Q> >ears to come The Tulameen n\er in 
southern British Columbia his been the ource of a smill vearly 
production of crude placer phtmum Most of the gravels hive 
been worked sec era! times and the district holds little promise 
for the future In the Cmted States the principal production ot 
crude platinum ha© come as a b> product of gold dredging on the 
cast ide oi the Sacriniento and Sun Joaquin ri\er valleys m 
Calif ornia though a minor quantity of metal has been saved on 
Cottonwood creek in Shasta county Hayfork creek m Tnnit> 
countv Caiit the Illinois ri\er m Josephine county Ore and i 
from the beach sands at various places from Eureka Cihf north | 
to the mouth of the Columbia n\ er Ore The p eduction m recent ' 
years has been declining and with the eidiaustion of known dredg 
mg ground by about 19^8 the output will be very small A small 
quantity of palladium nickel copper ore has been produced from 
mines on Prince of Wales island south east Alaska near Good 
springs Nevada and Albany Wvommg 
Sottth America —Platinum was first discovered and desenbed 
m raatenai from Colombia and m 1788 the metal was being 
largely used in jewellery and m the manufacture of crucibles At 
the end of i /88 there had been collected from Choco 3 820 Span 
ish pounds of the metal In 18 4 the annual production from 
Choco IS said to have amounted to about x 000 pounds The gold 
platinum alluvial, deposits of Colombia cover an area of more than 
5 000 sq m which lies west of the central ridge of the Colombian 
Andes m the Atratro and San Juan drainage basins and extends 
south of the mouth of San Juan river along the coast to Mira 
river The nchest deposits and those most worked are near the 
headwater of San Juan river principally on Condoto river In the 
gravels of the San Juan drainage there are about equal quantities 
of gold and platinum but m the Atrato basm platinum constitutes 
approxiinately 15% of the value the remainder being gold The 
most productive area is held by Amencan companies What 
aK>ears to be a conservative estimate gives a total of ^$6 000 000 
cu yd of gravel that can be considered as reserves with 68 000 000 
cuyd as^iroved ground capable of producing at a profit under 
present working conditions This estimate of reserves may be 
increased m the h^t of future work 
Uses of platiaum Metals^The essential uses of these metals 
are m the chemical^ electrical and dental industries Pure platinum 
m required in the chemical industry for catalyzers m the maau 
factune of sulphuric acid by the contact process and m the manu 
lecture of nitric acid from aimoma Pure platinum utensils of 
various fandi including cruables^ dishes tongs and temgleS) are 
required m every channel laboratory Platmina mdium ai^ys 
oontaminf from rs to 5©% indium have been used very exten 
sivefy by the electrical indusiryi but several satefsotory substr 
sbirtp i»ve heea devdkii^df mol3d>denm» ^ mdWi 

itewroin glloys are st|»titut^ br| tht^ me 
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iun 00 t w % Mih Iht need for platinum m the industry The 
pn L pal u t oi h mum indium aiio} m electrical woik is m 
ct a poi ^ aiu ht p ©portion of indium necessary in the 
alkv 1 direc 1> dependent on the intensity of the current passing 
hrouuh the can tuts and the speed at which the contacts move 

The fhtmita! mdi irv in the imted States since 1918 has used 
between mu 01 the platinum metals consumed and it uses 
relativelv ht it evtep piitinun The dental mdustrv uses approxi 
ni tclv 14^ of the veirh consumption of platinum metals and 
u e ntarlv equal auan ities of platinum and palladium with rela 
ti eh iittk indiun Its u e of platinum has decreased and of 
i palhdiun hi intrid ed mce 19 5 The electrical mdu try nor 
I rraiiv consumes from 13 to ig^c of the United States total of 
ph mum metals u mg i times as much platinum as palladium 
I and eight to ten times as much platinum as ir dium There is an 
increa in demand for indium with the de\ elopment of aeronautic 
I internal combii tion engines The jewellery industry is the largest 
market for platinum group metals absorbing from 57 to 65% of 
j the yearly turnover It normally uses about 40 oz of platinum to 
‘ one oz of indium but since 19 5 has been consumm more pallad 
lum and the minor metals of the platinum group mcludmo^ rho 
dium and osmium The miscellaneous uses of platinum include 
^ the photographic chemical industry as the largest consumer and 
the gold pen industry which uses either the natural osmiridmm 
or in recent years a svnthetic osmium indium alloy which is said 
to be a satisfactor} substitute for the natne point metal 

The metals of the platinum group are essential to three impor 
tant industries yet these three take only abmt one third of the 
yearly total The jewellers take approximately the remaining two 
thirds and are the stable market for the noble metals Stated in 
another way the platinum metals are essentially luxury metals 
and their continued demand on a large scale depends more on style 
in jev^ eliery than on any other factor Phtmum jewellery can be 
made m more intricate design with equal strength than in othei 
metals according to the makers and sets off gems and the costume 
as no other metal can It would appear that the known reserves 
of platinum group metals in Russia Colombia and South Africa 
are sufficiently large to arupply world demand for many years 
to come with the possible exception of a supply of iriium 
Indium IS an essential constituent of all hard platinum Its 
chief source is from the natural alloy osmiridmm and this alloy is 
extremely rare Had it not been for a change m practice m South 
Africa for the treatment of the gold ores of the Rand in 1921 
there would have been a serious world shortage of mdium 

(J M Hi) 

GOLD 

Since the rise of the Spanish empire m the New World £4 245 
000 000 of gold has been produced Only 15% of this amount was 
produced between 1493 and the Californian alluvial discoveries of 
1848 and over lalf in the first 27 years of the present century 

Of the total gold produced since 1493 the Transvaal has con 
tnbuted 22% the United States 2i4% and Australasia 17% The 
following table shows the value of the production m different 
areas — 


Locality 

Total amount 

Amount produced 
m i:9i2'-'27 

United States (practically 
since *840) 

Transvaal (smte 1884) 
Australasia (since 1851) * 
Russia and Siberia (since 
1814) 

Mexico (since ts^x) 

Canada (since 185$) 

India (since 1880) 

Rhodesm (since i%S) ^ 

West Africa 1S80) 

£ 

gtx 000 000 

92Q oooooo 

715 000 000 

3/8 oooooo 
; 146 000 000 

132 000 000 

70 000 000 

66 ooojooo 
srS^OOP ooo 

i 

220 000 000 

604 000 000 

98 oooooo 

48/OOO 000 

46 000 000 

74 OOP 000 

32 Ooo oOo 
46/O0O ocso 

Jd 000/000 

Soittb Antmca^ vitx 
■ms) * ) 

3^750 ObOjOOO ; 

1 ^ ^ ■ 

t tiif 060 OOo 

1 

f 7»i poo pm 

total 435 y«a«' 

4 24514^606 * 

j 
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Eduard Su s has ciicuia ed th t du ii hi > nc ^ 
the annual vield of £ 2 000000 'was oh inrd 1 i.x 

or 88^ from allmial ind as to i co^ j 01 tro ( t 

Bv 1890 the output of 14000 \\ur\ r 
or 45<^ from alluvial as to iii ^oocco or ^ ^ tiu i 
as to £ 000 000 or from the b n lita u r. i 0 T 
vaal So products e ha the la t our t d 1 1 t 
that of the 'worlds goM prodacnun of is 0 s/ 1 ^ ^ 

000000 or 5 ^ came from banket 'whi it i t’ 

£34 000 000 or 4 ^ and ailmiai b d prot b|, 1 1 k t j 
000 or 6^ 

Though production has ad\anc dor mdH m th curt 
the pre ent generation there arc mdica luii thn ip r 1 an 
new disco\enes which ina> \ t be nade the on ch d 1 

zenith in 1915 Thereafter partly a a re uh n re ne on 0 
production due to the increased costs rc al m from he Won 
W ar but partly also as a result of exhau 1 ion ot mir t he nmi 1 
total fell from £96 400 000 to £6*, 500 0*^0 m t j ^ 1 tar c\ 
tionally affected by a white miner stnl e m the Tr n \ail re 
covering to £82 000 000 in 19 6 and iq 
T he commanding position 0! the Bnti h empire n^iTdi 
production is indicated b> the fact th it it was re ponsible in 19 ^ 
for /!% of the total production The rnrseaal alone Meld 
three fourths of the empires and o\ei half of the wond to al 
Such countries as Australia and the Lmted State*^ a e dcchning 
The destination of the gold taken out of ihe earth slice 149^ 
has been estimated as follows industrial arts (Europe and 
America) 31% Irfdia 14^ China and Ee>pt a\ iilable 
as money 5 % 

Gold Consumption ---The industrTal arts and Inaia ha\e the 
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i it ma h hi h r It i 0 f on Ih nd 01 19 ^ ^nil his 

^ t \oiid gi\t a +o^ai Ri d oiitm irr i h mtii cment 
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^ i i > <n i\ t 1 ion 0! rti pre t t Imwi 0 be pa^ab > lu 
rierjis bat u| an nr^ition of worl depth is alt mod and 
t J f lal e up 1 'worn 1 ei i 

I IS TOoit imp xUii r i tenj T 10 furee t th anuil riti of 
goM pro ^ue non anJ thi is e ptciab> dithcul As ngards the 
Rand th aecra t >1 Id fir IK steer \t rs to xgi was s d 
[ per ton an 1 i or the n nc \tars fohowing ( )mi m" the execptional 

\tar 19 / it aienged ss \ar>irg no mon thm ne \ecn 

^ lod and b gd anninlK taking gold its s^andird aalue 
Mos es m itCb of the lutare r te of proeuetmn rtiti to tonnage 
i onl> but this ma> be taken to >ieM per ton the figure inter 
* poiattd above ^ir Robert \ katzi as far b ek a IQ14 expected 


first call on gold production Thc> largely increased their demands 
after the outpounngs of gold b} Calnornia and Australia after 
1S4S and 18^1 thereby serving to moderate the great increase of 
prices of commodities which took place and largeiv maintained 
their rate of absorption for some time after the gold output had 
commenced to decline Again after production m the mnetie 
started its great climb to the height of 1915 they increased their 
demands exceptionally until for the 20 yearis to rg 4 industry 
absorbed £ o 000 000 and India £15 000 000 per annum On the 
whole they have taken 45% of the aggregate gold production and 
all of this has been effectively withdrawn from the amount avail 
able as money for India s imports and its own production have 
been wholly turned mto jewellery possessions and hoards 
The distribution and redistribution of the aggregate output 
between the end of 1913 and the end of 1926 is as follows — 

DiSTKiBimoK OF WoRLU s Agghegate Gold PuontJCTioxr m 

1913 AX'D 1926 

Dec 31 191:3 I^c 3S 1926 

_ ^ _ _ 

X 044 Opo OPQ 33I ^ 91^ OOQ 000 46 

59 000,000 2 13 OOQ 000 I 

4S3000000 isi IP7 000 000 t% 

147 000 000 3I 

1586000000 ' 51 2iS5/)OOooo 5si 


X 04» 000 000 : 33i ■ ^^74 000,000 3oi 

392 000 000 i2i 597POOOOO 141 

xoo 000 000 , 3 107 OQO/JOO aj 

I xaooop,ooo xoo 4x^3000000 I ro? 


State banks and 
treasuries 
Other banks 
In circulation 
Not traceable (in 
eluding private 
holdings) 

World $ stock of 
gold money 
Absorbed by mdus 
tnal arts (Europe 
and America) 
Absorbed by India 
Absorbed by Chma 
and Egypt 

World 0 gold output 

(feom 1493) 


Tke figures down fur money m circulation ore gucssworfe 
aad m-py be too but the taWe serves to dw that whde 
Sout £41?° oqo pc» W been taken out of the pockets of the 
%J, swfjetap- cbws by^the WorW eboti 

Mob tki ptouat hw two a#B4 to the afo?fe» Bi wnte 


that tor the then e\i tmg produiera thi }3i]d would bt / ^ 800 
000 per annum at the end of 194 ('while it w is actually £ g 
/oo 000 including sotnt mw producers j £i / 600 000 at end — 1929 
^00000 at end — 19S4 £11 ^00000 at end — 9^9 and Jt/ 900 
000 at end — 1944 Wnting on Sept ^0 19 5 he expected the >ifid 
from tht then exi tmg productrs to bt (if wc take the >ie!d at 28s 
per ton) £31 000 ooo in 19^1 £ i ooo 000 m 1936 and £7 000 ood 
m 1941 Dr Pirow writing on Afa> 19 ^ expected the yield 
(again translaing his tons at Sss apiece) to bt Xofioooooo pei 
annum at the end of i9o4 £ 0 ooo ooo at the end of 1939 A 
probable estimate allowing for three probable new producers 
■would put it at £40000000 m 1930 £^^000000 m 1932, £ 
ooo ooo m 1940 and £15 ooo ooo in 1945 ^ these estimates 

are based on the mines existing at the time they were made and 
contain no allowance for additional areas iaktn up by those 
mines or for an> increase m their rate of crushmg — apart alto 
gether from ignoring new producers There are considerable areas 
on the Rand which may m course of time be worked but except 
for the possible three new mines just mentioned they cannot at 
pre^nt be assessed Sufficient has been said to indicate that as time 
goes on the estimates increase and this may be repeated It is 
however dear that the West Central and Middle East Rand 
reached its aemth in 1912 with £32 700000 while it at present 
contributes £20 500 ooo and will probably contone to dedme On 
the other hand the Far East Rmid— whidh is a vigorous growth of 
more recent date taking its rise about 1904— has steaffily advanced 
until It has reached over £ i ood ooo and is likely to nminUm this 
rile for many years to come Ttye Rand may shortly reach its 
zenith though untiT quite rtcent years it seem^ to baye attiyyned 
. that point m 1916 when the worlds output also was ai its b«fht 
It IS not easy to asse^ the |»$sibi}itiies of the rest of the worM^ 
but on the whole its output is likely to dedme There am no out 
standing goldfields outside the Raad The production of Ihe 
; United States Austmha and I»dia is and that of Rho- 

desia and West Africa u statonary while hope of aa m 
orwe IS to b9 ioctod for ^lecially m Canada »d postibty » 
Russia and Mexico The worlds outiwt apart from that o| tim 
Rand was £% wpoo m xfio, £59 icw ooo m 1915 £f$,3ooocpo 
m rpao £41,300000 la If as ahd isfispew m the itfff 
ocmfcr^iitors to the lw3| Ambmip and Ae iimled StalWi 
M xf yWW mi h fW 

oootooo T1^ ii iml ^ 



Sta PmSIC\L RESOURCES [rarer elements 
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\n\ at Li pi o e\ e tb^ \-^orMs re OLitf ir i tr i ton 
plica ed b ht lie th si cb ot i T>rtr^ iced n cornt lor 
\\i h o^her irt ais ro bl> ead toooer i lo od e\trv 

j^old nipe pioGUtts orit he and e\en sKt nut on t gold 
Tnr hret hr^est il\trp od icin S a es ot b Ini eJ ^ e art 
L ab Mon ana and Idaho in he hr t two h prudu tt 
chiefs m cunnet+ion vvith copper nd in ne 1 t e in ton tc lun 

li kad ores \boiit one thud of the r\tr m h I led bta t 
IS den ed frona uhat are pnnarih toppe ore one third iron 
kad orts and the reriaindtr fron iI o her L nds mckdmg those 
’^hich are imply siHer ort The iKer content oi run of the e 
orts IS 0 lovi that thtj touM not po ibh bt t^orked lor siher 
alone so that an etaluation o siher re ourcts bteornts an e ti 
mation of the re ourccs ot co| ptr lead zme or other deposits 
uhich are impor proJuce'^ ot d er 

Siher ocen in rocks o all geoMgit ages from the oldest to 
the most recent It al o occurs in nearl> all coun nes of the \\orid 
so that ne rl> all of them are able o p oduct at least seme part of 
^heir requirements China home\er -^hich is one or the prinapd 
Siher con ummg countries of he %\orld produces \ er\ li lie siher 
and li IS not understood v here its sih er supph T,\as obtained dirm^ 
its long isolation from the lest of the world The a\aihble e\i 
deuce a to the siher production of the countries with which it 
maintained contact does not maicate prob bie sources of supph 
The Comstock lode m \e\ada was disco\ered m iS^S b> iS / , its 
annual production h^d reached $ oooooo m sihei and for a 
long period this depo it furnished half the siher output of the 
Lmted States its total output of siher to 1900 being estimated 
at $ 0000000 Its output since 1SS6 when most of the deep 
mines in the lode were abandoned has been relativelv small “V^ith 
the decline of the Comstock district the Leadville distnct in Colo 
rado took its place as the greatest sih cr district of the w orld Sil 
ver production there reached its peak (over $ii 000 000 j in ibbi 
followed by a gradual decline until 1907 since when it has 
remained at about $ oooooo annually The siher production of 
Canada was about 000 000 oz per year until 190^ when the 
Cobalt district was discovered m 1 910-13 the output was over 
3 000 000 oz per year Eight years later it was about 13 000 000 
oz now it IS o\er 20000 000 annuailv The a\erage yearly pro 
duction of the world for the period 1901- was 18S oooooo oz 
ranging from 160 000 000 to 6 000 000 Mexico produces about 
one third of the total the United States about one fourth and 
Canada and South America each contribute about one tenth of 
the total production 

The principal use of sih er is in coinage and the industrial arts 
Photographic and chemical uses (which are the only ones m which 
silver may be said to be consumed) require an annual amount 
estimated at from 10 000 000 to 20 000 000 ounces It is evident 
therefore that there are two reserves of silver unmmed ore and 
the accumulated stock of metal It seems certain that the world 
can produce for a long period enough silver for the uses by which 
It IS actually consumed How long it can produce enough to supply 
needs for coinage and industrial arts depends not only on the dis 
covery of new silver producing districts and the production of 
metals with which it is associated but also to the extent to which 
silver coins may be replaced with token corns made of other more 
abundant metals It is quite possible also that other metals miy 
be substituted for silver in its uses m the industrial arts since 
recent developments m the art of chromium plating and m the 
production of non corrosive alloy steels make it possible to pro 
duce at a reasonable pnee metal articles that will not tarmsk 
It IS possibly safe to imply that a silver pi oducing distnct like 
Cobalt will not be discovered anywhere except perhaps in northern 
Canada or parts of Africa and Siberia that have not been suffi 
ciently explored Consequently the prinapal additional supplies 
of silver for future use are likely to be copper lead zinc and other 
metal deposits where the large tonnage involved may yield con 
$Jdemble quantities even though the amount per ton fe small 
However the copper deposits of AInca which constitute the 


la adfii ion 0 the reserves of that metal which have r^entiy 
Ocen developed contain no important silver reserves (T T R ) 
RARER ELEMENTS 

Cob i mol>bdenum titanium tantalum uranium and radium 
are reaped here as representative of important classes of rare 
mirer I and niekei vanadium and tungsten properly termed rare 
mi era art discu sed separately above 

Cobalt— Cob It is found m mall quantities m many places 
and mil e qu n itie in few Its chief ores are smaltite (CoAs ) 
and cobal ite (Co isS ) It is closelv associated with nickel in 
occurrence nd has been tound m meteorites and m a number of 
rare mmerak but the e sources naturally play no very important 
role The chief supply (19 4- 6) has been as follows Queens 
land Au tralia fumishmg about 100 tons of cobalt content in 
cobaiti e concentrates the Belgian Con 0 about 82^ tons of 
cobalt content in copper iron cobalt alloy and Ontario Canada 
about *^0 tons 01 cobalt content in alloys and chemicals Arseno 
sulphide ore from Chiii and cobalt bismuth nickel ores from 
Savonv Germanv have added a few tons more of cobalt content 
making a total of about i 600-1 700 tons During 1927 prospecting 
failed to reveal any new commercially important supplies though 
some few prospects were located m Queensland at Pola de Lena 
( Asturias) and in the Province of Leon Shipments of ore from 
Cobalt Ontario m that >ear were reported as 7 309 tons and of 
oxide metal and salts from the Union Mimere du Haul Katanga 
as 3^0 tons During the first nine months of 1928 the production 
from On ano amounted to 460 995 lbs of ©sides salts and un 
separated oxides The principal source m Ontario is high grade 
silver ores and concentrates averaging 59^-10% cobalt These 
deposits and those of Afnca seem to give an assurance of adequate 
supply Some cobalt ores have been found in Norway Sweden 
the Caucasus New Caledonia and at Lancaster Gap Pennsyl 
vama L S A Dunno^ the last few years no cobalt has been pro 
duced in the Lmted States Other minerals containing cobalt are 
the ulphides Imnaeite and jaipunte the arsenides safdonte and 
skutterudite and the cobalt copper sulphide carrollite 

Molybdenum — ^The chief sources of molybdenum are molyb 
denite fMoS ) and wulfemte (PbMo04) Molybdite (Fe O3 
3 Mo 03 7^HO) and pateraite (C0M0O4) are important sources 
Molybdenum is rather widely distributed having been found m 
Norwa> Sweden Finland Saxony France Italy Belgium Spam 
South Africa Australia New Zealand Japan and Peru but m 
recent years Canada and the United States have led m produc 
tion Early supplies up to 1910 came chiefly from Queensland 
By 1917 Canada was the largest producer but of late the United 
States has been well in the lead The ore at Climax Colorado 
carrying molybdenite and molybdite was said m 1923 to be 
capable of producing 1 000 tons per day for 30 years and this ore 
contains ii Ib^ of molybdenite per ton In 1927 the United 
States was practically the only producer of molybdenum Con 
centrates averaging M0S2 amounted approximately to 

2 X 50 000 lbs This came principally from Climax Colorado and 
Sulphur Gulch New Mexico Although the consumption of 
molybdenum is increasing the supply keeps well ahead of the 
demand and a very recent statement shows tnat the area de 
veloped at Climax contains over 4 000 000 tons of ore The pres 
ent (19 9) production is 3000000 ibs of metaihe molybdenum 
per annum The recent considerable increase in the use of 
molybdenum has been due to its growing employment m ma 
chine and other steels where great toughness is desired 

Xaritalmmr--Tantalum is closely associated with columbium 
or niobium and is found widely distributed m many rare earth 
minerals of which samarsbte and euxemte are perhaps best 
known The chief sources however are the minerals columbite 
and tantalite two minerals which are identical except for the 
relative amounts of tantalum and columbium present The gen 
eral symbol representing their composition is Fe Mn(CbTa)206 
and m various samples the ratio between the iron and manganese 
and the tantalum and columbium differs In general tantahte is 
high in tantalum and columbite in columbium Some ore^ from 
I Australia tm as high %s 50% to 70% In the Black HiBs 

^ Of South Dakota and in Connecticut USA tires ha^e been 
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Ire jr 1 ihi profuition 01 ton \or\i'v nd ih 

Inittd i i vs ^i)at i onie riclon Tht de|io i 01 1 rrtn e 
ort it L kfc '^ai nrd \c\\ \rrL ind lion Moun^ in \\\o’Tr£r 
Hf ts m t ^ to till JiR nin> mUiion of ton averagins: 
lira Hi i riic Ii an Co 01 \onva.> oun ont oi the richc t ar 
line t li 3\Ti lepo I s of ilnitn! t The 'Noruemn depo it oi 
ti ini ni m the i and of Lofoten and \ts erae .1 and near Rod 
aid and Solrordal arc \tr> €\t!isi\c Thc\ art estimated stiii 
to con im about ^ocjoo ton \^r'\in|, from 4^ TiO 

s i imated to hx e ^ total of 0-5 mihon tons ot 
titmium n menk In rtient \tir the ii«^e ot tit tmum oxide m 
men en hi hie greaiH de\ eloped and i no% the chief use 
01 U am I till D odu6t Its hinh covenntt po-wer and its non 
poisonou an] cbii’mcai!> inert properties are much m its fa\or 
Uramu-m and Raditim — It is beg: to di tu s these eleirents 
ogethtr berau e 0^ heir close as ocxation Practican> all ura 
mum n anenis carry radium and the worlds suppi> of radium is 
produced from uran um mineral Lranimte or pitchblende the | 
chef uranium mmenl contains from ^9 <? to 90^ of the oxide i 
1 3O The composition of he mineral is \er> complex Camotite 
IS next in import in«e It is es entialh a potassium uranium, vana 
date fR 0 LOs^ O 3HO) carrying about 6 o^c CO-j There 
ire miF} other urini m minerals suefh as autumte a calcium 
uranv! pho phate gummite a lead calcium uramum silicate 
t>u>amumte a lime camotite uranocircite a b num carnotite 
betatite a complex titano columbo tantalate of urmium thorium 
and the r ire earths samarsLi^e and euxemte etc These uranium 
radium ores are quite -v^idei^ distributed and the followmg fig 
ures gmii" the t^vorlds estimated total production of radium up 
to and including the year 19 6 in grams give also an indication 
of the sources and production of uranium since large quantities 
of its Sa.lts result as by products of radium extraction Umted 
States 50 B^ian Congo iSo Czechoslovakia 42 Portugal 
15 Madagascar 8 Russia (Ferghana) 6 C^wai! 4 and 
5outh Africa t In all about 500 grams valuecf at $70 000 per 
gram have been produced The Belgian Congo in 1929 dominated 
the world market for radium The Union Miniere du Haut 
Katanga sold 26 grams dunng the year ending June 1928 The 
production obtained by the Soviet Government dunng the year 
was 6 grams extracted from a Ferghana radium ore Die 
C7echoslo\akiin Government is working ores mined at Jachymov 
Joachimsta! No radium was isolated m the Umted States during 
1928 and only a smaE amount of radium ore was mined Katanga 
also furnishes the greater part of the uramum salts for the market 
In general it may be stated that the deposits in the Belgian 
Congo together with those in Colorado Utah Arizona and New ■ 
Mexico USA will furnish an adequate supply of radium and , 
uramum for years to come At present about 28 000 lbs of ; 
uramum pigments for glass are made annually 
Zijrcofiitiaiu— The chief mineral sources of arconium are : 
m€cm (ZrSiOi) baddeleyite and brazihte both essentially ZrO« 
Zircite IS a commercial name given to the oxide or to a mixture 
of the silicate and the oade Zircon is found ckefiy m Ccylcm 
the Ural Mountains Greenland and Australia and m the Umted 
States m commercml quantities m western North Carolina at 
Ashland in \irgiiiia and at Pablo Beach m Fi«ida It occurs m 
small qpntitiei^ associated mth many mmerafe notabfy with 
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SUBSTITUTES FOR NATURAL RESOURCES 

\ 1 j 1 ( I ^ r I jra! rt ourccs mu ^ bt 

ml cd I 1 i u tj ) rt ^ j’^in oi the tc n iib t tutt 
\\ n ’J 01 \ m ^pirtant umm T Ihert w much 
onctri a ^0 1 fv. ur iipp\ nc 1 sju c tn 1 n tor 

00 ibl ‘^ub 1 u t J \ ^ j 1 1 Jt *he >tt oVuni tr^ 

rr e p ir nuii fi ni a dt in o ^ nd a u«^c m ord r to pro\ice 

d marke lor «.n i nrattr al ^rd nqf, in rt poii«^t to a 

starch or a wbak oil ib itu*e Tht ekttnc h hi which has 0 
la ge!\ di pi etd the oil lamp wa dt\ doped as a demand for 
omethm herttr no^ as a dtn and for i petroleum ub titute 
for the mirki^ hi be *1 dmo t con muou !\ o\er supplied with 
petroleum dunig the ahok pent a of eketne ligh me develop 
{pent It 1 *-hercfore do sh le +0 think of chin iw a re and porcehm 
as ub tiiu es for the \c sd 01 woid horn and metal tin pre 
ceded heir ot glass as a ub Vutt for the oiltd paper with whsth 
j window openings were once ilosed of wooden house as a sub 
I sutute lor skin tents ind of brick hou cs as a sub titute for 
wooden one It is eviaent that these things are ubstitutes onlv 
, m the sen e thit tht\ replaced omethmg that preceded them 
I and this becau e they better served ome human need 

The term substitute has come to have a derived sense of some 
thing inferior used because tbit for which it is sub tituted either is 
not available in sufficient suppV nr because of searcit> is unduly 
high in price The idea oi the infcnoritv of the substitute is one 
that would be cultivated bv tho e engaged m the production and 
marketing of the origin^.! In the case of butter substitutes for 
example their production and sale are hampered by legi lation 
which it IS alleged represent the relative political strength of 
the interests involved rather than the scientific aspect of the 
matter The converse ot this situation is pre ented bv various 
devices which are sold to provide an artificial substitute for the 
therapeutic effect of sunlight the producers of devices which 
give out mfra red ra>s are not required to furnish anv evidence 
that the devices will produce the effects claimed for them It will 
therefore be clear that the economic and social pioblems involved 
m the use of substitutes are many and vaned How difficult some 
of them art of solution can be illustrated bv some examples 
Suppose a necklace of artificial pearls so skilfully made that only 
a few of the most export persons in the world would be able to 
detect that the> were not real pearls which would cost 10 or 
100 times as much as the substitutes Has the belief m the mfen 
onty of the substitute any other than a sentimental basis? 

With inert natural resources the question is more easily de 
termmed because the purposes which natural resources serve can 
usually be set forth m exact chemical and physical specifications 
There can be no doubt whether one metal wall conduct electricity 
as weE as another or whether one substance produces the same 
chemical effect as dhother for the kind and degree of €ifference 
can be measured the cost can be ascertained and the relation 
between the difference in the cost and the service studied But 
even in the case of these substances it is sometimes difficult to 
make a just evaluation A single substance may be used for a 
great many purposes and thus is developed a tendency to carry 
over Its known supenonty for one use into another field where it 
may or may not be also superior The general considerations m 
; volved m this tendency are illustrated with specific examples 
; Tin IS mostly produced m south eastern Asm and Bolivia where 

1 there is little lota! use for it wlille the United States which uses 
over half the world s total output produces none About one 
third of the metai importwf into IIk United Stat» is used for 
making tm plate «d about two thirds of tte tin plate is used for 
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miknig till cm tor picling \iriou conimodi ic Tht pnncjpxl 
(it tin cins is lor pr cried food F i tisii} po siolt to pro 
ene food m ceramic mare jar and rraiiv tood are old m gh 
JUS but he e j rs a t licuiiei and cm t ih ie oio^ en For 
most pnrpi e«; the gU jir is not therefoie a iti factory sub 
ti utt foi thi tin cm oat lor pecnll> tletiecl iruit w nth are 
to be oHi 4 a hi fa price the glass jar ji better because the more 
attractiie appearance if the is pait ot the consideration which, 
enables it to be old at a liightr price Ihu gla $ is or is not a 
sati lactori ubsUtute for tin in connection with food precerca 
tioii according to the ptcial conditions attending i s use 
Tip plate in addition to being used for cans is utilized for 
rooirig purpose ob\iousl> glass could not be so u ed Teme 
p^ate (an illo} of lead and tinj is home er used for roofing but 
could not be used for food contairers as he lead in tne aIIo> pro 
duces toxic ehetts Coilap ible tubes made of tm are e\tenbi\el> 
used as containers tor toothpaste shaxing cream and vanous 
other commodities of a creamy consistence no satisfactory sub 
stitute for tm has been de\ised for this purpose Tin foil is used 
as a wrapping for candy and chewing gum as a lining for boxes 
and cartons or cigarettes and for a \anety of other purposes 
Aluminium foil and lead foil are to a growing extent substitutes 
for this use but neither has the bright lustre of tm foil Except 
for appearance paraffined paper would ser\e this use equally 
well \ variety of attractive transparent moisture proof ana 
dust proof wrapping materials have been placed on the market 
recently and for some purposes they are much better than tm 
foil while for other uses they are inferior Tm when alloyed 
xvith copper produces bronze which has a variety of uses that 
it best serxes For some of these uses sihcon or manganese can 
be used as the addition agent to the copper but for others they 
are not satisfactory "When manufactured for transmission wire 
cadmium can be used with better results than other substances 
from the transmission standpoint although not from other con 
siderations Tin is also used in the ano}s employed for bearings 
in machinery These allots are of great variety depending on 
the service required of tbem^ and a discussion of possible substi 
tutes would be exceedingly complex Tin has a xariety of chemi 
ca! uses two of the most important being for making enamels and 
weighting silk In both cases the use of substitutes is possible 
For tin therefore \anous things may be used as substitutes 
m its various uses with variable degrees of effectiveness^ accord 
ing to the circumstances of each case No one can safely prophesy 
that research will not reveal some substitute that will give equally 
good service at equal or even less cost and on the other hand 
no one can safely prophesy that it will The whole subject of 
substitutes IS charged with uncertainty from its very nature In 
the search for substitutes several general considerations must be 
maintained as objectives The first is that the substitute should 
be more abundant than that which it replaces little advantage 
1$ gamed if a sufficient supply of the jiubstitute materid is not 
available A second is that the substitution should be real not 
fictitious, large quantities of power or of other materials should 
not be generally involved m making the substitution Sub^utes 
should if possible be locally available to avoid the burden of 
transportatiQn cost and also to avoid the possibility of being de* 
pendoit on foreign countries for a source of supply Finally the 
substitute should not impose too heavy a task m changing the 
habits offconsumers or the uwal processes of^plant operations 
The principal use of manganese is m connection with steel 
manufacture and for tJus purpose an alloy containing $o% man 
gtnese is usually empicryed In America manganese ore pf the 
dewd qi^hty has to be unported, domestic ores an be 
bo make a alloy but less cmiveniently as the zo% alloy has 
Ip be added wble moltWy although isdid of the alloy 
that pan be employed are commonly used Sub^btdUon of 
lOff^ grade ^hj m made difficnh by this cawderabon 
Sipstituie^ for gaaolene have be^n mpeh cfiacussed and alcohol 
» of the vmous m^twals that have be^ pcoposed Jt has 
fib gf^ advan^Se that it can be made fmm yegeitaMe musyiih 
, licoW b wed 
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du**! ned or it Its general use as a substitute would therefore 
inxoKe not only the organizing of industry to produce and dis 
tnbute the alcohol but also the replacement of over o ooo ooo 
gasolene engine Another possible substitute is gasolene made 
from oil shale To mine the shale required to produce any con 
iderable p^rt ot the gasolene now used would require the setting 
up of a mining industry of approximately the same size as our 
present co I mining industry and this industry would have to be 
HI region that arc now very sparsely inhabited because they are 
and Thus not on^ a shifting of population would be required 
but also the provision for water and food supply housing and 
other facilities The task is thus much more complex than the 
working out of a process whereby gasolene can be made from oil 
shale 

Substitution of one product for another not only involves the 
vanous considerations outlined above but often requires the 
finding of adequate markets for by products Much has been said 
about the wastefulness of buying coal m its raw state and one of 
the principal subjects for research is the processing of coal to 
yield coke gas and a great xanety of by products The propoi 
tions of these various things that can be made are definitely fixed 
by chemical and engineering considerations but the markets for 
them are quite variable not only from day to day but over longer 
periods The demand for gas may be greater than the demand 
for the coke produced or it may be less and these relations may 
shift from day to day or week to week For a time it was difficult 
to find adequate outlet for the benzol made as a by product and 
It was chiefly used as a substitute for gasolene However develop 
meat of the mtro cellulose lacquers provided a large demand for 
benzol at an increased pri^ and the present supply was in 1929 
practically all used for this purpose 

The problems involved in considering substitutes for things 
which are the result of hfe processes are even more complex 
Citing clothing as an example changes in human habits and con 
siderations of style are extremely important Only a few years 
ago wool and cotton were the principal materials from which arti 
cles of clothing were made but in recent years demands have been 
transferred $0 largely to Silk and fur that the woollen and cotton 
textile industries have been seriously affected Straw ribbon and 
other materials were formerly used extensively in making women^s 
hats Irut now felt hats are almost universal To what extent de 
mands for materials may be affected by a change m styles which 
may be brought about by skilful advertising and merchandising is 
exceedm^y difficult to prophesy Such changes have some hmits 
imposedi by physical conditions thus wool is used for mens 
outer garments because they keep their shape better 

In food products the tendency has been steadily to increase 
the number variety and quality over a long period of years with 
the result that people are now better nourish^ than at any 
previous period m human history Fruit for example mstad of 
being available to only the wealthier class outside the growing 
season is now a regular article of diet m almost every home all 
the year round 1^ greater ccmsumptimi it m behoved has M 
to a dechne m the per capita consumption of meat Sugar and 
chocolate are also used much more extensively than formerly 
these like most other food products capable of being pro 
duced m any amounts that are required Chewing gum though 
not a food m however an oample of an organic product for 
which may be iieassary to find a substitute as its increasing 
use bids fair to outstrip the present supply of ehicle gum (the 
prmciiml mgredient) which is the only gum that at the tern 
perature of the iiiouth is nether too soft nor too hard and » 
also free frw w objectionable flavour Rubber illustrates the 
manner m which pubhe concern over supply of jaw matenato 
varies The demand fmf rubb^ was easily met until the latroduc 
tmn of the automobile forecast a great incmase This a»td 
much concern for future supply and many ctamste have wpikM 
to ffiscover substitut#s The great mcresi^e m rubber produ^lw^ 
m JMWaya shifted attention to schemes to tnwtapi the iwde of 
matwal |n the &ce of that had mowwi 
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shif fh 1 ih i. bb hi complex ^ dilibriuin m ir dtrn indu t 
shift i t till m a ill Ilf n so rr^tn 0 her eiu in id 1 n 
to h irt ^,1 oi i rntiai tm matf rials ard bumm in^enui ba 
hem o u it fii! IF meeting ntm tba far hat %bile the stud> 
0! su I lit 1 1 jptr fcT he e pi tr md chemist it dots not 
a prisiiit itfl ^0 bt a nat+m of ma public concern 

fT T R I 

PHYSICAL UNITS In order that cmr irquiintinee with 
am par <i ruinrt mi> bicomt exact me must hast n t inereK 
i quiita i\L bu 1 CiUinti ati\e Lnomkd e ol fac^s Hence the 
moment th t am oranch ot s icnct begins to develop to n\ 
tx mi it mil t retn de o B casurt and t\alua t the quantities 
and ilfects found to exist To do this xit have to elec for each 
mcisurahh mmmtiide a 2^?i/ or s^-and^ird oi reference by com 
pmson \e3lh ^meb amoui ts of other like quantities mie be nu 
mfcriiill> dtlinid There i nothing to present us from electing 
the e liir darrental quan itie in terms ot which other like quan i 
tie are to be expressed m a perfectly arbitrar> and mde 
pendent m mmt and is a matter of fact this is what ib generally 
done m the earl} stages 01 e\ery science We may for instance 
choose a certain length a certain \olume a certain mass a cer 
tarn force or po^er as our units of ktigth eolume mass force 
or power which have no simple or direct relation to each other 
Simihrl} wt md^ select for more special measurements any arbi 
trarv eltctne current electromotive force or resist nice and call 
them our units Tht progress of knowledge howexer 1$ great!} 
assisted if all the measurable quantities are brought mto relation 
with each other by so selecting the units that they are related 
in the most simple manner each to the other and to one common 
set of measurable magnitudes called the fundamental quantities 

The progress of this co ordination of units has been greatly 
aided bv the discovery that forms of physical energy can be con 
verted mto one another and that the conversion is by deinite 
rule and amount {See EmmY ) Thus the mechanical energy 
associated with moving masses cm be converted into heat hence 
hmt can be measured m mechamcal energy units The amount of 
heat required to raise one gramme of water through i C in the 
neighbourhood of 10 C is equal to about 4a mihiosi ergs the 
erg being the kmetic energy or energy of motion associate with 
a mass of a grammes when moving uniformly without rotation* 
with a veloaty of 1 cm per second This number is commonly 
called the mechanical equivalent of heat bt^ would be more 
exactly described as the **i!B«cImnical equivaknt of the wpmhc 
imt of wittr at C Again the fact that the mamtentoct 
of an electric ctirrent requires energy and that When |iroduced 
its energy can be wholly utiixed m beating a mass of water ea 
able# m to make n similar statemenl aimut the energy fluffed 
to maintain a cuitcnt of one ampete thmugb a realstece cd «# 
ohm fer om sacond tml to deittt It by lU equnwleal m the 
energy of a movmg mass Hiysical unite have theMofO 
been selected with the 0h|«:t of »tabhslw^ mlations te* 
tweea mch of them and the fmidimeiital mechamcal unite Me» 
umments btad m such telttions ate called ttksalute rmame 
mmts The setooe of dynamics as fax « thal part of ;it fe 
cwmed which deals with tib and mergr of mateiidl sub- 
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rtindameiitai Units — l\\y s\ cm of imi icn il iimi 
Of ioiTitoi Lftili V cm he and 

pou ^ a it ^ n fare u*^ of tneth a id n 1 ^ fremjtn l> trnied 
ht Ijo I 0 ml sc ond f! i s tn ard the cm mttn 
inni t Lind \seri ftC I ^havin^ the i mm t rt iiid 
g mine ts t tneard um 5 of ling b and termed ht met 
ric scstem The fuiuiiti U] unit of limt 1% the amt in both 
sv cm niritk rie ft solar *^tom! Htj 4 oo ot mhuh make 
cm bikr i ( ^£ Il £ I Mm thc*^i s\sUm «5 md the cor 
rtb|OidiiK *^1 ftdards togtther wi h their iictors of ion\ersion 
arc trilled m dc ail m the article Mlasirfs am> Wiicim we 
feed on V dtd here wilh iich an as receive spcci i siicntilii 
use 3 e other thin ir ordirarv commerct 1 prai hi \ anom 
^eiondarv units art chosen for peiiil purposes In i tronomy 
when inmtr c dislimts hi\e tu be very friquenily expressed 
a common unit is the r tan rac!iu» of the e^rth s orbu the astro 
nomical unit of kngth 1 r y yoo 000 miles For stellar dis 
lances astronomers h^\e adopted a un t of length termed the 
light year which 1 the di tance traversed by light m a year 
this unit 1 0^000 timt the mean radiu*^ of the earths orbit 
Another unit errploved is the par set that 1 the distance 
at which the value of tht panllax is one second of arc lor very 
smill lengths such as the wave lengths of light Iht unit selected 
IS a ten thousand imihonth 01 a metre termed an Angstrom unit 
or a tenth metre sin e it is 10 metres Sometimes the 
thousand millionth of a metre the micromillimetrt dt noted by 
or again the micron denoted by ^ and equal to one 
millionth of a metre is emplo>ed The latter is much used by 
bacteriologists 

Units in Mechanics — ^The quantities to be mea ured in me 
chames (qi) are velocity tnd acceleration (dependent on the 
units of length and tune only) momentum force energy or work 
and power dependent on the three fundamental units The unit 
of veiocitv in the British sv«item is i foot second The umt 
on the metric system w x centimetre per second Mo 
metitum is defined as the product of mass into velocity tmi 
momentum Is therefore the momentum of unit mass mto omt 
velocity in the British system the unit of mass i» the pound and 
m the metric svstem the gramme is the unit of mass 
Force bemg measured by the change of momenluia in imit 
time IS expressed in terms of the name umls in which unit mo 
: matttum IS <M.acd The natural British unit Is ih* "'pcamM 
the force which m one second accefemto the velocity of a rmm 
of one pound by one foot per second but it has not come mto 
pneml use The metitc (and sci«tifii:) unit immcsd th© *^dya« 
is derived la the ame way frotti the centimelte gmmnse and 
Kcond Tht f^umW and dyne are as foiows poundal 
Sassdytw 

A cmxmm umt of fewtt amimi' enimeeii is the w«%lit ol 
one potad by winch is mtom the f owe tqwmleiil to titt ^tvi 
telhmal atmcriim of ll» earth «i a Thiiwt 

obviously di|)saftdi dn and imicc tim varied with tte tett 

tud# and he^t of the vrf {$$§ WmsxMp WmMM 

m) the force iri m$ ptmC »f the eaptwer It m owiatahL 
Eoii^My It eqisis ga if A pmawe m a fiarct ^ «i|l 

mm and cm t» m iwnsof At above fsi 

1^4 w ii' wl fit «paw The 
spott^ to * o< m} m of ite ti*i^ m 

a mMi, ^ U lisprii to a#x| 4 y«^ 
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PHYSICAL UNITS 


i t!^ or \oik 1 mea kred lorte ictmg o\er a distarce 

IJie b 1 n 1 1 ur ^ IS lilt eg 1 b ch is ibe energ\ e\pended 

\\h a lor ot m Q\nt ac o\er i cer rae re Energ\ ) 

This mi^ IS DO u,Il lor mta urne be auanni} ot energy a so 
a ed for 1 n e \\i i e mes or atb purposes a unit ten 
m lio»i n € as eat ern ed the joale is u ed \ \\e no 

icid in the ca of urn ol torce comi on hie experience has led 

0 ht iiiti r action ot amts dependent on graentaiion and there 
foie no ir\ n hie the tomr on Bnti h practical urn of this 
cia b IS ne ou pound in the metric s> tern its congener is 
the Liiokran me metre 

1 o\\tr IS ht r te at Vvhich force does "^vork it is there! ore ex 
pressed b> units of cnerg> per second Th metric unit in use 
IS the watt being tlio rate equal to i joule per econd Lar^'er 
uni m practical u e are kilowatt equal to i 000 watts he 
corresponding energa unit bein" the kilowatt second and o doo 
kilowatt econds or i kilowatt hour called a Board of Trade 
unit (B T ii j This last is a unit of energ> not power In 
Briti h engine enrg* practice the common unit of power is the 
horsepower (HPj which equals footpounds performed 
per second or o3 000 foot pounds per minute its equi\aient m 
the metric system is taken as ^46 watts 
Units ol Heat — In studying the phenomena of heat two 
mcisurable quantities immediatelv present themselves — (i) 
temperature and ( ) quantity of heat Three arbitrar> scales arB 
in use for measuring temperature (^ee THERAtOMETRx ) and each 
of these scales attords units suitable for the expres ion of tempera 
lure On the Centigrade stale the unit termed a Centigrade 
degree is one hundredth of the interval between the tempera 
ture of water boihng under normal barometric pressure (/60 mm 
of mercury; and that of melting ice the Fahrenheit degree is 
one hundred and ei htieth and the Reaumur degree is one 
eightieth of the same ditterence 
Empirical units of quantity of heat readily suggest them 
selves as the amount of heat necessary to heat a unit mass of 
any substance through unit temperature In the metric system 
the umt termed a calorie is the quantity of heat required to 
raise a gramme of water through one degree Centigrade This 
quantity however is not constant since the specihc heat of 
water \ anes with temperature (See Calorixcetry ) In defining 
the calorie therefore the particular temperaturea must be speci 
fied consequent!} there are sev eral calories particularized by spe 
cial designations — (i) gramme calorie the heat required to 
raise i gramme of water between C and 17 C through i C 
( ) mean or average gramme caione one hundredth of the 
total heat required to raise the temperature of i gramme of water 
from o C to 100 C These units are thus related — i common 
calorie 987 mean calories ==o 992 zero calories A unit in com 
mon use in theimo chemistry is the greater calane which refers 
to one kilogramme of water and i C In the British system the 
common umt termed the British Thermal Umt (B Th U ) is 
the amount of heat required to raise one pound of water through 
one degree Fahrenheit a centigrade unit (C H U ) has also been 
introduced and is rapidly being adopted 
Electricai Units — ^We are pnncipally concerned m electneal 
work with three quantities called respectively electric current 
electromotive force and resistance These are related to one 
another by Ohms law which states that the electric current in 
a arcuit®is directly as the electromotive foice and inversely as 
the resistance when the current is unvarying and the temperature 
of the circuit constant Hence if we choose units for two of 
these quantities the above law defines the unit for the third 
Much discussion has taken place over this question From the 
scientific standpoint the current and voltage are most readily 
defined in terms of forces The ampere is defined as one tenth 
of that current which flowing m a circle of i cm radius exerts 
a force of sw dynes upon a unit magnetic pole placed at its centre 
This unit pole is itself defined in terms of the mechanical force 
between two such poles so the ampere is made to depend on me 
chanical units Again voltage X cmxent X time is mechanical 
work and is expressed in terms of ergs or joules Resistance is 
voMge divided by current and thus the corresponding umt of 


resistance is defined But for electric engineering (power and 
hgnt; the choice is decided by the nature of the quantities them 
selves Since resistance is a permanent quality of a substance 
It IS possible to select a certain piece of wire or tube full of mer 
cur> and declare that its resistance shall be the umt of resistance 
and if the substance is permanent we shall possess an unalterable 
standard or unit of resistance For these reasons the practical umt 
I of re 1 tance now called the international ohm has been selected 
a one of the above three practical electrical units 
It IS known that there are two available methods for creating 
a s andard or umf electric current If an unvarying current is 
passed through a neutral solution of silver nitrate it decomposes 
i or electrol>ses it and deposits silver upon the negative pole or 
I cathode o! the electrolytic cell According to Faradays law and 
I all subsequent experience the same current deposits in the same 
I time the same mass of silver Hence we may define the unit 
current b / the mass of silver it can liberate per second Again 
there is the method already described Thirdly the umt of elec 
romotive force may be defined as equal to the difference of 
potential between the ends of the umt of resistance when the 
umt of current flows m it 

Apart however from the relation of these electrical units to 
each other it has been found to be of great importance to estab 
iish a simple relation between the latter and the absolute me 
chanical units Thus an electric current which is passed through 
a conductor dissipates its energv as heat and hence creates a 
certain quantity of heat per unit of time Having chosen our 
units of energy and related unit of quantiliy of heat we must 
so choo e the umt of current that when passed through the umt 
of resistance it shall dissipate i umt of energy in r unit of time 
British Association Units — ^The founders of the modern 
system of practical electrical units were a committee appointed 
by the British Association m 1861 at the sug estion of Lord 
Kelvin which made its first report in 1862 at Cambridge (See 
B A Report) The five subsequent reports containing the re 
suits of the committee s work together with a large amount of 
most valuable matter on the subject of electric units were col 
lected in a volume editea by Prof Fleeming Jenkm in 1873 en 
titled Reports of the Committee on Electneal Standards This 
committee continued to sit and report annually to the British 
Association since that date until 1912 the whole of the reports 
have since been reprinted m book form It is to the labours of 
this committee acting m friendly correspondence with interna 
tional committees that the present system of electrical measure 
ments is due 

Electrostatic and Electromagnetic Units —It has through 
out been recognized that a second consistent system of electrical 
umts IS possible The umt electrical charge (or quantity of elec 
tncity) can be based upon the force between two electric charges 
Accordingly oif the electrostatic system the umt of electric quan 
tity IS such that /=gy(Kd^) where q is the quantity of each of 
two equal charges d is the distance between them and K is the 
dielectric constant (or specific inductive capacity) of the inter 
venmg medium that of air being taken as unity (See Electro 
STATICS ) The current is then defined as the amount that flows 
in umt time and the energy is specified in terms of er s or joules 
thence the umt of resistance is defined by means of the equation 
Energy The relation between the electromagnetic and 

electrostatic system of umts is that the absolute EMU umt of 
current (te 10 amperes) is equal to 3X10^^ electrostatic umts 
(See the various articles on Electricity ) 

Ptactical Electric Umts — ^The committee of the British 
Association charged with the duty of arranging a system of 
absolute and magnetic umts settled also on a system of practical 
units of convement magnitude and gave names to tfiem as 
follows — 


10® absolute electromagnetic 


of an 
^th of an 


units of resistance 
units of electro 
motive force 
umt of current 
unit of quantity 
units of capacify 
umts of capacity 


ohm 


*= I volt 
=* X ampere 
coulomb 
X farad 
“=1 micro! 
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Tilt i 11 r a e ii ir n o I’t rt t t j t 
in r r i is I j 1 ui 1 is o ou\t lu t t ^ 

r a ni I n cne ilL\ tqu I ri €t 1% tc 

t na a id I i^r 11 1 C C b ah 0^ 1 t uni \tr\ i equ hf 
ki Oil tqi* 1 o I ^ I nt i iu ct is rox i* ^ i 1 > 

magrt tr lux 1 

Ekitn li LoXi^rt x\ is 1 iid in Ch c i 3 L S V m \ 

to uiisidi K Si! If it ot init na ion I p ai c u eke r 

units md he n ult oi ^ conie tn t btU^ttn stitntiif reprt t i 
ti\cs of i rii<- Bn am the Lnit a ^ta f Frantt Gtr^arx I ah 
Mtxito \u rii ztrkml Swedtn 1 d Pnt sla \i rth \mma 
al tr diliben ing for i\ da”v mas % unanmiou ag eeme t to 
rteommend the loFoming rt ulu 1011 a iht dfiimUon ot p itiral 
ipteraational unit Iht c resolution and de'hmtiuns mtie ton 
tirmtd a^ oilier conie tncts and t the la t one btM m Lot )n 
in Oct 1905 mere tin Ih idipitd It m is igreed to take — 

\ a unit of ri iapume he Interna tonal Ohm mhicii is ba ed 
upon the ohm equal to lo"* un ot resistanet oi the C O S \ tern 
of electromignetic units and is repr^ ented b> the resibtanee 
oftered to an um irxmg tleelnc current bv a column of mercun^ 
at the temper tture of melting ice 14 i grammes in ma^s of a 
constant cro s sectional area and of the leng h ot 106 cm I 
\s a unit of current the IntirnUtunal inipere mhich is one 
tenth of the unit of current of the C G S s> stem of ek etromag 
netic unPs and mhieh is represented butiieicntl> well for practical 
use bv the un\iremg current mhich when passed through % solu i 
tion of Ultra e of siHer m mater depcffeits siher at the rite of 
0001 1 1 800 of a gramme per second 

As a unit of eleetromotiee force the IntermUom^ 1 olt x^hich 1 
IS the electromotne forte that teidiiv applied to a conductor ^ 
whose re istance is one micmationil ohm will produce a current 
of one international ampere It is represented sufficiently well for 
practical purposes by E M F of a normal or satu 

rated cadmium Weston cell at o C prepared in the manner 
described in a certain speem cation 

As a unit of quantity the Intermtwml Coulomb which is 
the quantity of electricity transferred by a current of one interna 
tionai ampere m one second 

As the unit of capacity the Intermtwmi Far at which is the 
capacity of a condenser charged to a potential of one international 
xolt by one international coulomb of electncity (This unit is far 
too large for most purposes one millionth of it is called a micro 
farad even a millionth of this is more practical in certain modem 
applications— It might be called a micro microfarad or a dimicro 
farad on the analogy of the use of di m chemical nomenclature ) 
As a unit of work the Joule which is equal to 10^ units of 
work in the C G S System and which is represented sufficiently 
well for practical me by the energy expended m one second by i 
an international ampere in an international ohm I 

As a unit 0! power the If aft which 1$ equal to 10^ umts of ^ 
power in the C G S System and which is represented sufficiently ' 
well for practical use by the work done at the rate of one joule ' 
per second 

*A» the unit of inductance the Benry which is the induction 
in a circuit when an electromotive force induced m this circmt is 
one international volt while the inducing current vanes at the 
rate of one ampere per second 

laticmal Syiteim of Eleetrrcal Unuts^The above desenbed 
practical ^tem based on the C G S double system of theoretical 
wiuts kboirrs under several very great disadvantages The prac 
Heal system is dewad from and com»cte4 with an aimormiy 
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Heavisides Rational System— CJ e ren uh for the dimmk} 

1 b i 1 t ^ H \ it H >r > )o s Q re a L the 

ion f i jr n i it c ^ n aih ^ minn as to rLmo\t 

n un n ir on n me f c^iicn 1\ amp o\u! coua ions 

H pill pi»v i t^Ti m at ord ng to whiih a unit 

’"itip 1 idinccis ren h cl t» un s it 1 1 rac 

0 rt a 0 he t uai po t placed 1 i di tance 01 d cir ime rt. 

\ h a iui t o! tn ^rd d\nt It io lo c from this ktniHon 
r i 1 ri ui I um mipnc ic pme is wca er ur smdler than the 

mra ion 1 or L 1 1 h \ ot ition jnit pole in th ratio of 1 \ 4r 

0x0 s j to I Tht 1 t neric for e due to a aHona! pol 

01 teei h m at 1 d nee of d en imttre be ng m 47 rd unit 
It we suipose a ma n u iiH icn ha\m a po e string h m m 
ra lonoi um j hne a nialier sphere of ridius r dt cubed round 
It pole the magnetic font on the urfatt of this sphere is m 4wr® 
unit and thi is therefore liso the numerical value of the flux 
density Hence the toUi magnetic Sux through he surface of 
+hc sphere is 

4 Trr^ X m ^4 vr umt s — w umts 

and herciore the number which deno e the total magnetic flux 
coming out of the pole of s ren^th m m rational units is also m 
It follows therefore that if the inteiisi y of magnetization of 
the magnetic filament is I and the section is r the total fiux trav 
trsing the centre of the magnet 1 Is umts and that if the Ma 
mtnt IS dxi endie s or polele s iron filament mignetused uniiorraly 
by a re ultant externa! magnetic force H the fiux densit> will be 
expres ed m rational um s bv ♦he equation B » I +H The ph> sicai 
meaning of this equation is that the fiux ptr square centimetre in 
tht. iron IS simply obtained by adding together the f ux per square 
centimetre if the iron is supposed to be removed and the mag 
netization of the iron at that place 
A final question suggests itself Do the systems of umts founded 
directly upon mechanical quantities constitute finality or can we 
proceed to make a further reduction m the number of primary 
quantities^ 

There are certain constants of nature which are fundamental 
mvanable and as far as we know of the same magnitiide in all 
parts of the universe One of these is the mms of the atom say 
of hydrogen Another is the length of a wave of light of particular 
refrangibility emitted by some atom say one of the two yellow 
lines iti the spectrum of sodium or one of the hydrogen lines 
Also a tone is fixed by the velocity of light in space which is 
according to the best measurement very close to 3X10^*^ ems per 
sec Another natural unit is the so-called constmt of grqpttufton 
or the force in dynes^ due to the attraction of two spherical masses 
each of i gramme with centres at a distance of i m Very 
approximately this is equal to 648 X 10 “ dynes Another natural 
electrical umt of great importance is the electric charge repre 
sented by i electron {See Ec^ctwrciXY ) This according to the 
latest determination is nearly 34X10*^ electrostatic umts of 
quantity on the C G S system Hence 2 930 million electrons 
are equal to i: E S mil of qmnfeity on the C G S system and 
the quantity called i coutomb is to 879X10^ electrons 
In round numbers 9X10 “ electrons make x coulomb The elec 
iron IS nature $ umt of electncity and m the charge carried by 1 
^ hydrogen rem in electrolysif (See CmmucTiONi Et«cr«ic^ sec 
1 Lsqmds ) Accordingly a truly natural of liiyacsl unite 

« 
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Bibl on \ri \ — S t I Ckrl Maxwell Trea ^ t on Flectnat and 
Ifi nf i tr \oi 11 chap \ ( ^rd td OMrrd iSq ) E E \ M cart 
anti J J ubert T ii on Eiectnafx md lla mtimz trans b\ E 
\tkm on \ol 1 chap \i (iSS^l J D Everett 111 0 ts of the 

CCS S} t m it I ml iihgi and later edition*^) Fletminp Jenkm 
Report 1 Ehcmcal Stizda d (18 ) RiporU ct the British A. so 
ciation Comm ttce on Ekctncal Lnits from to 1 912 J A 

A ffanibooB for the Elecincal Laboratorx and resting Room 
( vrls 1901) Lord Ri ki h Collected Scientific Papers vol it 
(iSbi-8 ) A Gra\ ibulute Mea unmeni m E^ecinatv and 
ilagneti m \ol 11 part chap i\ p i o (1893 nd i iter edition ) 
Oliver Heavi ide Elecirom n tc Iheory 1 116 (1S9O Sir \ W 
Rucker On the Suppre cd Dimensions ot Ph\ ical Quantities Proc 
Phy^ So Lend (iSSS) 10 3 W William On th Relation ot 
the Dimen 10ns of Physical C|uantities to Directions in Space Proc 
Phvs Soc Land (iSo ) ri ^7 (X \ W Po ) 

PHYSICS The old term natural phiiosopb} signified an 
attempt to fr me a theory of that part of the material imxvers 
which could be explored b> observation and experiment and of 
which the underhmg hws were su&cientH understood to be 
amenable to mathematical calculation The science of biology was 
excluded from it purview for life was not sufficiently understood 
to be amenable to treatment of that thorough kind and similarly 
the mental sciences were excluded although an observable mate 
rial orgamsm was a sensible instrument and mode of mamfesta 
tion but even so the subject was a huge one and had to be sub 
divided The branch of biological science nearest to inclusion was 
physiology being a study of the mechanism involved m the func 
tions of Imng organisms 

The branch of natural philosophy that advanced most rapidly 
towards perfection was the mechanics of the heavenly bodies 
where the things treated of were comparatively few and far apart 
and could readily be dealt with as individuals so that the laws 
governing their movements could be formulated with some satis 
faction This branch under Sir Isaac Newton became so highly 
elaborated as to dominate and set in example to the rest but 
if ter all astionomy was only a special case of the motion of ma 
ternl bodies and Galileo had begun the study of ordinary motions 
on the earth s surface developing into a complete treatment of 
their velocities accelerations and distortions and partly account 
mg for them by the fundamental inertia of matter influenced by 
forces of different kinds and by the subsidiary properties of elas 
ticity fnctioo cohesion and the hke 

Matter was always known to exist m three states solid liquid 
and gaseous each having peculiar properties of its own and the 
fluids formed resisting media through which the solids could move 
Moreover all these bodies were subject not only to locomotion m 
bulk but to internal vibrations and for the apprehension of these 
vibrations we had special sense organs which enabled them to be 
examined wuldi special facility and thereby taught us much con 
cemmg the things themselves Some of these vibrations are known 
as sounds others as heat and there was yet a- third kind of vibra 
tion appeahng to the eye the effect of which could travel across 
space empty of matter which therefore had to be filled with a 
hypothetical substance called the ether (or aether)^ whose prop 
erties are still m doubt 

Apart from these vibrations which could be ongmated and ab 
sorbed by matter it w^as found that matter consisted of particles 
called atoms of a definite sme and weight wjnch could enter into 
conjbimtion with each other and so form the various compounds 
with whidf humanity had always been acquainted A study of this 
branch natural philosophy blossomed into the great science of 
chemistry wlnfe geology took over a study of the hisl^sry and con 
ditiona of the eaith s omah The remaifim®: pqrtion^ of natimal 
phdoaopl^ vw mmm times updfir 


SICS 

nt head physics which by derivation from <j>vais signifies 
a ^ udy of ra ure 0 far as it can be reduced by calculation and ex 
> nment to a tew simple or at least fundamental laws Those 
lav studied by Galileo were formulated with masterly pre 

c lor bv Isaac Newton and throu^’hout the 19th century domi 
n ted tn iit d It was hoped at one time that they would be all 
mclu ve the expressed ambition of Newton, was that ultimately 
a I ob ervdble phenomena might be brought under their sway A 
I long continued effort was made throughout the 19th century to 
i apniv them not onlv to matter but to the ether also — an attempt 
! which failed and h s now for a time at any rate been abandoned 
' Hvpothc ical attempts were also made to include the phenomena 
1 ot life and mind under the same fundamental laws of mechanism 
w ^hout necessarily postulating anything outside and beyond such 
treatment the e efforts the basis of a materialistic philosophy 
were perfectly le^^itimate thou h they have proved unsuccessful 
No one claims that the ordinary laws of physics and chemistry 
are di obeyed bv live things but it is now fairly admitted that 
the} h ve to be supplemented while with regard to the ether it 
IS still a question as to how far the simple laws are applicable at 
all The very terms inertia velocity acceleration force are of 
only doubtful validity except when applied to defimte material par 
tides and even then these properties themselves require elucida 
tion It may be that no fundamental explanation of even the sim 
plest phenomenon can be satisfactorily and safely given until the 
laws of the fundamental substance of which probably matter it 
self IS composed are better understood and formulated 
The Stub divisions of Physics -^Meanyhile the science of 
ph}sics has made gigantic strides throwing off such branches as 
sound light heat elasticity hydrodynamics and the kinetic theory 
of gases It was found that although the atoms of matter were 
too small to be dealt with individually the results of their com 
bined action could be formulated statistically in accordance 
with the laws of probability and that although the atoms of a 
gas were flying about in all directions at random yet their num 
her was so great that the pressure on any surface exposed to their 
random bombardment could be treated as perfectly uniform ex 
cept indeed when the exposed surface was extremely small In the 
latter case individual atoms might exert a noticeable effect giving 
occasionally a one sided bombardment and exerting an otherwise 
mexphcable propelling action on the body exposed to it Thus 
originated a discrimination now universally recognized between 
the peculiar activities displayed by very small things and the cus 
tomary behaviour of things on so large a scale that we can handle 
and directly apprehend them by our senses 
So far as matter was concerned there seemed little difference 
between physics and chemistry except that physics sought to probe 
into the deeper seated motions underlying molecular combination 
and to investigate not only the anatomical groupings but the actual 
working of thragencies which rendered those groupings possible 
It sought to understand the hidden meaning of chemical affinity 
and the nature of cohesion generally and indeed of gravitation 
too It was not satisfied with the idea of forces acting at a 4 is 
tance or of the mere clinging together of polarized particles it 
sought to dive down into the hidden meaning of attraction and 
to explain if possible the very atoms themselves 
In all this it was mightily helped by the development — ^since 
Newtons time in fact mamly in the 19th century— of two great 
and important new branches the sciences of electricity and mag 
netasm These are agents which like light operate through what 
we call empty space or vacuum and therefore seerq primarily as 
SQciated not with matter as such but with the more fundameafal 
ether The fact that mankind has nq sense organ for their 
^appreciation involved the consequence that unhke sound light 
and heat they had to be discovered aa well as critically exanpied 
studied Nevertheless m our own fime these new powe^a 
have become dominant they have beep taken up by 
and applied on an extensive and beneficent scale so that they 
now more or less famihpi; to everybody The of 

aleetwaty md magnetism n*re of great and grqwmg rmport^ocfe, 
mt that m not what constitutes them interest to 
Their importance is that t^ey we a olqe fnd pertly 
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rtdlH sroing or i cl to e pre s the action uHcb cm dl obser\ d 
in 1 diktx I and au ii iiitnc tom c Iltd an equa ion e«;pcuiil 
in that m ciPtd a dittPrentiai tquaUon mliiih t\prt se m ir 
actions aiTori? the n lit t partn rhi di io\en ot thi nhtiun 
betwttn i Li ri ity and niaejrtii m on Ho one hand mi li h or 
iht other i^ill ser\c as in illu t ration ot he prote«;s Ckrk 
M t\U(!l took the Lnomn phenomeni ot ekctnut\ and the Lno^n 
pbLnomena oi nratmti m to^tiher with thtir irHraction so 
brilinntly distctcrtd and tx mined b> the earh phisicis s of 
dll countries at tht btHinnmg ot the ^9th centun cub imiting in 
the work of bandt> and threw them into the form of equations 
These when combmtd and mampukted m accordance vnth the 
laws of pure mathematics resulted in a diherential equation m 
time and spate contiming nothing but eleitnc and magnetic 
quintiUts which mverthelcss cone ponded with the known equa 
tioB for wa\es such a those oi sound or of light or on the *^urface 
of water He perceived therefore that electromagnetic expen 
ments could in the future probabl> gife nsi to such waves md 
that the> would travel at a sfieed which could be cakuhted m 
terras of the electric and magnetic constants of a vacuum tt 
of the ether He inaugurated a set of experiments which would ^ 
determine not xndted those constants separate!} for the> are still 
unknown but their product viz the product which appeared in 
his differential equation as dctermmmg the speed of the waves 
He lound that the velotitv with which his waves ought to travel 
was identical with that of light and thus came to the conclusion 
and was ultimately held to prove for all time that light was an 
electromagnetic phenomenon On this basis a whole new develop 
ment began and contmuts to this day 
Applications of JDiffeireotial Eqtiatiotis,r-«lt is worth while 
lilustratinig the bearing of a differential equation and the way m 
which It embodies a whole senes of phenomena which can be 
dissected from it by the arts of pure mathematics m a purely . 
inechamcal though recondite manner and then handed back to the 
physicist for interpretation Naturally tlie physicist and the 
mathematician may be coiabmed m the same individual m « 
ceptioiml cases and as has recently been said (Natme May 26 
192S) It IS interesting to speculate whether the intellectual 
gulf separating the great physical scientists from the rest of I 
their fellows is not greater now than at any previous period m \ 
the world s kstory^whether they have not usurped the pkee ; 
of the metaphysiaans Ihat was true m Hewton s day, and ' 
m true now though no one claims that any single mdividiiil ■ 
p«sea«» the etceptional power displayed by Newton 
A differential «|uatiai which way serve as an iliuslwuon is the ■ 
foUowiiig 
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liMt Ihe vor 3 £, out ol tk co’^scqicme of an cquiiion 
1 I t t r i a 11 them ml ip. 1 1 ^h inierprc UHon of 
hr t cot tqut ce ir anv particm r tisc btloi to the physicist 
Whtn hi it ran an t t such that onh B ib ^tro tht equition 
1 pri L tk plenorcicn ol v^ive or at It 1 st of such wavt 
s tiavel wi h a di n e viloci v iiKjtptrdtnt ot wivt length like 
air vav£s trd ether waves 

Wkr C Is z 0 tht tquatioii represeWs the scttlmf, doma ol a 
di turbnte wht her cki nc i or ma enil ii tr the lorcc which 
on mmd the di lurbance have ctast 1 to ait The ncutralwa ion 
oi the C te n avoids rtte cnie i) hpice eomidcrations and makes 
It an tquuion m ime ufant liki 1 law of cooline or ot leakige 
whith li t is so miplt a Cl e a rot even to irvohc I while it 
the ngh hmd hide be thareed to C B the equation represents all 
the kws of elei^riLal o dilation is worked out by 1 ord ktlvin 
m 185 ^ and now applied m wntk & wive me ers The 4 term 
then rtpre tuts inertia or the n igne ir prupertv called self indue 
lion the B term sigmhes resist mee € peciallv the kind of electn 
cil resistance involved in Ohms law When the londitiom are 
such that 4 and B are both zero things have become stationaiy 
and the equation reduces to the one so extensively applied by 
Laplace to solve stitic gravitaimai problems It embodies the 
conditions which gravitational helds must satisfy and develops 
into part of the thcorv of a tronomy 
When none of the coefficients is zero and all three terms have 
to be taken into account (espetialiy if a term involving i? is 
added m some cases ) the equation represents waves or diffusions 
travelling through a more tompiicated medium at speeds varying 
With or at least dependent on the wave kngth Waves such as 
these cm occur m the ether when it is interfered with or loaded 
by electrified particles or when a medium is a polamable insulator 
or a conductor It can be made to represent the reiection of 
light by metals as well as the transmission of waves through the 
Heaviside layer of ionized air now becoming familiar to wireless 
amateurs It also gives the Heaviside theory of cable signalling 
which is more complete than Lord Hehms was and winch ap 
plied m practice m America and elsewhere has much improved 
long-distance telephony Heedless to say the equation m full 
form can do much more than that It or rather an mterladi^ set 
of such equations represents the most gei^ra! kind of wave and 
the kingdom domfaited by waves is now rapidly expanding 
The solution of such equations taxes tl» powers of all but high 
mathemaficmns ancP may lead to new functions of vasft faterOrt 
and importance Skilled manipufetion of the symbols by * pure 
mathematiaan i» neither aided nor hindered by information 
the particukr things they may fee faiended to r^esent The 
laws are just as valid and self con^stent even If the symbols 
represent iPiaglnairy quantllies as they sometimes do la the 
interpretation of tite wltiioa bowever there mast be 

a rtium to reahly 
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e stfe at morL irc conoactl} prcci el\ onpieteh formu ^ 
latea m all thur inter i lions 1:\ ilitse equi looh c that they 
eF‘bod\ Iht e enre of tht phenomerio"^ their olution and con 
equerct car sun tquer K be s\orked ou b\ the few who possess 
sufti len^ Liil inr irisifr.ht Thi nethod ot p ocedure — from for 
mula ion hroutjli olation to inttrp etation — i indeed the high 
est e\ Tip% ot tne advantage pos e sed and the power gamed by 
tho e who have ucces tulh attured he am ot all cience rtr m 
cognoscere clus s 

MODERN PHYSICS 

So long as wt aie dealing with massive bodies or with great I 
groups ot par icles tht hws of d^naniits based upon Newtons 
laws of mo ion and applied without any breath of contmuity 
were sumcient and rei ned supreme This Lind of dvnamics domi 
Bated tht 19th century but just at the end as a httmg prelude to 
the oth centurv a number of discontinuities began to be dis 
covered The first ^iscontminty was indeed old viz the atomic 
theory of matter and was only evaded by the fact that we inev 
itablv dealt with great numbers of atoms In the years 1S97 to 
1900 however Sir J J Thomson elaborating ome 10/9 e-spen 
ments of Sir William Crookes in a partial vacuum discovered and 
finally clinched the discontinuity of electricity in other words 
he realized the electron which had previously been only surmised 
rather vaguely by a few Zeeman and Lorentz had just showed 
thit electric charges were the agents really responsible for the 
generation of radiation a fact further illustrated and enforced 
by Rontgen s discovery of \ rays \fter their isolation electrons 
were weighed and measured bv Thomson and found to possess 
the lundamental properties of matter The nature of radiation as 
emitted bv electrons was analysed and examined m precise detail 
bv the spectroscope Then another discontinuity was discovered 
by Max Planck tor as soon as single atoms and their constituent 
particles were attended to a new discontinuity appeared appar 
entiy m radiation but rather in whai turned out to be a quantity 
connected with the orbital revolutions of an electron akin to the 
sweeping out of equal areas which Kepler long ago had formu 
lated for the planets and Bohr formulated his astronomical the 
ory of the structure of the atom So through various channels 
it was found that these fundamental electric units which were 
presumably structures m the ether lay at the root of matter itself 
and that matter was actually an electrical phenomenon Discon 
tinmties are natural and inevitable when dealing with individual 
minute particles they were only masked m previous days because 
this minute treatment had not been attempted though a hint had 
been given m that direction by the failure of the kinetic theory 
of gases as ordinarily applied to explain the irregular movements 
of very small bodies exposed to molecular bombardment 

The Tbeoty of Relativity ---Then came the theory of rela 
tivity which adopted generalized and boldly formulated a num 
bar of vague but growing suspicions In particular it postulated a 
universal and unalterable constitutional velocity in the ether now 
known as c which had been recognized in Clerk Maxwell s theory 
as of an electromagnetic nature but the nature of which is still 
unknown This like Planck s constant h is found to enter into 
every department of physics not only conspicuously when minute 
bodies are dealt with but secretively throughout All matter is 
moving through the ether so that the constitutional velocity c 
of that faedmm enters into and modifies everf the Newtoman laws 
of motion thus giving a complexity which sometimes seems 
strange to ordinary or evolutionary experience and with a little 
Ingenuity can be made to appear paradoxical Many other results 
of high interest follow and the gravitational function of the 
medium shows signs of yielding to mathematical treatment 

The revolutionary outcome of all this is that the ether m its 
various forms of energy dominates modem physics though many 
prtfef to avoid the term ether because of its igth century asso 
gallons afid use the term space The term used does not 
matter Faraday began the discovery that it is m space 
phwbmma occm Eveiy differential equation is an 
ll» Iff #abe with its three dimensions and the other ab 
lift and smne attempt has been made to unify 

im ; ^ 4 


these two great abstractions b> aid of the velocity c This how 
ever is rather ver ing on metaphysics unless it is merely regarded 
as a legitimate conv enience in calculation to deal with, four similar 
variables mste d of three and an odd one 

One definite outcome of the bold generalisations or challenges 
of relatmtv is that energy which since its conservation was estab 
Iished has alwavs been recognised as protean in form now includes 
not electric charges alone but matter itself as one of its forms 
so that atoms of matter might be turned into other forms of 
energy if only we knew how The idea already has some cosmo 
logical significance %or it is believed by Jeans to be the cause or 
mechanism ot the radiation of the sun and other stars The atom 
of matter is electrically constituted it is composed of equal 
amounts of positive and negative electricity in its normal condi 
tion High temperature signifies great activity or immense speeds 
among the atoms They can be dissociated or broken up by col 
hsion and their opposite ingredients may occasionally clash lose 
their identity or at least their locality and pass quickly away 
as a quantum of radiation The interior of stars is known to be 
at an exceedingly high temperature and accordingly their mass 
is believed to be gradually decreasing their matter dying and 
passing away as radiation into the depths of space Whether there 
IS ever or anywheie a recuperative action is at present unknown 
When if ever such action is discovered— as is not unlikely— it 
will have a cosmological and philosophical bearing 
It IS interesting as illustrating Newton s exceptional foresight 
and speculative skill that at the end of a disquisition on the 
chan es and interchanges of known forms ofeenergy (though the 
term energy as a dominating physical term was not adopted till 
long afterwards) he should conclude thus And among such van 
ous and strange transmutations why may not Nature change 
bodies into light and hght into bodies? 

Interaction of Matter and Radiation — Meanwhile strange 
reactions have been discovered between matter and radiation 
Radiation is generated by electrons and accordingly itself suffers 
discontinuity Maxwell calculated that it must exert pressure it 
IS now found to exert pressure after the same bombarding fashion 
as the molecules of a gaS exert it Radiation is generated and 
absorbed not continuously but in quanta and these quanta exert 
a bombarding action as if they were particles or corpuscles yet 
they must be waves because they exhibit interference and dif 
traction phenomena — a study of which m optics began with New 
ton himself Wave quanta with extra hi h frequency of vibration 
are more efficient projectiles and eject such suitable electrons as 
they encounter with more energy than do those with a more ordi 
nary rate of vibration This connection between energy and fre 
quency is a development of Planck s quantum which like much 
else IS due to Einstein s bold and forcible conceptions The out 
come of aU this is that the old barrier between the corpuscular 
theory and the%ave theory is being removed There is truth in 
both High speed particles are accompanied by waves somewhat 
akm to the waves at the bows of a steamer and the apparently 
sharp distinction between a wave and a corpuscle is subject to a 
compromise which includes both 
V^e have long studied matter by means or by the aid of radi 
ation or waves we are now beginning to see that momentum 
which seemed a property of matter is possessed by waves and 
that the familiar thing which we call matter is after all a mam 
festation or localization of ether energy in a form not as yet com 
pleteiy known or understood Ether energy — the one fundamental 
existence — seems to manifest itself alternatively or even as it 
would seem indiscriminately sometimes as what we might call a 
particle and sometimes as a wave De Broghe seems to have 
initiated this idea which has been taken up and elaborated by 
Schrodinger and others The result is that whereas we once 
thought that we knew a great deal about an electron its size and 
its speed we ate now confronted with some uncertainty It is all 
very well to speculate and theorize but all theones must be veri 
filed and brought to the test of expenment and expenmont — even 
indirect observation-— on this minute scale is barely possible 
The difficulty can easily be rmffered intelligible We have to use 
some physical means to eatamme the behaviour of anytffing 
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There are still rioic recent dtee^opments Speculation is acti\e 
the rt olution is iii pro ress and frt h disco\eries are constantl) 
being made The ■^ho'^e constiiu es an flaborate network of in er 
locLm and coincidences which mu t Ime a deep eated irean 
mg when we can unraai 1 the tangled skun All we can do now is 
to hint at the st i t that arc being reached to realize that nothing 
like the last word has been spolen to a\onder at the genius which 
has so greatl> illumma ed and vet parti} confused us and to haae 
faith in the ad\ent ot a great generalization (0 J L ) 

PHYSICS^ ARTICLES ON The astonishing ad\ances 
which the science of ph>sics has made since the Eleventh Edition 
of the Enivilopxdia Bntanmca was prepared have been met b> 
a complete and drastic revision of the physics articles How far 
the researches of the present century have changed the outlook 
IS eMdtnced bv he fact that the Eleventh Edition eontams noth 
ing on relativity on at on ic structure or on the quantum theory 
three questions winch dommait modern physics and mduence 
every branch \ot only have articles by the highest authorities 
on the new topics been introduced and the less fundamental 
articles on older subjects been cut down in size in such a way 
as to make the balance accord with actuality but every article 
has been either completely rewritten or revised s<f as to make it 
part of a proportioned and organic body of information on 
modem physics 

The articles Scxunce and Physics give a genera! view of the 
scope of physics and its place among the sciences The funda 
mental nature of space and time m the physical world and of 
gravitation is discussed under Relativity and Sfacf Time 
while the history of the growth and another aspect of the nature 
of the relativity problem is given under Ether An account of 
experiments and observations which played a great part m pre 
panng the way for relativity will be found under Micbelson 
Morley Experimex r and Aberratiox of Lighi Measurements 
of the Velocity of Light the constancy of which is fundamental 
are described under the artick so entitled The histoncal ex | 
perimental and theoretical aspects of the subject are thus all 
readily accessible 

The subject matter of physics can be broadly classed as matter 
and mdiation Ihe physical nature of matter is expounded under 
Kimetic Theory of Matter which deals mtmly with paes 
Supplementary to tka article is Browniah Movemext The Iran 
Sifeion from gas to liquid is handled from the geneial theoretical 
point of view m the article lUquEFAOTiOK m Gases which also 
<felJs with technically importipil aspects of the subject Tfe mod 
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Kj o wht^ ar «,rtult i dtvo ed A boev of Aork 
b e dbl bed and devehped lit eltctron theory i described 
u rer £l ciPirm Co\^tcTio\ \ Gasj?s The lonntctirb 
i I k between matter and radiation is furm bed bv he nuckar 
th orv of the ^ om wbuch asset s ^hat an a^om con ists of a 
m nuit postivei} charged ive rud us surrounded b} group 
11 gs Of exte TOPS in notion general nutleir thcorv i ex 
phintd under Atom the properties of the nucleus and their pro 
f«>und con equtnets for phv cs and chtmi tr\ under Nicluls 
IfeOTCPEs and Positive Rays Tr-a smitatiox of the Eli 
V ^\TS presents aro^htr a ptci of nuclear theorv Radio vctivitv 
1 an article of nr t mportmte for the under tanding ot modern 
ph> ICS The theorv of tmi sion of light and \ ravs by an 
itom descnbtd under Atoh is based upon the Olantlm The 
ory discussed m a Lt> article which leads up o the new develop 
ments known as wav t mechanics X Rays \ati re of Sfectros 
COPY Baxd Spectrum Reso\a\ce Potemlals Phermiomcs 
P lOTOFLECTRiciTY CoMPiON Efffct Ramax Effect dta! with 
the experimental and theoretical side of radiation phenomena 
which have a promment place m atomic ph>sic while Wilsox 
Cloud Cha iber describes a method of experimenting cm single 
a oms and electrons which has had far reaching results 

Pht general body of physics is dealt with under comprehensive 
articles devoted to the mam conventional divisions — ^H eat 
Light Souvd Electricity Magxettsm with important supple 
mentiry articles among which may be mentioned under heat 
Thermod \amics Calorimetry Thermometry under light 
Opiics Spectroscopy Fluorescexce ash Phosphorescence 
under electncitv Electricity Conduction of Electrolysis 
I mportant instruments and their uses are described under Con 
DENSER Microscope Microscopy Mirror Binocllar In 

STEUMENT INTERFEROMETER INSTRUMENTS ELECTRICAL 

Accumulator Induction Coil Compass Selenium Cells 
Vacclm 

Apphed physics is another aspect of the subject which receives 
full representation The meteorological side is represented by 
Electricity ArMosPHEEic and the geophysical by Terrestrial 
Magnetism Earth Currents and Gravitation Some of the 
chief heads under which the bearing of physics m everyday life 
and industry is described in detail are Acoustics AerodynaM 
ICS Electric Lamps and Valves Manufacture of Electro 
MAGNET Gramophone Lens Photography Photometry 
Telegraph Telephone Television X Rays Appl^€Mmm of 
Every aspect of wireless is included m the scheme Electric 
Waves deals with Hertz s origiiml discovery and the stibsequent 
laboratory developments Wireless Telegraphy deals m two 
divisions with the theoretical and practical aspect of the subject 
while Thermionic Valve Microphone^ Loud Speaker Radio 
Receiver describe apparatus vital to Broadcasting^ all aspects 
of which are discussed under that title (E N da C A ) 
PHYSICS IN MEDICINE The science of physics con 
cams Itself with anergy m its manifestatioinl and the 

properties of nmtter and m eonscquenc^ |:toy$ a part in medione 
whose value and unpirtance are ever increasing It furmsbes 
means of mvestiptiag the stnuctuw of tie ammal bo% and the 
f imctions of its it m tl» detection of ataomality 
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^ir he qat ion ot the eic i,\ jilu ui foci^ i\ bt n td 

\tioici j th rnc t ot ci tn iiioi entr — ^it ibis i*? 

Ik! tor r i lorr loi / tll^^k^ otturnng n ^he iMig inraal 
—the s moui t oi t ncr ho M he t\ohcd froii the u^ilisa 
ton of too^ 11 K bod\ oit pro\idtd the rtsultini? 
cli€“niL I tno j o&u at he 1 1 m tli txo ci cs and ha\t 

the iH i a! te Tl^Jh lias been liO\ n to be thf case b\ 

Ihe diar mu urcnint o\cr uliiLitn+h loa period of the 
be it i\ n on! h\ a ti ^ rn n or nrhtn il rtd m a uitabie 

talo nd b\ also stpin tK meason the hea+ e\ol\ed 

m the oxidation ot a quanti v of food equal to h..t ^hich s 
con Hired ii tin pe lod \\h n djt ailoWu^i l i made for sub 

roes mliith art c creted unchinrtd or onh paitiall> oxidued 
and tor Iht t o L ut lx iporation it is lound that the agreement 
i be\ond doubi This is ot corsiderablt importance for if it 
%ere not the case then it uoold be quite uncer am whether or 

rot m II rccened encrgN irom urdnown sources and ph\sics 

i^tould be of little use in ncdiane As it is the fact that the 

oxidaiion of food la the oni> source of bodilv energy of man 

makes po sible the pre rip ion of diets adequate to a vanct> of 
conditions wh thcr or health or ai case 

"Not on!} docs the principle ot conse^^atlon of energy apply to 
the bod> as a ^\hole it i also applicable to ihe units which go to 
form It te to ull tbo e energ\ changes and oxidations necessary 
for life which occur m the cell \ow the living c E consists of 
a watery solution containing colloids crystalloids and substances 
m u^'pension enclosed m a ceil wall or m mbrane Theretore 
the study or the ph>sical properties of solutions colloids and 
mimbnnes in the laboratory should and does afford much m 
formation concerning its behaviour Below some of these proper 
ties are examined with this object 

Hydrogen loir Concesxtratioo —It is well known that solu 
tions which conduct electricity (electrolytes) do so m virtue of 
the electncaily charged ions positive and negative derived 
from the dissociation of the molecules of the dissolved substances 
Pure water is only slightly ionized yielding hydrogen ions carry 
mg a positive electrical charge and an equal number of hydroxyl 
ions with a negatne charge the product of the concentration of 
hydrogen ions and hydroxyl ions being constant for a given tern 
perature 'ftlaen a substance is dissolved m water it m general 
produces a change in its chemical neutrality owing to the dis 
turbance m the baknee existing between the concentration of 
hydrogen and hydroxyl ions Thus an acid dissolved m water 
pelds hydrogen ions as a direct result of solution and leads to 
an increase m hydrogen lon concentration and a decrease m the 
concentration of hydroxyl ions Similarly the solution a base 
produces hydroxyl ions and leads to a decrease m hydrogen ion 
concentation and an increase in the concentration of hydroxyl 

iOBS 

Acidity then is due to the preponderance of hydrogen ions over 
hydroxyl ions and alkalinity is due to the converse Neutrality 
IS an eqmlibnum of hydrogen and hydroxyl ions Certain sub 
stances— called amphoteric electrolytes— produce both hydrogen 
ions and hydroxyl ions on dissociation and may therefore combine 
as acids with bases^ or as bases mth acids ftotems are of tHs 
class and# so of course is water 

An alteraticm in acidity |s the causative factor k the rogtda 
tion of respiration the activity of muscle and the etcitafeiity of 
nerve and plays an important part In regulating excretion and 
sqcretioa 

The powerful effects of varktfe^ fe hydrogen ks 


MEDICINE 

ph^ lological processes require the existence of mechanism 
the pre%ention of considerable changes of this kind One of 
! main functions of blood is to provide this It can itself -with 

nd the iddition of relatively considerable amounts of free acid 
t u alkali without much change in its reaction largely owing 
he pre ence of carbonates and phosphates The electrolytic 
oria^ion theor> proiides the only satisfactory explanation of 

dolloids and Membranes —The colloidal state is recognised 
a perm nent su pension of solid particles or liquid globules in 
Fiuou mea urn of a different kind In contrast to true 
olu ion colloids are heterogeneous systems m which the su 
ptnde j particles are large enough to possess the special properties 
peculiar to surfaces It is easily seen that since molecules at the 
urtace of eparation of two phases are attracted more power 
fully m the direction of the phase to which they belong than m 
the opi osite dii action the interface will be in a state of tension 
Consequently am change in the area of a surface film will result 
in a lo b or am of surface energy A«^ain particles of colloid 
solution usuaiK possess an electrical charge which is localized 
on Its urface Such particles are to a large extent prevented from 
aggrt atmg together and falling as precipitates by the mutual 
repu Sion of their electrical charges 
The deposition of charged ions on a colloidal particle or any 
surface would confer on the surface a charge of corresponding 
sign This process is called adsorption and it may or may not be 
accompanied by chemical action between the constituents of the 
surface and the adsorbed material The neutralization of elec 
tneai charges by adso ption of oppositely charged ions from 
added neutral salts result*^ m precipitation A similar effect may 
be produced by oppositely charged colloids 
An important case of adsorption is that occurring at the semi 
permeable membrane which covers cells Physical principles 
show that any material which lowers surface energy will be ac 
cumulated in the surface Certain substances such as proteins 
mav form solid deposits m the surface films owing to their con 
centration brought about in this way These deposits are capable 
m some cases of being redissolved if carried into the interior of 
the ceil Hence the cell membrane must have a vanable struc 
ture m equilibnum with its contents 
Osmotic Pressure — ^Semi permeable membranes t e mem 
branes which allow water to pass freely but hold back dissolved 
substances exhibit another important property Water will tend 
to diffuse more rapidly through the membrane towards that side 
on which the concentration of dissolved substance is greater than 
m the reverse direction This would cause a difference m hydro 
static pressure on the two sides if an increase in volume of the 
more concentrated solution is prevented by a non yielding en 
ve ope This pressure is called osmotic pressure and the uni 
lateral passage of fiuid osmosis (qv) Solutions which exert the 
same osmotic pressure are said to be mtomc 
It IS easy to see that the solutions which bathe a cell not en 
dosed m a ngid envelope must for eqmhbnum possess the 
same osmotic pressure as the cell contents Otherwise the cell 
It through loss or expand through gaih of water and 

will be destroyed un ess the osmotic pressures can be equalized 
m this way In any case if any change of concentration occurs 
the functional activity of the cell will be affected The mem 
brane covermg indmduai cells and blood corpuscles is unperme 
able to salts glucose etc that forming the waEs of the capiEary 
hlood vessels is permeable to these but not to colloids 

colloids although it is very small com 
pared with that of solutions of electrolytes has been shown by 
Stohng to play an important part in the formation of nml 
according to some authors is a phenomenon of 

colloidal particles is very mett 
tme soltitloh 

iaetal 
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Pin siocR^i 

Tile rt^ nr i, lire \ f c o nt l r r u ^ c 

dti roHtt irid to c oi i p r ih n ^ 

are yroDC t liic^ ■^tT\^idiru!r i 13 1 

tion ihfc 11 e tj tbt cro 3'oe u'lra r'KTo c jrt o ri 
cler n -^dfi i 

¥hj$m of Mttscle and Werve — Tbt ti* ^ V - t 
mil cits aiir ntrii 1111*^1 es rt ^ p ir a i i ^ ^ i 
maaner the depcif ence of iiec ai ph-^ 1 Pi 

dependence I t clod m th ir\t tn ic id lx 

pianition of pls> lologic 1 obenonena ha had 1 i j \ 

the de\clopnen af ph\sc 4 l ihton or tfet x It ot r 

matter but a! 0 the imention and teihmcx! pert t ion 01 le 
tectmg and recording mstrurmit ot the grea t set 1 a \3 rc 
hi he t preusion 

In order to mam mn living mn cle and nerves ou ide the 
animal for long periods thev are batliLd m an ar 1 al ne 
solution mhith as me have seen mu t he 1 otom mith them 
and have the suae h>drogen ion concent ation "Norn much of 
the difficult} in investigating \itJ proce es 1 due to the micro 
copic si^e of the living cell which results in ehangt which art 
also smad Large!} owing to the development of sensitive gal 
vanometers and aiso to the modem tbermiomc amplifier and 
cinematograph camera it is possible to detect extremely smad 
variations of energ> if the} occur m the form of eiectncal 
changi or can be converted into that form Minute changes of 
tempenture^ — and therefore the production of mail quan itics 
of heat — can oe mta urtd by the tlectncal currents generated 
in thermocouples orty changes m eiectncal resistance of metaihe 
conductors 

Methods of Investigation-— In ^udymg the activit} of an 
isolated nerve or muscle preparation it is u ual to cmplo} a brief 
electric current as stimulus since it is possible to repeat it w th 
out producing permanent damage and the duration and intensity 
can be so readilv and accurately controlled B} these mean it 
has been possible to measure with some accurac} the heat pro 
duced in a muscle by a single stimulus and also that liberated 
over long intervals at rest or m recover} after pro onged stimula 
tion The results piove that oxidatioif is necessary to mamtam 
the normal life and structure 01 an animal cell in a hvmg but 
completely resting condition Further it has been shown that 
muscular contractioa is a surface phenomenon since the energy 
developed is proportional to the length of the fibres and not 
their volume 

Similarly it has been shown that the nervous impulse is ex 
cited by a stimulus which m all probability consists in an accumu 
Jation of 10ns m certain parts of the nerve fibre The arrival of 
the impulse at any point on the nerve is indicated by the active 
region developing a negative electrical potential with regard to 
the neighbouring inactive regions If then electrodes are placed 
in contact with the active and inactive regions and connected 
through a galvanometer a current wil pass through the circuit 
towards the active region It is found that the energy involved 
in the tranmnssion of the impulse is denved from that stored in 
the fibre itself and not {rom the stimulus the latter only acts 
as a trigger 

Radiation —Not the least service rendered by phy ics to 
medicine is the demonstration and exploitation of the fact that 
in Edition to tb<«e radiatior^--Light and radiant heat--whicb 
are directly perceived through the senses there exist others which 
have a profound influence on the animal body The spectnng of 
electromagnetic radiation is now known to comprise in descend 
mg order of wave lengths the Hertzian waves of wireless com 
mumcatmm infrared rays the visible spectrum^ ultraviolet 
rays X rays and the gamma rays of radio active substances 
Tte shorter weve lengths of the visible spectrmn and the «tiQ 
shorter one© mentioned above aH possess the power of either 
stimulatmg or desfroynif the animal ctJI according as the quan- 
tity absolved IS smaB or excessive The actum of fie 

is m lh|t di^ereni cdls exhiWt diSefent di^ee© 

bf to a giv« miiffity mi intensity of mdiatma 

S{»ne r#atwis mt^r woio from certam |»rts pf fee pifm 
^o|et^s!^ectri» have a im 
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a > ^ on o a ^,iveii imoaat of r dian ertrsr> of thib wave 

T \ 1 a\o £. a inuth grea tr respon e m a gnen ceil or 

j i- h ^0 lor 01 n equal irroiin^ of tnergy of 

o< r V 

T^t M i fi ■ — ’ Qc sp{ ific ind the selective eiiects or 
It 1 1 1 t — rt I gr impo a ice ir rad ation lliei ipv 

Tit c i u T o he ar loi oi r i loi on his lot 

ii rm I Mr > however it i attfibut 
ib c her y the he ^ productc 1 } the rgv absorbed or to 
1 30 ii/i c Th>totiLii n el ti o the itom of the tells in 
vovt-^ Fit rrn inal n tthoc ct ssl 1 do age mea uremmt 
m u n I n iKnp ho dt^uiu ir Ksi two la t men oned 
proitri ExiCt di i tisuerit-nib have shown that the 
bid) c I r ic ons produted bv dittrirt Linds ol ndiation 
ootv ’"u ar 1 ws in that the> a^l require a minimun duration 
aid have a hrtshoid value of irtenbity below which no efiect is 
produced 

For other appLci^ions of phy^ts to mtdicme the reader 
bhoLid con ult the iollowing ar ide» — Pm^iOTorv Hvciene 
Elec rothirvpv \ ea\s Radii m (F Hd j 

PHYSIOCRATIC SCHOOL, the name of a group of 
French Qwnomn^th and philo opher The heads of the scliooi 
were Fianjjois Quesniy ) and Jean Claude Mane Tincent 
<;ieur de Gournay (i/i --i 59j The principle ot the school 
liad been put forward in by R CantiUon a French mer 
chant ot In h ext ac. ion (Essm sur la mture du commerce en 
itntral) but it was Duei»nay ind Gouma} who gave them a sys 
tematic form and made them the creed of a muted group of 
thirkers and practical men bent on carrying them into action 
The members of the group called thembehes ks ecommtstes 
but it IS more convenient because unambiguous to designate 
them by the name phyuocraUs (Gr <pi(iis nature^ and kpareip 
to rule) invented by P S Dupont de Nemours (1739-1^17) 
The general political doctrine is a follows Society is com 
pobed of a number of individuals ad having the same natural 
nghtb If all do not possess (as some members of the negative 
school m untamed I equal capacities each can at least best under 
stand his own interest and is led by nature to follow it The 
social umon is reahy a contract between these mdividuals, the 
object of which is the limitation of the natural freedom of each 
just so far as it 1 inconsistent with the rights of the others 
Government though necessary is a necessary evil and the gov 
crning power appointed by consent should be limited to the 
amount of mterferencc. absolutely required to secure the fulfil 
ment of the contract In the economic sphere this implies the 
right of the mdividual to such natural enjoyments as he can 
acquire by his labour That labour therefore should be undis 
turbed and unfettered and its fruits should be guaranteed to 
the possessor in other words property should be sacred Each 
citizen must be allowed to make the most of his labour and 
therefore freedom of exchange should be ensured and compe 
tiUon m the market should be unrestricted no monopolies or 
pnvileges being permitted to exist 
The Single Tax on Land— The physiocrats then proceed 
With the economic analysis thus Only those labours are truly 
productive which add to the quantity of raw materials avaikWe 
for the purposes of man and the real anmal addition to the 
wealth of the community consists of the excess of the mass of 
agricultural producIJs (including^ of coiir» metals) ower their 
cost of production On the amount of tlm proimf mP depends 
the well being of the commuiuty and the inability of its ad 
vance m uviluatioiL The manufacturer merely gives a new form 
to the matmals extracted from the earth, fee higher value of 
fee object after it has passed throng Ins hands only ^pres«its 
fee quantity of provismns and other rwterMs used and consumed 
m Its elsborabon CoTOaerm doe^ nothing Mom than transfer 
fee wealth already ousting from one hand to anofeei# what fee 
tradtog classes gam feerefey m acqmred at fee cost of fee rntjon 
mi It IS desira^ feat M wmtmt should as smaH #s po»ib$ 
The occui^tions nf fee minufacferer ia^nd mewlitntf m well m 
the Bberal professiens* and every land of pen^na! servlbi, 

inAed Nt am dirawmg feew fetiWt hut 
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0 btr ^ i\e humn tfa i Hi > o ^ht c^ i ot 

sitri 1 > on iranata iirts a^d lommtrie \\ i founu d n error 
%nd tbe prupo ai ot a i n p t ft n r al ta^l to be ground 
\ii li 1 % do trine on b it ua bi td B l ^ nduenct a 
the chool exerted depended li lie il a ab cn these peeuliar 
tenets uhith indeed omt ui it mtipbers did no hold The 

efteetixe result of its teachiim was ^amh dt true ixe Ii eon 


pol \ 01 the Constituent assembly soon ceased to exist as a 
hur„ pm er but its good elements were incorporated into the 

more con plete construction of Adam Smith 
le the lrtide on QuesnaY (with bibliography) Mieabeau and 
Tt GOT 0 TocqueviHe LAnaen figme et la revolmon ^ 

Tane Le Qmmes de la LL f f ^ F ^ 

rj>i' ffp 1 nfict6H T6Ztffl& st dc ta f evolution \Ioo^ ) J r JC. 

Les dp Louts XVI L de Lavergne Economzstes 

0 oz ^ I, (1876) H Higgs The Physwerats (1897) 
cT^afver^p Ir^J^ dir MerkanUlisten und der Phymkraten 
ubJflTtlonlscIe Sedeuiun, des to (M^iA 19x5) R 
Sd^atier La Theon du commerce chez les ^ 

Gomurd Hi t des doctrines economique (3 vols 1921 22J 
PHYSIOGNOMY* a term which denotes a supposed science 
for the discovery of the disposition of the mind by the linea 
i ments of the body (Bacon) is also used colloquially as a syno 
c - r «rvr.AorQnrp variouslv SDeiied 


tinued m a more ten tic lo m ihe tdor s m favour of the 
ireedom o! mdu lr> alrtadx begun m Fn and and I ance 

The Rule of Nature — ^These conclu ion as to the rex oiu 
tiOTiary ici dcncies oi the school arc not at all affected by the 
I id thi the form of go\ rnment preierred b> Que na> and 
some of his ch ef followers was wha*" th€> c liled a legal despotism 
which should embrice wi hm itself both the Ie*,islati\e and 
the eiecutivt function The reason for thi preference was 
that an tniightcned central power could more promptl> and 
efficaciously introduce the policy they advocated than an a^sem 
bi\ representing divergent opimons ind fettered bx constitutiona 
checks and limitations Tur ot used the absolute power of the 
Crown to carry into effect some of his measures for the liberation 
of industry though he ultimately failed because unsustamed by 
the requisite force of character m Louis WI But what the 
physiocratic idea with respect to the normal method of govern 
ment was appears from Que nay s advice to the dauphin that 
when he became king he should do nothing but let the laws 
rule the laws having been of comse first brought into con 
formity with the tus naturae The partiality of the school for 
agriculture was in harmony with the sentiment in favour of 
nature and primitive simplicitv which then showed itself in so 
many forms m France especially m combination with the revolu 
tsonary spirit and of which Rousseau was the most eloquent 
exponent The members of the physiocratic group were un 
doubtedly men of thorough uprightness and inspired with a 
sincere desire for the public good especially for the material 
and moral elevation of the working classes Quesnay was phy 
sician to Louis XV and resided m the palace at Versailles 
but m the midst of that corrupt court he maintained his integnty 
and spoke with manly frankness what he beheved to be the 
truth And never did any statesman devote himself with greater 
singleness of purpose or more earnest endeavour to the service 
of his country than Turgot who was the principal practical rep 
resentative of the school 

The physiocratic school never obtained much direct popular 
influence even m its native country though it strongly attracted 
many of the more gifted and earnest minds Its members wntmg 
on dry subjects m an austere and often heavy style did not find 
acceptance with a public which demanded before all things charm 
of maimer in those who addressed it The physiocratic tenets 
which were m fact partly erroneous were regarded by many 
as chimerical and were ridiculed in the coiftemporary literature 
as for &ampk the tmpot umqm by Voltaire m his L Homme 
am qmarante Sem which was directed in particular against P F 
Mercier Larmere (1720-1794) It was justly objected to the 
group that they were too absolute m their view of thmgs they 
supposed as Smith remarks m speaking of Quesnay that the 
body politic could thrive only under one precise regime — that 
namely which they recommended — and thought their doctrines 
universally and immediately applicable m practice They did 
not as thdbnsts suiBaently take mto account national diversities 
or different stages m soci^ development nor did they as poll 
ticians adequately estiinate the impediments wkeh ignorance 
prejudice and interested opposition present to enhghtened states 
man^p 

The physiocratic system after guiding in some ifcpee the 


by the old writers , , . . ^ 

Physiognomy was re aided by those who cultivated it as a two 
fold science (i) a mode of discriminating character by the out 
ward appearance and (2) a method of divination from form 
and feature On account of the abuses of the latter aspect of the 
subject Its practice was forbidden by the English law By the act 
of parliament 17 George II c 5 (1743) all persons pretending to 
have kill in physiognomy were deemed rogues and vagabonds 
and were liable to be publicly whipped or sent to the house of 
correction until next sessions The pursuit thus stigmatized as 
unlawful IS one of great antiquity in ancient times physiognomy 
was a profession 

The first systematic treatise which has come down to us is that 
attributed to Aristotle m which he devotes six chapters to the 
consideration of the methed of study the general signs of char 
acter the particular appearances characteristic of the dispositions 
of strength and weakness of genius and stupidity of timidity im 
pudence anger and their opposites etc Then he studies the 
physiognomy of the sexes and the characters derived from the 
different features and from colour hair body limbs gait and 
voice He compares the varieties of mankind to animals the male 
to the hon the female to the leopard The general character of 
the work may be gathered from the following specimen While 
discussing noses he says that those with thick bulbous ends belong 
to persons who are insensitive swmish sharp tipped belong to the 
irascible those easily provoked hke dogs rounded large obtuse 
noses to the magnanimous the hon hke slender hooked noses to 
the eagle like the noble but grasping round tipped retrousse 
noses to the luxurious like barndoor fowl noses with a very 
slight notch at the root belong to the impudent the crow like 
while snub noses belong to persons of luxurious habits whom he 
compares to deer open nostrils are signs of passion etc 

While the earlier classical physiognomy was chiefly descriptive 
the later mediaeval authors particularly developed the predictive 
and astrological side their treatises often digressing into chiro 
mancy onychomancy chdomancy podoscopy spasmatomancy 
and other branches of prophetic folk lore and magic 

Along with the medical science of the period the Arabians con 
tnbuted to the literature of physiognomy notably Ah b Ragel 
Rhazes and Averroes Avicenna also makes some acute physiog 
nomical remarks in his De ammaUbm which was translated by 
Michael Scot about 1270 Among mediaeval writers Albertus Mag 
nus (bom 1205) devotes much of the second section of his De^ 
mtmdtbns to physiognomy The famous sage of Balweane 
Michael Scot while court astrologer to the emperor Frederick II 
wrote his treatise De hoimnts phstognomm much of which is 
physiological and of cutious interest It was probably composed 
about 1272 but not prmted until 1477 Tks was the first printed 
work on the subject 

The idth centuity was nch m publications on physiognomy 
Treatises were pubhshed among others by John de Indagiiie 
Cocks Andreas Corvus Michael Blondus Janus Comaro Anselm 
Douxciel Pompeius Ronnseus Gratarolus Lucas Gauricus Tn 
cassus Cardanus Taismerus Magnus Hund Rothman Johaniies 
PadovaiOT and greatest of all, Giambattista della Porta The 
earnest English works were anonymous 0 # the Art of Foretetkig 
Futfire Evmi^ by impectm of the Hand (1504), and ArPkmmt 
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Inirodufiton io ti e irt of tf trom ucit e? d P/ % 1 11 * ) 

Br ThoTi^s Hiils i?iorL Tht Con tn p tun ui M nr i n 
ia\mn(^ stf ^ i r Disco r e r ht 4 r^ j/ PI ysto nnn Dub 
lished in i 1 a qnam l> ’%ri ten acama ion iiom the It«. la i 
authors oi the aay 

The de\e^opnient of a more accnraiC a a oiti} m he i her 
tur> eeins to hale dirnri hea the mttre t m ph\ logro^j "^V 
substitutmg fact to he ion and con^equer* -v tre literature 
though as great m qu v btcime le s xaluaoie m quai The 
prmcipil writer of this age \'\ere 1 Campinclla R Lotit ms 
Clement limpltr J E Gaiiimard Moldtnitfu '^eptau baun 
dors C Ltbrun (a precursor ot Charts Bell ; El im a t la 
Beiiitre J E\e^>n Cii the appendix to \mmsmata) Balau BU 
\\cr {mhis Fathomyotomm) Fuchs Spon oni Gmriddh Chu 
monti \ Ingegien Fmdia De la Chambre Zanardu R Fiudc 
and others ot less importance 

The iSth centur> shows a stili greater decline 01 miere t ^ht 
only name worthy of note is that of J K La%a u iq } Tht 
popular st}ie good illustrations and pious spirit oi his works ga\e 
them a popularity the> little deserved as there is no s>stem in 
his work which chiefl> consists of rhapsodital commtnts upon 
the several portraits 

The ph>sioiog3cal school oi physiognom> was foreshadowed b> 
Parsons and founded by Sir Charles Bell who e Essay on the 
inatmny of the Expression published in 1806 was the first scien 
tide study of the phy xcal mamiestation 01 emotions in the terns 
of the muscles which produce these mamtestations In the lattr 
editions of this essi^ the the is is elaborated wi h grtder det u 
Moreau s edition of Lawater in 1S07 was somewhat along •^he 
same lines In 1817 Br Cross of Gia^ow wrote his defence of a 
scientific ph>siognom> based on general ph>sioIogicai principles 
The experiments of G B 4 Duchenne ( Mt cants me de la physiog 
nomte humame Pans 186 j showed that by the use of eiectncitw 
the action of the separate muscles could be studied and b> the a d 
of photography accurately represented These observations con 
firmed by experimental demonstration the h>potheticai conclu 
sions of Bell The machinery of expression having thus been indi 
cated the connection of the physical actions and the psychical 
state was made the subject of speculation by Herbert Spencer 
{Psychology 1855) These speculations were reduced to a system 
by Darwin {Expression of Emotions 1S7 ) who formulated the 
followmg as fundamental physiognomical principles — 

(i) Certain complex acts are of direct or indirect service under 
certain conditions of the mmd m order to relieve or gratify certain 
sensations or desires and whenever the same states of mmd are 
mduetd the same sets of actions tend to be performed even when 
the> hTTve ceased to be of use (2) V^hen a directly opposite state 
of mmd is mduced to one with which a definite action is correlated 
there is a strong and involuntary tendency to perform a reverse 
action (3) When the sensonum is strongly excited nerve force 
IS generated in excess and is transmitted in dffinite directions 
dependmg on the connections of nerve cells and on habit 

The last of these propositions is adversely criticized by P Man 
tegazza as a truism but it may be allowed to stand with the qtiali 
fication that we are ignorant concerning the nature of the infiuence 
called nerve force It follows from these propositions that the 
expression of emotion is for the most part not under control of 
the will and that those stnped muscles are the most expressive 
which are the least voluntary To the foregoing may be added the 
foMowmg three additional propositions so as to form a more com 
plete expression of a physiognomical philosophy — 

(4) Certain muscles concerned zn producing these skin folds be 
come strengthened by habitual action and when the diminishes 
m elastiaty and fuin« with advancing age the wrinkles at nght 
angles to the course of the muscular fibres Become permanent 
(5) To some extent habitual muscular action of this kind may by 
Meeting local nutntion alter the contour of such hones and cartilages 
as are related to the muscles of expression (6) If the mental dis 
position and proneness to action am inherited by children from their 
parents it may be that the faahty m and disposition towards certam 
forms of expression are m hke manner matters of heredity 

Illustrations of these theoretic propositions are to be found in 
the works of Bell Bucheime and Dirwin and m the litter pubh 
cations of Theodor Pident M$fmh0 imd Fh^mgmmk (i8S6) and 


zzz Pnystoif omv and Expression (1890; to whith the 
uat mix rc re ii ed lor mrther information 
I or mlcrr at n on art ti anatomv as applied to ph> lognomj 
€ ti cd i ui Oi 1 t\ two authi r Ludwi Choutant Ge 
hn e ind Ftb r p} le d r mi mt her ibbddtm^ et Leipzi'* 

} and he w rk o th utbo courrerated abo\t e peaalH 
ho e o \r telle Iran/ Pii^a Cardan Corpus and Bulwtr hor 
rn ic run o Ilci e bt ide the u ual medical hffUdbooks sec 
Ca nine L i s r t pre im de la fdce dans les mPidies (Pins 
OI Manti zza Pn i of Fin (i8j3) and Polli Saegto 
d Si p n i e po gr m ma fiS^ ; Lor ethiioloi,ica! ph\*si 
Ln n m n t olf¥ hr rs Gratae jlu and dnumgbt modems 

the ^ e cic Mn tit Vi oa tt\tboiL» on anthropologv especia!l> 
w Pti i n mic ni total s ^18 and Park Harrison Journ 
} r p In i For the phsscal characttristo ol criminals see 

Lontr Li n de inqu rie (i&q ) Fern L Om cidio \on 

B er Der I erbrechcr ( 1 893 ^ Laurent, Les Habitm d s prisons 
IS o’) Has dock Ellis Ike Cmmml (1901) 4 Lenz Gt mdrm der 

Knmtfall I pe (Aienna 192 j L Gnmberg Emotion and Delm 
q uncy (ig sj 

PHYSIOLOGICAL ARTICLES The pecial articles m 
Ph\ loiogv form natural ccirp e’^ents to tSose of the medical 
orogrumrne Digestion Heart and Circulation Nutrition 
E ou LiBRiuvr Muscle AND Muscular Exercise Pain Signiti 
CANUE OE BiocHLMiSTit\ Smeul AND Taste Enzymfs and 
Repioduction and Se\ are among the most important articles in 
this section See also Med cal Articles 
* PHYSIOLOGY IS the science which tre its 01 the functional 
working of the body in health as opposed on the one hand to 
anatomy which treats of the structure ol the body and pathology 
which treats of its function as distorted by disease In ail forms 
of animal hfe except the lowest the body is made up of organs 
With regard to the functions of all the more important organs 
special articles will be found under their respective names (see 
Heart Intestine Liver Lung etc) 

The activities of these organs are co ordinated by the nervous 
svstem {see Brain Nerve Spinal Cord S\ apathetic Sys 
TEM) and the hormones {see Hormones ) Nevertheless the bodv 
IS in a sense more than a number of co ordinated umts The body 
has an architecture which has been evolved along well defined 
lines and which it is the business of the present article to trace 
as far as may be possible 

The phrase well defined lines rather than well defined pm 
ciples has been used advisedly for it may often be a matter of 
speculation whether even when a frequent repetition of the 
same sort of architectural conceit occurs any principle 1 really 
involved or whether merely the same sort of accident has taken 
place m the same sort of way To the most reflective type of 
mmd physiology presents no more fascinating problem than that 
of the extent to which the structure of the body is the result of 
some well ordered plan either of evolution or design In the 
stnet sense of the word prmaple would imply such a plan but 
in what follows the word will be used more loosely to include phe 
nomena that recur with sufficient frequency to simulate an orderly 
sequence even though the recurrence may m reality be little more 
than accidental 

Constancy of Internal lnvxromnent.1 — This pnnaple fe 
associated particularly with the name of the great French phyu 
ologist Claude Bernard Innumerable examples might be given 
in illustration of it but a few must suffice Moreover the examples 
might be either in the realm of the physical or of the chemical 
properties of the environment The first to be discussed namely 
constancy of internal temperature is physical and is chosen not 
because it is more important than others but because the con 
stancy has crept into the aramai kingdom very slowly and its 
implications are to some extent traceable A umcehuiar orgamsm 
such as the amoeba exists at a temperature indistingmshable from 
that of the water in which it byes Every mcidmi which afiecte 
the temperature of the water affects that of the amoeba the only 
defence which the creature can put op agamat a too jigorous m 
vironment whether of heat or cold is to flee if it can to more 
genial surroundings Withm those iimits all the process^ of its 
body of digestion of movement must take place 

at the temperature of the water in which tim mmiellulax orgamsm 
finds itself Compare the condition of affairs in man the most 
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lita ^rouu c ill a ii > r L ra iL tmpt ^ 1 1 oi i e interior j 
of ill ri k Tbt ii0 t, a liigli Doa\ temperature argutb a tcriim 
ton idt able st t is oi piou^^ie at the bociv That the 
bod\ ra art I ouM be uritu ^ o\eF tl while bod> is ac 
conpii htd b^ hi rircuhtiui^ of the blot d The xnaiiiteTiance ot 
the ton ni ot cif iniim nt in ide the bod\ b> the de\i e of 
circuldtiJig thi same, dmd throughout td it n e slices appears 
ve v ea t> in the deeekpment of animal life ind mamtam the 
con fanc\ m man^ oth r re pec s be ides that ot temperi ure 
Tre *fon t nc> of +he bod\ temperature with regard to time is 
on lie o her hand s mt thing which has been atumed at a kte 
stage in the dr\thpirent of the animal kingdom The so called 
warmbloodtil ninal in rialit> the amnil whose temperature 
renums at an e\oB keel did not appear until long after the 
\ertebrat leccl had been reached Icct this device was de\ eloped 
appiren ly mdependcn 1 > both m birds and mammals 

bo mamiist art the adtantagts of a constint temperature that 
Its kte di\elQpmint seems almost surpn mg The bod^ from one 
point ot view con ibta of mnumerible and ceaseless chemical 
reactions The e reactions take place at gi\en \elocitieb th 
velocity of each reaction dtpendmg upon the reaction itself and 
the temperature at which it is taking place Imagine the whole 
maihine adjusted prrfeiti> to work at Cent each reaction 
progiessmg at a vclocit} which ( i) is most uitable for its awn 
purpose and (b) fits into the general scheme so mcdi> that the 
whole multitude of reactions take place harmoniously Now alter 
the temperature from 30 to xo some of the reactions are 
affected much by the alteration some little chaos must result 
and tl]« whole machine be thrown out of gear Therefore a third 
ccmdttion (c) is necessary namely that the effect of temperature 
im the velocities of the reactions must be such that whem the 
tem|>ejatuie is altered the reactions alter in speed harmoniously 
with one anmher This fresh conditio© naturally limits the mm 
ler and nature of the chemical processes which are avaikbfe 
htome chemical operation might be most desiraMe and could take 
pfece at 37 C but its TOertm mto the body womd be merdy 
viciotB if by refusing to keep pace w^h its fellcws it brought 
&& saechamsax to a stendsliii at xa C By nwmtainmg a \m 
Sotk bamiieratire condition (c) is dispensed with and the body is 
free to select what chemical reactions are most suitable undei 
the coirtant ccmdiimit wthoiil m&ermm t© the extend ta which 
may be afitciwi by alteration ^ the temperature 
The cowtawy of the body temperature is mamtamed by a 
nice «f tM toil tes o£ the body to the tot forma 

toiK for the mediiWOTi of this adjutoeat ue the articte on 
Ahhiim. Hmr toe nt iwd oalf 1» smd tto this adjustment m 
ctoK&d bf mmm system 

JtlipLliftto Btoodc^The secapi psniperty etf IM me ! 

tewl Wlath is irwmtaito at m appromaalely constol 

Jtewl the atoiimty of lie bkai. Greaii prMmwice to ton ^ 
pm to the study of the hydc«^«i ma cc««mteatii» of the Wiood ^ 
Kffitlwa the tet towfc* So far asislmo« the Iiimts TOtto which 
#e atoliisd^ of the Mood may a* towtei pE S «d 
fii fm v«rfc of i J Hewtefsem wd erf Hasselfcakh hm 

t# that the hydre^m icm mMcmtMtm dejw<to ^ 

B|K?» the acltttl ^laaMy oi aorf ®r b« upon to ^ 

latooe towesi totwio la # if 

to towtoaie fe itdutw to lou : 


cH=KX 


(CO2) 

(NaHCOs) 


vibere K is a constant and (CO.) and (NaHCOa) the molecular 
. 1 entra ions re pectnely of carbonic acid and sodium bicar 
lor itc from ishich it follows that addition of water to the system 

ui 1 not alur the hvdrogen ion concentration 

Extn a tion of the body tends to upset this equilibiiuin usually 
m th sen^e of putting mote acid into the blood muscular exer 
tise for in tance adds carbonic and sometimes lactic acid to the 
cirtul ing niediunf How then is the constancy maintained 
I rsl >> the action of the respiratory system Increase of the 
h\ drogiii ion concentration of the blood leads to increased 
acini v of the respiratory centre and greater consequent loss 
of citDonic acid by the body in the breath Secondly the kidney 
cor t nto pi \ and if the concentration of acid in the blood 
fails alL^ii IS secreted m correspondingly excessive amounts m the 
urnc Whether the central nervous system controls the output 
of alkah by the kidney is not known The actual secreting ceils 
of the kidney are not regarded as being operated by nerves if 
thereiore the nervous system plays a part it probably does so by 
controliin the blood supply 

Two examples have been taken for consideration but the reader 
can from any book on physiology learn of many more such as 
the constanc} of sugar of protein of the calcium phosphorus 
ratio of oi^gen of haemoglobin and so forth Yet these are not 
absolutely constant m the blood but their vanation is mthm 
Itmitci — qrit? frouT which IS in health 


soon redressed 

The Principle of — 'The most elementary 

consideration of the architecture of any structure demands some 
discussion of the sizes of the various components This question 
has received little attention from the physiological point of view 
The anatomist has tabulated the average dimensions of the van 
ous organs but the physiologist has little to say about the reasons 
which determine these sizes What little there is on this subject 
in the literature of physiology is not always to the point The 
human body at rest may oe compar d to a battleship with her 
ires lit her ammumtion on board and hex guns ready for action 
Any descnption of such a is however given in terms of the 
energy she puts forth, not when at rest but when in the fullest 
possible activity she has a speed: of so many knots her hittmg 
power IS so and so Only eiipressed m those terms the dimensions 
of hex vaxious parts become intelhgible So it is with the body 
but the difficu ties of studying it or any of its jmrts when the 
maxxmum of energv is being developed is very great Some de 
cision must be come to as to the units m which the energy is to be 
expressed la the case of a motor car it is expressed m terms of 
fuel c©nsumedr*-so many miles to the gallon or to the litre In the 
case of man it may also be expressed in btres—litres of oxygen 
used m consunimg the fuel A man may tcse.4S much as four litres 
of oxygen pm minute Tte nxygen n. of course used m tto tissues 
themselves and therefore must be eaxtred m therm To cmrsy four 
Mm of axygen efikieislly reipnes probabfy about 3a litres oi 
biooi therefore 30 hires of btod must pass onl of the heart pe^ 
muniite- That fact fixes the size erf tine aorta and presumably the 
im&nmms rrf to heart itedf M«eav« the Mood has to be 
oxygenated and the dimensiOBs of the iurigs are also 

fixed Thus the hiffliiiEi^ faih® n decidlBg the. size of mi^ 
has nothing to do wttk tie evewfes tAmg pke© in the resfcmg body 
mit with the maximuin activity with whiri the organ is concerned 

A i^rwng. instance la furnished by the splemc vein Many ol> 
servers' have, noted thrt. thft vem is Mrge out of pxJpor 
tiro td to <|wiiMy of Moorf'^ch almir it Cteiy 

recently has it been appreci^fted that the spleen may hofd at a 
tmm petops oi^&fth o£ to qiiantity of blood m the bodty 
«d tiwi It li^ conitot mim^ ©totog pmMs i ®£ a. tee 
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Thirt> >ears ago pb\ ^iologs'=^t uere exerciser^ ^Jth s uu 
of the extent to -^luch orL.in’^ could be cu d%a\ u hou ta a! 
result Bridiord found that hi whole ot one kidney nd the 
half of the second coula be remoicd in imm i non nul 
results It was ob trved also thrt the remoidi ot one u% aid not * 
appear to be ’very enous Men nnrvded at he fa thit the ^ 
organs were so unntcessirily Uige the standaid which they 
applied was that of re t and not the conditions under which the 
Lidnev or the lung was required to function on the greate t cale | 
of which it IS capable ! 

Again It IS well known that but a small por ion of min> ot the 
endocrine organs if ieft in the bod> will apparently prevent the 
obvious sequelae of removal of the whole Why then should the ' 
body contain so much more of the org|n than appears ntets ary 
and why m many cases will the part lett grow perhaps to the 
original size^ Presumably because there are moments when the 
whole organ is required It is m relation to &uch that ita> size 
IS regulated 

The Friiiciple of Mobilised Umts — When an organ be 
comes active it may be conceived ot as doing so in one of two 
ways (of course the two may be combined) The first is that each 
unit of which the organ is composed v&y become heightened m \ 
activity the second is that a single unit i capable of only two j 
states the active and the restmg and that the degree of activ ity I 
of the organ depends simply on dhe relative number of active and ; 
of resting umts ’which it contains 
For many years the view has been held with regard to the ^ 
heart that that organ cannot give a partial contraction if it con 
tracts at all it gives the full contraction of which it is capable 
in the condition m which it may be at the moment This was 
known as the ^ all or none principle It seemed to indicate that 
not only did each fibre of the heart muscle contract to its full : 
eirtent but that when contraction took place ail fibres in the 
heart contracted These are two separate points the moment 
the apphcabihty of the ah or none principle to the cell will 
be considered More recently the principle has been applied both 
to striated muscle mi to nerve As now conceived each fibre of 
which a skeletal mwete is composed contracts to its fuH extmt 
if It contracts at ill but unlike the heart not ail the fibres need 
necessarily contract Thus the degree of shortening of the muscle 
wiU depend upon the number of fibres winch are thrown into con 
traction and not upon the degree of contmetmn of each 
Very beautiful records have recently been obtained of the im 
pukes which pass up sensory nerve fibres the same principle holds 
good There is a standard impulse which can pass up that is a 
property of the nerve The gradation of the seimaticm depends 
upon the number of such which pass along the nerve m a given 
time and on the mimbeif of ntrve fibres which are stmulated 
simultaneoufily 

With regtrd lo the applicability of the ^^all or none’ law to 
secreting celk there is nothing known 
p^ung from the conBidcmtion of ceUs to that of orpns One 
finds that there is frequently a umt between thq edS and the 
the iuttf of alVeoh^ the same is true of the «h^ 

mw ife»4 ^ fatey wwte- md m f orit T# 


1 1 toe tne tm num 5 0 etrh umt bein^ griaed m 

i e jcerte a oi it leilo Aith r to the iidnev 
R MFC nJ W i n h i shorn 1 ii j L« othirw se the d g,ree 
r i oi t-ju orci ^ I g lit ion u he ninibtr of 

u le I irh t n c en i j ri 2/ 1 /r tne tuoules ipneir 

D 1 11 Iii'r KfW ri rr son for sa pectmg the 

’*■ pi r L ) uj. 0 t 1 h c o iit lun^ nornal 

Cl t e 0 1 a >or ion oi il t lung being 

m\u cd h \ hco he r pintion is mere iitcmr^d % laiger 
nr r rf d < bet one en ^ td Th ipj he dion oi the 

r „ \ c n X e*’ j"" i to ^he un^ rt ts h swever on i less 

e b IS ban 1 plic*. ion 0 tne I idi e\ In t! e httcr ej.se 
the ^ onen h have been seen to go in ind oui oi action the 
) ( od 1101^ brough ♦ben being at times suspended m the lung 
11am tier of inference 

The iro t s rik ng in ante of the rrobili ation ot unit is tint 
t f the capil aries ob em ed b\ Kro b In a muscle for ms ance 
rne tapillane run parmitl 0 the mii^ci Pbrt^ When the nubcle 
IS a ts he tnajont> of the e cipiilanes are enitire^> do ed no 
b ood whateeer running along them A the irusde betomes more 
and more at i e a correspondmg^> greater number cu capillaries 
open id he niximum imy be many times he number at rest 
Ptmeiple of Stibstantial Reserves —The principal mater ak 
(^T ) which the bod> requires are carbohydrate fat protein 

water nd oTvgen In the case ot each the body carries some sort 
01 store beyond that plated at the iirmediate seat of meUbolistn 
C irbok^drate ----The blood contains about grams of sugar 
that IS a little note than h k an hours suppH for the whole 
bodv The remaining carboh>drate is scored as glycogen Or this 
bout half 1 distnbu ed throughout the tissues «yenera!l> and 
ma> therefore be regardea more or less as being at the seat of 
its metabohsm The remaining halt amounting to /«; grams or 
half a days supply is to be found m the Iner which acts as a 
store for the body as a ’s^hole Thus the bod\ has % store of 
about one half days supply of carboh>drate~25o*-300 grams 
being the figure put down m the standard dietanes for daily 
consumption That is not to sa> thit after 13 hours abstoenca 
there is no carbohydrate left in the body but it means that the 
organism is gradually falling back on something else 
Fat IS stored on a much gre iter scale than carboh^ drate The 
amount of fat stored in the bod> naturaU> differs in different 
mdmduals withm aery wide limits but it has been established as 
the result of numerous experiments that a portion of the fat laid 
down in the body is directly derived from what is mtm Thus 
if some oil of low melting point be taken in the food it may at 
once be recognised as entenng into the store of fat reserved in 
the body 

Whilst It 13 quite clear that carbohydrate eaten may be stored 
as carbohydrate and used as such and while it is equaHy clear 
that fat eaten may be stored as fat the more arresting question 
arises — ^Is not much of the fat of the body esseiiiiall> a store of 
carbohydrate? In order to establish this thesis it wou’d be aec 
essary to prove (i) that carbohydrate taken may be laid on as 
fat and (3) that when carbohydrate is needed fat may be re 
converted into carbohydrate or at all events used m carbohydrate 
IS used That carbohydrate taken m the food may be bid m 
M fat was proved by the classic il eipariment of RaWes and 
Gilbert In this two young pgs were chosen from tim same fitter 
and while one was killed and analysed the other was* fad on 
grams ’ a diet which is practically free firom fat consinimf of 
prolem and carbohydrate The amooat of fat put on by the 
growmg pig ms greater than couM be ftocoimied for on the 
assumption that it was formed from proteui Indeed slnofe the 
days of Raww and Gilbert it has become acmmnfly doubtful 
wither fat can be fonwd fooin pr^dn m any considvable 
scale in the 

I To iws to IJte posable mcontewm of fat Mo c«rbc4%ri^ « 

I that If ef the moment a psb^i m wMch tie tegheat 
I wm m oontroyewy It ^ wtei mwete m te witet of 
■ carbohydrate wd cwiM ^ w fn» the iMiwi towee® fat m 
i fec:cwverte4 l|ut it wmw hi ^ H ^ » p#, htfrever* 
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Oxygen — Ox ti s tortd o omt t\ t in bt bod\ *^1 
c e iir 1 1 t 1 ep ion \\a htM li«t o\\ \\ o t i uall^ 

mm cs as so raikd irtr^ no etu^a ox en li ^ con 
ccption f^indtu on ^ o o net — \i thi ^ froi, nj cle 
oiiM con ac m a itr o A ert ire fru o\\ tn a^d ( ) tn 
bt coiTatirn \M ess n iaii> an oxid ion \o^ he idea oi 
intra mo^ml r o\} gen h«s been gn tn up nd v t trust look 
for no ^ur her store o! orv en than i +o be loa d m the haemo 
globin OI the bod W ha is to be found th re and m the lun s 
suttices to presene consciou ness tor w lew perhaps two or three 
miiiu^es and hfe for a somewhat longer tine Th blood on the 
a\erage is circulated round the bodv (at res^) rather more than 
once per minute and not o much as twice on that circuit about 1 
one third of its oxygen is aUn out It thereiore one assumes that 
all the blood goes round the body m 43 seconds and that there | 
IS enough oxxgen m the blood for three circuPs that would give ’ 
oxygen enough tor 135 econds In addition in such a case as that I 
of drowning there is reserxed ox>gen m the lungs to the extent ; 
of wnat would supply the body for about two to three minutes j 
But if the body has no great s^ore of ox>gen on 1 hich to fall ; 
back It has a considerable store of the material which transports 
oxygen and tha-*- is probably much more important :50 far as is 
known about So per cent of ihe haemoglobin of the bodv is m 
circulation the rest is stored some m the spleen some probably 
III the red marrow and the rest in situations as yet not fully 
explored 

The Principle of Specific Chemical Response — ^There are 
a number of relatively simple chemical substances any of which 
if injected into the body cause the body to produce some other 
substance which unites with and m a sense neutralises it To 
give three examples — If a fatty acid be administered to the 
alimentary canal the acid will be ab orbed by the viih the ceils 
of which will produce glycerine and the result will be a neutral 
fat If on the other hand benzoic acid be administered it will 
get so far as the kidney and there the kidney ceils will produce 
glycme tummg it into hippuric acid Lactic acid similarly it 
thrust into the general circulation will be excreted as ammonium 
lactate the ammonia bemg produced not by the cells of the body 
generally but by those or certain of those in the kidney We 


11 1 a combination of a nervous with a physical regulation The 
11 c s are prmcipaUy based on the observations of Professor 
Richet If a dog hes down m the sun he will very shortly com 
mcnce ^o pant m rapid shallow respirations passing air over his 
tonaue and through his respiratory passages According to Pro 
fes or Richet this tachypnoea is associated with an actual lower 
mg of he body temperature and is due to stimuli from the warm 
kn reaching Ihe respiratory centre m the sensory nerves But 
even did not this nervous regulation of the body temperature take 
I ’ace another wo# supervene of perhaps a cruder character for 
L ^oon as the body temperature began to rise the warmer blood 
reaching the respiratory centre would itself produce an increased 
ventilation Here again the nervous effect is the first to be in 
voked and presumably the more delicate , , . , 

The digestive system abounds with examples of duality ui the 
^ three principal forms of food which arc digested carbohydrates 
1 proteins and fats the organs for the secretion of the digestive 
ferments are in all cases reduplicated Starch is turned into sugar 
I both by the sali\a and by the pancreas protein is broken down 
to the peptone stage both by the pepsin of the stomach, and the 
I trypsin of the pancreas while to quote Leathes two fat splitting 
! enzymes are present in the intestinal contents one being provided 
by the pancreatic juice and the other by the intestinal juice 
The action of the intestinal juice is however overshadowed by 
that of the pancreatic juice 

\ot only are the ferments which effect digestion duplicated 
I but there is a measure of duphcation about the mechanisms re 
sponsible for their secretion The process 8 s of the alimentary 
canal are actuated some by nervous stimuh some by chemical 
but in large measure by both The secretion of saliva is entirely 
actuated by nervous stimuli gastric juice is secreted largely 
as a result of nervous stimuh but its flow is maintained by chemi 
cal bodies In the secretion of pancreatic jmee chemical stimuli 
play the more prominent part nervous stimuli not however bemg 
entirely absent whilst the secretion of the intestine is — so far as 
IS known — due entirely to hormones If the whole process from 
I end to end be reviewed some of the statements made about the 
respiratory centre are ^plicable The process of digestion is 
imtiated by nervous and maintained by chemical stimuh As 
Dr Anrep has pointed out the further the food gets from the 
surface of the body the less is it under the influence of the 
I nervous the more is it under the influence of the hormonal 
( system 


have now arrived at the confines of the great subject of xmmimity 
— ^and perhaps outside the region of the present article 

Xlie Txxnciple of Dttal Control — ^The body has two ways of 
doing a great many things Examples of this pnnciple are so 
numerous as to be found in almost any system of the body To 
take the point at which two of the most important systems of 
the body — ^the nervous and the respiratory systems — ^touch let 
us consider the nervous control of respiration 
The essence of respiration is a rhythmic outflow of alternate 
inspiratory and expiratory impulses from the brain to the muscles 
concerned That rhythm is probably but not certainly inherent 
in the brain itself but it is regulated by influences which play 
upon the bram These influences fall into two general categones — 
those which amve along the nervous paths from the lungs and 
elsewhere and those which are borne to the bram m the blood 
stream 

An increase of total respiration may then take place m either 
of two ways — ^(a) many forms of irntation in the lung produce 
an increased total ventilation which is abolished by cutting the 
vap and which may therefore be regarded as bemg due to special 
stmuh passing up along these nerves (b) mcrease of carbomc 
aad m the blood even in the absence of nervous stimulation will 
so act upon the respiratory centre as to increase the total ventila 
tion Duwig muscular exercise both the nervous and the chemical 
factors come mto play the nervous is the first to be imtiated. 
and therefore it may be regarded as the most sensitive but even 
were it not involved a sufficient regulation could probably be 
earoed out by the carbomc amd m the Mood 
i:iif wj^^pimtory centre fmniftbw anMher ermepte This time 


me vascular system no less than the alimentary is subject to 
both hormones and to nervous stimuli inasmuch as nearly all its 
parts are innervated by the sympathetic system (for adrenaline 
acts on the nerve endings of that system) Thus Florey has 
shown in the intestine of the dog that a sudden sound will cause 
the mucous membrane to pale in a matter of a few seconds If 
the nerves to this piece of intestine be severed the noise will still 
cause the intestine to pale but after a much longer time — ^in 
about a quarter of a minute The paling is m each case 
due to constnctiou of the small vessels In the first case the con 
stnefion is imtiated by nervous stimuh reaching the mucosa along 
the brimehes of the splanchic supply m the second the blanch 
mg is due presumably to adrenaline secretion The case is not 
however entiiely parallel to that of the nervous and chemical 
government of the pancreas inasmuch as the adrenaline secretion 
IS itself duetto nervous stimulation so that the reduplication is 
merely a redupheafion of the paths by which the nervous system 
can control the cahb e of the vessels 

as the relative 

iiwoiis and the endoenne systems are concerned to 

at once occur to 
have not only a chemical and a nervous 
That however wifl 
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the most pnniti e form is impK rs on Rtprodat cnib\ 
fission t\i t m iran> forms ot ii c cf la tral \ual p j 

duction ha m J! the highe l\p€ 01 imm ij igd m 1 hi 
been g!\e!i up 

Tke Priticiple of AntagoJiistic Herves — ^Tbere art r jnt 
ous places m be boot in fit ac condi 101 ci the org tr 

at my moment is ob amtd hy the balancm^ 0 artagon s ic nna 
entes upon it Four txample na\ bt gnen 

(i) The rate ot the heart beat 1 rtgula ed M -wo ner\e one 
of \vhich the \agu when stmul ted mike §he hti t lq b%tr 
while the other the s\mpathttii dn\es 1 la tr \unnaii\ it 
pace IS neither 0 fast nor so slow as tl at ot which it 1 sap bit 
a fact to be accoun ed for by ^he balance ol infiiiences pi smg 
down the two nenes if this balance alte s the ri t changes 
(2) The diameter of the pupil ot the e\e is under ht coni ol ot 
two ner\es one of which if stimulated dilates the pupil while the ^ 
other constnets it the actual siie depends upon ^he relain e ! 
influence of the two at an> one moment f The nio\emeiits of j 
the joints (say of the thigh joint) in walking are obtained b\ the 
balancing of the muscles which move the jomt It is no merely 
that alternately one set of muscles comes in o action whilst the 
antagonistic set goes out of action but each et is the whole time 
in a greater or less de ree of tone The whole action of the thigh 
depends upon the rdati\e degree of the \anous mu cles which 
exert an antagonistic action (4) In the highest animals delicate 
manual movements have been secured by the antagonism ot the 
thumb to the fingejp especiailv to the first finger 

The four examples cited if examined show little imilanty 
in the mechamsm by which the antagonism is produced In the 
first the nerves act presumably in the^'same structure m the heart 
tissue In the pupil the two sets of nerves act on diherent muscles 
These do not pull directl> against one another like men m a tug 
of war the muscle which tends to close the pupil is a nng that 
which tends to open it is radial In the thigh >ou have definite 
groups of muscles pitted against one another and pulling the bone 
m opposite directions while in the finger and thumb there are 
actually dif erent organs 

Thirty years ago thought was focussed on antagonistic nerves 
because they were supposed to initiate opposite phases of proto 
plasmic activity m the organs which they supphed All hvnng 
matter was conceived as capable of anaboksm (building up) and 
katabohsm (breaking down) the slowing of the heart due to 
vagus stimulation was supposedly the expression of accentuated 
anabolic activity the quickenmg of the heart due to sympathetic 
stimulation was held to indicate increased katabohsm Of the 
known cases of antagonistic nerves there are so few in which 
the two sets of fibres end in the same tissue that their connection 
with anabolic and katabohe activity has passed out of the picture 

It seems likely that their principal interest lieiinn the fact that 
by use of such antagonisms nature has built up a body capable 
of potentialities which it (the body) would not otherwise possess 
By the balancing of the finger against the thumb more accurate 
and more dehcate movements can be made than those of which 
either finger or thumb separately is capable By the balancing 
of the thigh muscles against one another m accuracy of poise 
IS secured which would not otherwise exist The same is clearly 
true of the pupil and had we the necessary discernment we could 
probably see the application of the general pnnciple involved to 
the heart and blood vessels 

The Principle ol Integrative Adaptatioriv— When the body 
IS subjected to such adverse conditions that constancy of the 
composition of the blood cannot be maintained the lack or excess 
of some one constituent may be of considerable gravity In such 
circumstances some form of adaptation frequently takes place 
This adaptation consists m an alteration in quite a number of 
factors each of which changes only a little though when the whole 
senes of changes are integrated the net result is a very large 
degree of adaptation to the new environment In such cases the 
body IS not restored to its ongma! degree of efficiency, but it 
has moved a considcmble distance in that direction 

Examines may he drawn from the response 0! the Irndy to 
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PIACENZA (Lat Phetnta) a towm and epi copal see 01 
Emilia I dlj the capit 1 of the province of PiacenM 4 ^ m 
S E of Ml! n anr 91 m \ \\ oi Bologna b\ nil lop (i9ji) 
46 10 ttown) 6«: *^0 Uomnune It li s in tht Lombard 

flam ij ft above sea level near^he Po which here is crossed 
b> road and railway bridge each about 600 >d long just belou 
the confluence of tfe Trebia It is still surrounded bv walls with 
bastions and fosse in a circuit of 4 iniks The cathedra! was 
erected between ii 2 and i the Lombard Romanesque 

st>Ie The Cioipanile is ^ it high Tht tiiUrt edifice has been 
«re tored since 1S9S and the ftt^scoes b^ Gueremo Lodovico 
Caratci and Procactini seem inappropriate to its severe st^k In 
Sant Xintonmo the deputies of the Lombard League swore to 
the condi 10ns of peace ratified m iih$ at Constance San Fran 
cesco IS a Gothic edmee begun by tbe Franciscans m i 78 S 
Savino a Romanesque building of ad 903 (rebuilt m iiO/ and 
restored m 190^} contains a mosaic pavement with curious rep 
resentitions including one of a game of chess S Sisto (1499^ 
once contained Raphaels Sistme Madonna now in Dresden 
sold m 1/54 to Fredenck Augustus III Its place is occupied 
hy a copv by Avanzim and there are also several good miarsias 
b> Bartolomeo da Busseto Of the secular buildings the most 
mterestmg is the Palazzo Comunale begun in i 81 built m 
marble and brick with beautii ui windows one of the finest 
buildings of Its kind in Ita!> The Palazzo dei Tnbunali and the 
Palazzo degli Scot! are early Renaissance brick buildings with 
terr^ cotta decorations The huge Farnese palace was begun 
after \ignolas designs by Margaret of \ustna m 155b but it 
was never completed and since 1800 it his been used as bar 
racks The town his a motor cir factor> It is an important 
agncultural centre Petroleum wells have been bored hereabouts 
Piacenza was mide a Roman colonv m 18 B c m which year 
it afforded protection to the remains of the Romm army after the 
battle of the Trebia (qv) In 205 it withstood a siege by Has 
druba! Five years later the Gauls burned it and in 190 it was 
recruited with 3 000 families In 187 it was Connected with 
Anminura and the south by the construction of the Vm Aemiha 
Later on it became a very important road centre the contmua 
tion northwards of the Via Aemilia towards Milan with a branch 
to Ticinum crossed the Po there and the Via Postumia from 
Cremona to Dertona and Genoa passed through it Later still 
Augustus reconstructed the road from Dertona to Vada and into 
Galha Ivarbonensis and gave it the name of Julia Augusta from 
Placentia onwards The rectangular arrangement of the streets 
m the centre of the town through which passes the Vm Aemiha 
IS a survival from Roman times Placentia is mentioned fre 
quently as an important military point in Roman times It was 
one of the leading members of the Lombard League In 1447 
the city was captured and sacked by Francesco Sforza Having 
been occupied by the papal forces m 1312 it was m 1545 united 
with Parma (qv) to form an hereditary duchy for Pierlingi 
Farnese nephew of Paul III In 179$ it was occupied by the 
French In 1848 Piacenza was the first town of Lombardy to 
join Piedmont but was reoccupied by the Austrmifs till 1859 
PMNOPORTE Ihe group of keyed stringed musical inatru 
meats, among which the inanoforle is latest m order of time has 
hmi invented and st^ by step ^veloped with the modern art f f 
mime During the loth tmlntf the arose, an 
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In tht nth Centura (the 
epoch ot Guido of Arezzo [(/ ] 
to ^hom the be mmng of musi 
cal notation is attributed) the 
I \ th igyrea i laonochord mth its 
bifting bridge was used in the 
mgmg schools o teich the in 
tervals of the plain song of the ^ 
iburcb The practical necessity 



1 — PRIMITIVE CLA.VICHORD 
(BEFORE 1460) EARLIEST EXIST 

not merely of demonstrating the ing representation of a keyed 
proportionate relations of the m stringed instrument from st 
tervals but also of imtiating ^ Shrewsbury 
pupils into the different gradations of the church tones had soon 
after Guidos time brought into use quadruplex monochords 
which were constructed with scales so that four lines indicated 
authentic and the four plagal tones This arrangement found great 
aLceptance for Aribo wntiUc, about fifty years after Guido says 
that few monochords were to be found without it Aribo strenu 
ousl> endeavoured to improve it and by the grace of God in 
vented a monochord measure which on account of the rapidity 
ol the leaps he could make with it he named a eaprea (wild goat) 
Jean de Muris (Mustca speculattva 1323) describes the musical 
instruments known in his tune but does not mention the ciavi 
chord or monochord with keys which could not have been then 
invented Perhaps one of the earliest forms of such an instrument 
m which stoppers or tangents had been adopted from the orgam 
strum IS shown m fig x from a wood camng of a vicar choral 
or organist preserved m St Mary s church Shrewsbury The 
latest date to which this figure may be attnbuted is 1460 
In the Weimar Wufderbuck a MS dated 1440 with pen and 
ink tomatufes is given a clavichordium having $ short and 
apprentiy x6 long keys The artist has drawn 12 strings in a 
»€t«igular case but m tangents are visible A keyboard of 
balanced keys ousted m the little portable organ known as the 
regal so often represented m old carvings^ paintings and stained 
windows ^Vitriwins De mcMteetwa hb x jrap n translated 
hfUmtm describes balanced keyboard but the key apparatus 
^ote |»rlictikrly shown m Tke Pmumaius of ffero of Alex 
mSm tranAled by Bennet Woodcroft (London 1S51) 

nato of regal was derived from the tuk (mpda) or gradu 
ickk of keys and its use was to give the singers m religious 
the note or pteb The only mstnnfient of this kind 
fio musti m the Umtrt Eingdom is at Ww Atholl, and it 
feto; fmy to dto ol The Brussels r^I may be as 
^ 0 esMpkf [iSSo] 

A te / ^ I Vd ^ of Ifee narrow 

^ |rtW( tjio ^onochord* but was 

lothe 


^itution of tangents (fix d in the ends of the balanced Leys) for 
h€#rio\abk bnd es of the monochord or such stoppers as are 
ho\n m he Shrewsbury carving Thus the monochordmm or 
p yre ot nonochordi became the ciavichordium or payre of 
1 clavithordis —pair bem applied m the old sense of a pair of 
tepb to a series of degrees Ed van der Straeten (La Musique 
ux Pays Bos 1 /8) reproduces a so called clavichord of the 

15th century from a MS in the public library at Ghent The 
treatise is anonymous but other treatises m the same MS bear 
dates i:)03 and I:j 04 In the Weimar Wunderbuch is a pen and ink 
Letch of the cla\#cimbaium placed upon a table in which we 
reco nize the outline of the harpsichord but on a smaller scale 
The earliest known record of the clavichord occurs in some 
rules of the minnesingers dated 1404 preserved at Vienna (See 
Ambros Geschtchfe der Mnstk [189 ] 11 26 ) The monochord 

IS named with it showing a differentiation of these instruments 
and of them from the clavicimbalum — ^the keyed cymbal cembalo 
(Italian) or psaltery From this we learn that a keyboard had 
been thus early adapted to that favourite mediaeval stringed m 
strument the cembalo of Boccaccio the sautrie of Chaucer 
There were two forms of the psaltery (i) the trapeze one of 
the oldest representations of which is to be found in Orcagnas 
famous Trionfo della Morte in the Campo Santo at Pisa and 
another by the same painter m the National Gallery London and 
(2) the contemporary testa di porco the pig s head which was 
of triangular shape as the name suggests The trapeze psaltery 
was strung horizontally the istromento di porco either hori 
zontally or vertically — -the notes as in the^ common dulcimer 
being m groups of three or four unisons In these differences of 
form and stringing we see the cause of the ultimate differenti 
ation of the spinet and harjftichord The compass of the psalteries 
was nearly that of Guidos scale but according to Mersenne 
(L Harmome umverselle [Pms 1636] livre m p 107) the low 
est interval was a fourth G to C which is worthy of notice as 
anticipating the later short measure of the spinet and organ 
The simplicity of the clavichord mcimes us to place it in order 
of time before the clavicimbalum or clavicembalo but we do 
not know how the sounds of the latter were at first excited There 
IS an indication as to its early form to be seen in the church of the 
Certosa near Pavia In 1472 chromatic keyboards which imply 
a considerable advance were already m use There is an authen 
tic representation of a chromatic keyboard painted not later than 
1426 m the St Cecilia panel (now at Berlin) of the famous 
Adoration of the Lamb by the Van Bycks The instrument de 
picted IS a positive organ and it is interesting to notice in this 
realistic painting that the keys are evidently boxwood as in the 
Italian spinets of later date and that the an el plays a common 
chord — A with the right hand F and C with the left But diatonic 



Fig a — diatonic clavichord keyboard (guidos scale) from 

VIRDUNG before tSIl SHOWING THE SHORT KEYS B FLAT 

organs with eight steps or keys m the octave which included th^ 
B flat and the B natural as in Guido a scale were long preserved 
for Praetorius speaks of them as still emstmg nearly two hundred 
years later Tks diatonic keyboard we learn fronq. Sebastian 
Vitdmig(Mimm§etutschimd^aimgeeogeii Bhsel 1511) was the 
keyboard of the early claviOhord We reproduce his diagram 
the ohiy authority we have for th® disposition of the one Aort 
Virdufig s diagram df fim phr«Watlc thf ^ 
famito keyboard tfid oottves and a note 
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Fig 3 — ^VIRDUNG S CLAVICHORDIOM <IS1!) FACSmiLE WOODCUT 
REVERSED TO CORRECT THE KEYBOARD 

chordium the vugma! the ch\icimbdlum and the cla\ic> thenum 
reproduce three of them (tigs 3 6 and 8) omitting the Mr . 
gmai as obviously imorrect Writers on mu ical instruments have ! 
contmuali> repeated these drawings without di cermng that in j 
the printing they arc reversed which ^uts the kev boards entirely j 
wrong and that m Lusemms s Latin translation of \ irdung ( Mu \ 
surgta swe praxts numcae Strasbourg 1536) which has been | 
hitherto chieiy followed two of the engravings the clavicim 
balum and the clavic}thenum are transposed another cause ot ; 
error ' 

Still commonlv known as monochord \ irdung s clavichord was I 
really a bov: of monochords all the stimgs btmg of the same | 
length We observe m this drawing ^fig 3) the short sound i 
board which always remained a peculiani> of the chvichord and 
the straight sound board bridge — ^necessaril> so when aU the 
strings were of one length To gam an angle ot mcidence for the 
tangents against the stnngs the kevs were splayed an expedient 
further rendered necessary by the fretting — three tangents being 
placed to give three diherent notes from each single group of 
strings tuned m umson In the drawing the strings are merely mdi 
cated The German for fret is and such a clavichord in that 
language is known as a gebundenes C avichord both frtt (to 


nivi u ot H rf ! m m di trtii p i it j on im bounci 

I — n loird ts ^ im itk 

i ^ if If n wif in n / F ins 

^ f I 1 1 I 11 m n in iU c 1 r \ 

I 1 c 1 tl it werk h he trm 

L m It I neariv 01 tqu I h iKih 

f but the suuidlnird biidisc is 

iividid 1 ito live The fretted 

c%vi biff Fiidt in Germ in in 

^ ^ ^ t>carso tm 1 thctilurv 

^ rt.r\id oundboird 

bnage liU a spinet Iiilhedavi 

chord the tt^ngen s always lortnid 

— the tiond bndge duidiiig the 

Fig 5 — CLAViCHORD tahgeht I^trh be idf actmffasfhe mnd 
SI mvQ po tion w en f 0 t of k®y ICUng as me MIKI 

b rd dopresi d the! gH t cvutcr (tjg $1 The commoii 

f to conta t wtb iht str ng 4 diirptr 10 ill the strings wuS 1 

h 8th ‘"the tack ,t I„B k pt t’ m t mu r vo% cn behind 

br ting by moans of th® L st g the tingtnt \s the tangents 
* quj ted the strings the cloth im 

m€diatd> stopped lU vibriUon As regards lompass Handels 
clavichord nov^ in the mu eiim at Maidstone (an Italian instru 
mtnt dated 1726 and not fretted) has a compass of octaves 
fFto A) 

The clavichord must have gone out of favour m Greit Bntam 
and the Ivethcriands carlv m the i6th century — the more brilliant 
and elegant spinet being preferred to 1 Like the other keyboard 
instruments it hid no C erman name and cm bird!} have been 
of German origin but it rtmamed longest m u c in German}, — 
until even the beginning of the 19th century 
The next instrument described by \ irdung is the virginal (tiw 
gimks proper for a girl) a parallelogram m shape having the 
same projecting kev board and compass of keys as the davi 
chordium Here we trace derivation from the psalterv m that ihe 
soundboard covers the entire inner surface of the instrument 




FIG i— MAKteORDO {CtAVlCftORU) 0 EtEOliORA D| MOMTAUYO Ct^^SR) 
KRAUS miSEUM FLORERCE 

rub} and Brnni (from bmim to bind) having been taken over : 
from the lute or vnol The French and Italians mtploy touche | 
and tasto^* (touch) Fraefcorius who wrote a hundred yeats latar j 
th a n .. Virdung says two three and four tangents were Ihits em i 
ployed in stopping = 

Gkvichorfs Were tokde with double up to about the ^ 

vear r 7 oo--*that la to my to the epooh of | S Bach who tateg ; 
achrant^e of its aboltlon and the conkquent tm of Independent ' 
paim of for each note was enahWI to twie^ fc al h%fs : 
wfdA Wd be^ |n#sdb!e m long m the %as : 

1S%iaod« iws havfef boi^me Bach 


Fig « — viRDtiiNio s cLAVJciii»ALaii wit mmmtm vm 

SIMILE WOODCUT 

and the disposition of the strings w triangular The vjrgmal in 
Virdung s drawing has an mpmihh pomUm with reference to 
the keyboard which renders its wi)r*^uictn»i m an illustration 
useless But in the nett draiwig, tibe eltvfamWuin ttet is recti 
led and tfe# drawite on account of the k»ylioand 

he accepted as reprtsenftg' the instrumml so caBid 

6) Ttee wmAS be ho dwwce Wwtm the daviciuimlto and 
11 ^ ftiginil for a p«tihiirtiy 

isluch emphaticiBy refers itmlf to the Ii^n 4 
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UP t iid K \ rdiinir or his conn \ nold ScMick who 

1 t 1311 pnbii ntd his Spieqe! der Orgthmcker 

lUrinn luildtr M rror and named ck\ichordiuin and 
h\ { miba am 1 n 1 r n ruments In the first place the Ley 
ri n i g: ppartntH with B natural m tead 01 F makes 
im clnici la a 1 male ban he \ girai he tnngs in this 1 
nn p I htn lor tr n the ne\ place it is almost certain 

ibi ht 1 a 1 spiiiti tompass be inn r apparent!) upon a semi 
tont I lien 1C i wi n a short me«sjre or short octave organ 
lOB 1: s a MT} old Le\ board arrangement b> which the first | 
three rotes whiie anpearmg to be B C and C sharp were tuned to 
G C and \ Ik origin of thi m i\ be deduced from the psalter} 
and nmy rtpresciita ion of the regal and its object appears to 
have b en to obtain dominant ba es for cadences harmonious 
t loses ha\in" tarh been sought tor as giving pleasure to the ear 
Authont} lor this oraetice is to be found m Mersenne who m 
616 etpre SA de cubes it as occurring m his own spmet (espt 
netti ) Wt read ijiarmom^ Lni er tile Pans 1636 liv o P 
JO Its longest trmg is htlle more than a foot m length be 
wten the two bridges It has onl> thirty one ke}s imarches\ m 
i Lev beard nd as man} tnngs over its soundboard so that 
there are five k€}s hidden [be now refers to the illustration] on 
iciount ot the perspec ive — that is to sav three diatomc and two 
chromatii of which the first is cut mto two but these sharps serve 
to go down to the third and fourth below the first step C sSl 
I tenor del C] in order to go as far as the third octave for the 
eighteen principal steps make but an eighteenth that is to say a 
tourth more than two octaves Mersenne s statement sufficiently 
proves fir t the use m spinets as well as m organs of what we 
now call short measure and secondly the object of divided 
sharps at the lower end of the Le}board to gam lower notes 
As regards the kind ot plectra earliest used we have no evidence 
The little crow qmll points project from centred tongues in up 
rights of wood known as jacks (fig 7} which also carry the 
dampers and rising by the depression of the keys in front the 
quiiis set the stnngs vibrating as they pluck them m passing 
J C Scab er in Foettces hhn uptem (1561 p 51 c i ) states 
that the clavicimbalum and harpichordum of his bo}heod were 
called spinets on account of those quill points (ah ilhs mucrom 
bus I and attributes the introduction of the name spmetta to 
them from spma a thorn the meaning be 
ing extended to anv small poipted object 
such as a qmll M e will leave harpichor 
dmu for the present but the early iden 
tity of clavicimbalum and spinetta is 
certainly proved Scaliger s etymology re 
mained unquestioned until Signor Ponsic 
chi of Florence discovered another but 
less acceptable denvation He found m a 
rare book entitled Concluswne ml suono 
dell or gam A D Adrmm JBancher$ (Bo 
logna 1 60S) the following passage which 
translated reads Spmetta was thus 
named from the inventor of that oblong 
form who was one Maestro Giovanni 
Spinetti a Venetian and I have seen one 
of those mstruments in the possession of 
Francesco Stivon organist of the magmfi 
tent community of Montagnana within 7 — spinet jack 

which was this mscnption— Spt- 
mtm Vemim jmt A D 1503 Scaliger s ward***! m y bur b«t'no 
and Banchien s statements may be com qwittiy paat 

fomed as there 1$ no discrepancy of dates ***’^”’' 
or we may rely upon whichever seems to us to have the greater 
authority always bearing m mind that neither invalidates the 
Other liFr^ce the word epmette stiii stands for both spinet 
and chii^m*liouse which seems to strengthen the first named 
theory A spioft dated 1490 was shown at Bologna m 1S88 
another oM spmefc m the Conservatoire Paris is a pentagonal 
Wle by Priwncesco di Portalupis at Verona 1523 
Ifeoss Worn lamoiis spnet malmrs and have been 
41 ^ 1595) with the receding of the 



\ ev board which had previously entirely projected by this recess 
mg a greater width was obtamed for the sound board The spinets 
bv Annibale i^osso at South Kensington dated respectively 1555 
and 1 5/ 7 show this alteration and may be compared with the 
older and purer form of one dated by Marco Jadra (also 
known as hfarco dalle spmette or dai cembali ) The appar 
ent compass of the keyboard in Italy generally exceeded four 

octaves by a semitone E to F 
but we may regard the lowest 
natural key as usually C and the 
lowest sharp key as usually D 
in these instruments according 
to short measure 
The rectangular spinet or 
virginal early assumed m Italy 
the fashion of the large cassom 
or wedding chests The oldest 
we know of in this style and 
dated is the fine specimen be 
iongmg to M Terme which fig 
ures m L Art decorattf Virginal 
IS not an Italian name the rec 
tanguiar instrument m Italy is 
spmetta tavola In England 
from Henry VII to Charles II 



Fig 8 —VIRDUNG s CLAVICYTHER all quilled instruments {stro 
lUM (UPRIGHT HARPSICHORD) mentt di penna) without distmc 
I5II reversed FACSIMILE WOOD wcrc loiown as 

virgmais It was a common name 
equivalent to the conternjiorary Italian clavicordo and Flemish 
damsmgel From the latter we arrive at the French clavectn the 
spinet being simpl} a petit clavecin 
Mersenne {op at liv 111 p 1^8) gives three sizes for spinets 
— one I wide tuned to the octave of the ton de chapelle 
(a half tone above the present English medium pitch) one of 
34 ft tuned to the fourth below and one of 5 ft tuned to the 
octave below the first the last being therefore tuned in unison to 
the chapel pitch The octave spinet of trapeze form was known 
m Italy as ottavma or spmetta di serenata It had a less 
compass of keys than the larger instrument being apparently three 
and two third octaves E to C — ^which by the short measure 
would be four octaves C to C These httle spinets were placed 
upon the larger ones in performance and used to heighten the 



Fig 0 — CRISTOFORI S escapement ACTION (1720) 

Th hln 0 ed le er wh n st k by th jeck tran nut th blow t the b tl 

thu ha { g th effect of th wl g th hamm r t w rd the st ings 

brilliant effect In the double rectangular clavismgel of the Neth 
erlands m wfeach there was a movable octave instrument we 

recognize a similar intention There is a fine spmet of this kind 

at Nuremberg Fraetonus illustrates the Italian spmet by a form 
known as the spmetta traversa an approach towards the harp 
sichord the tuning pms being immediately over the keyboard 
This transposed spmet more powerful than the old trapeze qne 
became fashionable in England after the Restoration when 
Haward Keene, Slade Flayer Bandin the Hitchcpcks Mahoon 
ll%:by the Hamr famdy and others madq such spmetsf during 
a period for whidi me have datea fronf, 17^ Pepys 
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bought bib Espine e tro^r Charge H id lor 1 J3\ i i minor >i he fu n oi \\ mick C e 1^54 a fine 

1664 Thomcib HitiiitotL 1 f n Ahor lie t irt dj i d h f \ r 1 1 V aid in Hcnitn e imtr on 16 ^ 

i/Oj iMinen on *.c\s and jacks 0^ ^inc ti i Fd\ ra E em p e c r lu t \i ^ Han Ruilir he ere it 

name ard h \ing di\iied ha s ha p rr de « g a c \ f n i 1 2 k ft \ w p i 00 i c o ha\t in\en id he 

construe ing spirets givj cr hen he \\ide cenp oi n\c oc e bie U oa d o t\ it c tatiop jroi he oi^m 

from^G to G mith \ r\ *"iie ke board in v^hi ^ he tnrp e r nnbrt r r i rev nut \liti h Dtgin hi vi^orL 

? r t e la h 2111 ^ ^ ^ ^ Jo t^jli KirKi»an in x^f)8 

rici\ a ir t I ’f^tl \\ iun rarted e\ ep in 

I V vvithoa Of i t b icb )rd a knnvn hroughoat 

he sheerer m h pi no u pi r ard for lovvtr kiv board 
\ hr 1 e o ct H n R g. ant on Jtm RjCivtibS 

e h vv Jan ( uihc ih u if 4 Bel re naf '^imi the double 

Kt boar^ n Flen ish harp nho ds v e t n el\ a fran Downg 

to cbingt he pi ch 1 fou h ^ron pi gal to au^entic 
a id lit \er a v\ i 1 I irg fht si’^e g oups ot ke 
j \ ter the \n -vverp r ale aeci ’^cd London bcc r^e pit enment 
tor dirp ichordb — the repr er alive makers btm^ J 10b Kirck 
mann and BurcLhi d Ischwh pugds of a F mibh ma tr one 
•T bei "Aho hat e tied in Lordim and wFbse business kirck 
minn continued throuirh nve Tabtls widow Tschudi 
^ A s ot a noble bwi s lamiK belonging to ^he canton of Glarus 
\ccording to the custom with foreign names obtaimng it that 
I time by which Haendel became Handel and Sthm dt Smith 
1 kirckmann dropped his final n nd T chudi became shudi but he 
derived from the harp and psalt Fig 10 — cristofori s piano h . re umed the full pelimg m the mcies of the plendid harpsichords 

erv respectively forte ci 726 ) kraos museum | he made m i 66 for Frederick he Great which are still preser\td 

The Latin name clavicim at Potsdam B\ the e great malers the harpsichord became a 

balum having elrly been replaced b> spine^ and virginal ^ larger heavier strung and mor powerful mstr ament and fancy 

was m Italy and France bestowed upon the long harpichord tops were added to var> the tone eft ct$ To the three shifting 
and was continued as clavicembalo nand clavecin Much later registers of jacks were added the lute the charm of which was 
after the restoration of the Stuarts harpichord was accepted due to the favouring 01 high harmonics bv plucking the strings 
and naturalized in England as harpsichord which we will define j close to the bnd e and the harp a inutm<^ eiiect produced by 
as the long instrument with quills shaped hke a modem grand ! impeding the vibration of the strings by contact of mall pieces 
piano \\ e can point out no long instrument of this kind so s of buff leather Two pedals were also u ed the left hand one a 
old as the Roman cembalo at South Kensington The outer case j combination of a unison and lute 

IS of finely tooled leather It has a compass of nearly four The right hand pedal was to raise a hinged portion ol the top 
octaves E to D and the natural keys are of boxwood j or cover and bus gam some power of swell or crescendo an 

The startling piano e forte of i?98 brought to light from ! invention of Roger Pienius to whom aLo the harp stop may be 


with a slip ot he ivorv or 
ebom as the ca e nigiit be o! 
the natural 

We have now to a k what was 
the ditfercncc between ^ci 1 ers 
harpichoruum and his clavicvn 
bal Galilei he father ot the 
astronomer of that name iDii 
logo ddla musica anhea e mo 
derm Florence ) sa>s that 
the harpichord was so named 
from hav mg resembled an arpa 
giacente a prostrate or 
couched harp proving that the 
ciavicvmbal was at first the tra 
peze shaped spinet and we 
should therefore difterentiate 
harpichord and clavicymbal as 



the records of the house of D Este by Count \ aldnghi of Modena ! 
(see Van der Straeten vi i ) we are disposed to regard not 
as an anticipation of Cnstofon s subsequent invention of the 
pianoforte but as an ordinary cembalo with power to shift by a 
stop from two unisons (forte) to one string (piano) at that time 
a Flemish practice and most iikel> brought to Ital> by one of the 
Flemish musicians who founded the Italian school of composition 

About the year 1600 when accompaniment was invented for 
monody large cembalos were made for the orchestras to bring 
out the bass part the performer standing to play Such an mstru 
ment was called archicembalo a name also applied to a large 
cembalo made by Vito Trasuntino a Venetian m 1606 intended 
by thirty one keys in each of its four octaves to restore the three 
genera of the ancient Greeks 

Double keyboards and stops m the long cembalo or harpsichord 
came mto use m the Netherlands early m the i6th century We 
find them imported into England The following citations quoted 
by Rimbault in his Htstory of the Ptamforte are from the pnvy 
purse expenses of King Henry VIII 

1530 (April) Item the vj daye paied to William Lewes for n 
payer of virgmalls m one cof er with im stoppes brought to Orenewidbe 
in li And for ii payer of virgmalls in one cofter brought to the More 
other in li 

Now the second mstrument may be explained ( virginals mean 
mg any qtuUed instrument) as a double spinet like that at Nurem 
berg by Martin van der Beest the octave division being movable 
But the first cannot be so explained the four stops can only belong 
to a harpsichord and the two pair instrument to a double manual 
Again from the inventory after the king 5 death (sm Brit Mus 
Harl MS 14^9) ^ 47 "^ 

Two fair parr of new long Vu^inala made harp fa^on of Cipits 
with keys of ivory having me Kings Arms crowned and supported 
by hj^ Graces beastes wimin a garter gilt standing over the keys 

T^is probably another ^double keyboafd harpsichord We r^d 


rightly attributed The first idea oi pedals for the harpsichord to 
act as stops appears to have been John Hayward s ( Ha ward) as 
early as 16/6 as we learn from Matts Mmick r Monument p 
235 The French makers preferred a kmd of knee pedal arran«’e 
ment known as the gcnouillere and sometimes a more com 
plete muting by one long strip of buif leather the sourdine As 
an improvement upon Piemuss clumsy sweE Shudi in I/69 pat 
ented the Venetian swell a framing of louvres hke a Venetian 
blind which opened by the movement of the pedal and becoming 
m England % favourite addition to harpsichords was early trans 
ferred to the organ replacing the rude nag s head swell 
To keep his collection of musical instruments in playing order 
Pnnee Ferdinand dei Medici engaged a Paduan harpsichord maker 
Bartolommeo Cnstofon the man of genms who invented and pro 
duced the pianoforte We fortunately possess the record of this 
imention in a hterary form from a well known wnler the 
Marchese Scipione Maf ei his descnption appeared m the Gwrnde 
dm kUeratt ditalm a publication conducted by Apostolo Zeno 
The date of Mafieis paper was 1711 Rimbault reproduced it 
with a technically imperfect translation in his B$story of the 
Pnnojorte We Itam from it that m 1709 Cristofor%had com 
pleted four gravecembah col piano e forte —keyed psalteries 
with soft and loud— three of them being of the long or usual 
harpsichord form The sketch of his action in Maffei s essay shows 
an incomplete stage in the invention although the kernel of it — - 
the principle of escapement or the controlled rebound of the ham 
mer — ^is already there He obtains it by a centred lever ikngmtta 
mobtk) or hopper working when tte key is depressed by the 
touch m a small projection from the centred hammgr butt The 
return governed hy a spring must have been uScerlam and 
^ mcapaWe of further regukteg tliim could be obtained by modify 
' mg the strength of the ^rmg Moreover the hamm«c bad each 
; tone to be mmi the ^stance of its fall There eu'l how 
: ever two pfianofortes by Cmtofori dat^ rwpecliveiy 17 o and 
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Fig 11 — -SILBEKMANM FORTE PIANO (1746) STADT CHLOSS POTSDAM 


the check (Ital paran aridlo) which regulates the fall of the 
hammer according to the strength of the blow which has impelled 
11 to the Strings 

Thicker stnn to withstand e\eii Cnstoiori s light hammers 
demanded in its turn a stroogei franing than the harpsichord had 
needed Accordingly to make his structure hrm Cnstofon con 
siderabi> increased the stren th of the block which holds the 
tuning pins and as he could not do so without materiailv adding 
to Its thickness he «.dop^ed the bold expedient of inverting it 
driving his wrest pins haip fashion through it so that tuning was 
affected at their upper while the wires were attached to their 
lower ends Then to guarantee the security of the case he ran 
an independent string block round it of stouter wood thm had 
been used in harpsichords in which block the hitch pins were 
drnen to hold the farther ends of the strings which were spaced 
at equal distances (unlike the harpsichord) the dampers lying 
between the pairs of unisons 

Cnstofon died in 17^1 He had pupils but did not found a 
school of Italian pianoforte making The ijti essay of Scipione 
Maffei was translated into German m 172^ by Konig the court 
poet at Dresden and friend of Gottfned Silbermann the renowned 
organ builder and harpsichord and clavichord maker (see Dr 
Oscar Pauls Gesektekte des Claviers Leipzig 1S68) Incited by 
this pubhcition and perhaps by 
having seen in Dresden one of 
Cnstofon s pianofortes Siiber 
maim appears to have taken up 
the new instrument and m 1726 
to hav^ manufactured two which 
J S Bach according to his pupil 
Agricola pronounced failures 
The trebles were too weak the 
touch ms too heavy There has 
long another version to this 
story VIZ that Silbermann bor 
rowed the idea of his action from 
a very simple model contnved 
by a young musician named 
Sihroeter who had left it at the 
electoral court m r72i and 
ipitteg Saxony to travel had 
aftetvWirds claimed it 

Silbermaims first 
e^eimilhls wro tms^d upon he 
tfidbnateiy ^dopled Cristofons 
jpianofotte withot^ furtite alter 
iMh tfje compsisa imd col 
iitt iie keyiiand tie style of joinery of the ease In tte 
grind ptooft^tes at Potsdatn known to have 
iie #1# to irn^ acqmted ly mrnm 
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prior to J S Bachs visit to him in 1747 we find the Cnstofon 
fra mng s ringiiik inverted wrest plank and action complete Fig 
rtpie ents the instrument on which J S Bach played in the 

tadt chlo Fotsdam . t. t r o 

It has been repeatedly stated in Germany that Frederici of Gera 
in Saxor> an organ builder and musical instrument maker in 
\eii td tilt square or table shaped piano the fort bien as he 
1 aid to h ve called it about I/58-60 No square piano by this 
miker 1 forthcoming thou h an upiight grand piano made by 
Dom nito del Mela in 1739 with an action adapted from Cnsto 
K-tr QifrnAr PAnQirrVn of Florence Victor 


+ L In Ok. Kipfn itI ( 



Fig 13 — SCHROETER S MODEL FOR AN ACTION (1721) SHOWING THE 
KEY READY TO LIFT THE HOPPER AND MAKE IT STRIKE THE HAMMER 
SHANK 


Mahillon of Brussels however acquired a Frederici upright 
rand piano dated 1745 In Frederici s upright grand action 
(fig 12) we have not to do with the ideas of either Cnstofon or 
Schroeter the movement i^practically identical with the hammer 
action of a German clock and has its counterpart m a piano at 
Nuremberg a fact which needs further elucidation We note here 
the earliest example of the leather hinge afterwards so common 
m piano actions An attempted combination of harpsichord and 
pianoforte appears very early The English poet Mason the friend 
of Gray bought such an instrument at Hamburg m 1755 With 
the cleverest mechanism imaginable 

It was only under date oi 1763 that Schroeter published for the 
first time a diagram of his proposed invention designed more than 
forty years before It appeared in Marpurg s Knttsche Bnefe 
(Berlin 1764) Now> immediately after Johann Zumpe a Ger 
man m London who had been one of Shudi s workmen introduced 
(there is some tradition that Mason had to do with the inven 
tion of It) a square pmno which was destined to become the 
most popular domestic instrument Zumpe was in fact not the 
inventor of the square piano which appears to have been well 
known in Germany before his date a discovery made by Mr 
George Rose In Paul de Wit s Musical Instrument Museum*-— 
formerly m Leiijzig afterwards transferred to Cologne-H:here is 
a small square piano by Hildebrandt 27 in Mg 10 m wide and 
4-J in high having a contracted keyboard of 3 octaves and 2 notes 
The action of this small instrument is practically identical m every 
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SQUARE flANO ACTION (ITfiS) GIVING A 
BLOW WITH THE JACK NEAR pUTt END OF TUE HAMMIER 


DIRECT 


detail with that of file ^re pianofoites made much ktei* by 
Zumiie (Paul de Wit Katabg des mmhhtstOnscAm Mmeums, 

P 38) laade is msemhed 
^tt'hSaent^ache^ Leapag Oueri* 
gw ' iniktm hgtttte almost ffiegibte dfe WitrefetrAh 
mstihattent widiife of # hk A S 
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Fig 15 — EARLIEST KHOWN WlhUO ACTION ON THE GERMAN PRINCIPLE 
OF ESCAPEMENT WHEREST THE PIVOT RISES WITH THE KEY AND THROW 
THE BUTT AGAINST A FIRM RESISTANCE 


simplest form 1 to be attributed to \ L Mdhi kn “%ho found it 
in a square piano belonging to Henri Gosselin p unter of Brua el 
(j&g 19) The prinaple 0! this action is that ’which wa later 
perfected b> the addition oi a good scapement b> Stem of Vugs 
buro* and was again later expenmenteef upon b> Seb^s lan Erard 
Its origin 1 perhaps due to the contrivance of a piano ..ction ihat 
should suit the shallow clavichord and permit of its transformation 
into a square piano It will be observed that the hammfcr 1 
as compared with other actions reversed and its pivot rises with 
the key necessitating a hxed rail agams which the hammer butt 
strikes It was Stem s merit to graft the ho^iper principle upon 
this simple action and Mozarts approbation of the invention 
when he met with it at Augsburg m 1777 expressed m a well 
known letter addressed to his mother ho more blocking of 
the hammer destroying all vibration was henceforth to vex his 
mmd He had found the instrument that for the rest of his 
short life replaced the harpsichord \ C Mahillon secured for 
his museum the only Johann Andreas Stem piano which is known 
to remain It $s from Augsburg dated 17S0 and has Steins 
escapement action (hg 16) two unisons and the knee pedal 
Mozart s own grand piano preserved at Salzburg and the two 
grand pianos (the latest dated 1790) by Huhn of Berlin preserved 



Fig IB --rSTEiH s ACTION hw'tmwmm called Viennese imoi 
TH« pivot of haropof ri#ot with tht koy *ii4 tli blow l» onwwl by tbo m4 
of Ibe hmm»f eowipi iolo oontAot with lb» woapsrotnl 


at Bethn and Charlotteaburf foBow Stem m aE i^rUctilars 
liese »truments have three un»ns upwards^ agd the mutmg 
n^ovement known as which no doubt Stan bad also The 
wrest plank is not mwted nor is there any imitation of Cnato 
fan Item $ muniment was accepted as a model in Berbn as well 
a$ Vienna tp which aly Us twsws was transferred in $794 hj 
ti Hanettn known m m accfmpl^d piiu^ mi 

fr»i d Beetj^ipi mim hi t|# Um itw Sim^ piancm 
a who unproved ^ 

• • ^ 


i i s ^ ^ h ! s uii lou h 

{ I 1 1 um f!ig 

I n I un 1 ni if i H 1 uu 

i \ f ♦ I n hi fH iL it i i n 
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biG 17 -—GERMAN SQUARE ACTION HTB E CAPEMENT IS EFFFCTED 
AT HE FOIN WHERE THE HOPPER FALLS INTO THE NOTCH PIANO BY 
I WAGNER DRESDEN 


w LI refer iv > the ii n ^uc 20 1 n h mttr 11 irunt ri ml > 
i Erchnd He ul us wi iiout g\ !!?■ h ct id di e ih t Iht iird 
htrp ithurd thi^ camt 0 hr ^ ^ is 1 ade bv an Eng 
I 1 ^ monk at Rome d T ther Wood Jar an English gtnthnan 
* Sji ucl Cn p of ( he mg on ht tone of th s instrumi nt w is a 
t erior to that produce 1 b\ qui I with the idv m gc of p%am and 
I ^ijr i e\prc ion o I ho ih the tiuih and mcchTnism were 
1 imnerfcct vti in 1 slov mo tn cut like the Be d March in *Sai2l 
It excited wonder jnd diiii,ht huikt Grtvillc i U vi ird bought 
this instrumtnL for 100 guineas and it rennmed unique in E ii^knd 
for several > tar until P emus be inventor of the lyrichurd made 
a pianofor e in mutation of 1 Ir thib in trument the touch was 
better but the tone was mtenor Flemu produced his l^richord 
1 wsiemnie h rpsichord in i 4^ and Mabon imported i piano 
forte ten vears later Burne> further tdls us that the irnval m 
London of J C Buh in i 9 was the motive for several of the 
second rate harpsichord m ktrs trying to make pianoforte but 
with no pirticular success Oi these \mencus Backers (d 1776) 
said to be a Dutchman appears to have gamed the first pi ice He 
was afterwards the imenior of the so called Engh h action based 
upon Cristoforis ind mi> hive made the instrument referred to 
m an old piav bill of Covent Garden m Mess s Broadwoods^ 
possession dated Miv 16 1767 which has the following m 
nouncement — 

End of Act I Miss Bncikr will smg a favourite ong from 
Judiik accompamed bj Mr Bibdin m a new mutrument call d Fiatso 
Forte 

Backers s Original Forte Piano * was played at the Thatched 
House m Si James s Street London in Ponsicchi has 

found a Backers grand piano at Pistoria dated that year 

The escapement lever is suggested by t nstoforPs first action 
to which Backers added a contrivance for regulating it by means 
of a button and screw fig iS) The check is from Cnsto- 
fons second action John Broadwood and Robert Stodart were 
fnends Stockrt having been Broadwood s pupil and they were 
the assistants of Backers m the installation of his invention On 
his deathbed he coi^mended it to Broadwood s care but Stodart 
appears to have been the first to advance it^Broadw^ l»mf 
probably held back by his partnership with his brother tn law the 
son of Shtidi m the har|«chord business (The elder Shudi had 
died in I77J ) Stodart soon made a considerable reputation with 
his grand pianofortes a dwignalioa im was Ite f»l; to give 
them In SicNiart s grsmi pmo m imt find m adaptation from 
the lymchord of Memus of steel arctet beiwwa the wrest plaik 
and beliy^raii brid|»g t}» gap up which the Iwnmers rise These 
am wt fwd m any CteriMn w but may 

have been prt of Bactems shial squaw piano ltd 

met mth ^ ww wm i»bl«d to i«d mt 

mntttcfij wlto i»r^ ia fte hpd 

fipr tl# s««^» will l|tt|e ^ 
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was sohed bj dividing the soundboard bridge the lower half 

’^hich was advanced to carry the bass strm s which were still 
ot bra s Even the first attempts to equalize the tension and im 
prove the striking- place were successful m improving the tone 
greatlv To please Dussek Broadwood m X 79 ^ carried his five 
I octa e F to F keyboard by adding keys upwards to five and a 
half octave F to C In 1794 the additional bass half octave to C 
which Shudi had first introduced m his double harpsichords was 
given to the piano 

The first square piano made in France is said to have been con 
structed m i//6 fy Sebastian Erard a young Alsatian In 1786 
he came to England and founded the London manufactory of 
harp and pianofortes bearing his name Erard took out his first 
patent for a repetition action in 1808 He did not however 
succeed in producing his famous repetition or double escapement 
action until iS i it was then patented by his nephew Pierre Er 



Fig 18 — GRAND PIANO ACTION (1776) THE ENGLISH ACTION OF 
AMERICUS BACKERS 

Tit b U w th w th j ck out f ih t h th b tl fter m k s 
the bl w mpr ed by Mes s C 11 d (1S35) wh er d the I rad 
hamm butt 

improvement universally adopted after his patent No 1^79 of 
1783 expired In this patent we first find the soft and sustaining 
pedals since universally accepted but at first in grand pianofortes 
only John Geib patented (Ko 1571 of 1786) the hopper with 
two separate escapements one of which was soon adopted m the 
grasshopper of the square piano it is behoved by Geib himself 



Fig n — ^broadwood s grand piano action (issa) English direct 
MECHANISM 


hoppm Is th wn fr m the notch In th butt by the slantino blow olven 
by the s«t-flf bwtton when the hopper risee 

and Petzold a Pans maker appears to have taken later to the 
escapement elected upon the key 
To return to John Broadwood — having launched his recon 
Structed sqimre piano he next turned his attention to the grand 
piano to continue the improvement of it from the point whem 
Backers bad Mt it called m the aid of professed men of sa 
ence— Tibenus Cavallo idio in 1788 published his calculations of 
the tension and Dr Gif^y of the British MuseiihL Tki problm 


Fig 20 — collard s grand piano action (issa) English action 
WITH reversed hopper AND CONTRIVANCE FOR REPETITION ADDED 
OPERATING UNDER THE BUTT 

ard "When the patent expired m England in 1835 it had proved a 
loss from the difficulties of carrying out the invention This in 
duced the House of Lords to grant an extension of the patent 
Erard invented in 180 an upward bearing to the wrest plank 
bndge by means of agraffes or studs of metal through holes in 
which the strings are made to pass bearing against the upper side 
A long brass bridge on this principle was introduced by William 
Stodart in 1822 A pressure bar bearing of later introduction is 
claimed for the French maker Bord 
The first to see the importance of iron combined with wood (ulti 
mately almost supplanting it) in pianoforte framing was a native 
of England and a civil engineer by profession John Isaac Hawkms 
known as the inventor of the ever pointed pencil He was living 
at Philadelphia USA when he invented and first produced the 
famihar upright pianoforte— portable grand as he then called 
it He patented it in America his father Isaac Hawkins taking 
out the patent for him m England in the same year 1800 
There had been upright grand pianos as well as upright harpsi 
chords the horizontal instrument being turned up upon its wider 
end and a keyboard and action adapted to it Wilham Southwell 
an Irish piano maker had m 1 798 tried a similar experiment with 
a square piano to he repeated in later years by W F Collard of 
London but Hawkins was the first to make a piano with the 
strings descending to the floor the keyboard being raised and this 
although at the moment the chief was not his only merit He 
anticipated nearly every discovery that has since been introduced 
as novel His instrument is in a complete iron frame inde 
pendent of the case and m this frame strengthened by a 
system of iron resistance rods combined with an iron upper bridge 
his sound board is entirely suspended An apparatus for tumng by 
mechanical screws regulates the tension of the strings which are 
of equal length throughout The action in metal supports antici 
pates Womum s m the checking and still later ideas in a con 
tnvance for rej^titm Southwell appears to have been one of the 
first to profit by Hawkms s ideas by bringing out the tajl cabi 
net pianoforte with hinged sticker action m 1807 All that be 
could however patent in it was the simple damper action turn 
I mg on a pvoi to rdwe the dampers from the st n^i' mi* -* 
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Th esc p m nt of p t t effect dfoya p gpes oih t gdl 
pw d to all w th h pp r wh h d I r the bl w to r t t p t 
b f e the key h n ga n 

into Pans by Ple\el and I ape nd thenct into Gtrman> n ’ 
America (Pleyel t^biied 1 small upright piano in Pans mid 
but Pierre Erard did not turn Ins attention to upright pianos un 1! 
1831 ) 

Early in the 19th century Wiiham •Allen a >oung uner m the 
employ of the Stodarts dewsed a metal s>stem of framing m 
tended primarily for compensation but soon to become in other 
hands a framing for resistance His idea to meet the diver 
gence in tuning caused in brass and iron strmgp by atmo phent 
changes by compensating tubes and plates of the same metals 
guaranteeing their stability bv a cross batoning of stout v^ooden 
bars and a metal bar across the ^i^st plank Allen consulted 
Stodarts foreman Thom and Allen and Thom patented the 
invention m January 1820 The firm of Stodart at once acquired 
the patent 

We now arrive at an important epoch m pianoforte construe 
tion — the abolition of the wooden construction in favour of a 
combined construction of iron and wood the former material 
gradually asserting pre eminence Allen s design is shown m fig 
24 The long bars are really tubes fixed at one end only those 



FiO ZZ — -STEIHWAY S OKAliB PIANO ACTION (tSBA) 

Th d ubie emptm nt m Jn Em d i (fifll 21) t with ih rtewftd btlanc# 
tnd us «l btcic The hopper e»e pes fr m ndpr the oHer owlitp to the ball 
crank lav r ©omJ p Into eoniiot with the t-of button 

of iron he over the iron or steel wire while those of brass he 
over the brass wire the metal plates to which they are attached 
bong m the same correspondence At once a great advance was 
made m the possibility of using heavier strm^ without 
to the durability of the case and f»me In i8ai a fixed iron 
string plate the invention of <»e of Brwdwoods worfanen 
Samuel Herv^ was apyhed to one of the square pwmos of that 
firnau yhe gtwt iMJvant^i m tlm j&xed fikte was a mewo Pmz 


u lur 01 ihti 

^ were txptri 
Jo 4 h ri h 


i re I tunti 
^ v^ifh d 
thitii 
)irl to tht 


uiii,b tht ojne^ tjodfl to tht 

a \LO b ani btneilh fairts 
I riajmood by hi pattit ol 
18 iia n td tht tombiiu lor o! 
in pa end t is met bars 
*bicliwa clearlv the tumpk ion 
Ol the wood ard mt a! in tru 
merit d Utring irorr \ikii m 
the re ibtanCfe k mg lixc i Broad 
wood left the bass bars out bu 
' dded a fourth bir in the middit 
f 0 the Ih ce in the treble he had 

^ |l previou 1 > u&td But the uught 

^ of tht stringing was i!wd>s 111 

• s trtasmg and a heaw do t top 

I per covering 0 tht ba s string 

I had become g ritri! Iht resist 

If : ante bar wtre inert astd to five 

I SIX stv en eight and as we have 

I seen even nine according to the 

I ideas of the diiiercnt English 

I and French makers who used 

I them in thtir pursuit of stability 

V A method of fastening tht 

i strings on the string plate de 

pending upon fnction and thus 

Fig 23 — ^woRNUM s upNiGHT AC dispensing with c}eb was a 
TioN<i82S) ORIGINAL OF THE HOW contribution of the Collaids who 
UNIVERSAL ACTION IN UPRIGHT rctamcd James htewirt a 

Tr''“Bp r i« If « I d 0 « tb. “““ considerable inventive 

hammer f ward t tb m© t m© con power who had beta in Amenta 
t ct Q tb© fau wM h ih w the upp ^ith ChicLenog ThiS invention 

fo m ns wh t ’’‘k wn th e. .‘p introduced in 18 7 Be 

ment M nwh I th damp head is twecn 184^ and 1S49 Mr Henry 
* i ^ Fowler Broadwood grandson 

Ik fr m th .irins Broadwood invented a 

grand pianoforte to depend practically upon iron in which to 
avoid the conspicuous mequaiiiies caused by the breaking of the 
scale with resistance bars there should be no bar parallel to the 
strings except a bass bar while another fianged resistance bar as 
an entirely novel feature crossed over the stnngs from the bass 
comer of the wrest plank to a point upon the string plate where 
the greatest accumulation of tension strain was found After the 
Great Exhibition of 1851 he emplo>ed an ordinary straight bar m 
the middle of his concert grand scale his smaller grands having 
frequently two such as well as the long bass bar After 186 he 
covered his wrest plank with a thick plate of iron into which the 
tuning pins screw as well as into the wood bciMjath thus avoiding 
the crushing of the wood by the constant pressure#! the pm 
across the pull of the stnng 

The introduction of iron into pianoforte structure was differ 
■ ently and independently effected in America the fundamental idea 
: there being to use a smgk casting for the metal plate and bars 
; instead of forging or casting them m separate pieces Alphaeus 
; Babcock was the pioneer of th» kmd of metal construction He 
I also cast an iron ring for a square pane m iBss which although 
: not a success give the due to t angle casting resmtmee framing 
I succwfuUy accomplished by Conrad M^er in Ptmadelihm m 
I 1S33 m a square pano which stiil exists and was shown m the 
I Ftris EihiMtion ol 1878 Meyer ® idea ww imprcwed 
i Jonas Chicteniif {17^7-1853) Boston wh# it to the 

I paad piano m wdl as I# ll» square dace which tune this pun 
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c I ^ 111 li cii unner ail dop ed 

W i\t no\ i)n lii QMi or tro b st jn^Dg 1> the 

I s t] \ 1 ion 0 H r 1 r <lt to tro c er the tror part 

f4 +!i c ji-“- O') t t u iP it msfarce o g ^on cr 

H s r r" X t w e m parallel seal and in the nex^ 
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« or 1 bo In ^ L h c£ i\ ch\icboras were sometimes 
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o It 4 £ irt 0 n Mt \€n ^ 

incii II cl par^ o i i is n tr t 
< Ml rjfttd tn u \t iicner i j | A 
}t It tniriosc? The tir n , u\ 

Lt non ^or the osl s xmgmu ir n \ \\ 

the piano \ms nidt by tie tek 

brated f n e pia'vtr and invtnior * fr\ 

rheobaid Boehm "^ho earned it j i l ' \\ 

be>oiid theonf tn London m ^ 1 | ,\\ \\\ 

lb I by employing a small iirm 

located m Cheap id Gerock L ( ^ 

Woi to make some o\ er trung j M \\ 

pnnos lor him Boehm expected _ „ 

to gam in tone Pape an mgen 1 

ion mech mcian m Pans tried j j 

a like experiment to gam econo f 1 I N 

my m dimensions his notion be j 11 

mg to supply the best piano 

possible ^ith the least outlay of 

means Tomkm on m London ^ 

neitner Boehms nor Pape s took Fig 24 — allen s compensating 
permanent root TheGicalE hi ®«an0 piano cisao) the first 
bition of 1851 contained a grand metal framing system 

piano made by Lichtenthal of St 

Petersburg o\erstrung m order to gam s>mmetr> by tvvo angle 
sides to the case It T\as regarded as a curiosity only Later in 
Henr> Engelhard Stem’^av (ongmall3 Steimjveg 1797- 
i87r) who had emigrated from BrunsviicL to New Tork in 1S49 

and had estabh bed the brm of — 

Steinway L Sons m 185^ m that 
City effected the combination of ^^555:5?==^^ 
an overstrung scale with the 
American iron frame v bich . \ 

exhibited in grand and square in ' \ \ 

straments shown in London m I ^ 

the International Exhibition of \ U 

1862 excited the attention of \ A 

European pianoforte makers \ //u 

leading to important results \M \ 

It would be inaccurate to say ' 
that no outstanding developments ■ j £ V 

have taken place in pianoforte I # I v 

construction during the last fifty I # \ nx 

years but few new principles 1 £ \. 

have been discovered and im i } 
provement has taken place almost ^ 
entirely m the direction of apply |/ 
mg m greatet and greater meas ^ 1 

ure scientific knowledge to meth 

ods and practices premously 

empmea! (see Pianoforte Man Fig as "-^bioadwood s iron 
ufactxtre) thus resulting m im ^ramd piano < 1884 ) having com 
provement m tonal volume and frame with diagonal 

resistance bar 

Summing up matters it may be said that the modem pianoforte 
retains six important characteristics of the clavichord m that at 
has an independent sound board (1 e tlic ends of the stnngs are 
not fastened to it) dampers to prevent vibration of the stnngs 
not m use listmg cloth to deaden the vibratKH from the ends of 
the strings beyond the budges groups of three strings tuned m 
unison and a tone production which depends upon a blow instead 
of a plucking (as in the spinet mid harpsichord) 
ym of the ideas developed in the harpsichord have also 


Fig as -^-bioadwood s iron 

GRAND RIANO < 1884 ) HAVING COM 


Wed or haie been rewed from time to time namely the sus 
tdir mg pedal the celeste felt for soft playing the transposing key 
boara the soft stop for practising very quietly and the double 
manual (vix as recenth introduced by Emanuel Moor) 

As regards the sustaimn pedal the importance of this cannot 
be o\er estimated for not only does it allow of harmonies being 
maintained when necessary without holding the keys down but it 
1 o modiues the tone quality by allowing all strings to take part 
imuPaneously bi means of their resonance Moreover the sound 

board is encouraged to increase its ampli — 

ude of \ibration tfas increasing the tonal 
\olume which m skilful hands can be X 

made to reach a maximum intensity of f) /\ 

over wenty times that of the most pow r\ / 

erful harpsichord Contrariwise the tone y ^ V / 

can be attenuated and diminished by | / 

means of the soft pedal which brings the I \ ^ 
hammers nearer the strings or (as m the \ \ 
case of grand pianos) shifts the hammers \ \ 
so that they strike two instead of three \ \ 
stnngs The celeste pedal and soft \ \ 
stop devices both involve the introduc \ \ 

tion of a strip of felt between the strings \ \ 

and the hammers at the point of contact \ \ 

thus reducing the force of the blow For \ \ 

chool pianos used for practising almost \ \ 

continuously throughout the day the soft \ \ 

stop IS a most useful adjunct and when 

properly designed need not interfere un 

dulv with the touch of thev* instrument Fig 26 —meyer s metal 

The transposing device m turn is now frame for a square 
I becoming popular on piaver pianos which (tsss) 

I are being increasingly used for accompaniment purposes It is 
obviously a great ad\antage to be able to suit the requirements of 
any particular \oice in this way and the means of doing so are 
easily provided In the ordinary instrument on the other hand it is 
difficult to keep tiansposing devices in perfect order owing to the 
necessity for shifting the kSys relative to the action a movement 

which upsets the delicate regula 

tion of the repetition and renders 
the device unsatisfactory 

Finally the double keyboard 
as m\ented by Emanuel Modr 
represents a really important de 
velopment extending the re 
sources of both performer and I ®nl 

composer to an astonishing de I (qIIi 

gree guch a revolutionary de | ^U\ 

parture will doubtless take tune I Jrl ®u\ 

to become commercially possible | \ \ 

but the most weighty musical I I 
opmion IS entirely in its favour I 
Briefly stated the second key I j 

board lies just behind and above || I 

the mm^ standard notes and 
operates those stnngs which are il M 
an octave higher Consequently ' 

It IS possible to play extended 
chords arpeggios and double 
octaves with great facihty There 

« also an octave coupler which Fis 27 -steikways grand 

further increases the possibilities piano (|8S4) a mrtal FRAiifiNG 
of the mstnimmt from the ^ sini^U castinr^ a^np over 
point of view of volume To what 

ejlmt the pmciple will ever secure general adoption it would be 
rash to prophesy but as to its mgenmty and musical value there 

IS no room for doubt 

The prmaples dwovei^l im^the wly actions (Krard and 
Robert Wornum xSrf) atiR stand femi^ and all sub^eqe^nt im 
provements haim boon btalt ttotec© Tfoe sctera^ paits of th e 
modern nctw m w maohwi?3^ ahid as 

»obW by h»i pfefiotet 
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inafRifdcturcr oas hm ucmnaci IH ihi abuH m a^]o> i 
this importaat conpcirin 0 be r at^ lor bn * ^ 

bammers and binincr fia’i tii nted a kr iction x- 

been in‘>ta^Ied 

Presen dn de\ hpntrt 1 to\\ rr er^itr tO 1 u^u t 
tvitbout alttrini^ the wtiklit or u p li of 1 t i t 3 

ubich 1 a lyii bartiiciplo h \11t12ys1 Ibe fa iru i 
made a tiibiti e a po lyc mipor cd n a ir r e uu k 
whitb absorbs littk or no irim be board 1 ya 

The modtri ^oimd bo^rd sn 
tarns a contmuil do’WrG prt.s lire 
from the string, of iiciri} balf a 
ton uhereas tbe carh ^rand 
pianos had scarc£l> a hundred 
wei ht pres ure ihtrcon The 
string tension his tripled {from 
60 to I bo lb per string m some 
instances I with the ibilit} of tht 
wire drawers to npph stronger 
and «^troiiger wire and the iron 
founder has bad to devise ci t 
!ngs which stand a total stre s of 

16 tons and upwards without 23 — weber piai^o show 
occupying too much room or img the emanuel mooii duplex 
cohering too large a portion of coupler keyboard 
the surface of the sound board ^ome e irl> makers had the mi 
taken idea that an iron structure entailed the production of a 
metallir tone m ifie mstrument but those who adhered to the 
u e of the wooden frame were soon left behind nimiy owing to 
the extreme susceptibility of the pitchpof such pianos to tempera 
ture and humidity changes wkcb rendered the tuning %er> 
unstable 

As regard the future one of the most interesting of the possi 
ble further developments which have been mooted is the electrical 
agitation of the strings so as to secure a sustained tone instead 
of one which lapidly diminishes after the moment of impict In 
Germany experiments are being made with quarter tone scales 
which ma} or may not develop a newT technique for composers 
and performers but the standard key board of to day has such a 
wide range of frequencies (from 7 to 4 i / 6 vibrations per second) 
that It IS unlikely that it will be uperseded for many years to 
come (A J H E. S S A H) 

BmnoORAPHTj — Schlick Spiegel der Orgelmacker {Mama? 
iSit Berlin repr 1S69) S \irdung Mustca getmekt nnd am ge ogm 
(Basel 1:511 reprinted in facsimile Berlin 1882) M Agricola 
Muma znstrumenmhs (Wittenberg 1529) O Lusomus, Musmgta 
stve prims musicm (Strasbourg 1536) M Praetonus Syntagma 
mmimm vol 1 (Wittenberg 16x5} vols u and ni in German 
WolfenbUttel 1619 M Mersenne Earmanicarum (Pans 1635) and 
Marmame mtverseUe (Pans 1636) T Mace Mustek $ Monument 
(JUmdoii 1670) J S Bach Bos wMiempenrte fftmm (Coethen 
1723) CPE Bach Versmh uber dm mahte Art das Clavier %u 
spiekn (Berlin 1753) J Adlung Mustm fmekamca orgamedi (Bt-rlan 
1768) i C Burney The Present State of Music tn Prance and Italy 
(tendon 1771) and The Present State of Musk in Cermany. the 
Wetkerhnds etc (Bondon W A Mozart Brief e (tefpang 

1878) F J Fdlls Esquis&e de IHistoire du Piano in the M$vm 
4t gazette mumak (Farm, 2830) partly translated m the Marmmucori 
(London 1830-31:) Exposition muverselle de Londres m Gmem 
musteak (P&m 1851) ExpoMion umverselte de Parts rappprt du fury 
(Paris 1855) and Mxpost&ton umverseUe de Parts mpport du fwy 
(Fans 1887) J S Iroadwood Some Notes made m M838 with 
olMerTatiom and eluadations by H F Broadwood (London xMa) 
Kmteing Das WusmuchaftUche dar Pmteptam Baukunst (Bern 
1S44) S and P Eiard London MxhbzUom (London 1851) W Pole 
^mtiacat Instruments Of the Great Exhibition ** from Newton s Patent 
dmrttd (London tSst) and In durbrf Reports Intermitowd EtUbi 
tton (London 1862) Anonymous Notm sur Us trmam de MM 
Si^rd iPnm X855) C A Andri il#* Chvmbm (Ofenbach, 1I51) 
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E F PimbaulL Tim Pmmforte (London i$6al ^ J BmadwobS k 
Son% tntermUond Mxktbiiwn (London iSo2)t L de Btirbure, 
ReemreUes sut ks de eUwdUs ^AmxefS (Buimels 1^3) 


A W Awfytm der Mmik tol li (Ir^iali 18114) ^ ^ 

dM CI&P$m {Ldjpsof rS#) and Bemkt 4ber 

‘ m Tam (litwwnpiq 1874)* f Sowbowti 
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(Lend r» i8f J B thner ind H Ill‘ctschcl Der P ino 
firiibau « 3rd ed Lt pz xcoo) S Hansmg Das Pmno forte m 
semen ahu U ch n inli rn (Sch'^^erm r jic F 4 GotHiRi,er Gf 

ht/tte des K 1 chord (L el i 10) 4 llred Drkt Pim)^ jz 
Ph If Miker CCa! orraa 1 11 5 S M dftnkn 4 Ireai e on th irt 
f Pi ttf forte Comtructun (London t Ab} and Supplemeni (London 
19 ) L M ’Nalder The Mod rn Pim 0 (London 19 ) 

* PIANOFORTE MANUFACTURE There arc eighty 
eight notes n the lull compa s keyboird of the pianofor e ^hich 
gives a range ot i octaves The fifty second note from the bass 
end of the cale is filled Pitch C enes a the standard 

from which all the other are uned Since c«.ch note has to vnbrate 
twice as fa t as the note of the same nam an octane below and 
there are twelve semitone to the octave it follows that the semi 
tone ratio from note to note mu t be the twelfth root of 2 namely 
I q 594^ which IS a geometrical progression giving the now gen 
craliy adopted equal temperament tuning Purdy matbenatkal 
considerations make it essential that the s ring len^'ths should 
also proceed in geometrical progression but m a slightly smaller 
octive ratio thin i In Germany the ratio most favoured is 
I 87 5 I and m Great Britain i bg i Both of these ntios approxi 
mately allow of half si2^ increases in the gauge of wire used 
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FioO a it 3 —METHODS io 

1 OmiiwoUnfi of id « mmMl « |»A of tim wtudbogi 4^^ 

dip of ttrlno nflst l«»YlRa ferld|» on ili wiy te hltol* pl*lft 3 tw» etmfmOM 
of ftvofd ns thu ut# of pi wit iit txtrmirw ciimaifli (M) *orpw 

ptiEh s ytmi Pin forwa cl md II frtolloft 4 lsfiL ( 5 ) tb® pk l« Wd In 
m I«p«m6l bok by ft pwt 

twee per octave witiiout departing faC from the uniform tenaoa 
Initially decided upon The English Miisfc Wire <5auge advances 
one thousandth of an inch m iSametet pear half siSe white the Ntw 
Westphahaii Gauge advance o-oiS udffltadare per half size Iwt 
there are irregularities m the Eteghsb Gauge at various^places f<te 
reasons appirtatly atteown 

Jn smaS iostnimeuts wfij^her piands ot ujuights It ii in* 
possBde to catty tlteoWtica| sttiB* ler^lB throughout the piano 
tmi coaiprottuses law: t& ite ly AMetesg « 
taettitt order to mataliuiktttehecetattyi^ SfeceAcit 
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it uiH dt\t%ped iod s t peemK Ubcfai for e\port models 
Teagtli of Strings — In practice be r s of tut Sii h no e 
re almavb betvietn ^ o aid ^ ^ centime res in length the shorter 
i n^ n bei " d td for mail m trumerts From thi starting 
i„o n lit su ceediBc i ngths are calcula ed mathematicaPy un^il 
1 Leconies ntcpa ar> to employ hea\ier st mgs i^eighted bv means 
ni one or tmo la>er of topper wire closely and tightly spun upon 
them In order to gam m lenj^th and to fix the bridge to a ensiti\e 
pirt 0! the sound board well awi> from its edges about fift> of 
the bass ^nng-s f i singles and 19 bi chords) are planned to cross 
o\er the others reaching to a separate and higher bridge This 
mt hod of o\ers is now general m all but the cheapest 

piano The lengths of the copper co\ered strm s are not cal 
curated mi hematicall^ but are made so hat the lowest note is 
as long a possible Additional length is often secured by means 
of a suspended bridge as shown m fig i which transmits the 
\ibrations of the bridge to a point which should be at least six 
inches from the edge of the sound board 

It has been found that a tension of about 160 lb is advisable 
for the unco\ered s rings and the diameter of wire is ca culated 

after which the nearest gau e to this 
nl 

diameter is selected it being impracticable to manufacture a 
difierent diameter for each note In the formula n is the 
number of vibrations per second T the tension in lb and 1 
the leng^-h of the vibrating por ion of the string m centimetres 
For the copper covered strings some makers employ the formula 

^ which gives the all over diameter of the required 


from the formu a ■ 


nl 

string 


Others calculate the weight per centimetre instead of the 
XII :^oT 


diameter usmg the fomiuh 


n I 


afterwards spmmng stnngs 


of the required weight as found by evpenmental determinations 
For bichord bass strings a considerable increase of tension is pro 
\id6d varying from 10 to 15% and for the single bass stnngs a 
further increase of 15% and upwards according to the size of 
the instrument 

The Sotiad board — ^As the stnngs vibrate they transmit 
pressure differences to the bridge attached to the sound board (the 
bridge at the other end being as rigid as possible) The large area 
of the sound board is thus set in motion and this m turn agitates 
the air in its immediate vicinity the aim being to provide a sen 
sitive and extremely elastic board capable of reproducing the 
most complicated wave forms with as Mtle loss of energy as 
possible In addition the board must be made of material of low 
density and of uniform texture The timber of the spruce family 
{Ptcea excelsa) where cut on the quarter answers all these 
requirements the best qualities transmitting sound waves along 
the gram at the rate of 16 000 feet per second and upwards The 
transmission across the gram is about one fourth of this speed a 
difficulty^which is surmounted by gluing bars gf the same material 
across the back of the board at right angles to the gram The 
Grotnan Stemweg sound boards are called homogeneous which 
means that the material selected has as far as possible the same 
closeness of gram all over its surface This timber became known 
as Swiss pine but is not botamcally a pme In America sound 
boards are made of another timber of the same family Fma alba 
and a darker coloured wood of similar texture Abtes peettmta, 
IS also used 

Most softnd boards are made with the gram running diagonally 
$0 that the long bndge runs almost parallel to the gram The 
thickness is usuSily about f "" aE over some manufacturers insist 
mg however, that the treble end should be thicker There is some 
theoretical evidence m favour of this but m practice it is difficult 


0 di cover an}- ditference Sound boards are always fitted so that 
th®3 are slightly bucked or high in the middle as though part 
or the urface of a sphere of about sixty feet radius This shape 
IS secured in 5everal wa>s perhaps the best being to subject the 
board to a dry temperature of ixo degree Fahrenheit for some 
hour and then to lue on the bars which have been planed to a 
li ht curve The subsequent expansion as the board takes up its 
u uai ten per cent of moisture from the air produces the desired 
curvature ^mce the board is always under pressure from the 
strm s it follows that it behaves as an arch which shape is re 
tamed throu h the^ idity of the nm to which it is fixed 
The Down bearing — Good contact is maintained between 
strings and bridge by leaving the bnd e a little higher than the 
general level of the two extremities The resulting pressure of the 
strings on the sound board is known as the down bearing the 
regulation of which is one of the most critical processes in piano 
forte manufacture It is agreed that about one fortieth of the ten 
Sion IS a suitable amount for each string to press upon the bridge 
Translated into degrees this means that the bndge must stand 
high enou h to allow the strm to dip one and a ha f degrees after 
It passes over the bridge on its way to the hitch pm on the iron 
frame Allowance has to be made for the fact that as the tension 
IS applied the whole board is pressed doWn somewhat and the 
amount of such sinking depends upon its dimensions barring and 
support round the edge The extra height is not measured at the 
bridge but by means of a straightedge laid across where the 
strmg will pass the amount of clearance at the hitch pm is 
allowed for (See fig 2 ) It does not matter so much what the 
exact pressure is but mequahties of pressure cause very serious 
results affecting those stnngs which lie between places of ex 
cessive pressure and robbing them of their adequate contact with 
the bridge Good contact between stnngs and bndge is also 
maintained by means of bnd e pms which he m the line of the 
' stnngs and are inserted at an angle of 70 degrees with the plane 
I of the bndge By passing the stnng to the left of the front pm 
and to the right of the back pm a fnctional grip is secured This 
practice is almost universal the only outstanding departure being 
Messrs Broadwood s method of screwing studs to the bridge and 
passing the strings throu h these Previous efforts to provide a 
studded bnd e have been discarded owing to the studs working 
loose and causing falseness of tone but Messrs Broadwood claim 
to have overcome this difficulty 

Tone and Overtones —Pianoforte tone is compound each 
note consisting of a fundamental tone and its overtones which, 
sounding together form the harmonic senes with their vibra 
tion rates in the ratio of i 34 etc For instance the tone of 
middle C has for harmonics the following notes the frequencies 
of which are inserted m brackets C (261) C (522) G (783) 
C (1024) E (1305) G (1566) Bb (1827) C (2088) D 
(3 349) ^nd so%n If these notes be played together as a chord 
It -will be at once detected that the harmonics blend together 
pleasingly with the exception of the seventh and ninth which are 
dissonant By staking the stnngs at one eighth of their length 
from the fixed end it is beheved that the best tone quahty is 
produced whether by discouraging the 7th and 9th harmomes or 
by encouraging the 4th is not yet saentifically proved This 
strike proportion is used for all notes from the bass up to pitch 
C after which other considerations make it necessary to strike 
the string gradually nearer the end the fraction at the extreme 
treble being empirically decided upon at about ^ Smee the dis 
cordant harmonics of these notes are very weak and even beyond 
the limits of human audition it does not matter if they are pro 
duced the staking point being arranged to allow of a quicker 
recoil of the hammer from the string 

tomng the Hammers. — ^The process known as torang the 
hammers is an attempt to control the time of contact between 
hEmm^r End string e soft hEmmor stEying long 6nough to dEmp 
out some of the partial tones while a hard nosed hammer ac 
emtuates them If a strmg vibrates a thousand times per second 
ite pfifiodic time IS one thousEndth of a second, End experi 
mental evidence proves that the best tone is eiiitted /the 
hammer is toned so th^t contact is miuntamed for about half this 
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and ecure an t\tn ^ grat i ^ ca e mi b no auhoK break jc v,u i 
the treble nd ba string 

The Action ■ — ^Thc hammers are ac ca^ed bf a CTO ^e\prs 
Lno'%n a the action a^hi h is no\'v made hj nrns see % ng 
m till iinP alone rather than b\ the piano manuiac u t him 1 1 
The nose of the himntrs rest at a distance ot two mere ram 
the stnngs but if a note is held down alter ha ing b en placed 
the hammer is checked when it has reDoundtd ice igb hs of 
an inch so that the blow can tie repeated rapidic When the Lee 
IS half wa> down the fei damper is lifted from the mg nd 
remains lifted until the Lee is relei ed 

Pedals — ^The tone is modified be mens of two pedals the 
left hand pedal taking the hamn ers nearer to the string and thu 
decreasing the force of the blow Sometime the whole action 
1 shifted to the right so that the hammer onlc stnkes two s^rmgs 
instead of three The right hand pedal lifts ail the dampers from ^ 
the strings so a to sustain harmonies as long as required and ' 
not merelv for increased power In \menca a central >ed 1 1 ' 
often added called the So*j enato wh ch ms ead of littmgj 
the dampers affect^onl> those which happen to be alre dy lif ed 
keeping them so until the pedal is relea ed Thus one is able to 
sustain a chord leacmg the hand free /or other notes 

The ideal point of contact for he dampers is at the same place 
as the striking point and m grand pianos thi is approximately 
arranged ^he dampers lying along the strike ime above the stnngs 
and operated by gravity only In upright pianoa a position just 
under the strike line la favoured such actions being known as 
under damper and the pressure obtained b> springs The 
cheaper piano is sometimes procided with an older t>’pe wherein 
the damper is operated by gravity at a point just aboce the him 
mers This is ^own as the occr damper action and although 
the vibrations of the strings are of less amplitude above the 
hammer line than below it a well made over damper action is 
still m favour by certain Continental makers of repute owing to 
its more effective silencm of the harmonics 

Tottcb-^ — ^The de^th of touch for the ktes has been standardised 
in all countries at 9 millimetres with an additional miihmetre to 
allow of the locking of the check and the free escapement of the 
Jack lever The pivoting of the key has to be so placed as to 
give the correct amount of hft at the other end usually about 6 
millimetres but varying a little with the different makes of action 
The best touch is secured if the keys slope backwards a little 
when at rest becoming exactly level when half depressed -^t this 
point begins the extra load due to the lifting of the dampers but 
the momentum already gained is sufficient to render it unnotice 
able A touch weight is used during the regulating of the action 
so that when it is placed upon the end of the key and suddenly 
released the force exerted is just sufficient to make the note 
sound faintly This dead weight of touch is not standardised 
but averages 90 grammes in the bass down to 60 grammes m 
the treble 

Frame — ^The iron frame which takes most of the load exerted 
by the pul! of the 220 stnngs is cast in one piece at the foundry 
from an iron pattern which has b«n made i per cent larger than 
the finished frame in order to allow for the contraction of the 
casting during cooling 

Ttmtttg Fitts^lhe tuning pins of mild steel about 7 miUi 
metres in diameter are driven mto a wrest plank of quartered 
beech or maple sometimes of ply construction to prevent splitting 
The holes are bored slightly smaller than the pms a ratio of rs ^ 7 
giving the correct amount of tightness Since the plank 1$ bolted 
to the iron frame and glued to the wooden back it follows that 
the load is shared between the frame and the back the tendency 
m mc^rn con||ructioii beu!^ to eHminate^ the woewden back alto 
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%«, herb have a projection whidi 
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threaded portion of the pm 
vhich ensures that thev move 
Fig 4 —STEINWAY GKAND CASE With it du*ing dll ddjUSt 
Work showing parts mtais 

Standardisation — ^The imilaritv m methods and design 01 
the leading manufac ures m all countries is accoun ed for b> the 
ntce itv for tandardisation ot he kt) board it height from the 
fioor the provi ion of room for the knees the situa ion of the 
pedals and the natural laws controlling the vibration of stretched 
string In the upright piano the wooden back forms a convenient 
base to which the ends of the ca e are glued besides being the 
means for securing rigidi y tor the edges of the sound board and 
a support for both iron frame and wrest plank 
The peculiar form of the grand piano enables an immen»el> 
strong inner nm to be bmit up m one continuous bend mto which 
bracings are dove tailed and to which the ke> bottom (support 
mg the keyboard) is secured Thi inner nm on which the 
sound board and iron frame are fastened may be six inches deep 
and from to thick Additional ngiditv is further pro 
vided b> gluing this unit to an outer nm also of ply formation 
about a foot deep and from i to x| thick The skeleton forma 
tion of the case work of a large Stemway grand is shown m fi 4 
but it must be remembered that the lateral stiffness of uch a 
structure vanes inversel> as the cube 0! its length and ihertfore 
small grands do not need such elaborate re mforcement the very 
smallest (4 ft 3 m to 4 ft 6 m m length) often having no brae 
mgs at all (S A H ) 

See the Bibliooraphy under PiANoroams also Groves J[>iciwmry 
of Mmic and Mmstemm (1927-2S) 

PIANOLA see Pla^e Piano 

PIANOSA (anc Pknasto) an island of Italy belonging to the 
province of Leghorn and forming part of the commune of Campo 
; nele Elba from which it is ii m SW Pop (19 i) 908 As its 
name indicates it is quite flat and the highest point is only 95 ft 
: above sea level Its area is 6 sq m The discovery of numerous 
fossilized bones of animals show that it was still united to the 
I mainland in the quaternary period Traces of human habitation 
m the neolithic peiaod have been found Augustus banished to it 
his grandson i^ppa Postumus and some rums of baths near 
the harbour still bear his name It was depopulated in 1553 by 
the Turkish fleet and only resettled in 1835 
PIARISTS, the popular name of a Catholic educational or 
der the clena regukres scholarum pmmm the Pauline Con 
grei^tm® of the Mother of God founded by Joseph of Calasanza 
at Rome m the begimuiig of the I7lh century Here he organized^ 
in 3:607 a brotherhood which ultimately m 1617 became m 
independent Congregation numbering at that time fijfteen pnests 
under Ctksanm m tha.r head To the three usual vows th^ 
added a fourth that of devotion to the p’atmtom instruction of 
youth In 1622 the Coi^egation received a mew coimtitution 
from (Jr^ory XV atici md aU the piavil^w of the mendicant 
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PIAROANj ^ Til id nt li^ t L od if h ^men 
cm lull r n rii ^ irom he Puroa one ot ir mo t important 
ribcs The I la o ir h h\t m the rtmon of be \cnt uelan 
( uo fill to ufr the Orinoco mtr be tn the Sipipo 

and ^ht \Ii abcni nd oi the cour e ot the Ltitr ri\€r the Zama 
no lo\^tr \itliada Thi Iiaron are dt iib d as i iorest rather 
hail a mer people iibin«^ bark canoes construrted ior temporary 
pnriio ts onh Their houses are commiinal and are circular and 
ionicil m shaoe built of th tch Thc} art agricultural using 
naiiior Ub their mam lood and but little m imt 

J Chaf n]on^L Oreni ei le Ciura (Pans iB%) A von 
Humboldt Penona! ^arraiwe of Pro eh to the Eqmnoclml Regions 
etc (London iSiS) 

PIASTREj a monetary umt ot lurkev and also of Egypt 
100 piastres makin<^ ont Turkish oi E«n;ptun pound The 
piistrt itself is a siher com containing i 03 grammes of silver 
B^o toe m Turkey and i 4 giammts 80 > toe 111 Egypt 

PIATRA (Keamtu) the capital of the departn ent of Neam 
to Rumania ituated on the left ban! ot the n\er Bistnta 
mhere it cuts a way through the Carpathian foothills Pop (1930) 
^0x1 \ blanch railway passes through the to^n and at Bacau 

meets the mam Czernovit^ Galatz line The church of St Johns 
(or the Princes) monasters vas founded m 1497 b> Stephen the 
Great There are saw mills and textile factories m Piatra which 
has a considerable trade in wme and timber and is also a popular 
summer resort Neamtu is one of the mo t densely forested 
regions in Molda\ia 

PIATTI5 CARLO ALFREDO (18 -1901) Italian violon 
cellist was bom it Bergamo on Jan S ih 2 He was the son of 
1 vioiimst and became a pupil at the coiiservatono of Milan 
From 1S3B onwards he journeyed over Europe playing with ex 
iraordmary success m all the important cities of the Continent la 
1894 fiftieth anniversary of his first appearance m London 
was celebrated by a reception given m honour of him and his life 
long friend loachim He retired from public life owing to a severe 
illness in 1B97 and until his death at Bergamo on the 19th of July 
I per divided his time between his native town and Cadenabbm 

PIAUHY or PIAUHI, a north eastern State of Brazil 
bounded north and west by Maranhao east by Ceara Pernambuco 
and Bahia and south by Bahia It has a few miles of Atlantic 
coast Ime on the north and the Rio Pamah>ba forms the bound 
ary Ime with Maranhao throughout its entire length Area 94 795 
sqm pop (19307 809508 Part of the State on the Atlantic 
coast and along the lower Pamahybais low swampy and malarial 
South of this the country rises gradually to a high plateau with 
open oamp&s This plateau region is drained by numerous tnb 
utaries of the Pamahyba chief of which are the Lrussuhy the 
Camnde and its tnbutary the piauhy the Gurgueia and its 
tnbutary the Parahim which drains the large inland lake of 
Pamagudj the Longa and the Poty which has its source m the 
State of Ceari The Farnahyba fe navigable for boats of 3 ft 
draught up to Nova York a few miles above the mouth of the 
Gurgueia The climate is hot and humid m the lowlands and along 
the lower Pamahyba but in the uplands it is dry with high stm 
temperature and cool nights The pnncipal industry is stock 
raising which dates from the first settlement in 1674 by Domingos 
Afonso Mafrense who established here a large number of cattle 
ranges A secondary industry is the raising ol goats The agn 
cultural products are cotton sugar and tobaeco Much Colton m 
grown anc^some of it manufactured Forest products include 
rubber camauba wa3s: and dye woods The exports Include hides 
skms rubber wax tobacco and cotton The capital is Therd#^ 
on the nght bank of the Pamahyba ^50 m aboye Pamahy^ 
(town) with which it is connected by a Hue of hght draught 
river boats The town dat^ from ft attractively atuat^ 


and IS regularl} laid out with broad straight streets crossing each 
otfiti at right angles The population of the Mmiapto in 1920 
was s :)Oo which includes a large rural district Other mumapios 
With their populations in 19 0 are Oeiras (24 S^o) founded in 
I iS under the name of Moxa Amarante (15 844} Valenga 
(o 4 74 ) Campo Mamr (17 99 ) 

PIAVE5 a river in Iiai> which played an important part m 
the latter period of the World 'ftai on the Italian front It rises 
under the Paralba pass in the Carnic Alps and flows in a south 
westerH direction past Belluno as far as Feltre and then turns 
to the south east flowing into the sea at Corteilazzo to the 
north cast of Venice with another older mouth nearer to Venice 
Its course is 0 km m len th Its depth and width vary very con 
siderably according to the seasons of the year a fact which had 
an important bearing on the operations along its banks In its 
lower reaches its bed is a last extent of gravel only filled m times 
of heavy rams or at the melting of the snows After the Austro 
German breakthrough at Caporetto in October 1917 the re 
mains of the Italian II army and all the III fell back on the 
Pia\e between Pederobba and the sea and were reconstituted be 
hmd that rwer The Austrians made repeated attempts to cross 
the mer m the Nov and Dec battles but were eventually driven 
back on to the left bank For a time some Bntish troops held a 
sector of the Piave front but they were afterwards transferred to 
the Asiago plateau On Jun^ 15 jqiS the Austrians delivered a 
general attack along the greater part of the Italian front known 
as ihe battle of the Piave their object being to bieak through 
into the rich agricultural area of the Veneto They concentrated 
their attacks on the sector between Falze di Piave and Nervasa 
(opposite the Montello hill rising along the right bank) and on 
that between the Grave di Papadopoh a gravel covered island 
m the river and Musile Two Austrian forces succeeded m get 
txng across and occupied half of the Montello and some other 
points but weie forced by Italian counter attacks to recross the 
Piave after suffering heavy losses Later an Italian local attack 
resulted in the conquest of the area between the old and the new 
Fiava near the estuary In Oct 191$ an Italian offensive on a 
large scale was effected The battle which takes its name from 
Vittorio Veneto east of the Piave, began on October 23 but did 
not extend to the Piave until the 27th On that day a small mixed 
Italian force crossed the river near Vaidobbiadene and a part of 
the X army also crossed the Piave at the Grave di Papadopoh 
(this army commanded by the earl of Cavan comprised two 
British divisions) The bridges of the VIII army were swept 
away by the current and the regiments which had got across were 
isolated and as the British forces which had crossed were not 
strong enough to outflank the Austrians on the dominant position 
of San Salvatore Gen Cavigha commander of the VIII army 
sent his XVHI corps across on the British bridges while that 
corps advanced up the aver the British pushed mt towards the 
Monticano thus by the 29th the Austrian forces on the Piave 
were cut m half On the 30th the bulk of the Italian attacking 
forces were across the river and the Austrians m full retreat 
PIAZZA ARMERINA, a city of Sicily m the province of 
Caltamsetta 43 m W of Catania 2,360 ft above sea level 
Pop (1921) 27 479 (town) 38 406 (commune) It has a i6th 
century cathedral with a fine Norman campanile and some of 
^ houses and churches show Norman or Gothic architecture 
The town was founded m the 12th century and the inhabitants 

(JUJSEPrE (1746-1826) Itaian astroaomer, was 

born at Ponte in the Valtelhna on July 16 1746 He discovereo 
on Jto I, rSox rte first asterqid or minor planet, to which he 
gave the name of Ceres He died at Naples op July 22, 1826 
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v*m admi ted to fit bar a Toulowc a id ro e to be z mu f 
m otiice m Lii^atatciifi i nes oO ut tr ^ o h t oi 

He \\a dtiti ^ in as oit c fat t r t i^r er u o 

the king of Iranct t ne toincil of Ir nt In t D 

general ad\o ite o tii p in ^ oi Pi i an tx i H 
renal ante in mn nr tree u ib \ i 12 for I r i n u 

tice In I ^ 1 1 ^ a in b\ Cb rle i\ j a c ur j i 

ceilor bis h otber Her^^ f 1 tr r H lil ! i a 
of Htiir bad bttn elctted Li ^ He % tn f 0 a m ii 
gotiations mth the so called pdttfqms uhoro ht mir igcci <0 let > 
qmet for a ^bile In i a he became he dnrireiior o! Ma g t nit 
of France qactii of Na\arrt He died in He wist e 
of Ronsard de Thou and L Hopital and h n among o^her li erar> 
remains digant and ententious qm^ramts 
PICA, the European representa ive 01 a group of air nu i\t 
rodent mammal a%o kno'%n as taiile hares mou t ha c o 
piping hare constituting the family Ockjiimd t \M*h the mgh 
genub Ockotona From the moic t>"pica! bans ^nd rabn thty 
ditier b> the shor and roundtd cars the absence of a t i ne 
shorter hmd limbs and b} tompltte colarbone Ihc soles 01 
the feet are hairy and the fur is of and %ick Picas are inhan 
itants of cold and de'=^ert region The> da^eli m the chirks be 
ti^een rocks or m burrows a! hou h one Himalayan pecies 
frequents pine forests They are \tr> active ind mob of the 
species utter a piping or whi tling cry The\ store up a suppl> 0 
grass for winter use The Himalayan roykt max be een m the 
daytime but most kinds are nocturnal The Siberian pecies 
0 alpim range into eastern Europe bu Cen ral \sn is the 
headquarters although a few species range into \rctic >\inenca 
and the Rock> Mountains In size picas ma> be compared to 
guinea pigs There are seteral extinct genera 
See Rodentia also J L Bouhote Ihe Mouse hares of the genus 
Ochotom PfGc Zool Soc (London 1905) 

In printing pica is a t>pe m size smaller than Engli-^h and 
bigger than Small pica It is also known as i point The 
following passage is printed in pica 

Types are of various sizes^ and the sizes are clas 
sified according to the dimensions of their or 

bodies 

Pica IS the common standard of measurement in printing 
ojOSces The unit is a single letter of pica tvpe called an em 
PICARD, JEAN (r62o-i6$2) French astronomer was born 
on July 1 2630 at La Flkhe \njou After acting as prior of 
R1II6 Anjou for some years he went to Pans and was admitted 
to the Academy of Sciences as an astronomer m 1666 In 1671 
he went to examine Tycho Brahes observatory Uramborg m 
Denmark and returned with some of the onginals of Tvdios 
work Picards measurement between Mahoisine and Amiens 
provided the first accurate measure of a degret of a mendian 
and was used by Newton to verify his theory of gravitation 
Picard founded La Canmmmm des T$mps in 1679 and edited 
It unti! his death on July ta i6Sa 
His works are pubhiied in the 6th and 7th vole of the Memwet 
of the Academy of Soenccs 

PICARD, LOUIS JOSEPH ERNEST (1831^1877) 
French politician was bom m Paris m Dec 26 1S21 and |<nned 
the Parisian bar In 1871 he accompanied Jules Favre to Ver 
sallies to arrange the capltuiation of Fans and in February he 
became minteler of the kt^lor m Thicts $ cabinet Attacked both 
by the Monarchist and the Reinibhcan press he resigned m May 
Later la the year he was sent as ambassador to Brussels On his 
mturn to Pans m 1S73 he resumed hts smt In the Left centre 
and la 1S7S became Ife senator Ha died m Pans on May t$ 
fi7t 

PICARDY, an old provmt^ of Prance bounded north by 
Bahmut and Akms, on the east by Ckmpagm m the south by 
tte Be dfe pMttCte ind on west by Normandy and the Bnfbsh 
Sis tnaribme frouriet tm from the mofilh of the Aa td 
th# cits of CiOXi ind ^ Indwtod the whole of H» twm.of tlm 
Somme ^ of that of iio Tho dbtei lowwo # 
Boulope Aiketilis LiO% 


lira lit Be i ii Moitadnr H Qu ntm and JSovos Its prm 
Cl 1 tr % ^omii € a ^ the i)i Picarrh foim d part of 
end D f- t y! R T bisiu \t i At e \imcii Bt m us 
2 noi 1 \ >\r Lio ir ^ c n ii td Tic mitiit 

^ ri Co M \ i \ ar R r Iti i ^9 h? pm me 
3 li m i\< i r U r u 0 i oon ot \niiii \o}cm 
f iuc rt I i n ^ ^ p 0 n t ot t¥ mt i^riai 
? t T" 11 I r 1 ait 01 the Sin^c aiicl 

pi t 0 r I r £ n of 1 ic LJu \i m and Oj e 
lion « 0 l i d\ aoi i ot ?p£. ripm bt idhciiturv \t 
it ht u 1 t i 1 4 II to the tv 0 baili igtb ot 

u n ufd \ r urn I u 1 rc 1 ar o 1 izaiion ib fart of tht 
j Ln ’no hr ict o ih d tt tn ti th ^ tcmiimiw o he 16th cen 
i ur iheu i \\ s di u eJ inm nor !i and 0 Iiciid> North 
1 1 r V ir IiLi irrprr lorTtd our oi ^ht ^reat military 

xovtrnorships of m ^tviracloiii south I icarrH was irduacd 

m I e lie di Fra’^a 

j Inch the Ron n I iLird\ ^ari of Be lzc steundi it was 
' i* La’’ itf d b> the Morni t! Mrbiam the tftomaiicim the Beiio 
j a i and the lone^ who e names till appear la toiens \ er 
j mandoi Btauvai ind Soi sons In the h centurs Picardy be 
camt the centre ot Merotmgi in Fraact Clot is had his hr t Cdpi 
Ui at Soissoa Charltmagnt had his at Novori ard Lacm was the 
capital and the refuge of th later CaroiiiiKun smereigus 
• During the later feudal period lie rdv was the home of the 
count 01 \ ermanrtoi o! Cli rmont a id of 1 onthitu the sire of 
Couc\ and others The duL s of Burgund> were anxious to annex 
Ficardv in 14^^ b the famous trcat> of \rras the royal towns 
and lands m the \alle\ of the Somme were ceded by King Charles 
\1I to Burgundy However after the death of Charles the Bold 
in 147/ Picardv was finally united with the crown of France 
The province was early an industrial district Flemish immigrants 
brought with them the lucrative trade of weaving tioth and the 
bomme towns were soon competing with those of Flanders The 
Picard towns were noted for their love of indupendtncc which 
often brought them mto collision with the fong ot France dumg 
the 13th century At a later time the province received a number 
of Spanish immigrants In the middle ages the Picards formed one 
of the four nations recognized in the organization of the Um 
versity of Pans 

See k Labourt Eiiai $ur longme dts vdks de Pkardtt {Kmwm 
1840) P N Gremer Inifoducitan a I Mislaim giBirak de h prmtnct 
de Ftcardte (Amiem ia';6) and H Carnoy LtUemlure orde de lo 
Ficardze 

HCARISQUE NOVEL, THE This special form of the 
roman d mmtures may be defined as the prose autobiography of 
a real or fictitious personage who desenbes his experiences as a 
social parasite and who satirizes the society which he has ex 
ploited The picaroon or rogue type is represented by Encolpios 
Ascyltos and Giton m the Saiymon which tradition ascribes to 
Fetronms it persists in Lucian in the Romm i» Remrt m the 
faUmm and in other works popular during the middle ages But 
in its final form the picaresque novel may be regarded as a Spanish 
Invention The word ptemo is first used appmrently in a letter 
written by Eugenio de Sal&aar at Toledo on April 15 1560 the 
etymolcgy which derives pkaro from {to pick up) is uriteris- 
factory to philologists but it suggests the picaroon s chief bu$i 
ness in life % connectioii with French pmarew (prmdaim^) is 
possible The earliest ap^Acatloa of the expression p 4 mPo to i 
character in fiction occurs In Mateo Aleuiaa s GumnAt d$ M 
fmmfm (is#q) int a gienuine existed fa Spain 

before the word pmro bemme generally euwnl 
Spmidck earhesl of the kind is Is 

Vtdd 4 $ LmofMo ds Torm^^ f 4 e m$ fortmm y 
m anonymous tali tong atiribiiledt m tosiAient gromda^ lo 
Diego Burltdo de MonAm (ft) the authorship of Ifai bill* 
Iktt book and the of its pubicatioa ^ ob^urO^ 

however it was wrlMi# wood not Wet ri»n 1554 (fa 
editious) m 4 was ftifce touted Whim tss wh^ k wm 
placed m ikfe Imltaiisas # m sooceteW % riory 

iswifabi# md m ^ At 

mgmid p$tm 4 $ litwlfo & m 
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babit for hell he p o utid do i a Mm Tr '>rnp (90) 
Cmdro FUwunco in Andaiu n dam ^ 9 i) and Pulcinella 
(19 6 j In the trea ion ot btse ri it ^ntmble bis great 
qualities as a de i^ne the anlorl ed fer b of hi haimonies 
his istomshiBg audacities stand hin. ir stead 

Tilt most representative toTcition of hi later worl is m the 
pos<=ession of G F Rebcr Lausanne The best eirh %orks art 
with Loitc V on "Mendelssohn L rtholdv m Berl n Other important 
worlds are \ ith Pofjl Ro en Jtrg I an \ Fleththeim Dussel 
dorf and with the Barnes loundation Ihiladelphia 
Pitasso illustrated several books notabh Andn Salmon Le 
Mmusmt trou i dim mi chap au He executed portrait draw 
ings of contemporary writers and musicians such as Stravinsky 
J Cocteau M Jacob Apollmairt A Salmon etc He also etched 
several plites 

5 ^^? Gmllaumc ^pollmaire Les Petmres (1912) Max 

Raphael Peu Mr net u Picasso (Mumch 1922) Leone Rosenberg 
Cubisme et f radii on <iq 0) Maur ct Rayiul Picasso (19 i) Andre 
Salmon L aft md Ptca so (i ^ o) (I 4 R) 

PICAYUNE, the name m Flor da and Louisiana of the Span 
ish half real « tV of a dollar 6^ cents and hence used of the 
L Hi ted States 5 cent piece from the French picaillon an old 
copper com of Piednont and possible related to the Italian 
piccolo little small In America the word is used of anythmg 
trifling or contempnble 

PICCININO, NICCOLO (1^86-1444) Italian condotttere 
born at Perugia He seived under the \isconti of Milan m 
campaigns against Francesco Sforza from 14 5 to 1444 
PICCBSfNI, NICCOLA (i7^S“-3l8oo) Italian composer was 
bom at Bari Raples on Jan 16 i/ 8 He was educated under 
Leo and Durante at the Conserv atorio di Sant Oaofrio in Naples 
His first opera Le Donne dtspetiose was produced in 1755 and 
in X/60 he composed at Rome La Cecchma ossta la hmm 
pigkmla an opera bnffa which attained a European success It 
was followed by many others one of which also an opera buffa 
II Vmggmton (Naples 1774) had nearly as great a success as 
La Cecchtm In 1776 Mane Antoinette mvited him to Fans He 
had married m 1756 his pupil Vincenza Sibilla a smger whom 
he never allowed after her marriage to appear on the stage All 
his next works were successful but unhappily the directors of the 
Grand Op6ra conceived the mad idea of deliberately opposing 
farm apparently against his will to Gluck by persuading the two 
composers to treat the same subject — iphtginm en Taimde^ 
Simultaneously The Fansian public now divided itself into two 
nvaJ parties which under the names of Gluckists and Ficcmmsts 
earned on an unworthy and disgraceful war Glucks Iphgente 
was first produced on May 18 1779 Piccinm s Iphgenm followed 
on Jan 17B1 and though performed seventeen times was 
soon forgotten Of the works of Piccmms Fans period the 
best IS JMdm (1783) which kept the stage for half a century In 
xySii after the outbreak of the French Revolution Ficcinm rc^ 
turned to Naples where he was at first well received by King 
Ferdmand IV , but the marriage of ks daughter to a French 
dtanoerat brought him into irretrievable disgrace For mn© years 
aft^ tks he maintained a precarious existence m Venice^ 
and Rome hut he returned m 1798 to Paris where a amall pkee 
found for km at the Conservatoire He died at Passy* Pans 
oh May 7|,*a8oo 
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PICCOLO* a small flute of less than half the dimmsions of 
th I rge concert flute and pitched an octave higher The prin 
ciples of consfruction and the acoustic properties are the same for 
the piccolo as for the flute with the exception that the piccolo 
dots not contain the additional tail piece with the extra low keys 
which give the flute its extended compass , , r i 

PICCOLOMINI, the name of an Itahin noble family 
prominent m Siena (g a ) from the beginning of the 13th century 
onwards In i 0 Engheiberto d Ugo Piccolommi received the fief 
of Mortertarx in \ai dOrcia from the empeior Frederick II as 
a reward for ser-^nces rendered They obtained great wealth 
through trade and established counting houses m Genoa Venice 
Aquileia Trieste and in various cities of France and Germany 
Supporters of the Guelph cause m the civil broils by which Siena 
was tom they were driven from the city m the time of Manfred 
restored after the Angevm victories expelled again during the brief 
reign of Conradm and again restored with the help of Charles 
of Anjou Their commercial influence passed to the Florentines 
Man> members of the house were distmguished ecclesiastics gen 
erals and statesmen m Siena and elsewhere two of them were 
popes VIZ Aeneas Silvius Piccoiomini (Pius II g “U ) and Fran 
cesco Piccolommi (Pius III qv) 

See Richter Dte Ptccolomim (Berlin 1874) A Lismi and A Lib 
crati Albtfo della famiglta Piccolomtnt (Siena 1899) and. articles by 
\ Lismi in the Miscellanea stonca senese 3rd series 12 and 4th series 
17 and 189 

PICCOLOMINI, OCTAVIO, Prince (1599-1656) duke 
of Amalfi Austnan enerai was born on Nrv ii 1599 in Flor 
ence and earned a pike m the Spanish service at the age of six 
teen On the outbreak of the Thirty Years War he served in 
Bohemia and Hungary then in Spam and Italy In 1627 he re 
entered the Imperial service as colonel and captain of Wallen 
steins lifeguard He was disgraced for practising extortion at 
Stargard in Pomerania but ks adroitness soon secured km the 
rank of colonel of horse and foot In the Mantuan War Pic 
colommi acted both as subtle diplomatist and as plundenng soldier 
of fortune when Gustavus Adolphus invaded Germany 
Piccoioraim was intemod at Ferrara as a hostage for the rati 
fication of a treaty but joined in urging Wallenstein s reappoint 
ment as commander m chief He was not immediately promoted 
: on the duke s reappearance and served under General Hoik an 
officer brought in from the Danish service in the preliminary 
operations and m the battle of Lutzen After Lutzen the Emperor 
made Piccolommi a general feldwachtmeister At the same time 
however Hoik was created a field marshal at Wallenstein s in 
stance much to ks rivals chagrin In 1633 Piccolommi com 
toanded an important detachment posted at Koniggratz to bar the 
enemy^s advance from Silesia into Bohemia In May he accom 
pamed Wallenstein on ks advance into Silesia but disapproving 
of the duke $ |i 5 iicy jomed m a military conspiracy which ended 
in the murder of Wallenstein (Feh 29 1634) Piccolommi s own 
part m the tragedy is commemorated in Schiller s Wdlenstem 
His matmal rewards for ks activities m connection with the 
downfall of Wallenstein were ks marshal s bIton 100 000 gulden 
and the beautiful estate of Nachod in the Riesengebirge 
In 1638 Piccoiomiru was made a count of the empire and in 
1639 won a great victory over the French (relief of Tkonville 
July 7 1639) was rewarded with the office of privy councillor 
from the emperor and with the dukedom of Amalfi from the 
kmg of Spam But instead of hemg appointed as he hoped 
Gailass sucewsor he was called m to act as ad Mm to the Arch 
duke Leopold Wilhelm with whom he was defeated in the second 
Imttle of Breitenfeld in 1642 After tks he spent some years in 
the Spanish being granted the title of grandee and the 

order of Goldw Fleece Having* re mtered the fimpenal 
artey, he mm apt® disappomted of the dnef command ^ the 
pfecUcm of the brave veteran Peter Melander Count HoWpfel, 
tat k 1048 hi Was al Iwt a^minted heUtentefc-^eneraP of the 
mmf, m iWficted as tlte 1^4 cninp 4 A 
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PICENES The Fictres do not figure it U promini I> m j Inc gt^erd tock ot the inbi Jitinls re amid as it jl’wa\to had 
the writing of ancient hisiorian Tht\ placed a con idtraDlt ^ U en prtdo mnan n coirpo td of he ^iedperru ean rate ortgi 
role howeter in the confederacy of Italian slate wh eh chi! na!i> derned ^rom \orth '\inci 


leng d the hegemonv of the growing Roman rcpujic and were 
punished at tk end of the Son il \\ ar h\ the complete supprt sion 
of their mdcpendenit The Iicene cipitai w is %coli a httle 
south of 4 ncona on the casttrn foothills of the Abru 1 
The territory of the Pictnes extended to judge irom the um 
form character ot the archacologual rem ims all along the A.drii ic 
coast from Rimim to the rn er ^angro outh ot which ag m the 
Simmte mouniam%ers of ^uiidtni exhibited a civilisation of 
identical character though far less opulent Inland the Picene 
influence and ver> probably the same population extended as 
far as the midrib of the Apennines /( yerv ancient ettlement at 
Term made long before 1000 bc may plausiblv be attnbuted 
to them and some writers thmk that tht> had 1 certain numk r 
of stations even in Latium This would be perfectly natural if 
the Picenes were the principal sury ivors of a fairly homogeneous 
]\eolithic population which once extended o\er the whole north 
and centre of Italy According to this theor> the Neolithic people 
were conquered and o\trw helmed fin^ b> the inyaders of the 
Bronze Age and then by the 'Villanoyans (see Viti-A\0VANS) 
Neither of these incursions however penetrated further down the 
east toast than Rimim at which point they were checked and 
diverted bv the fighting forces of the Picenes 
This people retained its independence down to the third century 
BC when it finaPy succumbed to the Romans It represents a 
phase of culture in the Early Iron Age diametrically opposed to 
that of the Viilanovans derived from a different source and de 
veloped under diferent inspiration The first contrast between 
Viilanovans and Picenes is in respect of their burial customs The 
Viilanovans cremated their dead and the small percentage of 
inhumations occurring here and there within their territory may 
be ascribed to the survival of some few of the original Neolithic 
inhabitants The Picenes on the other hand used no nte except 
inhumation they buried their dead in the earth generally m 
the contracted position customary among the aborigines and 
cremation was entirely unknown in their part of the country 
The bepnBmg of archaeological research in Picenum dates from 
the discovery by E Bnzio in tSgs of two large and important 
cemeteries at Novilara near Fasaro Two remarkable stelae had 
been found in this neighbourhood 50 years earlier with lines 
wntten in a script resembling the Etruscan In its general character 
but expressing a wholly diieremt language which is inferred to be 
Sabeihe (g v ) beverai more of these stelae were found at 
Novilaxa itself and at ndghboimng places fndudmg Fano but 
they sHil await Iranslalion Two of them are with rude 

but very intere^Hf picture of native life representkg naval 
battles mi scenes of hunting and fi^teg They are further 
ornamented with sfiral designs vAich misled earlier jnvestigatois 
Wlm Saw only dWr superfidal msembkww sub Mycenaem 
It IS now^flftbhAwl tet the steke are at mj tale not 

^ blifcr tto too n c 

D In the Ifotilara cemeieties itesa fewi^ b««ld«« 

I litet objtf^ itod whic^ it p^W© In 


) Ihe t stntial eba atttrisliL 01 tht Picenes is that ihcv were 
pnm nl\ ind ubo\e ivervt^ing ci e fighting men It his been 
poinlta oat that even before the diwn of the Iron Age thev were 
I obliged lo defend their borders fhe^ ucteeded m maintaimng 
Uhcir independence lor m dv certune It is not surpn mg there 
! lore th t minv tombs it \o\ilara contimcd weapons The 
ii\ourite arm wi the pear and the next m frtquenc> was the 
d of which there were e\enl patterns Swords eem to 
hrt\e been rather the weapons of the elite and were extremelv 
hindsome Helmets are fiirlv frequent shields very rare in the 
gr n es 

From graces of the Bth and 7th cenluntb bc at Novilara a 
complete picture mav be recovered of the arms and equipment of 
a Picene foot soldier His favourite sword was a broad and short 
weapon of iron intended hie a sabre or a tulwar for the heaviest 
cutting Its edge was m the mside and Iht hilt curved back at 
an angle like thit of an ancient Bosman hew mg knife In fact 
there cm be no doubt that swords of this kind were onginaEy 
imported from the Balkans where the general type has always 
been well known The curiously shaped sheath was made of 
wood covered with sheets of bronze finely engraved with geometnc 
patterns Other swords found Novikra arc definitely Greek m 
origin being of shapes fimihar from the paintings on Dipylon 
vases Similarly the helmets and shields are of Greek patterns 
but the daggers except when they seem to be onginal Italian 
products follow the stock forms derived from the Hailstatt senes 
prevalent ail ovtr Europe The entire outfit 1$ thus cunously 
hybrid in character and quite unlike that of any other Italians 
Not less characteristic than the armament of the men were the 
ornaments and apparel of the women A certain number of ob 
jacts were imported from the lactones of Etruna or Bologna Such 
are the bronze mameunng sets hung upon chatelam« attached 
to the waist and the bronze ear cleaners terminating in the figure 
of a monkey or of Aphrodite surrounded by doves But the narrow 
girdles made of chain mail m links the huge and eltbcirsle 
pendants terminating m imitation sea shells the handsome torques 
and pectorals make an ensemble quite unlike anything found 
sunong Viilanovans or EtruscanE 

The nch cemetenea discovered afeng the epast in ||ie neigh 
bourhood of Amom have been httle rtudied and m ful pubhm 
tion of them is yet available All the matmsl oMained from them 
may be seen in the Aacoia mmewa in the krg^ bmMings of a 
thau^d monastery m the dty The mchest conetery was thi^ 
of Belmonte but the collections from Cii|»a manttnim Griottt 
mare and sevemi smaller site are also very mportani Beb^te 
m particukr which dat« to the Mk wd 5th ce0tun» Bii has 
yfelded some very fine eMoapI^ of Itoic Greek irork m the 
rmnor arts There are broiro bowls decorated wnth bf 

cast bircm» a favourite fq^resentaian Hat of HeriWes as 
tite tawier of Iiom and PP vwMs of 

broaie tnd ofrtb aiprfii^ » mkm of wWch^tli^ 
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1 oiitid t ipjk \ r 1 0 ano! ul ^ wi m ub 

cirriid on airo ^bc \|)i t t i i ll i tr i 

tompkx of Iia I e lilt \ In h i« nt, I tr r n p c ^ 

On the contra rt air i* i j ic u t in i idua.^ in % nl 
Civilization in pi t of i nar\ uor u \ In o cVbj’^t oi j 
Piitni on* tret -vt cun nftj td n\ a Ht v tr dt ui h i u 
\ hitli ni ^ bt di irh tra td b\ me ns o! a to i > ratitt uJ\ i 
0! the objects tourd in the |2ra\t \otli ng t\ ^ ht txisitn i | 
oi 4 trade s\ t n \-\hKh ttiiirtd d th head ot the Gait ot 5 
\enice could explain the remark bit urcum ianct th t m p’ ct':. S 
as tar apart as the Itahan laLes Istna I ice^um and Bosnia tntr^ | 
ha\c been found torque pendant and amuktb so prtei uy 
similar that the} must hate been distributed hy he same ti n 
uf agents 

Sea E Brmo m ¥fi ummiti inhchi \oI v DR s* 1 M tivtr 
The Iron 4|,e m Ita^y (xoi/ and tor a liter 1 c r i ^ r 

points of \itv F \on Buhn I ahs h in $ ? % 

R M) 

PICENUM^ a dis net of in if 1 situated betij^een the 
Apennines and the Adna+i boe etd north by the Senones and 
outh by the \estiru The net territory v^as di\ided up among 
Latin speaking settlors I > the Lex Flamima m 3 b c 
It was m Picenum {at ^.bcummj that the Socni "War broke out 
m 90 B c I nder Augustus at formed the fifth region of Ital> 
and included twenty thiee independent communities It was 
reaehtd from Rome by the \ia bahna and the \ia Caeeiiia 
At the end of the nd century a d the north eastern portion 
or Umbria acquired the name Flammia from the high road For 
the time it reiramed united with Lmbna for administrative pur 
poses but finaily passed to Picenum in the time of Constan 
tme and acquired the name of Hamima et Picenum Anmnanum 
the mam portion of Picenum being distinguished as Suburbt 
mnum When the exarchate of Ravenna was founded the part 
of Picenum Annonarmm near the sea became the Peiitapohs Man 
tima which included the five cities of Anmmum Pisaurum 
Fanum Fortunae Sena Galhca and Ancona The exarchate was 
seized by Luitprand in 7 7 and Ravenna itself was taken b> 
Aistulf m 752 In 7^3 however the Emperor Pepin handed it over 
to the pope a grant confirmed by Charlemagne I 

PICHEGRU, CHARLES (1/6X-1S04) French general was 
born at Arbois or at Les Planches near Lons le Saulnier on Feb 
16 X761 Hxs father was a labourer but the friars of Arbois gave 
the boy a good education and the Pere Partauit took him to the i 
military school of Brienne In 1 783 he entered the first regiment 
of artillery where he rapidly rose to the rank of adjutant sub 
heutenant At the Revolution he became leader of the Jacobin 
party m Besan^on and when a regiment of volunteers of the de 
partment of the Gard inarched through the city he was elected 
hmi oolond* Qmckly promoted to the command of the army of 
thi Rhm^ in co-operation with Hoche and the army of the 
Ii 4 «|«d 3 te fiGhegni reconquered Alsace and forced the hues of 
and relieved Landau In Dec 1 798 Hoche was arrested 
^ Plcii^ni twine commander m-chief of the army of the 

Jourdaa in the army of the North 

i ^ ^ lib three gr«t campaigns of one 

V I ^ position 

defeated 


-PlCkl \& 

tar \ i tl Minn ii d tourtrai while Moreau his second 
"" §1 1 ^ t t t i burc a Tyurcomg m Alav 1^94 then 
u tr i j, 1 1 t r nc whi h P thegru %i5iicd to be legt A pres 
lev d f tier i ^ r d deieated him at Rous eher and 
Hto Mt 1 t Joi Hn i 1 up vi^h the new army of the 
S i n Mt ^ d ut erv ruu rd the Austrians at Fieurus 
ur J t I V n e^an his second campaign bv cross 
irc tM AI f 1 O w d after akin^ \ijmwegen drove the 
\ b\ R^iri TKn ir ead of going into winter 

c r h 1 i i irnv or a vm^tr campaign On Dec 

^ ^ ^ ^ ^ stormed the island of 

V i i y tU V 1 n the same nianrer and driving 
ft In t j 1 1 1 to L rttht on Jan 19 and Amster 

minim w md oon cccupitd the whole of Holland The 
ti tr ] t J t ow oter d his services to the 

iG I ard t r reitiviij^ from the Convention the title 

0 '^auvtur f\ 1 I I ric subdued he sans cidottes of Pans 
%h h(j ro < m 11 arrcction a^imst ^he Convention on i 

1 trmn f \p il i Inhimru then took command of the armies 
ot bt \or h thi ban br 11 d Meu e and the Rhine and crossing 
the Rhir n orce ^uoL Marnhe m in Ma> i/9:) 

\\i a 1 s n t V s a is height he allowed his colleague Jour 
dan o M I t bt^ raved all his pians to the enemv and took 
p ir^ in < re 1 1/1 ^ a con piracv tor the return of Louis XVIII 
Hi n ni t \trt s wtl c md when he offered his resignation 
to tl Di t or\ in Oct i it was promptly accepted He re 
iru n u L,nit In the Council of Five Hundred (May i/9/) 
he w i he rovalist leader and planned a cou^ d etat but on the 
lA h Fruitidor he was irre led nd deported to Cayenne m 1^97 
r V aping he reiched London m 1^98 and served on General 
Rorsakov s still m th< tiApaign of I/99 He went to Pans m 
Aug 1803 with Georges Cadouda! to head a royalist rising a amst 
■^apoleon but was arrested on Feb 8 1804 and on April 15 
w IS found strangled m prison He was a man of enormous 
trength and great per onaiity 

Ibtrt IS no red v liicd lue of Pichegru perhaps the best is J M 
Civurs Ilf du en nl Ptche^tu (1815) For his treason trial and 
death consult AlontMillard s Mimotres concermnt la iraktson de 
Pzchegru iibo%\ Faiicbe Memotres Savarv Mimoires sur la 

mart de Ii kei^rn (182^) and C Pierret Pichegru son proces et sa 
mofi (iS 6) and Sir J R Hall Gineral Pichegrtds Treason (1915) 

RICHER, a citv of Ottawa county Oklahoma USA in 
the north Cu, tern corner of the state near the Kansas boundary 
on Federal highwa> 66 and served by the Miami Mineral Belt 
and electric railwa>s The population was 96/6 in 1920 (99% 
native white ) and was / j ^3 m 1930 by the Federal census It is 
one of the pnncipai mining centres in the Tri State region 
I which produces 6o<^ of the zme and 15% of the lead mined in 
the Lmted States Ihe city is built entirely on leased land owned 
by the Quapaw Indians The first mine was opened in 1915 The 
aty was mcorpcftited m 19 o and has grown rapidly 
PICKENS, ANDREW (1739-1817) American soldier in 
theRevolutionary’^ar was born m Paxton Pa on Sept 19 1739 
Hi 5 family settled at the Waxhaws (m what is now Lancaster 
county) S C m 1752 He fought against the Cherokees in 1761 
as a lieutenant In the Revolutionary War he rose to brigadier gen 
eral (after Cowpens) m the South Carolina imiitia On Feb 14 
1779 with 300-400 men he surprised and defeated about 700 Loy 
ahsts on Kettle Creek Wilkes county Ga and later in the same 
}ear at Tomassee defeated the Cherokees who were allied with the 
Bntish Upon the surrender of Charleston (May 1780) he became 
a pnsoner on parole which he observed ngidiy until contrary to 
the promises made to him Maj James Dunlap plundered his 
plantation he then returned to active service His command 
(about 150 men) joined Gen Daniel Morgan immediately before 
Ihe battle of Cowpens in which Pickens commanded an advance 
guard (270“3SO men from Georgia and North Carolina) and twice 
rtlhed tim broken fimmem militia for his services Congress 
gave him a sword With Col Henry Lee he harassed Lieut col 
Baiustre Tarleton who was attempting to gather a Loyahst force 
}mt before the battle of Guilford court house and with Lee and 
others he cai^incd Ai^ta (June $ 17S1) after a siege At Eu 
law (Sept B ySx) he comnpided the left wing and was 
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seated are usual!} termed jack 
PICKERING EDWARD CHARLES ( 1MC-1919 J 
American ph>»iti 1 and astronomer wis born in Boston on JuH 
19 1846 He w b gradu ted in m the La'wr nee Scientific 
school of Harvard where for the next 4^0 >ears he wab a teicher 
of mathematics Subsequently he became professor of ph> sic at 
the Ala sachusetts Institute of Ttchnolog> wheie he tbtibhshed 
the first liboratory in Amenta m whi h students were inst ucled 
b> actual contact with ph>bica! mstrumcnib and measurements 
In 18/6 he was appointed professor ot astronomv and direc or a 
the Harvard college observ torv In iS when most obbcrvalontb 
were devotin*^ them elves to the old a tronomv of position Prof 
Pickermg who was a phv ici i ri her than in old sibool a trono 
mer chose as his particular field of labour the photometr\ of the 
stars thus presaging the trend of the new astronom} along lines 
of physics He invented the meridian photometers (su I ho 
TOMETRV Stellar) with which the bnghiits -of more thm 
45000 stars has been measured at Cambridge and Arequipa 
(Peru) observatories and the resulting s>steni generally adopted 
as an mtemational standard Prof I ickeung pcrsonilly made 
more than 1 500 000 photometric settings 

Through the estaMishment of an observatory at Arequipa 
(1891) after two years of study it became possible to include 
measurements made on the stars throughout the Southern heavens 
withm the scope of the Harvard college observ itory s work 

The work of the observatory under Prof Pickering mav be 
summarized as including photometry in which photometric mag 
miudes for So 000 stars have been determined a scale of photo 
graphic magnitude a system of ciassific ition of variable stars 
and a system of stellar spectroscopy which has been universally 
adopted As a result of Pickerings work the Harvard pho 
tographic library of stars contains more than 250000 photo 
graphic plates He died at Cambridge Mass on Feb ^ 1919 

For bibhograph} and further biographical material see B$ograpkwd 
Memmrs of Naiwnai Academy of Sciences vol vu pp 5 See 
also Proceedmgs of the American Academy of Arts and Sciences 
vol Ivii pp ‘502-506 (Boston 192 ) Monthly hoUces of Royal 
istronomy Society vol vm pp 360-365 

PICKERING, TIMOTHY (i745‘-xS29) American poMi 
cian was born at Salem Ma>s on July i ^ 1745 He graduated 
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n tL a plan tor 1 1 in ly at utmv a Wt t lo m an I 1 f ert 
la \ ot w«.r I pti\i ^ a ih \\t t P^mt riililan post wPh a vii v 
to 2 tun tr itn mto a n i a v it dtily \s head of the state 
Citp r n er ht soon i nt ir 0 con ict with \.uams Ills liitrtd of 
Fr me n de it ir pos ble 10 him to s}mpatbizt wi h the presi 
d I e ort to t tk tiie direrentts with that coimtrv peattabl} 
He w IS di nil td ai t rt u mg 0 re ign in iboo Returning to 
Ma sachust t he wa tieettd a Lmttd ‘sta es cnitor m xSo^- 

II and a irtmbtr oi tht House 01 Rtpresentativts in 

As an uPia Fcdtriiisl — ^ht a as a prommtnt member 0^ the gioup 
known as the Esstx junto — ^ht s rongl} opposed tht purth i&e ot 
Louisiana and opposed the ar i ^ i He c xcd at kal m Mas 
on Jan 9 iS 9 

Ihe tandard biopraph\ is that b> his son Octavius Pitkcrm*^ 
(i ^i-ib6b) and C \\ Lpbam The L h of Timothx Piclirmi, 
(Bfston iS6,-ib ) In the libra > of tht Ala sachu etts Hutorical 
botittv at Boston Ihtre art 6 mxnuscnpt volumts ot the Pnkering 
paper an mdtx to which wa pubh htd m tht Ci Meet tom ot tht 
soutt> 6ih sent vol vni (Boston 1896) 

His son John Pickering (17//-1S46) graduated ai Harvard 
in I/96 He wrote on the languages of the \orth American 
Induns Ht was a founder of tht American Oriental Society 
and published a Comprehenme Dtcitomry of ike Greek Langmge 
(iS 6) 

Timothy Pickerings grandson Chirles Pickering (1805- 
18/S) was naturalist to the Wilkes exploring expedition of 1S38- 
42 and in 1845-45 travelled in East Africa and India 
PICKERING, WILLIAM HENRY (1858-1938) Amen 
can astronomer was born m Boston Mass on Feb 15 1858 and 
in 18/ 9 graduated at the Massachusetts Institute of Technology 
Ht served as an assistant and instructor in physics at his Alma 
Mater from 18S0 to 1S87 and then became an assistant in 
astronomy at the Harvard college observatory In 1889 he was 
made assistant professor of astronomy He led expeditions for 
observing total solait echpses to Colorado 1878 Grenaj^a West 
Indies 1S86 Caiiforma 1889 Chile 1893 and Georgia 1900 
While m southern Cahforma in 18B9 he selected the Mt Wilson 
site and established a temporary observatory there In 1891 he 
established the Arequipa station of the Harvard observatory m 
Peru He also established a meteorological station at an altitude 
of 16 650 ft upon Mt Chachanii and accomplished the ascent 
of Ei Misti 19 200 feet He surveyed and determined the alti 
tude of many other Peruvian moimtams and returned to the 
United States by way of the Straits of AlagelUn 11^1893 
1S94 he erected the observatory and telescope for Dr Percival 
Lowell (9^ ) at Flagstaff Ariz and m 1900 erected a station for 
the Harvard observatory at Mandeville Jamaica in the West 
Indies In 1S99 he discovered Phoebe 9th satellite of Samtr 
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and explained ns contran re\oIi tion Tht doubtful x th satti 
life Themis \\hKii nc mnoupccd in 190^ remain nncontirmed 
In 1904 he again T\tnt to California to mai^.e obsenations 01 the 
1x10011 in 190^ to Hawaii and m 90 / to the '\zores to compare 
their crater iorm 10ns with those m the moon Hi work in 
planetary photography and photom ry was e neciail^ notable 
In later vews he turned more ard more to he s of M rs 
Besides man paper in astronomical journals {see espeaall> Fopifar 
istronom\) be wrote 4 talking Guide 0 Mt Baskin ton 
Range (iS ) Inve tiga ton<^ tn isfonom cal PI 0 phy (iSg^) 
Viumi Obseroations oj the Moon and Plane 5 (190 ) 4 n itlas of the 
Moon (190 ) Lunar and Havanan Ph seal Fejtur Compired 
(1906) d he irck for a Planet Bevond Nep uie (1909) i Stahsttcal 
In e t gatzmi of Cometan Orb is Mars (19 1) 

PICKERING, urban district and town m the North Riding 
of 1 orkshire En<^land ^ m \ E b> N from York b> the L N E 
rain /ay on which it is an important junction Pop (ig 1 1 06S 

The town lies at the foot of the \ork moors at the entrance to 
one of the rixer wa>s into the "Vale of Pickering It is the 
entre of an agricultural an4 pastoral area with a broad belt of 
arable land m t^e vile g\en to cereal and fodder crops North 
of Pickering is a moorland grazing area Agricultural implements 
are manufactured there and limestone and freestone are quarried 
m the vicinity 

A castle exi ted at Pickenng before the Conquest and the 
present rum on a hill to the north of the town is partly Norma« 
but mainly 14th century in style A fragmentary keep and several 
towers remain It was the prison of Richard II before his con 
hnement at Pontefract During the Cnil I\ar it was held by the 
royalists and suffered greatly in siege 
PICKETING Trade Lmons 
PICKETT, GEORGE EDWARD (18 5^18 ,) American 
Confederate soldier born at Richmond \a Jan 5 18 Epon 
graduation at West Point in 1846 he was assigned to the 8th 
United States infantry serced with distinguished valour m all 
the battles of Gen Scott m Mexico mcluding the siege of Vera 
Cruz and the stormm<^ of Chapulcepec where it is said he was 
first to scale the parapets and unfurl the American flag over the 
castle After peace was restored Pickett was transferred to 
Washington Territory where he was destined to play an important 
role in the north west boundary controversy In 1859 he was 
ordered to occupv San Juan island where he prevented the land 
mg of a superior force of British troops On the outbreak of the 
Civil War he resigned his command (June 1861) and oflered his 
services to the Confederacy He was commissioned captain and 
after a short time was made a colonel In Feb 1S6 he was ap 
pointed a brigadier general and assigned to the command of a 
Virginia brigade of infantry During that year he rendered able 
service in the battles of Williamsburg Seven Pines Games Mill 
and Fredericksburg While leading his men at Games Mill he was 
severely wounded but upon returning to his command m Septem 
ber he was made a major general At Gettysburg his dnision 
was held m reseirve until July 3 when it led the attack on 
Cemetery hill The charge of Pickett s men is one of the most 
famous episodes of military history Over three quarters 3 ^93 
officers and men out of 4 500 were left on the field He subse 
quently commanded the Confederate forces m North Carolina 
but after the failure to take Newbern he turned north to defend 
Petersburg His troops participated in the assault on Grant s line 
at Cold Harbor and performed excellent service m the closing 
campaign of 1865 at Dmwiddie court house and Five Forks 
After the Cml War he went to Richmond and later to Norfolk 
where he was engaged in the insurance business His death oc 
curred in Norfolk on July 30 1875 
See La Salle Corbell Pickett ptekeU and hts Mm (1S99 rev ed 

f ix) and A C Inman editor Soldier of the South Gen Ptekett s 
Of Letters to Mts Wtfe (1928) 

MARY (1892- ) (stage name of Gladys 

‘ motion panture actress born at Toronto Canada 

MAh 1 ^-S® ^ 

t«^ New York under the auspaces 


PICRIC ACID 

I Griffith as an extra but she returned to Belasco taking the 
oi Juliet m A Goad Little Devil at the Republic theatre in 
New Nork 1913 he returned to the screen with Famous 
Players Company and rose to the first rank In 1916 the Mary 
Piclfoid Film Corporation was organized and she received a 
alar} higher than paid to any other motion picture actress In 
xgiS she became an independent producer and the following year 
was prime mo\er m forming the United Artists Corporation She 
irirned Douglas Fairbanks m 1920 was divorced m 1935 and 
married Charles Rogers in 1937 
PICKLE In the wider sense the term pickle is applied to 
an> saline or acid preser\atne solution in the narrower to vege 
tables preser\ed m \megar The word appears to be an adapta 
tion of the Dutch pekel bnne pickle cf Ger Pokel A solu 
lion of copper or zme sulphate is used as a pickle for railway 
leepers or other wood a brine containing salt and saltpetre as a 
preser\ ati\ e for meat hme water as pickle for ego^s Domestic 
pickles are made from small cucumbers omons cauhflowers cab 
bagts mangoes unripe walnuts and other fruits and vegetables 
by either steeping or boihng them m salt bnne and vinegar 
PICO, an island m the Atlantic ocean belonging to Portugal 
forming part of the Azores archipelago pop about 25 000 and 
area 1^5 q xmles Pico nses to the height of 7 613 feet The soil 
IS of \olcamc ongin The island was former!} famous for its 
Fa>al wme (Fayal is however an adjacent island) but in 185 
the Mnes were de troyed by disease Similar destruction affected 
the fruit trees (orange) and a penod of emigration followed The 
distress was alleviated by the planting of fig trees and the cultiva 
tion of apricots The chief town is Lagens efo Pico 
PICO DELLA MIRANDOLA, GIOVANNI, Count 
(1460-1494) Itahan philc«opher and writer the youngest son of 
Giovanni Francesco Pico prince of Mirandola a small territory 
not far from Ferrara afterwards absorbed in the duchy of 
Modena was born on Feb 4 1463 In his fourteenth year Pico 
went to Bologna where be studied for two years and was much 
occupied with the Decretals He then spent seven years wander 
mg through Italy and France and collecting a pretious library 
Besides Greek and Latin he knew Hebrew Chaldee and Arabic 
and his Hebrew teachers introduced him to the Kabbalah He 
settled in i486 at Rome where he set forth for public disputa 
tion a list of nine hundred questions and conclusions in ail 
branches of philosophy and theolog} but the pope prohibited 
them and Pico had to defend the impugned theses m an elaborate 
ipologia His personal orthodoxy was subsequently vindicated 
by Alexander VI Pico was the first to seek in the Kabbalah a 
proof of the Christian mysteries and it was by him that Reuchhn 
was led into the same delusive path 

In his 8th year Pico published the Heptaplus a mystical 
exposition of the Creation Next he planned a great seven fold 
work against tlj^ enemies of the Church of which only the section 
against astrology was completed After leaving Rome he again 
lived a wandering life often visiting Florence to which he was 
drawn by his friends Politian and Marsihus Ficmus and where 
also he came under the influence of Savonarola Three years 
before his death he parted with his share of the ancestral princi 
pahty and designed when certain literary plans were completed 
to give away all be had and wander barefoot through the world 
preaching But these plans were cut short by a fever which ended 
m his death at Florence on Nov 17 1494 
His works were published at Bologna in 1496 by his nephew 
with a biography which was translated by Sir Thomas More as 
Life of John Ptcus Earl of M wand oh m 1510 See Walter Paters 
Renaissance (1878) the study by J Rigg prefixed to the repnnt of 
Mores Life in the Tudor Library (1890) Mortetam La filosofia 
cabbahsitca dt Pico deUa Mirandola (Empoh 3:898) and A Levy 
Dte Pktlosophe Picos deUa Mwandoh (1908) 

PICRIC ACID or LYDDITE, is a yeBow crystallme sohd 
melting at 122 5 C and owes its name to the intensely bitter and 
persistent taste of its yellow aqueous solution As experiments 
regarding the use of picric acid as a high explosive were once 
conducted at the town of Lydd (Sussex) the name Lyddite became 
attached to the acid The term melinite is emplqyed m France 
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explosive As its graphic formula (msetj indicate it is a ben 
zenoid deri\ative with three h>drogen atoms of the benzen %iu 
cleus replaced by mtro (\0 ) groups and one replaced b\ a 
h>droxyl (OH) group hence its name and formul 4 6 tri 
nitrophenoi HO C6H2(IsO ) It is a t>'picai example of ^ mtro ' 
compound of the aromatic senes and formerly e'npIo\cd as ^ 
an acid d>e tutf giving yellow shades on wool or ilk Although 
acting as a poison when adminis ered in Quantities exceeding a lew 1 
milligrams its saturated aqueous solution may saiely be appbed 
to bums and scalds with the object of subduing 
the pain which it etfects by paralysing tlir OH 

sensory ne ve endin s NO 

The ordinary method ot manufacturing } 

picnc acid is to dissolve phenol m strong ]\Os 

sulphuric acid thus making a phenolsulphomc 
acid CbH^OH+H S 04 =H 0 C6H4 SO3H which on treatment 
With a moderate excess of nitric acid regenerates sulphuric 
acid and at the proper temperature gives finally trimtrophenol 
This separates as an oily liquid which becomes solid on cooling 
It IS washed with cold water to lemove excess of acids and then 
dissolved m hot water from which it crystallizes m yellow scales 
plates or needles depending on the concentration of solution The 
picrates of ammonia and of the alkali metals sodium and potas 
Slum are most soluble whereas the lead salt and a few others are 
sparmgly soluble in water Certain orgamc bases such as acridine 
give more insoluble salts than metals 'When heated above its 
melting point picric acid puffs or bums with a smoky flash a small 
amount may sublime as a yellow powder This burning does not 
appear to be dangerous when only small quantities are dealt with 
unless the external heating be rapid ^nd extensive so that the 
whole bulk under experiment is heated up in that case the simple 
burmng passes over into a kind of detonating decomposition The 
metallic salts of picric acid are most liable to this violent form of 
explosion m fact it is almost the only form of explosion they 
exhibit either on heating or under percussion The picrates of 
lead bismuth and other heavy metals are extremely sensitive to 
friction or percussion as well as heating especially when drv The 
pure acid itself is not dangerously sensituve to percussion although 
a powerful and quick glancing blow will often induce decompo 
sition The explosion of a very small amount of a picrate — ^as 
the lead or potassium salt — ^in contact with the acid especially if 
the latter be in a compact state generally induces a complete 
detonation At one time picric acid was much in fa /our either as 
an ingredient of an explosive mixture with some special objective 
use or alone Among the mixed explosives containing picric acid 
may be mentioned Brugeres powder a mixture of 54 parts of 
ammonium picrate and 45 of potassium nitrate Designolles pow 
der potassium picrate potassium nitrate and charcoal and 
Emmensite of similar composition suggested by Mr Emmens 
USA Many others were designed for blasting similar pur 
poses (W R Ho ) 

PICRITE, IB petrology an intrusive igneous rock of ultra 
basic composition somewhat similar to pendotite {q o') The 
name given by Tschermak m 1866 is derived from bit 

ter owing to the high percentage of magnesia (bitter earth) these 
rocks contain The picntes are dark heavy rocks largely composed 
of ohvine and augite with a small but vanable amount of plagio 
clase felspar Hornblende and biotite may also be present The 
picntes usually occur ih sills or sheets and seldom in large plu 
tonic masses (unhke pendotites) Vaneties of picnte include 
augite mstatite and hornblende picnte 
The imnerals of picntes are very frequently decomposed Ser 
pentine partially or wholly replaces ohvine while hornblende (pil 
ite) talc and chlonte appear as secondary products after the same 
mmeral Augite passes into hornblende or chlonte and the easen 
tial felspar is often represented by epidote prehnite and white 
mica 111 some picntes as m the pendotites a lustre mottlmg is 
given by the poikilitic inclusion of ohvine grains in large crystals 
of atigite or hornblende In the porphyntic vaneties a residual 
brown glass may be present Such rocks are known as picnte 
porphyntes 


picntes ot the Midland vailev of Scotland and of the type iocalit 
m Moravia contain interstitial anafcime and are closely related U 
the teschemtes with which thtj are associated Other picntes an 
more ciearlv caic alkaline being a sociaied with diontes or dole 
rues The hornblende picntes ot Carnarvon hire Anglesey am 
other places belong here In the Devonian rocks of the Fichtelge 
birge and Nassau picritcb accompan> dolerites and j^roterobases 
as. the> do also in Cornwall and Dev on The term picnte basalt 1 
reserved for lei par poor basalts rich in olivme (GET) 
PICROTOXIN, a neutral principle obtained from th< 
C occui is indictis which is the frmt of the ‘inmmrta pametdata 
It is u ed m medi me extema^lv as an antiparasitic Internally i1 
has been successfuli> used to check the ni^^ht sweats of phthisis 
In large doses it is a powerful poison causing unconsciousness 
delirium convulsions gastro enteritis and stimulation of tin 
respiratory centre followed b} paralysis from which death some 
times re uits Formerl> Cocculus mdtciis bernes were sometime 
added to beer to increase the intoxicating effects The chermca 
formula of picrotoxin is Ci HieOe I? O 
PICTISH The language of the ancient Piets is of uncertaii 
origin and of doubtful attinitv The Piets have left us a numbe 
of inscriptions in the Ogham character No attempt to mterpre 
these inscriptions as any form of Celtic has produced anything bu 
bosh Whatever may have been the Pictish language these in 
Bcriptions assure us that it was certainly not Celtic (R A ^ 
Macahster m Antiquity II 7 192S p 373 ) Examination of th 
symbols found upon monumental stones 10 Pictland suggest 
analogies with certain elements in Bronze age sculptunngs — ^ 
highly probable affinity if the Piets were»the survivors of Bronz 
age aborigines inffuenced by La Tene culture 
The term Ptet itself may be connected with the Latin Ptetone 
and Ptcian of Gaul In Irish they are known as Crmthie m Weis] 
as Prydyn which (cf Prydein or British) significantly resemble 
the earliest Greek name for the British Isle Pretonmc Island 
From the matrilmeal succession of their chiefs (the records bexni 
doubtful) it has been inferred that their social structure differa 
from that of other Gaelic speaking peoples Pictish extended U 
the north of Ireland and was finally ousted by the Goidehc speed 
of the Scots which was derived from Ireland 
See T R Holmes CaesaPs Invasion of Bntmn (1907) 
PICTOGRAPHY In the history of writing a very larg 
number of conv entional marks are demonstrably reductions iron 
still older forms which have often developed out of pictograph 
Pictography has left its traces m all parts of the world but wa 
most widely developed m the New World as a system lastin 
down to modem times 

Very simple pictures are drawn upon birch bark indicating b 
their order the subjects in a senes of song chants with sufficierl 
precision to enable the smger to recall the theme of each m hi 
recitation An account can be kept of sales or purchases b 
representing in perpendicular strokes the number of items ani 
adding at the end of each senes a picture of the animal or obje< 
to which the particular senes refers Thus three strokes foliowe 
by the picture of a deer indicate that the hunter has brought thre 
deer for sale A conventional symbol (a circle with a line acro*^ 
It) IS used to indicate a dollar a cross represents ten cents an 
an upright stroke one cent so that the price can be quite clear| 
set forth This practice is followed in many other parts of tl:j 
world In clay tablets discovered by Sir Arthur Evans atiKnossog 
m Crete a somewhat similar method of enumeration is foEowed 
while at Athens conventional symbols were used to distmgui^ 
drachmae and obols upon the revenue records 
In comparatively recent tunes the Dakota Indians invented 
chronological table or winter count wherein each year is record^ 
by a picture of some important event which befeU during th^ 
ynear In these pictures a considerable amount of symbohsm w 
necessary A hUck upright stroke indicates that a DaJ|jpta Iixdii 
was kiUed a rough outime of the head and body spotted wii 
blotches mdicates that in the year thus indicated the tribe sBffer| 
from smallpox. Sometimes in referring to persons the symbol 
of the natpr^ of ^ rebus Thus Red Jaito; an Indian chief 

' fw- Tt Jil A-f — Si It 'P* + A. "W jil 
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with two arrows piercing li and blood dripping There is ho\^e\er 
nothing of the nature of a pL\ upon words mtendcO Here the 
Mexicans proceeded a sta e further as m tht often quoted case 
01 the name of Itz coat! iiterall> knife snake which is ordmanl> 
represented a reptile (coatl) with a number of knnes {it ) 
projecting from its back It is however also ^uund divided into 
three words'? i z co at! — ^knife pot water — and represented by a 
different picture accordmj^^ly Tne Mexi ans moreo er to mdi 
cate that the picture was a proper name drew the uppei part oi 
the human &mre below the svmbol and joined them b\ a line a 
practice adopted also amongst their northern nei nbours when 
as in names like Little Rin^^ the representation would hardh be 
ufticiently dehnWe Simple abstract notions could also be ex 
pressed in this picture writing S arvation or f mine was graph 
Italic represented by a human fi^-ure with the ribs showing 
prominentI> A noose amongst the Mexicans was the s>mbol tor 
robbery though more lo icaii> belonging to its punishment In a 
Californian rock pamtmg sorrow is represented b> a figure from 
whose e>es drop tea'^ s This could be abbreviated to an eye with 
tears falimc^ from it a form recorded b> Schoolcraft as existing 
amongst the Ojibwa Indians The symbol is so obvious that it is 
tound with the same value among Egyptian hierogl>phics 
To the more elaborate civilizations of the Old '\\orld the 
development of writing from pictography can be ascribed — the 
Assyrians (see Cuxeieorm) Egyptians (see Eg\pt) and Chines^ 
(see Chixa) Here more complex notions had to be expressed 
The development of the system can be traced throu^-h many 
centuries and shows a tendency to conventionalize the pictorial 
symbols employed Ou^ of conventionalized forms develop (o) 
syllabaries (6) alphabets As regards the latter the historical 
evolution is traced m the article Alphabet The account given 
under Chixa (language) gives a good idea of the developn ent of 
a syllabary from pictographic writing 
PICTON, SIR THOMAS British general 

born at Poyston Pembrokeshire joined the army ir as an 
ensign On the disbandment of the /^th regiment m Picton 
quelled a mutiny amongst the men by his prompt per onai action 
and coura^^e After living m retirement on his father s estate for 
nearly twelve years he went out to the West Indies in I/94 He 
took part in the capture of St Lucia (for which he was promoted 
lieutenant colonel ) and in that of St \ mcent After the reduc 
tion of Trinidad Abercromby made him governor of the island 
He administered the island with such success that the inhabitants 
petitioned against the retrocession of the island to Spam In 
Oclobei iSoi he was <^azetted bngadier general But by this 
time the rigour of his government as reported by his enemies 
had led to a demand by humanitarians at home for his removal 
He was charged with permitting the apphcation of torture under 
the Spanish law which he had to administer Colonel William 
Fullarton (1754-1808) procured the appointment of a commis 
Sion to govern the island with Picton as its jumor member 
Picton resigned and on his return to England in December 1803 
he was arrested by order of the privy council He was tried in 
the court of kings bench before Lord Ellenborough in 1806 on 
one of the charges on which the court returned a merely techmeal 
verdict of guilty which was superseded m x8o8 by a special 
verdict on retrial In 1810 at Wellingtons request he was 
appointed to command a division in Spam For the remaining 
years of *he Peninsular War Picton was one #f Wellington s pnn 
cipal subordinates The commander in chief it is true never re 
posed m him the confidence that he gave to Beresford Hill and 
Crauf jrd but m the resolute thorough and punctual execution 
of a well defined task Picton had no superior in the army His 
debut was unfortunate On the Coa in July 1810 Craufurds 
division became involved in an action and Picton his nearest 
neighbour refused to support him as Wellington s direct orders 
were to aj^oid an engagement Details of the incident will be 
found in Oman P&mns'dar War vol m Shortly after this how 
ever at Busaco Picton found and used his first great opportumty 
for distinction He repulsed the French attack with skill and 
resolution He fought at Fuentes dOnor with Craufurd he 
Stormed the breaches at Ciudad Rodrigo and m command of the 


^rd divi ion was it the tormmg of Badajoz Wounds compelled 
a t'^mporar} ab ente in En land but he again commanded the 
rd division a* \ittond m the battles of the Pyrenees and at 
Orthez and Toulou e 

On June 4 1^14 Picton received for the seventh time the 
thanks of the House ot Commons for his great services and in 
iSi:^ he was in de w* GCB Picton was severely wounded at 
Quatre Bra bat cor ceaied his wound and retained command of 
hiS troops ard j. Waterloo two days later was shot through the 
head by a ma ball His bodv was brou^^ht home to London 
and bunea m the hituIv vault at St Georges Hanover Square 
\ monument v\as ereettd to his memory m St Pauls Cathedral 
See Robin ons Life of S r Thomas Picton (London 1S36) with 
which howe er cempart Napiers and Oman s histones of the 
Peninsular War as to controver lal points 

PICTOU5 a seaport port of entry and capital of Pictou 
county Nova Scotia 90 m N E by N of Halifax on a branch 
of the Canadian National railway Pop (1931) 3x5 It has 
several valuable industries and is the shipping port for the ad 
jacent coal mines The ALcademy was founded m 1818 

PICTS, an early people inhabiting Scotland of uncertain affin 
ities probably pre Celtic They are first mentioned in a n 306 
In 640 thev defeated the Romans and harried the Roman Prov 
mces (see Strathclvdl) until conquered in 846 by Kenneth 
(gv) MacMpm Tradition associates the Piets with the great 
stone monuments 

PICUS the Latin name of the woodpecker This bird being 
sacred to M rs was widely reverenced m ancignt Italy Occasion 
ally Picus IS met with as a minor deity associated with Faunus as 
m the (late and artificial) legend of Picus Faunus and their cap 
ture by Numa Ovid Fast^ m 291 fi Like many of the minor 
deities Picus was rationalized into an ancient king and a pedigree 
was made out as follows Saturnus (gv) Picus Faunus (g v) 
Latinus (eg \irgil Aen vii 4*1-49) Hence m various late ac 
counts (a) as Saturnus was identified with Cronus Picus was made 
equivalent to Zeus see Halhday m Class Rev xxxvi p no 
(19 ) (h) For some unknown reason Varro (ap Augustine de 
czuit Dei XV m i:,) inteiipolated into the genealogy as father of 
Pitus btercutius (Sterces Sterculius the spirit of manuring 
fields) (c) Picus IS confused with Picumnus a minor deity wor 
shipped along ^pith Pilumnus the spint of the pestle (pila) (Non 
lus Marcellus p 834 Lindsay citing Macer) (d) Ovid tells a 
romantic stor> to the efiect that Picus loved a nymph Canens 
i ( the Singer ) repulsed the advances of Circe (gv) and was 
‘ turned bv her into a woodpecker (Met xiv 312 fi ) This seems 
to be Ovid 5 own invention most authors (as Virgil Aen vii 189 
Plutarch quaest Rom i) who tell the story of the metamorpho 
SIS say Circe was his wife 
See Carter m Roscher s Lexikon art Picus 

piddock; a bivalve mollusc which bores into chalk cliffs 
below the low water hne Piddocks belong to the genus Pholas 
of the class Lamellibranchia (gv) and are remarkable in being 
phosphorescent (See Phosphorescence Ammal ) The shell is 
curioush shaped m adaptation to their boring habit 
PIDGIN ENGLISH, the lingua franca of the seaports of 
China and the Straits Settlements a jargon mainly of corrupted 
English words following Chinese idiomatic usage It is employed 
as a means of communication between foreigners and Chinese 
Pidgin IS the Chinese corruption of business 
PIECE OF EIGHT, an obsolete Spanish coin properly 
the piastre or peso commonly also called a dollar coined of silver 
and divided into eight reds whence piece of eight Its value 
was four shillings In 1797 when the Bank of England suspended 
pajnment millions of these corns were put into British circulation 
countermarked with a small oval bust of George III The piece 
of eight was current in the Spanish American colonies 
PIECE-WORK, a term used to describe the method of in 
dastnal remuneration m which the worker is paid by the piece or 
job In practice where piece work is arranged m trades that are 
organized the pajunent per umt of work is arranged by negotia 
tion between the employers and employed as for example in the 
EnglKh cotton mduslyy Very oftep the agreements arrived at 



PIEDMONI— PIER 


are extremely complicated various percertage variations 

upon a ba ic rate so that the expression of piece rate beconfe 
very difficult for one outside the indu trv to undei^ and ^gree 
raents a to piece tv orL are of en subje t to a miiunium wage 
arrangement See \\ 4ge Svstevis i\ I\destr\ 

PIEDMONT (pi admont) is a territorial divi ion ot nor h 
Italv enclosed on all sides except towards the Lombard plain 
b) the vast semicircle of the Pennine Graian Co ^ an M n 
time and Lic^unan A.lps In iS*>9 it was dmaed into the tour 
provinces of Alessandria Cuneo "Novara and Torino (Turn) 
to which Aosta and \ercelli were added in 19I; It has an area 
of 1 1 ^40 sq m The people are chiefiv en aged in agriculture — 
which IS helped by irrigation In 19 ^ the products were 



\rea 

Tom 

ttlieat 

8^ 000 

46 800 

Rye 

124 000 

6 q8o 

Oats 

41 000 

2 040 

Rice 

169 400 

6 ^8o 

Maize 

37 2^0 

97 /oo 

French beans 

87 000 

18 6^0 

Su ar beet 

3 000 

31 060 

Hemp 

7 100 

2 70 

Garden produce 

10 ^0 

58 60 

Potatoes 

0 ooo 

II 500 

Cocoons 

6 0 

Hay 


568 ICO 

Vines 

703 7oO 

6^1 600 (grapes) 

8 98/ 000 (wme — ^gallons) 

Fruits (various) ^ 


114 170 

Chestnuts 

6 3/0 

59 9S0 


Many are also occupied in the leeling and throwing of silk 
and m the manufacture of cotton (no fewer than 50 000 worker 
ol whom ^7 000 are women) woollens and clothing there are 
also considerable manufactures at Turin Savngiiano etc The 
Piedmontese dialect has been rather strongly influenced by 
French The total population of Piedmont was in 1901 3 407 493 
in 1931 3 49/ / 99 There are numerous summer resorts m the 
Alpine valleys The chief railway centres are Turin commum 
eating with the Mont Cems line and with the Rmera by the 
laiiway over the Coi di Tenda (m process of construction) The 
communications with Liguna are di&cult owmg to the approach of 
the mountains to the coast but the electrification of the lines from 
Genoa to Turin and Milan has greatly improved the travelling fa 
cilities of this region 

Piedmont (Ital Piemonte Low Lat Fedemons and Fede 
montmm) in Roman times until 49 e c formed a part of Gallia 
Transpadana and in Augustus s division of Italy formed with 
what was later known as Lombardy the nth region It formed 
part of the Lombard kingdom and it was not till about a d 1000 
that the house of Savoy (g:v) arose • 

PIEDMONT, a residential city of California USA on the 
heights adjoining Berkeley and OaHand It has few shops and no 
factories and its building regulations prohibit the construction 
of multiple dwelhngs The population was 9 o33 1930 by the 

Federal census 

THE PIEDMONT REGION A term of special applica 
tion in the U S to the low plateau which lies just east of the Ap 
palachians especially m Pennsylvania Virgima and the Carolmas 
PIEDRAS NE6RAS, formerly Ciudad Porfino Diaz a 
northern frontier town of Mexico in the State of Coahuila 840m 
N by W from Mexico City on the Rio Grande del Norte 720ft 
above sea level opposite the town of Eagle Pass Texas Pop 
(1:930) 15 878 An international bridge connects the two towns 
and the Mexican International railway has its northern terminus 
m Mexico at this point The town has an important transfer trade 
with the United States and is the centre of a fertile distnct de 
voted to agriculture and stock raising Coal is found in the 
vicinity The Mexican Government maintains a custom house and 
military post here The town was founded in 1849 
PIENZA, a town of Tuscany Italy m the province of Siena 
9 m west of the town of Montepulciano by road i 611 ft above 
sea level Pop (1931) 3082 (town) 420 (commune) The 
♦ « 
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I place was on mallv called Coibignano and owes its present name 
* to Atneis Sih ni Pictolomini Pope Pius II (q t ) who vas born 
I he e m 140-5 The bui dng which he caused to be erected bv 
Bernardo Ros elhno in 1460-146^ form a nob e group of earlv 
Rc ai ance architectuie ound the Pn/za del Duomo The lat 
er retains Go bic detmls n the interior but the facade is simple 
j Ren 1 ^nce v ork The 0 her three sides are occuped bv the 
episcopal nd mumcipai palace ^nd the Pal zzo Pictolommi 
the last resembhn ht Pal z^-o Rucel ai at Florence is the nnest 
ana is well lurm bed in tront ot it is a beautiful fountain and 
cpposite it the iine Pah zo ^mmanniti The canons house con 
tains a mu eum with omc tine tcdesiastical vestments ir ludmg 
an excellent h cen ur> cope of English ongin and enamels 
PIER* In architecture (q v ) it u uail> denotes a vertical 
support in masonry brickwork or concrete wmch carries an 
arch or superstructure In th s sense it is applied both to those por 
tions of a structure which are visible above ground and to isolated 
or detached supports underground desenbeo as foundation piers 
The term is sometimes applied to the solid pai^s of a wall between 
windows or voids and also to the isolated masses of brickwork 
masonry or concrete to which gates are hung 
Bridge Piers — In the cons ruction of bridges (go) and vna 
duct pter denotes the sohd structure upon which the bridge 
superstructure (including arches) is supported Occasionally in 
the case of high piers supporting viaducts and bndge superstruc 
tures the upper portions are constructed of open braced iron or 
steel work 

Foundation piers for bridges are formed of solid masonry 
brickwork or concrete and sometimes reiiiforced concrete is em 
ployed for the purpose In places where timber is abundant as 
m some parts of the United States and Canada wooden cnbs 
filled with rubble stone or conciete have been used for raising the 
foundations of piers out of water 
Special provisions must be made for the foundations of piers 
where the o'round is soft for some depth or loose water bearing 
strata are encountered and especially where the piers of large 
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Three types or pier used in architecture 


badges crossing avers have to be constructed under water Among 
the means employed m these situations are steel and iron cyhn 
ders wells caissons bearing piles or some fonn of coffer dam 
within which the foundations may be constructed (Sef Caisson 
Fotjnuations Confer pam ) 

Files are sometimes employed to provide both the foundations 
and the piers carrying a structure of viaduct character Thus 
screw piles having wide bearing blades of cast iron m the form of 






git) 

a screw thread turned about a central shaft or column of cast 
aron or steel are sometimes sunk through soft strata till the> 
reach a firm bed or one sufecitntl> consolidated b> the superm 
cumbent layers to er bie it o support the ’weight imposed on the 
broad blades Hollow cast iron cv mdncal piles with a broad cir 
cular disc at the bottom fo increase their beann surface have 
also been ired for piers founded in andv or iit\ trata ot con 
siderable thickness Th > aie sunk bv hvdraulic jetting the 
scouring away of the soft material froii under the disc b^ means 
of a jet of water emitted under hwh pre ure from a pipe lowered 
withm the pile Water jets are also emp!o>ed to facilitate the 
sinking of screw and other forms of piles {See Fo'lndatio\s ) 

Harhotir Piers — The term pier is oiten apphed to works 
sheltering harbours such as the Tynemouth piers which are 
strictly breakwaters (g j ) Land ng stages also whether solid or 
open have for a long time been called piers as the Admiralty 
pier and the Pnnce ot Wales pier at Do\er the former essen 
tially a breakwater with provision for berthing vessels and land 
mg passengers on ""s shelteied side The jetties {qv) thrown 
out from the shore to protect the entrance to a n\ er harbour are 
also sometimes described as piers In North America the term is 
commonly employed for a wharf struc ure that projects into a 
nver fairway or harbour 

Promenade Piers — Open promenade piers form a common 
feature at seaside resorts Promenade piers are usuaii> suff 
ported on open pile work of timber cast iron or steel but m 
recent years reinforced concrete has been frequently employed 
both for the pile supports and superstructure The open construe ! 
tion exposes httle surfa#*e to waves or storms and does not inter ! 
fere with the dnft of shingle and sand along the coast It is j 
essential that the beams or girders carrying the deck of a promen 
ade pier should be at an elevation well above the level of the | 
crest of the hi<^hest wav e Timber piles are best suited for with 
standing the shocks of vessels at landing stages at which places 
they are generally used In the case of reinforced concrete land 
mg stages a falsework of timber is sometimes constructed in 
front of the mam structure for this purpose Screw piles are 
frequently used for promenade piers on sandy foreshores 

The pioneer of promenade piers in England was the old chain 
pier at Brighton erected m 1822-3 It was founded on oak 
piles was I 136 ft long and was destroyed by a gale m Dec 1896 
The length of promenade piers depends mainly on the distance 
from the shore at which sufficient depth is reached for steamers 
Thus piers at Southend (Essex) and Southport (Lancs ) have 
been constructed across the wide sands m the estuanes of the 
Thames and Ribble respectively the former over m the latter 
nearly a mile m length 

Works on bndge and other foundations are noted at the end of the 
article Caissof (N G G ) 

In Atchxtcctme — ^A pier m architecture is a vertical support 
carrying arches a vault a floor or a roof especially one rectangu 
lar in plan also m mediaeval work any support between the 
nave and aisles of a church Durmg the late Roman imperial 
period pier design was carefully studied and m connection with 
such buildings as the basilicas cross shaped and other compound 
piers were developed to carry the cross arches and the groins 
or intersections of the vaulting With the increasing use of vault 
mg for church naves and aisles during the nth and 12th centuries 
pier design was still further developed Although m England 
Norman piers are frequently great round columns on the conti 
nent of Europe piers became common in which each arch or 
vaulting nb above was earned by a separate member of the pier 
The earhest logical expression of this idea is found m Italian 
Lombard work where a square pier has frequently an engaged 
Coluhm attached to each face the one on the nave side canymg 
the cross nb of the nave vault that on the aisle side carrying 
the aisle vault cross nb and those on the other two sides carry 
ing the pifcr arches between nave and aisles 

Lumpg the later Romanesque pier plans were further compli 
by tie addition of smaller members to cany the subsidiary 
ihbttlldines of the arches above, and larger members to carry the 
f vauhmg iSbB ^ W Romakesoot Mam 


TECTURE ) During the 13th and 14th centuries the piers of French 
Gochic churches were kept comparatively simple in plan with 
great importance given to the capita! a the level of the spring of 
the pier arch Often it took the shape of a circular column with 
a few large simple attached vaulting shafts as m Rheims cathe 
d ai (c I 40*^ Toward the end 01 the 14th tentur> perhaps due 
to Engh h influent e the column idea disappeared and was replaced 
by the more logical plan m which the pitr wa elaborate!} mem 
bered not on^y b> the addi lonal development of vaultm<^ sbafiS 
but b} breaking up the edges with projecting mouldings under 
the mouldings of iMe arches Capitals became of less importance 
and vaulting shalts were earned unbroken throu h irom floor to 
V auit spring capital being placed merely on the separate mould 
mg of each arch or nb 

During the Flamboyant period this development was carried 
to its logical extreme capitals were omitted entirely and the pier 
plan became the combination of the various arch and vault nb 
mouldings continued down to the floor \ am t this complexit} 
a reaction was inevi able and the other typ of French Flam 
bovant pier developed wi h smooth surface either circular or 
wavy m phn with the var ous vauH rib and arch mouldings car 
ned by the pier merely dying into it at th ir intersections In 
England durmg the Early English period althou h circular piers 
are occasional!} found thev were more irequentl} surrounded by 
entirely in depend nt colonnettes often of b’ack Purbeck marble 
which act as vaulting shafts ana are tied to the body of the pier 
only at intenals b} horizontal throu<^h stones v ith moulded edges 
' Durmg the Decorated period attached shafts continued m use 
I but the urfaces of the ceniral core appearing between them 
I were often nchlv moulded and m some ca es detached shafts 
disappeared entirely and fne pier became a solid mass witn sur 
faces lavishly moulded with strong projecting high lights and 
deeply cut shadows 

In the late Decorated period mouldings of the pier were some 
tim s the same as those of the arch above and capitals were 
omitted This arrangement became much more frequent durm 
the Perpendicular period Pier moulding profiles were softened 
and flattened hke oiher mouldings of the period {See Gothic 
Architecture) With the coming of the Renaissance pier de 
sign was much simplified returning* to the generally cross shaped 
or twelve cornered systems found in late Roman work with all 
the projectmg members treated either as classic imposts engaged 
columns or pilasters 

Technically the word pier is also applied to the sohd portion 
of a wall between windows or other openings and to the vertical 
posts at gateways to which the gates are hung The word piei 
is used of structures of timber or masonry projectmg from 
quay or sea wall and used either for loading and unloading ships 
or m the case of summer resorts for furnishing promenade spac€ 
mto the water In America the word is loosely used synonymousl} 
with dock or landing stage 

PIERCE, FRANKLIN (1804-1869) fourteenth presideni 
of the United States was born at HiEsboro New Hampshire 
Nov 3 1804 His father Benjamin Pierce (1757-1839) servec 
m the American army throughout the Revolutionary War was 
Democratic member of the New Hampshire house of representa 
tives from 1789 to iSox and was governor of the State in 1827 
The son was prepared for college at Hancock Francestown anc 
Exeter academies and entered Bowdom in 1820 where he formec 
a hfelong friendship with Nathaniel Hawthorne After his gradu 
ation in 1824 he studied law and was admitted to the bar in 1827 

Entry mto Politics ~Entermg politics as a Democrat h< 
became a member of the New Hampshire house of representa 
tives in 1829 and was speaker of that body an 1831 and 1832 
The following year he entered the national house of representa 
lives While he rarely spoke from the floor he was an influentia 
member of several committees including the judiciary com 
mittee A friend of President JacLson he supported admmistra 
tion policies adhered to a strict construction of the Federa 
. Constitution defended the MaysviUe veto opposed tie reciarte 
I of the bank of the United States opposed appropriations to thi 
U S rmitary academy and favoured a voimteer armv Dnnni 
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his first term m Congress iie marned Jane \Ieans \ppIeton 
daughter of the president of Bow doin coi In 1 83 he entcted 
the L S Senate Being it \oungest member he was* o\er hadowed 
by a galax\ of older and more prominent rien such as Benson 
Clay and ebster Before his term expired he resi ned his sea 
(1S4 ) and retu ned to the practice ot law at Concord \F 
wheie he became Federal district attorney In 184^ he was 
offered the Democratic nomma ion for go\emor of New Hamp 
shire a so an appointment to dll an unexpired term m the i S ^ 
Senate and the next >ear the position of attorne> gene al in | 
Polk s cabinet but he rejected them all de^anng that he had | 
permanently retired f on political life * 

Service in Mexican War — bhortly after the outbreak of the i 
war with Mexico in 1846 Pierce enlisted is a pnvate at Concord ^ 
but soon became colonel of the 9th Regiment ana later a bnga 
dier general of volunteers He was with Gen Scott in the advance 
toward Mexico Cit\ During the battle of Contreras he was 
thrown from his horse and received painful injuries Despite the 
advice of Scott to the contrary he insisted on continuing the 
fight the next dav and m the course ot th battle he tainted This 
fact variously interpreted was used both for and against him 
when he was later a candidate for the presidency At the close 
of the w^r he returned to his law practice 

Electioa to Presidency — Pierce became the Democratic 
nominee for president in 185 as a dark horse Those m the 
foreground wtre Lewis Cass Stephen A Douglas and James Bu 
chanan but none of these proved to be available because of fac 
tional nvalries A f*w politicians foreseeing a deadlock had pre 
pared Fierce for the place A.t the convention in Baltimore in 
June his name was first brought forv^rd by the Virginia deiega 
tion on the oSth ballot and on the 4gth ballot he received an 
almost unanimous vote Both the Democrats and the Whigs were 
too badly split for any leal issues to appear m the campaign The 
chief question m tne public mmd was the finality of the Compro 
mise of iS^jO and while both parties declared themselves in 
favour of it the Democrats were more thoroughly united m its 
support As a result Pierce swept the country in the November 
election receiving 254 electoral votes a^mst 42 for his opponent 
Gen Winfield Scott 

Presidential Administration — ^The youngest man to have 
been elevated to the presidency Pierce was handsome genial and 
possessed of a certain brilliance which however was not profound 
The Eastern element of the Democratic party which he directly 
represented was inclined for the sake of harmony and prospenty 
to oppose anti slavery agitation and generally to placate South 
ern opinion It was hence pro Southern as a matter not only of 
political strategy but also of business expediency Thus m the 
selection of his cabinet as in both domestic and foreign policies 
of his administration Pierce represented a coahtion of Southern 
planters and Eastern business men His cabinet nfeiuded William 
L Marcy of New York secretary of state Jefferson Davis of 
Mississippi secretary of war James Guthne of Kentucky secre 
tary of the treasury James C Dobbin of North Carohna secre 
tary of the navy Robert McClelland of Michigan secretary of 
the mtenor James Campbell of Pennsylvania postmaster gen I 
eral and Caleb Cushmg of Massachusetts attorney general In I 
his mau^^ural address Pierce interpreted his election as a popular ; 
mandate to maintain the Compromise of 1850 and bury the I 
slavery controversy He also forecast an aggressive but hen 
ourable foreign policy he would not be controlled by any timid 
forebodings of evil from expansion In fact the acquisition of 
certain possessions (doubtless referring to Cuba in particular) 
was deemed essential to the country s safety and commerce 

Foreign Policy — In accordance with the d clarations of the 
inaugural Pierre Soule who had openly advocated the annexation 
of Cuba by means other than purchase if necessary was ap 
pointed minister to Spam When the Spanish Government show^ 
its unwiihngness to sell the island Soule at the suggestnm of 
secretary of State Marcy held a conference with James Bu 
chanan minister to Great Britain and John Y Mason minister 
tp prance at Ostend Belgium as a result of which thby issued 
the famws Ostend Manifesto This was ta the effect th^ if the 
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Lmted State were unabL to obtim Cuba peacefully by every 
law human and dnme we shall bt, justified m wresting it from 
Spam It we posse s the power In the torm of controversy 
which olloi ed the administration di claimed re ponsibility for 
the document and recalled Soule The follow irg >ear William 
W iiker conduc ed a notorious filibustering expedition into Cen 
tral Amenca with the puroo e of e tiblxshing a pro slavery go\ 
ernmen to be brou uidtr the coitroi of the Lmted State;^ 
He estabii hea him dt a militarv aic^ator then as president of 
Nicaragua and his regime was recognized bv the Pierce adminis 
tration More fru t ui of peniianeiit rt ult was the expedition 
sent out under Commedore Perr to Jap a to induce her 

to open her door ^0 \miiican trade Lured bv YanI ce ingenuity 
and frightened by We tern uns she it ponded and the result 
was the openm up ot Jap n In the Koszta atfair (1803)- the 
government vif^orou h a serted the protection which it would otfer 
those m the proce s of becoming ts naturalized citizens The 
admim tration also effected a reorganization of the diplomatic 
and consular service and the creation of th^ 0 S court of claims 
Domestic Policy — ^Among the domestic policies of the Pierce 
administration wtre preparations for a transcontinental railroad 
and the opening up of the Northwe t for settlement It was in 
order to open the way for a southerly route to California through 
the lowest mountain passes that the Gadsden Purchase of 50000 
5 qm of temtorv was acquired from Mexico in a cost of 

$10 000 000 It was mainly to stimulate migration to the North 
west and facilitate the project of a central route to the Paafic 
that the Kansas Nebraska biE was enacted in 1854 receiving the 
President s sanction This opened two n«w territories for settle 
ment with the slavery question to be settled in each by popular 
sovereignty Thus the dread conflict was reawakened with the 
venom of incipient civil wax Pierces admimstratn e policies 
with reference to bleeding Kansas were pro Southern He 
thus lost much of his former support at the North and made 
himseK imavailable as a candidate for a second term 
Save for a three years tour in Europe he hved at Concord 
N H where he died cn Oct 8 1869 
Bibliography — B W Bartlett Franhlm Pierce (185 ) Nathaniel 
Haw home Franklm Pierce (1852) J E Cooley Review of the 
Administration of 0 nera^ Pierce (1854) Anna E Carioll Review 
of Pieices Administration (i8:>6) J R Irelan History of the 
Life Admimstra ton and Times of Franklm Pierce (1888) R F 
Nichols The Democratic Machine 1850-18^4 (19 3) J Schouler Hts 
tory of the Dm ed Stales (1913) J F Rhodes Htsiory of the United 
States J W Bu gess Middle Period (1900) Pierces cor 

respondence was published m the American Etsfoncal Review x izo~ 
127 3S0-370 See also Richardsons Messages and Papers of the 
Presiden s (1896-99) and W R Leech Calendar of the Papers of 
Franklin Pierce (1917) (AMA) 

PIERO DI COSIMO (1462 *”15 i) the name by which the 
Florentine painter Pietro di Lorenzo is genera ly known He was 
born in Florence m 1462 and worked m the bottega of Cosimo 
Rosselli (from whom he derived his popular name) He had the 
gift of a fertile fantastic imagination which as a result of his 
journey to Rome m 1482 with Rosselh became directed towards 
the myths of classic antiquity In Rome he assisted his master 
with the frescoes m the Sistme chapel He proves himself a true 
child of the Renaissance in such petures as the Death of 
Proens at the National Gallery the Mars and Venus at the 
Berlin Ga lery the Perseus and Andromeda series at the Uffizi 
m Florence and the Hylas and the Nymphs of the late Benson 
collection The Immaculate Conception at the Uffizi and the 
Holy Family at Dresden are good examples of his religious 
pictures Piero was distinguished for his landscapes and their 
cheerful accessones The only known portraits that can be 
definitely ascribed to him are at the National Gaiety the so caEed 
Bella Simonetta at Chantilly the portraits of Giuhano di San 
Gallo and his father at The Hague and a head of a youth at 
Dulwich Vasari related that Piero excelled m designuig pageants 
and tnutnphal processions for the pleasure loving youths of 
Florence Piero di Cosimo exercised considerable mfiuence upon 
Ms felow pupib Albertmelh and Bartolommeo deiia Porta and 
was the master of Andrea del Sarto Examples of his work aru 
to be found at the Louvre m Pans the Liechtenstein colec 
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Uon in ’Vienn'i tlie Cor^^liese and Cor im Gallenes m Rome the 
Berlin llu eum the bpcdale dedi Innocenti m Florence and 1x1 
the collect on oi Bu le in London and Cornvvailis West in 
lands "Vlanoi 

See Vasari Vt e F Rnapn Ptero di Cosimo (Halle 1S99) H 
Haberfeld P ew dz wo (Breslau 1901) 

PIERRjuj the capital city of Sou h Dakota L S A. and the 
countv seat of Hughe count / m the centre or the State on the 
east banl of the Missouri river opposite the mouth ot Bad river 
at an altitude (at the State capitoi) of i 496 ft It is on Federal 
highways 14 and 83 has a municipal airport and is served b> the 
Ch ca o and \orth 'Western raihvay Pop 19^0 Federal census 
3 659 Four miles north cf the city is a monument markm«^ the 
geographical centre oi the State and the approximate centre of | 
North \merica The State capitol (erected i90:,~io) is a beau 
tiful building 9 ft long by i 4 ft wide and 161 ft hi^-h to the 
lop of the lantern Near the capi oi is an artificial lake fed 
from an artesian well by water which never freezes where swans 
geese ^nd wild ducks live the \ ear round The cit> owns more than 
a mile of river frontage and its parks include a wooded island 
of I 000 acres Artesian wells suppl> the city not only with water 
but also with natural gas of high heating content Pierre is the seat 
ot a <yoverpment Indian school and of 'Northern college (Christian 
established 19 /) The State Historical Museum (m the capitol) 
has many interesting rehes including a leaden plate buried m 
3^743 hy La Verendr>e on a hill across the river (within the present 
city of Fort Pier e) to claim the country for France and discov 
ered by high school children m 191^ Pierre is an important ship 
ping poirt and centre (f wholesale and lobbmg interests It has 
railroad shops granite works and other manufacturing mdusmes 
The first permanent settlement b> white men m South Dakota was 
made m 18 1/ by Joseph La Framboise a fur trader just below 
the mouth of Bad river He called his post Ft Teton In 182 
Ft Tecum eh was built m up stream and m 1S3 when its 
site was washed into the river Ft Pierre Chouteau ’^as erected to 
take its place a mile farther up stream and a little back from the 
river It was named after Pierre Chouteau Jr (1/89-1865) who 
had m 1804 succeeded his father m the Missouri Fur Company 
and for o years Ft Pierre (as it soon came to be called) was 
the chief fur trading depot of the Upper Missouri country In 
1855 the United States bought the building and other property 
of the post and laid out around them a military reservation of 
2/0 sqm (abandoned m 1857) which was the headquarters of 
operations agamst the Sioux and the scene of a council with their 
chiefs In the early days steamboats plied regularly on the Mis 
soun river as far as Ft Benton (Montana) i 000 m above Pierre 
The first sermon in South Dakota was preached m 1840 by the 
Rev Stephen R Riggs a mis lonary to the Dakota Indians on a 
spot near the free wagon brid«*’e across the Mi souri which bears 
hiS name The city was platted m 1880 incorporated as a village 
in 1883 and chartered as a c ty in 1900 One of the few surviving 
herds of buffalo m the United States is quartered in the river 
brakes 4 m north of Fort Pierre 

PIERREFONDS a town of northern France m the depart 
mentofOise gm SE of Compiegne by road Pop (1931)10 i 
Pierrefonds has an nth to ibth century church and its mineral 
springs are in some repute The famous chateau was begun in 
the late 14th century by Louis d Orleans to whom the domain 
was givqp. by Charles VI and finished early .m the 15th century 
It was later held by the Burgundians the English and the ad 
herents of the League from whom it passed to Henry IV It 
was dismantled in 162 The rums bought by Napoleon I were 
faithfully restored by order of Napoleon III in 1858-95 under 
the direction first of Violiet le Due and afterwards of E Boes 
willwald The building is rectargular in shape with a tower at 
each corner and at the centre of each of the walls A lofty keep 
defends the principal entrances on the south west 

PIERISOT [Ital Pedrakno'} the name given to the leading 
character in the French pantomime plays since the iSth century 
transferred from the Italian stage and revived especially in 
recent times He is always m white both face and costume with 
a loose and daintily clowmsh garb and is represented as of a 


freakish di position Modem picrrot plavs have converted the 
pitrrot into a romintic and pathetic figure (See Pa\tomime ) 

PIETAS, in Roman mvthoiog} the personification of the 
ense of dut> towards God and man and towards the fatherland 
Accordmo' to legend a 30ung woman m humble circumstances 
whose father (or mother) was l>mg in prison under sentence of 
death without food mmaged to gain admittance and fed her 
parent with nilk from her breast To commemorate her filial 
affection a temple was, dedicated (iSi sc) by Mamus Acihus 
G abrio to Pieta m the Forum Hoiitormm at Rome on the spot 
where the 3oung %om«,n had formerly hved The temple was 
probably origma ly vowed by the eider Giabrio out of gratitude 
for the pietas sho mi during the engagement by his son who may 
have saved his lite as did the elder Airicanus that of his father 
at the battle of Ticmus (Livy x\i 46) the legend oi the young 
woman (borrowed irom the (Jreek story of My con and Pero \al 
Max V 4 ext I j was then conne ted with the temple by the 
identification of its site with that of the prison Pietas is shown 
on coins as a matron throwing incense on an altar her attribute 
bemo- a stork Typical examples oi piety are Aeneas and Anto 
ninus P us who founded games at PUeoh in honour of Hadrian 

Bibliograpiiv — See \al Max v 4 7 Plinv Nat hist vii 12 1 
L\v \i 34 Ftbtu s\ G Wj sowa R gton und Kulttis der Romer 
(190 ) F Ivuntze Die Legende von der guten Tochter m Jakr 
bncher fur das klamsche iltertum (1904) xiii 2S0 

PIETERMARITZBURG, the capital of Natal South 
Africa 29 46 S 30 E altitude x8 feet Though only 
41 m inland it is / ^ m by rail from the p©rt of Durban The 
mam town is laid out on a low ridge between the Umsundusi 
River and the Dorp Spruit^ Suburbs have grown up on two 0 her 
ridges across the river to the south east of the town and also 
on the slopes of a marked escarpment which n es over i 500 
ft above the town on the north west side The low ground be 
tween the ridges is occupied either by Indian dwellings and culti 
vation or by open spaces laid out as public parks and sports 
grounds with which the citv is very well provided On the west 
of the towm are the botamcal gardens There are memorials of the 
Zulu South Afncan and *\orld Wars The town was founded in 
i8o9 by Dutch immigrants and connected bv railway with Durban 
m 1880 

Among the public buildings are the town hall containing a re 
markably fine organ and a good collection of pictures the Pro 
vmcial Council building the Colonial offices the Court house 
the post office and the museum which has an exceedin^^ly good 
collection of the South Afncan fauna The Voortrekkers museum 
IS housed in what used to be a Dutch church Th Natal Society 
library is also admirable The city is the seat of an An lican 
bishop It IS noted for its agricultural show held every June 
There is a large number of high schools for day pupils and 
boarders both **0 the city and outside In addition there is a train 
mg college and a university college a constituent of the University 
of South Africa Means of locomotion are provided by 1 tram 
way system jmrikshas and motor cars In 19 i the population 
included 9 992 natives 6 944 Asiatics i 089 coloured people and 
17998 Europeans The latter had increased by 1931 to 20944 

PIETERSBURG, chief town of the Pietersburg district of 
the Transvaal 177 m by rail N NE of Pretoria al itude 4 269 
ft Pop (1921) 24s whites 3325 natives 183 Asiatics and 
lOj coloured total 6063 The surrounding country contains 
mmerais To the east are the Klein Letaba and other low country 
goldfields to the west are the 'Waterberg goldfields Asbestos 
tm and corundum also occur the latter being exported m fair 
quantity Cereals tobacco cotton and groundnuts are cultivated 
and towards the east citrus estates have developed 

PIETERS HILL, 10 miles S S E of Ladysmith has given 
I Its name to the fourth and finally successful Bntish attempt to 
relieve Ladysmith at the end of Feb 1900 (see Ladysmith and 
South African War) Buller having tried a frontal attack and 
two attacks on the nght of the Boer lines now resolved to assail 
their left and the operations opened with the successful storm 
mg of their positions on the south bank of the Tugela east of 
Colenso which fell in|o British handg after six days of methodical 
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fighting Thereafter Builer drew back the bulk of his torce to he 
north bank its next objecti\e being the group oi hills immediaffely 
north of Colenso On Feb / tlie Bntish n ht^win captured 
Pieters Hill the northern bmtr ss of ht ridge and next d \ 
Builer s cavalry entered Ladv mi h which had stood a four 
months sie e 

PIETISM a mo\ement m the Lutheran Church Vvhich o e 
towards the end of the i th and contirued during the hr t b If 
of the following centur> The name o Pieti ts wa m\en o 
the adheients of the mo\ement as a term of r dicule like ^at of 
Methodists somewhat later in England T^ Lu heran Church 
had continued Meianchthon s attempt to construct the e\ an di al 
laith as a doctrinal system and it appeared to rian> laithlal 
adherents to ha\ e become a creed bound theological and acra 
mentanan institution where the dogmatic formularies of the 
Church had usurped the po ition which Luther him elf had a 
SI ned to the Bible alone The mflaence of the Reformed Church 
iq v) on the other hand m pite of the predestmanamsm of 
Calvin made less for doctrine than the practical formation of 
Christian life The Presbvtenan constitution ga\e the people a 
share m church life which the Lutherans lacked but it involved 
a dogmatic legalism v hich imperilled Christian freedom and f os 
tered self righteousness 

The direct on inator of the movement for the revival of a 
practical and devout Christianity was Phihp Jacob Spener who 
combined the Lutheran emphasis on Bibhcal doctrine w-ith the 
Reformed tendency to vigorous Christian life Born at Rappolts 
weiler m Alsace on 4 he i^th of January 1635 trained by a devout 
godmother who used books of dev otion like Arndt s True Chris 
tiamty accustomed to hear the strmoj^s of a pastor who preached 
the Bible more than the Lutheran creeds Spener was early con 
vmced of the necessity of a moral and religious reformation of 
the German Church He studied theology with a view to the 
Christian ministry at Strassburg and entered upon his first pas 
toral charge at Frankfort on the Mam profoundlv impressed with 
a sense of the danger of the Christian life bemg sacrificed to zeal 
for rigid orthodoxy Pietism as a distinct movement in the Ger 
man Church was then originated by Sj^ener b} religious meetings 
at his house {collegia pietatis) at which he repeated his sermons 
expounded passages of the New Testament and induced those 
present to join m conversation on religious questions that arose 
They gave rise to the name Pietists In 16/0 Spener pubhshed 
his Pm desidena or Earnest Desires for a Reform of the True 
Evangelical Church In this publication he made six proposals as 
the best means of restoring the life of the Church (i) the earnest 
and thorough study of the Bible in pnv ate meetings ecclestolae in 
ecclesia (2) the Christian priesthood bemg universal the laity 
should share in the spiritual government of the Church (3) a 
knowledge of Christianity must be attended by the practice of 
it as its indispensable sign and supplement (4) nfttead of merely 
didactic and often bitter attacks on the heterodox and unbe 
iievers a S3mipathetic and kindly treatment of them (5) a re 
organization of the theological training of the universities giving 
more prominence to the devotional hfe and (6) a diierent style 
of preaching namely m the place of pleasing rhetoric the im 
planting of Christianity m the inner or new man the soul of 
which IS faith and its effects the fruits of life This work pro 
duced a great impression throughout Germany and although large 
numbers of the orthodox Lutheran theologians and pastors were 
deeply offended by Spener s book its complaints and its demands 
were both too well justified to adrmt of their being point blank de 
med A large number of pastors at once practically adopted 
Spener s proposals In Paul Gerhardt the movement found a 
smger whose hymns are genuine folk poetry In 1686 Spener ac 
cepted an appointment to the court chaplaincy at Dresden which 
opened to him a wider though more difficult sphere of labour One 
of his most enthusiastic disciples was August Hermann Francke 
who had founded the famous orphanage at Halle and with the aid 
of Christian Thomasius and Spener founded the new university 
there The theological chairs were filled in conformity with 
Spener s proposals Spener died in 1705 but the movement 
guided by Francke spread oyer Middle an 4 North Germany One 


OI It leanest achievements wa tl e organization ot the Moravian 
Church IP 1 / bv Co von Zinztnd^rf Spener s godson 
and a pupil m the H ilie Or iha age 

P e 1 nr or cour c b id its veakr esses Mv^ny Pietist mam 
t xnea th t he nc bir h mu alw ij s be preceded b> agonies 
of repe ance nd that onlv a regenerated theo%gian could teach 
fheok<n V h le the whoic s hool shurned J1 comiFon worldh 
mu em ms such as dan ing the theatre and public gimes 
There thus aro c a new lorm of ju tiiication b\ works 

\ a di tmet 11 ov ement Pietism hv*d run its course before the 
midd e oi tne loth century bv its vei> individual! m it had 
helpea to prep re the wav for ane her great movement the II 
iummation { 4 uf ar m ) 

Bibliogi vpil — Si€ Hefpe Geschchte des Pieti mus m d dcr Mystik 
in der rejormirten Kzrehe (iS 9) which is vmpathetic \ Ritschl 
Geschichte d s Ftetismus vols i88o~S6) which is hostile and 
C Sdchsse Lrspnmg und Ween des P etismm (18S4) See al o 
Fr Nippold article m Tkeol Stud und Knttken (iSS ) pp ^4 -^92 
H von Schubert Outln s of Church Htstorv ch \v (Eng trans 
1907) C Mirbt article Pieti mus tn Herzo^Hauck Realenc^Ho 
padte and article Pieti m in Hastings Encyclopaedia of Religion 
and Ethics 

PIETRO DELLA VIGNA or PIER DELLE VIGNE 
[Petrus DE \i\EAS or DE \i^Eis] {c 1190-1 49) chancellor and 
secretarv to the emperor Frederick 11 born at Capua in humble 
tircumstances studied law at Padua He became secretary to 
Frederick II who made him pidex magnae ctmae councillor 
governor of \puha prothonotdr> and chancellor The emperor 
of whose heart he held the ke>s as Dante sa>s sent him to 
Rome in 12^2 and i 3^ to negotiate witfe the pope to Padua in 
I ^9 to induce the citizens to accept imperial protection to 
England m i 04-05 to ar ange a marriage between Frederick 
and Isabella sister of King Henry III He proved a skilful 
and trustworthv diplomat and he persistently defended the em 
peroi against his traducers and against the pope s menaces At 
the Council of Lyons Pietro della Vigna entrusted the defence 
of his master to the jurist Taddeo of Suessa who failed to pre 
vent his condemnation Frederick had his chancellor imprisoned 
and blinded without giving him a chanct to rebut his accuser 
He IS said to have committed suicide in his prison at Pisa m 
I 49 His tragic fate gav e rise to many legends 

Pietro della Vigna wrote verse in the vernacular tongue of 
which two can om and a sonnet are extant His letters {Eptsto 
larum Itbri vi 2 vols Basel I/40) are of histoncal value A 
collection of the laws of Sicily a Tractatus de povestate %m 
penalt and another treatise On Consolation in the style of 
Boethius are also attributed to him 

See Huillard Breholles Vie et correspondance de Pierre de la Vtgm 
(Pans 1864) Presta Pier delk Vigne (Milan 1880) Capasso and 
lanelli Pier delle Vzgne (Caserta 18S ) see also Frederick: II 

PIG (a word of obscure origin connected with the Low Ger 
v.nd Dut word of the same meanmg bigge) a common name 
given to the domestic swine (For the zoology see Swine ) 

British Breeds — ^Twelve breeds are recognised in Britain — - 

The Large White or large Yorkshire is a breed which has been 
evolved m the north of England and is now very wide spread and 
important The animals are large long and deep and when young 
even if heavily fed do not readily become too fat The head 
IS long light in the jowl and wide between the eyes with long 
thm ear inclined slightly forward and fringed with Jiong fine 
hair The neck is long but not coarse the nbs are deep the loin 
wide and level the tail set high and the legs straight and set 
well outside the carcass The whole body including the back of 
the neck is covered with straight silky hair which denotes 
quality and lean meat Pigs of this breed are very prohfic and 
they may be grown to enormous weights — over ii cwt alive 

The Middle White is considered to have been produced by 
crossing the Large White and the now extmet Small White The 
latter was a small early matunng and excessively fat pig 

The Middle Whites aie built on a smaller scale than the Large 
Whites They are shorter m the heads and legs and fuller at the 
jowl thicker and more compact m the body The sows are not 
quite as prohfic as those of the Large White breed but as their 



PIG 


920 

produce matures earlier thL> are mucli in demand for breeding ' 
porkers If fed to heavy eights the ammils become too fat 
The Lmcolnsktre Curly Coated or Boston pig is a local breed 
of great size and capacit) for producino- pork It is rery hard\ 
and proliiic bu somewhat coarse in the bone It has an abun 
dance of long curlv hair a short face and a straight nose and 
the ears not too long and heavy fail over the face It crosses 
well with the Lar^^e White the Large Black and the Berk hire 
The Large Black breed which vies with he Large Wh te breed 
for size has only smc igoo received national showcard reco 
mtion but there is ample evid nee that v^ith its characteristic 
whole black colour vv th a mealy hue len<^lh fine hair and lop 
ear the Lar^e BlacI existed m the south of Engl nd for genera 
taons It has been continuously and carefuil> bred in Cornwall 
Devon Essex and Suiok and irom these centres it has rapidly 
spread all over the country Large Blacks are exceedingly docile 
and the ears hanging well forward over the e>es contribute 
materiaEy to a quie ness of habit which renders them pecuharly 
adapted to field grazing On account ot their hardiness and cLs 
position to early m turity the> have proved valuable for cross 
mg The Large Black Pig Society was incorporated in 1899 
The Berkshire is a black pig with a pinkish skin and a httle 
white on the face pasterns and tip of the tail It has a mod r 
ately short head with a deep compact carcass and wide low 
and well dev eloped hind quarters with heavy hams The skin 
carries an abundance of fine hair The Berkshire is an early 
maturity breed which has been somewhat inbred and is not so 
Purdy and prohfic as most breeds The boars cross weh with 
common stock The breed produces meat of outstanding quality 
and IS extremely difficult to beat m carcass competitions it does 
best when fed for the pork market 
The Tmnworth is one of the oldest breeds of pigs and is con 
sidered to be directly descended from the wild native pig The 
colour IS red or chestnut The head body and legs are lono- and 
the ribs deep and fiat Orioinaily a local breed m the districts 
around the Staffordshire town from which it takes its name it | 
IS now extensively bred and highly valued as a bacon pig I 

The Cumberland is a pig of the Large White type It is how I 
ever shorter and thicker in form it has a dished face and ' 
drooping ears The hair is fine and sparse The breed fattens 
readily and the pork is of good quality 
The Long White Lop Eared was formed by amalgamating the 
Old Glamorgan and Welsh breeds which were of a similar type 
The general conformation is very similar to that of the Large 
Black The ammais are hardy and they do well in the open air 
The Large White Ulster is of the Large White type but com 
pared with that breed it is shorter in the body finer m the hair 
thinner m the skin and possesses drooping ears It is very suit 
able for the bacon trade and is kept in Ulster practically to the 
exclusion of all other breeds 

The Gloucestershire Old Spots is an old local type which was 
constituted as a pure breed in 1914 The breed is rather thicker 
m form than is the Large White The colour is black and white 
in fairly large clearly defined spots The head is of medium 
length the ears are long and drooping The animals are hardy 
and they are very suitable for the heavy pork trade 
The Wessex Saddleback and the Essex are two breeds of very 
similar conformation and colour markings The colour is black 
with a white saddle and white fore legs The Essex also has 
white on the hind legs the tail and the nose The animals are 
of medium size and are considered to be hardy 
Management — ^The brood sow should be lengthy and of a 
prolific strain known to milk well She is moderately fed and put 
to a hoar of her own age when large enough t e seven to eight 
months old She remains in a state of oestrum for about three 
^ys and if not pregnant comes in heat again in three weeks 
Breeding swine male and female run most of their time at pas 
tore and a liberal allowance of green food or raw roots 

The ptmd of gestation is sixteen weeks Stx to eight ifigs are 
r*fed of the first fitter and ten to twelve afterwards Many 
are fattened to greatest profit after the second or 
bpt m dtjker hand the tmmafe tmy be tept at 


long as thev are satisfactory breeders Two htters are produced 
in one >ear as pigs are usually weaned at two months old and 
the sow will take the boar at from three days to a week after the 
pigs are removed according to condition 

The dige tive s> tern of the pig is not fitted to deal with 
fibrous or bulky lodders and the food should be highly concen 
trated In practice pi s are fed largely on dairy by products such 
as i^hev and separated milk milling offals cereal meals waste 
potatoc and kitchen scraps Pigs do v-eli on mixtures of milk 
I roducts and cereal meals or offals If no milk or whey is avail 
able the meals or potatoes should be b lanced with 10% of white 
fi h meal or meat meal or other foodstuff rich m albuminoids 
Kitchen craps should be cooked and the fat skimmed off before 
being given to pi s Potatoes are best fed in a cooked condition 
Chalk and other mineral matter are often added 

Every endeavour should be made to piovide young pigs with 
some milk or milk product for a time after weaning Fattening 
pigs should be given from I to ^ lb of mixed cereal meals or 
their equivalent of other foods for every week of age Thus 
at I ve ks the pig should get about 2^ lb of dry meal or its 
equivalent per day at o weeks about 4^ ib at 30 weeks about 
4 lb Another rou^-h rule is to give i ib of meal for every 25 ib 
live wei bt With dry food water will of course have to be avail 
able Sows in pig require about 5 ib of meal or its equivalent per 
day sows in milk need 10 or 12 lb It is usual to spread the 
ration over three meals per day 

Porker pigs are frequently slaughtered when about 4i months 
old and 100 lb live wei<^ht they yield aboA: 6^ lb of dressed 
carcass Many pigs are however marketed for pork at much 
greater weights A typical -bacon pig should weigh about 220 lb 
live weight or 165 lb carcass weight and should be ready for 
slaughter when 7-8 months old 

BiBtiOGKAPHV — R Wallace Farm Live Stock of Gteat Britain 
(1923) C S Plumb Types and Breeds of Farm Ammais Watson and 
More Agriculture The Science and Practice of British Farming 
(1928) Henry and Mornson Feeds and Feeding Also The Herd 
Books of the Breed Soc eties and official publications of the Agncul 
tural Departments of Great Batam Canada and the United States 

(R Wa J A Mo) 

The United States — ^The Poland China breed originated m 
Ohio principally in the counties of Butler and Warren The 
foundation stock consisted of so called Bedford Woburn Rus 
'iian and Insh Grazier hogs improved by an introduction of 
Berkshire b^ood The breed was at first white and black spotted 
but later the black body with white at the face feet and tip of 
tail became the standard colour The breed is large in size boars 
commonly weighing 1 000 lb while sows at maturity often weigh 
as high as 800 Ib Len^^thy proportions combined With height 
ruggedness of bone and meat producing qualities are especially 
stressed in this^breed The head of the Poland China is rugged 
m appearance medium m length and slightly dished m the pro 
file The ear is ngid from the point of attachment on the head 
to approximately one half to two thirds of its length with the 
tip one half or one third broken over In body conformation 
the Poland China is long deep and tali The shoulders are smooth 
and compact and the back is evenly and smoothly arched This 
breed is found in all parts of the United States as well as in 
many other countnes 

The Duroc Jersey originated m the eastern part of the United 
States mainly m New York and New Jersey The foundation 
stock It IS thought came from Africa Portugal and Spam In 
general the conformation of the Duroc Jersey resembles that 
of the Poland China However the head is smaller and more re 
fined and the back is somewhat more evenly arched In colour 
this breed ranges from a hght golden yellow to what approximates 
a mahogany brown The ideal colour, however is a deep golden 
yellow inclining to a cherry red 

The Chester Whtte ongmated m Chester county Pa The 
foundation stock consisted of native stock comlnned with English 
hogs particularly the Large Yorkshire Individual breedte l»ye 
at various times attempted to establish otlter s imilar rd 
diameter and breeding to the Cke&Ut "Whit A notkbfe, 

^ Of this It the 01 C, ^Inch 
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Chester White This latter called breed is organized into a 
breed association and the breeders ecord their ammiis s {ia 
ratel> trom the Chester White There eem to bt little to dis 
tmguish one breed from the other The Chester White is pure 
white in coiour alihou h b^ack or bluish pots known a fretUes 
are frequen lx found on the hide In sue the Chester Whi^t does 
not quTe rai k i ith the Po%nd China or the Duroc Jer e> Boars 
at maturity ho\ t^er of en weigh 900 lb while the females com 
monl> reach a weight of 00 Ib A medium sized head and ear 
clean trim jowls and an e\eiii> turned back are tba actens ic 
ot the Chester W hite Like the Po%nd China and Duroc Jersey 
one half to one th rd 01 the tip end of the ear is broken o\ er 
This breed is quite popu^r in the corn belt but due to it white 
colour does not land the sun as w e"*! as a dark coloured breed 

The Hampshire breed whdo a nativ of \menca originated 
from Eno^lish siocL probably the Wessex Saddle Back and th 
Essex In colour markings the Amencan Hampshire resembles 
these breeds The Hampshire has had its greatest improvement 
m Ohio Illmoi Iowa and other corn belt States The bre d 
has gained its popularity through its fecundity foraging properties 
and its ability to yield a high grade carcass Among the common 
lard breeds m Amenca the Hampshire is relatively small It is 
extremely trim m its lines is especi^llly clean cut about its head 
and IS smooth and hrm in its bone The face of the Hampshire 
IS straight in profile and the ears are rigid from point of attach 
ment at the head to the tip end The promoters of this breed 
disciiminate against heavy jowls dished faces and any tendency 
toward roughness 

The Berkshire breed is a native of England but has received 
considerable attention in Amenca It^is classed as a lard breed 
and has been especially noteworthy because of the high quahty 
of carcass it produces The Berkshire has the same colour mark 
mg as the Poland China but is not so large m size The ears are 
rigid and the face is dished 

The Tamworth and Large Yorkshire are the two most common 
bacon breeds in Amenca Both these breeds received their ongm 
in England and are similar in body conformation They differ 
however in colour The Large Yorkshire is white while the 
Tamworth is red similar to the Duroc Jersey in this respect 
The bacon breeds are less popular than lard breeds (JSC) 

PIGEON, a name of Norman introduction for certain birds 
of the family Columbae {see Dove) Perhaps the best known 
species to which the name is exclusu ely applied is the passenger 
pigeon {Ectopistes mtgrarms) of North Amenca Formerly 
nesting in countless multitudes in the then backwoods of Ken 
lucky Ohio and Indiana this bird is now extinct the last speci 
men dying in Cincinnati Zoological Gardens m 1914 The passen 
ger pigeon was about the size of a turtle dove but with a long 
wedge shaped tail The male was a dark slate colour above and 
purplish bay below the female drab above dull%hlte beneath 
The beautiful fruit pigeons {Treron) of tropical Afnca India 
and the Malay Archipelago are perhaps the most delicately ^ 
flavoured of all birds 

The largest forms are the giant crowned pigeons {Gourd) of 
New Guinea they have a beautiful filmy fan shaped crest on 
the head The Nicobar pigeon {Caloems) is remarkable for the 
long lustrous neck hackles and its pecuhar gizzard 

Pigeons lay two or three white eggs and the naked helpless 
young are fed by a secretion from their parents crops ( pigeon 
milk ) 

PIGEON FLYING, the sport of racing homing pigeons 
bred and trained for the purpose It is of very recent date 
although the use of birds as a means of carrying messages {see 
Pigeon Post) is of great antiquity Belgium may be considered 
as par eticcettence the home of the sport the first birds flown there 
probably coming from Holland Long distance flying began in 
iSffl with a match of room while in XS20 there was a race from 
Pans to Lie^e^ and in 1823 from London to Belgium The Belgian 
mneours miwnd a race of about 5oofn from Toulouse to Brus 
sefe, was mat^urated m ih which 3iear the regtte 
feces m Great Britam took place 

■^The sport was mirudlucel feto the the 
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vear iS/-, althou h regular racing did not begin until iBjS 
Since then it has guntd widespread popularity Tht speed 
d pend \erv great!} upon the state of the atmosphere In the 
late from MonUrgis to Bru stK m %b b m bright and clear 
weather all the prize winner made the distance or 70m withm 
^ hours wnile in the s me lact in ib j on a thick and stormy 
ddx o hours pas ed before the hrst bird arri\ ed 
Training — The loll houM be on a commanding site It is 
b St made in the shupe o! a 1 irge room suitably subdivided pro 
tectea from \eriPin and pro\itl d with drinking troughs rock 
dit and crushed mortar for the birds u e It should be fitted 
with a sufficient number of nests about ft long oin m breadth 
nd height hrran ementh hould be made for aliowing the 
pigeons to fl> out dail} for exercise and they shouM be trained 
to re enter the loft through bolting wires which open inwards 
only into a small chamb r to which an electric arrangement may 
be fitted so as to sound a bell and warn the owner of the arrival 
of a bird The food of b rds m training consi is of vetch beans 
maize peas broken nee and millet ili \ ariouS^proportions accord 
mg to the coun ry climate and season of the >ear the daily 
allowance for each bird being about 40 grammes w ight 
Training should commence m warm weather when the bird is 
about four months oid and consists m talc ng it out m a closed 
wicker basket and iibe atmg or tossing it at gradually in 
Jreasing distances from its loft with several da>s interval of 
rest between the flights The usual p eliminary distances are i 
2 5 xo and 1 5 or 20m These tosse should all be made on the 
same line between the loft and say some neighbouring city m 
order that a bird may alwa>s have to % m the same general 
direction during the season About loom may be expected of 
birds the first season they do not reach their full distances until 
about the fifth year The B Igian fanciers generally dmde their 
birds into two classes one for breeding and the other for racing 
though the latter are allowed to breed within certain limits Some 
fanciers always choose birds with chicks m the nest for long 
journeys ciaiimng that they return faster with this incentive A 
seamless metal ring marked with the owners name is slipped 
over the foot of the pigeon when onV a few days old and 
dunng its racing career the lon'^er w ng feathers are stamped 
with the bird s records At the start of a race the competing birds 
are tossed together by a starter who takes the time Upon being 
released the homer ascends rapidly m spirals until apparently 
descrymg some famihar landmark on the horizon it will fly 
straight and swiftly towards it As the birds enter their home 
lofts the time is taken by the owner A bird is not considered 
to have got home until actually through th door of its loft 
PIGEON POST The use of homing pigeons to carry mes 
sages IS as old as Solomon and the ancient Greeks to whom the 
art of training the birds came probably from the Persians con 
I veyed the names of Olympic victors to their various cities by this 
means Before the electric telegraph this method of communica 
tion had a considerable vogue amongst stockbrokers and finan 
ciers The Dutch Government established a civil and mihtary 
pigeon system in Java and Sumatra early in the 19th century the 
birds being obtamed from Baghdad Pigeons were employed dw 
mg the siege of Pans m 1870-71 This led to a revival m the 
training of pigeons for military and naval purposes They have 
also been used by newspapers for reporting It has hem found 
very important to establish registration of all birds ^ order 
to hinder the efficiency of the systems of foreign countries diffi 
culties were placed m the way of the importation of their birds 
for training and m a few cases falcons were specially trained to 
. mterrupt the service m war tune tjib Germam having set the 
example by employing hawks agamst the Pans pigeons in xSyo* 
71 No satisfactory method of protecting the weaker birds seems 
to have been ^bvolved though the Chinese formerly provided their 
ingeons with whistles and fels to scare away birds of prey 
Duong the World War pgeon$ were frequently usld to hnn^ 
back messages from advanced positions and often readied very 
valimHe service^ but the devdopmeni of wsreiess tel^a|4iy Wfll 
leatoct their ' 
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PIG IRON— PIGMENTS OF SKIN AND HAIR 


iS ) BnncLmeier Af ucht Ffiege tmd Dressur der Bnejtauben , 
{Ilmenau 1891) 

PIG IRON Crude cast iron run from the blast furnace j 
dir ctly IF to moalds The moulds origxnall} "^^ere of sand formed 
in a #ay lAhich sug^^ested a nursing litter of pigs {Se Ino\ and 
Steel Blast Fur a.ce ) ' 

PIGMmTS see POINTS Chemistry of ’ 

PIGMENTS OF SKIN AND HAIR The pigment of the 
skin the pigment of the blood the pigment of the >oiL of the 
egg and the pigment of the butterdy s win«* ma} ea h be regarded 
as represent aii\e of a chemical group of coiourm matters and 
into those four groups the great bulk of the pigm nts een in the 
animal woild ma> be placed 

The Pigment of the Skin — ^The skin consists of 0 pnncipal 
layers — the epidermis or superficial portion and the dermis or 
deep portion The derm is not pigmented m man nor is the epi 
dermis m the so called -white races In the ne ro th epidermis 
IS densely pigmented the pigment being present m granules 
These granules are hot uniformly distributed throughout the epi 
dermis which itself consists of many lasers of cells but they 
are con fined to the la\er of cells ne\ to the dermis and there 
fore farthest removed trom the external surface 

The black pigment of the skin -wh ch is called melanin is situ 
ated in granules in the deepest layer of endo dermal ceils namely 
that placed immediatel> o\er the dermis All the cells of thS 
epidermis really are de eloped from this ia}cr (the Malpighian 
layer) the constituen s of which divide and -work their way 
towards the surface It might be supposed that all the epidermal 
ceils should there be pigmented but this is not so as they get 
nearer the surface they lose their pigment This is well shown in 
the case of a blister The fluid forms m the epidermis separating 
the deeper from the more superficial portion the covering of the 
blister in a negro is not pigmented 
In man the pigment is present as a quite inert deposit the 
person being no more negroid at one time than another but in 
many lower animals this is not so The frog for instance will at 
one time be dark at another pale The meiamn in the frog s skin 
IS laid down in special cells known as melanophores these may 
contract in minute balls in which case the skin is pale or they 
may expand pushing out branches m all directions in which case 
they form an almost continuous network of pigmented material 
The degree of expansion of the melanophores is regulated by 
circumstances the following table being given by Hogben (abbre 
viated) — 

Normal Respmises of Common Frog 


BadLgrotmd 

20 C 

10 C 

Light 
(a) Dry 
(h) Moist 

Shaded or dark 
(a) Dry 
(h) Moist 

Darkness 

(a) Dry 

(b) Moist 

Paflor 

Pallor 

Pallor 

Darkenmg 

Pallor 

Dari ening 

Generally pale 
Darkenmg 

Partial darkening 
Darkening 

Partial darkenmg 
Darkening 


Evidently their dark background low temperature and moist 
ness tend to make the melanophores expand The mechanism by 
which eigiansion of the melanophores m the frog is effected is 
bound up with a remarkable body situated unde neath and con 
nected with the brain — ^the pituitary body (see art Hormones) 
This body secretes no doubt at the biddiiig of the brain a hor 
mone into the blood which acting on the melanophores causes 
them to expand 
The pigment cells m the frog unlike those m man are situated 
at different levels some are m the epidermis and some in the 
dermis This arrangement has been exploited very completely by 
the chametton The chameleon possesses two layers of cetts each 
m the dermis As an example may be taken an animal which 
m colour trom a yellow or very pale green through green 
i tp something nearly black The cells of the outermost layer 
variously guanophores leukophores ochropbores iridocytes 


and interference ceils are yellowish in colour so far as is 
known these cells do not alter eith r in shape or tint Underneath 
these are the i^ielanopbores also a similar but reddish type of cell 
called er>throphoreb To take the melanophores these send pro 
cesses towards the surface more or less encircling the guano 
phores Darlenmg in the colour of the chameleon is due to the 
migration of granules ot melanin from the deeper portion of the 
melanophores m 0 the more supeitic al tentacles which surround 
the gu nophore The me ual colour which the animal presents is 
partl> due to the mixture of colours which the various pigment 
ellb pre cut and f)artl> due to the scatterin of light between 
the e The migr tion of the meianophore granules in the cha 
meleon is due largely to the hormone adrenalin The current be 
lief that he chameleon takes on the colour of its surroundings 
is much e\ag<^erated the colour is influenced largely by li ht and 
temperature and so far as the author has been able to judge in 
a ver> hmited wa) by temper also if the chameleon were annoyed 
it took on a darker colour 

Fi h too have great powers of colour change within a certain 
scale of colours which scale does simulate very closely the colour 
of the bottom on which they he Their colour change is also 
wrought by melanophores but these seem more directly to be 
controlled by the nervous system and less by hormones than those 
of the frog Thus if a nerve ^omg to a particular segment of the 
skin be severed the possibihty of colour change appears to vanish 

The Chemical Nature of Melanin — Meiamn is closely re 
lated to two remarkable chemical substances found m the body 
The one is the hormone adrenalin (which tuitis a blackish colour 
on exposure) the other is a substance yrosine which is one of 
the breakdown products 0^ protein 

The chemistry of meiamn formation has been studied chiefly 
m the vegetable kingdom A famihar example is seen when an 
apple IS cut and the cut surface is exposed to air The meiamn 
IS formed from tyrosine in the apple by oxidation but the mere 
exposure of tyrosine to air will not produce meiamn There must 
also be a ferment present which effects the oxidation This fer 
ment is called t>rosinase If two solutions — (i) tyrosine and ( ) 
t>rosmase — both of which are colourless — be mixed and shaken 
with air the mixture first becomes a reddish colour and gradually 
turns to a dark brown The reddish pigment appears to be an 
intermediate body between tyrosine and meiamn Recently Raper 
and his colleagues have shown that the role of the tyrosinase lies 
m the formation of this reddish substance the melanin bein a 
moie complicated body derived from the union of two molecules 
of this red substance 

The pigments in hair are formed on similar lines to those of 
skin H Onslow the leading authority at the time of his death 
wrote The colour of human hair depends upon the colour and 
form of the pigment (2 e , whether it is diffused or deposited in 
granules) and Upon the (air) vacuoles In light and sandy 
hair the pigment is chiefly diffused and of a yellowish red colour 
but m darker hair the pigment is present as dark brown or black 
granules Onslow recognizes three pigments m rabbits giving nse 
to SIX colours the pigments being black chocolate and yellow 
which give rise to rabbits of those colours and when the pig 
ments are diluted to blue fawn and cream respectively The pig 
ments may however be mixed or m bands giving rise to the 
agouti With regard to whiteness Onslow writes The hair of 
an animal may be white for one of three reasons — ( i ) the absence 
of either chromogen or enzyme (2) the absence of both chro 
mogen and enzyme (3) the presence of an inhibitor of the 
enzyme 

Whilst most of the pigments in the integument consist either 
of melanin or some substance closely allied to it a few are of 
quite a different origin 

The beak and the legs of fowl for instance are often yellow 
the pigment being one known as carrotm— the same that colours 
the carrot Its presence is in a sense accidental It is not manu 
facturrf m the ammai body but exists in the vegetables eaten 
It B absorbed mto the blood during digestion and being soluble 
m fat It accumulates in places where fat exists More especially 
IS this the case m the yolk of the egg Hens, fed on foods com 
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pletelv free of pigment alter a time ia\ with colourk 

yolks moreo'ver if fed on food containing other 1 it oluble j 
ments the \olk becomes corrtspondii h colou td egg % ith [ 
bright red >oiLs are obtained it the d\e '^oudan III be mixed j 
into the food 1 

It IS remarkable that haemo lobm contributes httle to the pig 
mentation of the skin — m man oni'v m pathological conci 10ns In 
jaundice the yellow pigment is the same as ordirarne aopea s in 
the bile and is practicailv haemoglobin stripped ot 3 is iron and ot 
its protein Ciosel> related to bile pigment 1 uro porphjon 
which ocLdSioiially appears m the skin and4:hen with \er\ di 
tressmg results The skin becomes exceedmgh sen ime to hght 
so that the individual requires veiling n the open air o herwi e 
he would suiter from sunburn amounting to imlammation 

\nother sort ot porph>rin is however tound m the mte"ument 
of some of the lower animals as for instance the brown line on 
the back of the earth worm This is protoporphyrin it is the 
pigment which forms the basis of haemoglobin and is most fa 
miliar as being that which colours brown eggs 
Finally the distinction between pi ment and colour mu t not 
be forgotten Black eyes and blue contain the same pi ment — 
melanin — ^black more than blue but the blue hue 1 obtained from 
the wa> in which the hght is refiefited from the surfaces of the 
fibres of which the ins is made and among which a number of 
pigment ceils are disposed (.J Bxr ) 

PIGOT, GEORGE, Bajro\ (i / 1 9-1 / / ^ ) English gov ernor 
of Madras was born on March 4 I/19 and entered the service 
of the East India Company m He became governor and 

commander m chief of Madras m Having defended this 

place against the French m 58-59 and occupied Pondicherry 
on behalf of the company he resigned office m November I/65 
and returned to England being made a baronet m r 64 In the 
following year he obtained a seat m parliament which he retained 
until his death m I/66 he was created an Irish peer as Baron 
Pio^ot Returning to India in i / 5 to occupy his former position 
at Madras Pi ot was at once involved in a quarrel with the 
majority of his council which arose out of the proposed restora 
tion of the rajah of Tanjore The governor was arrested by order 
of his opponents and was still a prisoner when he died on May i x 
1//7 In 1779 the matter was discussed in parliament and four 
of those who were responsible for his arrest were tried and fined 
£i 000 each Pigot who left several illegitimate children was 
never married and his barony became extinct 
PIG STICKING or HOG HUNTING is the sport of 
chasing the wild boar on horseback with a spear From the 
earliest times the pursuit of the wild boar has been a favourite 
pastime m Europe but the modern sport of pig sticking is of 
Indian origin It is now general!} accepted as a fact that pig 
sticking was the outcome of bear spearing which was popular 
amongst British sportsmen in Bengal until the ?^egmnmg of the 
19th century when bears had become so scarce that wild boars 
wete substituted as the quarry Early m the 19th century it 
seems that the spear was generally thrown and Captain Johnson 
writing in 18 7 gives directions for throwing the spear which 
was a weapon more in the nature of a javelm with different 
coloured ribbons attached to the butt so as to enable the owner 
to reclaim his spear In 1830 Mr Mills of the ICS seems to 
have introduced the jobbing spear in his district and this 
weapon was universally used m Bengal But the jobbing or 
thrusting spear was known before 18^0 and was used regularly by 
officers of Lord Lakes Army as early as 1803 (vide War and 
Sport m Indm m Officer's Dtary 1B02-1806) At the present 
time there are really three types of spear in general use the 
short Bengal spear which is about 5 feet long and is always used 
over hand the long Bombay spear which may be as long as 10 
to 12 feet and is always used underhand like a lance and a 
spear about 6 to 7 feet long well leaded at the butt so as to 
balance about a foot from that end which is generally used 
under hand but which can should circumstances so demand be 
used over hand This last is the type of weapon common m the 
United Provinces and Delhi districts The best type of horse is 
one that is fast and quick^yet not too b^g as very rapid twists 


and turn n u i be 111 ick when follow i pi^ winch jmk& os 
turn sharp m it tncLs For this same reason the horse mu t 
be periettlv balanced and well back on its hocks while a good 
hculder and long rein help it to stand up ov^r bad ground 
\ larg area of land is controlled «nd hunted b> a Tent Club 
which to t ponds o a Hunt in England and private expeditions 
alter pig in ^ny such area are forb dden b> etiquette 4 Tent 
Club IS man ged b> an honorarv secrtiarv which is an unfor 
tun te ti ie as this individu 1 has power and pres ige similar to 
those OX a MFH in England The season varies m different 
districts but be m is oon as the heavv undergrowth which 
prin s up during he monsoon has died sufticientlv to enabit 
riding aero countrv usuabv in Januarv and continues through 
out tit hot weather until the rams break tow aids the end oi 
Tune \pnl Ma and earlv June are the best months Meets ol 
a Tent Club take pi te as a rule once a fortnight md last tor 
two to four da>s There are two methods of hunting Where the 
whole countrv is covered wi h girth high grass and jhow 
itan iriskj a long line of beaters^advance^ while the spears 
ride with the line These ire divided into heats of three or 
four and only one heat mav nde a boar that is put up or reared 
bv ^he beaters the heat neare t the boar taking the hunt The 
rider v^ho gams first spear that is who spears the boar first 
claims the head and tusks as his troph} But where the boar 
inhabits thick patches of unndable jungle as is the case in 
Central India and Guzerat as well as m isolated cases m other 
parts the heats wait in hidin" out ide while beaters drive out 
the boar The rules for riding are the same m both cases 
There are various pig sticking competitions the best known 
of which IS the kadir Cup The word kadir (pronounced 
Karder ) merely means the old bed of a large nver All the big 
Indian rivers are constantly changing their courses and the land 
which has at one time been under water may be anything from 
five to thirty miles m width Such land is a river Kadir and is 
I overgrown with tamarisk and grass intersected with nullahs {% e 
\ water courses dry or full of water) and dotted with jhth 
(swamps) Villages are few and far between while the ground 
is the haunt of wild boar and many other species ot game both 
big and small A large part of the Ganges Kadir has been con 
trolled by the Meerut Tent Club since before the Mutiny and 
the Kadir Cup is run annually m March in this country Com 
petitors may enter two horses but not more Heats of three are 
determined by lots and the gamer of the first spear m each heat 
qualifies for the second round and so on to the semi final and 
final heats The winning of the Kadir Cup which was instituted 
m 1869 constitutes the blue ribbon of pig sticking 
Other pig sticking competitions are the Guzerat Cup which is 
run m Guzerat on similar lines to the Kadir Cup the Nagpur 
Hunt Cup which ^oes to the member of the Tent Club who gams 
the greatest number of first spears in the season and the Muttra 
Cup which was instituted in 1913 and is awarded to a team of 
three who actually kiH the greatest proportion of boars to those 
hunted This event is run in the Jumna Kadir near Muttra 
Pigsticking in India suffered severely durin^* the Vvar owing 
to the shortage of spears and many old Tent Clubs were auto 
maticaliy disbanded through lack of members and funds But 
there has been a great revival since 19x9 and almost all the oM 
Clubs have been resuscitated the sport is as popular now as it 
has ever been in the past and in 19 7 one of the largest boars 
ever recorded as being speared was killed in the Gogra Kadir by 
the Fyzabad Tent Club This boar measured 371 inches at the 
withers and weighed 3 5 pounds 
The only other country where pig sticking is practised is in 
Tangier where there is a flourishing Tent Club 
Useful books on the subject aie F B Simpson Letters on Sport in 
Eastern Bengal A E Wardrop Modern Ftg Sttckmg Sir R S S 
Baden Powell Fig Sticking or Hog Hunting (G Btr ) 

PIGWEED, a name applied to vanous plant! especially 
lamb s quarters (g ) and vanous species of amaranth (gv) 
The winged pigweed (CycMama atnplmiohwm) of the Great 
Plains region of North America is closely allied to lambs 
^ quarters See illustration on page 924 
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sa.>mg of the Johanmne Gobpel — that God is to be adored neither 
m Jeru'^alem nor on Gen7im but that His true wor hipper must 
worship Him in pint and in truth -is m complete harmon\ \Mth 
the old Chri tian piet> The Christian pilgrimage arose trom 
devotion to the memor> of Jesu the faithiui repaired to those 
places which were invested with memories of heir Lord s earthi> 
life B€thiet»em and Jerusalem became objects of such vnsits trom 
the nd century and from references m Eu ebius and others it is 
evident that the Christians of the o^d and 4th centuries were m 
the habit of visiting Jerusalem tor pra>er and that men travelled 
for purposes of praver implies acceptance of the theor> of sanctu 
anes which it is an act of pietv to Msit 

THE PILGRIMAGE IN THE ANCIENT CHURCH 
THe East — In the passa es cited above Bethlehem and the 
Mount of Olives figure as the mam goal of the pilgrim and on 
the Mount of Oii\ es the mmd must naturallv turn to the Garden 
of Gethsemane and the scene of the Ascension It ma> seem 
surprising that there-ts no me’^tion of Golgotha and the Sepulchre 
But the visitation of these sites was rendered impos ible to the 
Christians by the destruction of Jerusalem and the erection of the 
town of Aeha Capitolina The one hol> site m the towm of 
Jerusalem before the time of Constantine was the 0 called 
Coenaciiltim which receded its name m later >ears It was re 
garded as the house m which — according to the Acts of the Apos 
ties (xii 12 sqq ) — Maiy the mother of John Mark lived and 
the belief was that there the Lord held the Last Supper and that 
there the ele\en assembled after the Ascension 
The pilgrimage to Pa|j2stme received a powerful impetus from 
the erection of the memorial churches on the hol> sites under 
Constantine the Great as described b> Eusebius m his biography 
of the emperor (111 ^5 sqq J* At the order of Constantine the 

accumulation of rubbish covering the supposed site of the burial 
place of Jesus was removed and the ca\e was discovered in which 
Joseph of Anmathea had laid the bodv of Jesus and above this 
cave and the Hill of the Crucifixion the imposm^^ church of the 
Holy Sepulchre was built (a d ^ 6-^^ 6 ) The churches in Bethle 
hem and on the Mount of Olives were erected by Helena the 
mother of Constantine who herself undertook the pilgrimage to 
the Holy Land These churches were then endowed wnth new 
sanctuanes of miraculous powers and relics of Christ were found 
in the shape of the Cross and the nails The result was an ex 
aggerated importance attached to these pilgrimages a view which 
led to energetic protests especially from Gregory of Nyssa who 
composed a monograph on the pilgrimages {De m qut adeimt 
Hterosol ) Jerome like Gregory insists on the point that resi 
dence m Jerusalem has in itself no religious v alue it is not locality 
but character that avails and the gates of Heaven are as open 
m Britain as in Jerusalem (Ep 5S 3) 

But Jerome ne\ er denied the rehgious uses of the piignmage he 
considered it an act of faith for a man to offer his prayers where 
the feet of the Lord had stood and the traces of the Birth of the 
Cross and of the Passion were still to be seen (Ep 4/ ) With 

the number of the pilgrims the number of pilgrim resorts also in 
creased Of Jerusalem alone Jerome relates that the places of 
prayer were so numerous that it was impossible to visit them all 
m one day (Ep 46 9) In the Holy Land the list was still longer 
the natives were ready to show everything for which the for 
eigners inquired and the pilgrim was eager to credit everything 
In her expedition to the East Paula the friend of Jerome visited 
among other places Sarepta and Caesarea In the first named 
place she was shown the tower of Elijah m the second the house 
of Cornelius that of Fhdip and finally the grave of the four vir 
gins At Bethlehem she saw in addition to the church of the 
Nativity the grave of Rachel at Hebron the hut of Sarah in 
which the swaddhng clothes of Isaac and the remains of Abra 
ham s oak were on view (Hieron Ep 108) 

In, tiae West -^While pilgrim resorts were thus filling the East, 
th^r counterparts began to emerge in the West And here the 
point is to be found m the veneration of martyrs Care 
for the toifibs of martyrs was sanctioned by immemoml custom 
^ Church but> px thus case also, a later age failed to preserve 

fi !■ 


the primiti\t conctption in it puiii> and Augustine himself was 
obWed to defend the u ig ot the Church from the imputation 
that it imphedm transference of heathen ceremonial to the sphere 

0 Chrmtiamu (C07 tr Faust \x il The martvrs were the local 

heroes of particular communities but there were men whose life 
and death were oi si nmcance for the whole of Christendom — the 
apostles Of he e Peltr and Paul had suffered martvrdom m 
Rome and it was ine\ liable trom. the nature of the case that 
their gra\ es should oon becon e a resort not oni} of Romans 
born but of tranter 0 Tne Roman ttme ene were visited 
b> numerous pilgrpis €\en m the rcl centurv for tne arliest 
graffiti m he papal cr\pt of the Coemettnjm Calli ti mu d te 
from this period (De Ro si Kt ma witir 1 ^ Eom 

Sott 14S sqq ) 

Pilgrims were drawn to the graves of he saints com meed 
that there dnine uccour wa certain hence came the belief m 
a ne\er ending series of miracle there performed Doubt was 
unknown St Augu tint ob er\cs tha"- though Africa was full 
of martvrs tombs no miracle had been wrou ht at them so far as 
hi knowledge extended This howe\er did not lead him to doubt 
the truth of tho e reported b> others — a tact that is somewhat 
surpnsm when we reffee^ th t the phenomenon caused him much 
disquiet and perpitvitv h^. he asks can fathom the design of 
God in ordaining that this hould happen at one place and not at 
another'^ And eventuail> he acquiesces in the conclusion that 
God who gives e\er> man his mdi\idual gift at pleasure has not 
willed that the same powers should have efficacy at every sepul 
chre of the samis (Ep b • 

THE PILGRIMAGE IN THE MIDDLE AGES 

The mediaeval Church adopted the custom of the pilgrimage 
from the ancient Church The >oung Germanic and Romance 
nations did p eci eiy as the Gipek and Romans had done before 
them and the motives of these devotional journeys — now much 
more difficult of execution m the general deca} of the gieat 
world system of commerce — remained much the same They were 
undertaken to the honour of God for purposes of prayer or in 
: quest of assistance espeeiailv health But the old causes were 

1 reinforced bv others of at least equal potency The mediaeval 
I Church was e\en more proioundiv convinced than its predecessor 
I that the miraculous power of Deity attached to the bodies of 
I saints and their relics But the >ounger nations — French English 

and German — ^were scantil} endowed with saints while on the 
other hand the belief obtained that the home countnes of Chiisti 
amt> especially Rome and Jerusalem possessed an inexhaustible 
supply of these sanctified bodies 

Pilgnmages were consequently undertaken with the intention of 
secunng relics At first it was enough to acquire some object 
which had enjoyed at least a mere connection with the hallowed 
corpse One*erAusiast took a little wax dropped from the taper 
another a portion of the dust which lay on the grave a third a 
thread from the cloth co\erinor the sarcophagus still another 
plucked the flowers which visitors had planted above the tomb 
Before long however these humble trophies failed to content the 
pilgrims and they began to devote their efforts to acquiring 
the actual bodies or portions of them — frequently by honest 
means still oftener by trickery One of the most attractive works 
of early mediaevihsm — Einhard s little book Translatw Marcelhm 
et Petri — gives a vmd dcscnption of the methods by which the 
bodies of the two saints were acquired and transported from 
Rome to Sehgenstadt on the Mam 

Far more important consequences however resulted from the 
fact that the mediaeval mmd associated the pilgrimage with the 
forgiveness of sms This conception of the piignmage as a means 
of expiation or a source of pardon for wrong was foreign to the 
ancient Church It is quite m accordance with the keener con 
sciousness of sin which prevailed in the middle age§ that the 
expiatory piignmage took its place side by side with the pilgrimage 
to the glory of God The pilgrimage became an act of obedience 
and in the books of penance (PoeMtentmhd) which date from the 
early middle ages it is enjoined as an expiation for many of the 
more serious sms especially murder or the less venial forms of 
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iincliastit> The place to be \isited was not specihed but the oq Lrban 11 promised them pienar> indulgence The conquest 
pilgrim who was bound by an open letter ot his bishop to oi lose ot Jerasaitm and the erection of a Christian empire in I ilestme 
himself as a penitent ia\ under the obligation whtrever he went , naturalh welled the nflu\ Oi*Dil rim \nd though m iiS/ the 
to repair to the churches and — ^more especiallv — he toms ot ^he Hoh Ci \ again fell into the hands of the inhde! while in i 91 the 
saints and there ofter his praeers On occa ion a chain or lo s ot Acre elimin^tea the last Christian possession m Palestine 

was fastened about his bod> that his condition might be obMoas the piignma es til! proceeded It was not till the Reformation 
to all and soon all manner oi fables gamed currency how here th wars of the i6th cent a "v and the loss of Rhodes^ Candia and 
or there the iron had sprung apart by a miracle m token that C\prus to the Turks that ^n\ appreciable al eration was eftected 
the sinner was thereby absolved by God j When lo^na ms de Lo\oia (q 0 ) se sail m ^ from \emce to 

As the system of indulgences (q ?) developed a new motive Pales me only some thirteen oulb could bt mu tered on the 
came to the fore which ripidlv ov ershadov^ed all others pil piignm hip v hile ei 1 or nine otherb sailed with the \enetian 
gnmages w ere now undertaken to some sacred spot simph in tate \ e sel as f ir a C\ pros A considerable number had aban 

order to obtain the mdul ence which was vested m the re pective doned their pilgrimage and returned home on the nev?s of he tail 
church or chapel In the iith century the indulgence consi ted oi Rhodes 

m a remission of part of the penance imposed in the conies lonal For pilgrim i c o cr eas as it was st>led the permis ion of 
in return for the discharge of some obligation voluntarily as umed the Church wa still requisite The pilgrims made their joilrnev 
by the penitent Among these oblmations a visit to a particular m grey cowl fa tened bv a broad belt On the cowl thev wore 
church and the bestowal of pious gifts upon it held a prominent ^ a red cross and a broad brimmed hat a staft sack and gourd 
place and durino^ the whole period of mediaevahsm the number ' completed their equipment Dunng their ti:p,vels the beard was 

of pil nms was perpetually on the increase ’ allowed to grow and thev prepared for departure by confession 

The Pilgrim Resorts — ^The most important places of resort and communion Oi their hvmns many are yet extant ( Jeru 
both for voluntary and involuntary pilgrimages were still Pales salem mirabilis In gottes namen faren wir etc) Ships 
tme and Rome On the analog,} oLthe old IHnerana the abbot 1 belonging to the knights oi St John and the Knights Templars 
Adamnan of Iona (d 04) now coniposed his monograph De loas conducted the commerce with Palestine and the pil nms formed 
sancHs which served as the basis of a similar book by the \ ener j 4 -hemseiv es into unions elected a master and concluded their 
able Bede (d His authont> was a Frankish bishop named agreements as to the outward voyage and return m common 

Arculf who resided for nine months as a pilgnm in Jerusalem * The expense of the journev to Palestine were no light matter 
and visited the reijpiaimng holy sites oi Palestine m addition to In the i th century thev may be estimated at 100 marks of silver 
Alexandna and Constantinople Of the later itineraries the (£00) for the ordinary pilgnm The^expenses of the pnnees 
Desenpho terrae sanctae by the Dominican Burchardus de and lords were of course much heavier Duke William of Saxony 
Monte Sion enjo>ed the widest vogu^ This was written between who was in Jerusalem in 1461 spent no less than £10000 on his 
the years i 85 and i but books of travel m the modern journey {See Prutz Kulturgeschichte der Kreuz uge pp 106 
tongues had already begun to make their appearance The initia ^ sqq Rohncht Deutsche Pilgerrcisen p 4 ) 
tive was taken by the French in the i th and loth centunes and ' Great as was the number of pilgrims oversea it was vet far 
the Germans followed m the 14th and 15 th while the Book of j exceeded b> that of the visitants to the threshold of the apostles 
Mayes to Jerusalem of John de Maundeville ic 1536) attained ' le Rome which received their greatest impetus through the 

extreme populanty and was translated into almost all the ver | mau«*uration of the so called \ear of Jubilee 

mcular languages Of the other pilgnm resorts we shall only emphasize the most 

As a result of this steady increase in the number of pilgrims important Pnonty of mention is due to St James of Compo 
the old arrangements for their accommodation were found defi steila (Santiago m the Spanish province of Galicia) Here the 
cient Consequently hospices arose which were designed exclu i attraction for the pilgrim was the supposed possession of the 
sivelv for the pilgnm Those on the Alpine passes are common body of James the son of Zebedee The first connection of the 
knowledge The oldest that on the Septimer pass dates from the apostle with Spam is to be traced m the Poema de ar%s b Mar ei 
Carolmgian penod though it was restored in ii o by the bishop i xit apost dedtc which is ascribed to Aldhelm (d 709) and con 
Wido of Chur that on the Great St Bernard was founded m the tains a story of his preaching in that country The earliest account 
loth century and reorganized m the 13th To this century may of the transference of his relics to the Peninsula is found m 
also be assigned the hospice on the Simplon to the 14th those on Notker Balbulus (d 91 Martwol zn lul %%v ) But m Spam 
the St Gothard and the Lukmamer Similarlv the Mediterranean i belief in this cherished possession was universal and step bv 
towns and Jerusalem in particular had their pilgnm refuges step the theory won credence throughout the West In England 
Service m the hospices was regularly performed4)v the hospital indeed the shrine of St James of Compostella became practically 
fraternities— that is to say by lay associations working under the most f av oured dev otional resort and in the i th century its 
the authonzation of the Church The most important of these visitation had attained such populanty that a pilgnmage thither 
was the fraternity of the Eospitale hterosolymttanum founded was ranked on a level with one to Rome or Jerusalem In France 
between 1065 and iO/5 for hence arose the order of St John St Martin remained the chief goal of the pilgrim while Notre 
the earliest of the orders of knighthood {See Sx John of Jertj Dame de Sous Terre m Chartres (with a portrait of the black 
SAXEM Knights of) In addition to the hospital of Jerusalem 1 \irgin ) Le Puy en Velay (dep Haute Loire) and others also 
numerous others were under its charge in Acre Cyprus Rhodes enjoyed considerable celebnty In England pilgrimages were made 
Malta etc Associations were formed to assist piignms bound for I to the tomb of the murdered archbishop Thomas a Becket m 
the East one being the Confrerii, des pelerms de Tirre Satnte in Canterbury Cathedral The setting of Chaucers Canterbury Tales 
Pans founded in 5 by Louis de Bourbon count of Clermont gives a vivid idea of the motley company of pilgrims htti it seems 
(afterwards first duke of Bourbon) probable that Germany also sent a contingent In addition Wal 

But since m the middle ages the Holy Land was no longer held singham Peterborough St Davids Holywell and St Andrews 
by a Chnstian Power the protection of the pilgrims was no less in Scotland were much frequented In lower Germany Cologne 
necessary than their sustenance This fact after the close of the and Aix la Chapelle in Switzerland Einsiedein were the pnncipal 
irth century led to the Crusades {qv) which m many respects resorts 

are to be regarded as armed pilgnmages For the old dream of In Italy the church of the Archangel on Mt Gargano was one 
the pilgrim to view the country where God had walked as man of the most ancient centres of the pilgrimage Later the Portiun 
hved on in Ae Crusades — a fact which is demonstrated by the cula church at Assisi displaced all other resorts with the exception 
letters of Bernard of Clairvaux with the songs of Walther von of Rome but in the 15th century it was overshadowed m turn 
der Vogelweide and other Crusaders And since the strongest by the * Holy House at Loretto on the Adriatic According to 
motive in the pilgnmage was the acquisition of indulgences an extravagant legend the house of Joseph and Mary in Nazareth 
unnumbered thousands were moved to assume the Cross when m was transported by angels on the night of the gth-ioth of May 
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I 91 to Dalmatia then brought to the Italian coast opposite 
(Dec 10 I 9^) till on the th of September i 95 it found rest 
on its present site The pilgnmage ihither must ha\e attained 
great importance as early as the i^th century for the pooes of 
the Renaissance found them ei\es constrained to erect an impos 
mg pilgrim church abo\ e th^ Holv House 
The significance of the pilgrimage for the religious 1 fe of later 
mediaevahsm cannot be adequately estimated The pobsebsion of 
any extraordinary relic as everywhere considered a sufhcient 
claim for the privilege of indulgences and where\ er this privilege 
existed there the pilgrims were gathered together Ail these pii 
grimages great and small were appro\ ed and encoura ed by the 
Church \nd yet during the whole of the middle age the voice 
of suspicion m their regard was ne\er entirely stilled Earnest 
men could not disgui e from ihemsehes the moral dangers almost 
mevilabiy consequent upon them they reco mzed moreover that 
many pilgnms were actuated by extremely dubious motnes and 
they distrusted the exaggerated values set on outward works Th 
Roman papacy hacLno mor^^ zealous adherent than Boniface 
yet he absolutely rejected the idea that Englishwomen should 
make ihe journey to Rome and would willingly have seen the 
ponces and bi hops veto these pilgrimages altogether {Ep 78) 
The theologians who surrounded Charlemagne held similar 
views 


When the abbess Ethelburga of Fladbury (WorcestershireV| 
found her projected pilgrimage impracticable Aicum wrote to 
her saying that it was no great loss and that God had better 
designs for her Expend the sum thou hast gathered for the 
journey on the support of the poor and if thou givest as thou 
canst thou sha t reap as thou wilt {Ep 300) Bishop Theodulf 
of Orleans (d 8 i) made an enero^etic protest against the delu 
Sion that to go to Rome availed more than to li\ e an upnght hfe 
iCarm 67) To the same eff ct the synod of Chalon sur Saone 
(8ij) reprobated the superstition which was wedded to the ml 
grimage {c i^) and it would be easy to collect similar judg 
ments delivered m e\ery centre of mediaevahsm But funda 
mentally piignmages m themselves W'ere rejected by a mere 
handful the protest was not against the thing but against its 
excrescences 

The Modern Pilgrimage — The Reformation eradicated the 
belief in the rehgious value of visits to a particular locahty It 
IS only pious memory that draws the Protestant to the sites con 
secrated by ecclesiastical history On the other hand while in the 
Eastern Church things have undergone httle change the develop- 
ments m the Roman Church show important divergences The 
Year of Jubilee m 15 5 was unprecedented in its scant attend 
ance but the jubilees of 1573 and 1600 again saw great armies of 
pilgnms marching to Rome (see Jubilee Year oe) Fresh pil 
grim resorts sprang up mediaeval shrines which had fallen on 
evil days emerged from, obscunty The 19th century led to an 
extraordinary revival of the pilgnmage Not only did new resorts 
spring into existence — eg La Salette in Dauphme (1846) and 
more particularly Lourdes (1858) m the department of Hautes 
Pyrenees — ^but the numbers once more attained a height which 
enables them to compete with the mediaeval figures The dedica 
tion of the church of Lourdes in 1876 took place in the presence 
of 30 bishops 3 000 pnests and 100 000 pilgnms No new motives 
for the pilgrimage emerged in the 19th century unless the ever 
increasing cultus of the Virgin Mary may be classed as such all 
of the nev* devotional sites being dedicated to the Virgin For the 
rest the desire of acqumng indulgences maintains its influence 
but doubting voices are no more heard withm the pale of the 
Roman Catholic Church 

'--Mjchelant and Raynaud Itmirmres d JSrusaiem 
rMtgis $n frangm au XI XW Kill sticks (18S2) RRohnchtand 
Wkmm Deutsche Ftlgerrmen mch dem hedgen Land (1882 new 
" L Conradi Faer rhetmsche FatmUna FUgerschnften des 
XVI Mkrhmderts {18S2) G B de Rossi R&ma setter 
(1:8^) # J Marxj Dm WaUfakrtm m det hmholtschm 
aiti4e pilgrimage in the Caihokc Mncychpaedm 
m Sa|lihg$ Emytdppmdm gf Mekgwn md Mthtcs 
custbnf as tqoted m Mohammedan Babyloniam 
_ and r^igions as well as m Judaism ana 
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PILGRIM FATHERS In teiencan iu tor> Pilgrms ib 

applied to the earliest settlers of the colonv of Pl\ mouth Ma s 
and its more specific application is to the fi st cmi rants who sailed 
in the Mayflower 111 16 0 They were from the beginning Sepa 
ratists from the Church of England thev had established Indepen 
dent (Conoregational I churches at Scrooby and Gainsborough 
earh in th^ i / th cemurv and some of them had 1 d to Amsterdam 
m x6oS to avoid ptrsecu ion and had r moved to Leyden m the 
following year Thev sailed f om DelF haven late in July 16 0 
from Southampton on Ai«^ from PI}Txiouth on bept 6 and 
late m Dec 16 o fojpnded the colony of Piymiouth Massachusetts 
(bt6 ^lAssACHL SETTS Plwiolth and Mayelo ver ) 

PILGRIMS’ WAY, THE From l\mchester m Hamp 
shire England to Canterburv m k nt runs a road or w ay which 
can still be traced now on the present made roads now as a lane 
bndle path or cart trad now only bv a hne of ancient yews 
hollies or oaks which on e bordered it To this old track the name 
of Pilgnms "^ay has been given for along it passed the stream 
of p i nms coming through W mchester from the south and west 
of England and from the continent of Europe by way of South 
ampton to Canterbury Cathedral to view the place of the martyr 
dom of Thomas Becket in the north transept the relics in the 
crvpt where he was first buned a ter his murder in ii/O and 
the shrme m the Tnnitv Chapel which rose above his tomb after 
the translation of the body in i o There were two festivals for 
the pilmimage on the gtli of December the day of the martyr 
dom and on the /th of July the day of the translation The sum 
mer pilgrimage naturally became the most popular In 15^8 the 
shnne was destroyed and the rtl cs of the saint scattered but 
the great days of the pilgnmage had then passed E asmus gives 
a vivid picture of the gloi^s of the shrme and of all that the 
pilgnms saw on his visit with Colet to Canterbury m 1514 

This road although its name pf the Pilgrims Yay has for long 
confined it to the road by which the pikrims came to Canterbury 
from Winchester follows a far older track Right back into 
British and even older times the mam direction which commerce 
and travellers followed across southern and western England to 
the Straits of Dover and thp Continent lay from Canterbury along 
the southern chalk slope of the jSiorth Downs to near Guildford 
then by the Ho s Back to Farnham At this point th oldest 
track went across Salisbury Plain towards Stonehenge and so on 
to Cornwall From Farnham westward the onlv portion of this 
the oldest track that can now be traced is a small portion that 
still bears the name of the Harrow (t e hoary old) road It was 
in early times abandoned for the road from Winchester to which 
the stream of travel and commerce from the Continent and the 
south and south west of England was diverted 

The ancient road has been traced fuli> in Mrs Adys book 
The Pilgnms Way (i8q<?) and the older track in the fullest detail 
in Hilaire Bellocs The Old Road (1904) 

PELKINGTON, FRANCIS (d 1638) English madrigal 
composer the details of whose early hfe are obscure took his 
I Mus B at Lincoln college Oxford He was attached to Chester 
cathedral about 1604 and a few years later was ordained His 
chief works include a book containing 21 vocal pieces and a 
pavm for the lute and bass viol (1605) The First Set of Main 
gals and Pastorals (1614) and The Second Set of Madngals and 
Pastorals (1624) 

PILLAU, a seaport and watering place in the Prussian prov 
mce of East Prussia on the spit of sand (Mehrung) which sepa 
rates the Fn&che Haff from the Baltic on the north of the entrance 
channel and 29 m by rail from Komgsberg Pop (1933) 7 092 
Pillau IS the place where Gustavus Adolphus of Sweden landed in 
1626 It did not obtain civic pnvileges until 1725 but was fortified 
shortly after that date It has a harbour which serves as the outer 
port of Komgsberg and to some extent also of Elbing and Brauns 
berg A new navigable channel was in 1900-1901 constructed 
across the Fnsche Haff from Pillau to Komgsberg Pilau has a 
school of navigation and is a weU known pilot station Ship build 
■ mg and fishing are earned on 

PILLNITZ, a village m the repubhc of Saxony^ situated on 
, the tight bank of the Elbe^ 5 m above Dr^den Pop (?9S3) 

b ♦ 
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I ji The palace bmii m idiS oe the site ot i building 
which was burnt The place became a residence of th electors oi 
Saxony about 1700 By the comention of Piimitz m '\ugust I/91 
the emperor Leopold II and Frederitk II Ling ot 

Prussia agreed to take common ac ion against any attack on tne 
part of France 

PILLORY, an instrument of punishment which cons sted of 
a wooden post and frame fixed on a pla form raised everai leet 
from the ground behind which the culpri tood his head and 
his hands being thrust throu^^h holes m the frame tis are the 
feet m the stocks) so as to be held fast e\|fosed m front ot it 
This frame in the more complicated farms of the m trument 
consisted of a perforated iron circle which secured the heads and 
hands of several persons at the same time but it was commonly 
capable of holdinc^ on!} one 

In the statutes of Edward I it is enacted that every piIior> or 
stretch neck should be made of convenient strength so that 
execMion might be done on offenders without peril ot their 
bodies It was customary to shave the heads wholly or partially 
and the beards of men and to cut off the hair and even m e\ 
treme cases to shave the heads of femaL culprits By the Statute 
of the Pillory (1266) the piilor> was made the penalty for many 
small offences In 1637 2,n attack wi^ made on the Press and the 
pillory became the recognized punishment of those who published 
books Without a licence or libelled the Government In 1816 the 
pillory was abohshed except for perjury and subornation and the 
perjurer Peter James Bossy was the last to stand m the pillory at 
the Old Bailey forgone hour on June 2 1S30 It was finally 

abohshed m 1S37 at the end of Wilham IV s reign In France the 
pillory called carcan was employed tiil 18^2 In Germany it was 
known as pranger The pillory was used m the American colonies 
and provisions as to its mfiiction existed in the United States 
statute books until i8o9 survived m the State of Delaware 
until 1905 (See Stocks ) 

PILNYAK (1894- ) Russian novelist Boris Andreevich 

Vogau who later took the pen name of Pilnvak was born on Sept 
29 1894 m Mojaisk Moscow province His childhood and early 
youth were spent on the Volga and arSong the peasants and the 
land administration intellectuals He studied economics at 
the Moscow commercial institute and began pubhshmg stories 
m 1915 During the Bolshevik revolution Piinyak hved in Mos 
cow and also travelled through Russia studying the new condi 
tions In 19 3 he visited England and Germany His works deal 
with the first chaotic stage of transition from the old Tsarist 
Russia to the new world of the Soviet Repubhc He is the 
most prominent figure in post revolutionary fiction His sym 
pathies are with the peasants as opposed to the town and his 
stones are deliberately fragmentary and read hke diaries and 
chronicles His Tales of the Wtlderness was translated by F 
0 Dempsey (19 4) 

PILOCARPINE This alkaloid (see Alkaloids) is a 
colourless oil which occurs m jaborandi leaves along with iso 
pilocarpine and the related alkaloid pilosme C^j 0 N (Pyman 
1912) Pilocarpine CnH^sONs was isolated independently by 
Hardy and by Gerrard in 1875 It boils at 260 C under 5mm 
pressure is freely soluble in water alcohol or chloroform but 
not in ether or petroleum and is dextro rotary in solution The 
salts crystalhze well the nitrate which melts at 178 C and 
the hydrochloride whose melting point is 204-205 C being 
those used in medicine On evidence provided mainly by Jowett 
m England and Pinner m Germany a generally accepted consti 
tutional formula for pilocarpine and isopilocarpine which are 
regarded as stereoisomendes has been put forward 

PI 3 LONA, a town of northern Spam on the Bifiesto Oviedo 
railway in the province of Oviedo between the nght bank of the 
nver Mona a left hand tributary of the Sella and the Sierra de 
Abes (3 268 ft ) Pop (1930) 17 SS3 Pilona is a densely pc^u 
lated fflnua® and agncultural district 
PICOTAGE, as It IS now understood may be described as 
the a«ft of conducting a vessel in or out of harbour or in the 
iriighbourhood of navigational darters The word was 

tomer% used designate the steersman and Mer the smlusg 


master m fact the art of piloting was divided into two parts 
proper pfio mg identical with wbaC we now term navigating (see 
\\viGATio\) and common pliolm" identical with the meaning 
of the w ord as gi\ en anov t See Pilotage L av\ s 

PILOTAGE LAWS The prt ent general British pilotage 
Ia\ are con 1 ned m the Pi ota"t Act 1913 which Act consoh 
dated and amended the Lws ol pilotage as they etis ed under 
the Meicbant Sliopng •\ct 1S94 On the passing 01 the former 
^ct the Board ot Trade as he central authority held enquiries 
j with the re ult that pilotage orders were made by it m re 
pact of each District Each pilotage order defines the limits of 
j he di Inct names the pilotage authority therefor stages whether 
pilotage is compulsory or not therein and empowers the authority 
to delegate any of its powers or duties to a pilota<^e committee 
on wmch ma> sit representatives of both pilots and shipowners 
The pilotage authority mikes the neces ary by laws fo the regu 
lation ot pilotage and pilots in its di trict but these do not take 
efiect until they are confirmed by |he Boaid of Trade 

The principal pilotage authority is the CoSporation of Trinity 
House London exercising jurisdiction in the London district 
which extends from Orfordness to Seisea Bill and m ^8 other dis 
tricts round the coasts of England and W ales There are however 
about 60 other districts within which other pilotage authorities 
jiave juri diction 

Conaptilsory Pilotage- — ship whilst navigating in a distnct 
m which pilotage is compulsory for the purpose of entering 
leaving or making use of any port in that distnct is required 
to be either under the pilotage of a licensed pilot of the dis 
tnct or under the pilotage of a mastdl: or mate possessing a 
pilotage certificate for the district who is bona fide acting as 
master or mate of the ship A ship carrying passengers (other 
than an excepted ship) is however compelled to be under pilotage 
irrespective of whether the distnct m which she is navigating is a 
compulsory one or not Under the Ahens Restriction (Amend 
ment) Act 1919 pilotage certificates cannot be granted to ahens 
except to masters or mates of French nationality tradmg to the 
ports of Newhaven or Grimsby 

The foUowmc" ships are excepted from compulsory pilotage 
(i) Ships belonging to His Majesty (2) Pleasure yachts (3) 
Fishing vessels (4) Ferry boats (5) Ships of less than 50 tons 
gross tonnage (6) Ships exempted by bv law (/) Tugs dredg 
ers sludge vessels barges and other similar craft belonging to 
or hired by a dock harbour or nver authority (8) Ships call 
mg at a port in a pilotage district for the sole purpose of taking on 
board or landmg a pilot belonging to some other pilotage district 

The Board of Trade has the power on the representation of par 
ties interested to revoke or vary any by laws in a pilotage dis 
tnct or require the pilotage authority to make by laws The 
hcensing of a pilot by a pilotage authonty does not involve any 
habihty on the part of the authonty for any loss occasioned by 
any act or default of the pilot 

Pilot Boats — ^AU pilot boats regularly employed in any dis 
tnct must be approved and hcensed by the pilotage authority 
for that distnct who may appoint or remove the masters 
thereof Every pilot boat must be distinguished by the name 
of her owner and port on her stem and her number on each bow 
and the hull of the boat is usually painted black When afloat the 
pilot boat must fly a red and white honzont^ flag known as a 
pilot flag in a conspicuous position A pilot flag mu^ also be 
displayed by a vessel having on board a hcensed plot for the dis 
tnct or a master or mate holding a pilotage certificate The 
master of a ship subject to pilotage in a distnct must under a 
penalty display a pilot signal and keep it displayed until a hcensed 
pilot comes on board and if the master accepts the services of a 
plot he must give him facilities for getting on board 

The following persons are liable to pay pilotage dues for my 
ship for which the services of a hcensed pilot have bean obtained 
v$z (a) the owner or master or (b) the consignees or agents who 
have paid or are liable to pay any other charges on account of the 
ship and these dues may be recovered in the same rnanner as fete 
under the Merchant Shipping Act 1894 The pilotage fete <to 
fordgn ships, subiect to compulsory pilotage, tradihg to and from 
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the port of London ha\e to be paid to the chief othcer of customs | and hi order ab such mu t be obeyed by the crew Wh^n the 
and excise m that port and such a ship may be detained until such mister i on board the orders of the pilot are considered to be 
dues are paid It is an oflence punishable by a tine if a licensed those of the master s The pilot is subject to the master m the 
pilot demands or recei\es and a master otters or pays dues m | mat er of discipline but is not hable to any ships duty except 
respect of pilotage services at any other rates whether greater or j that of pilot Once m char e of a /essel at sea it is the duty of 
less than those which are fixed bv by law the pxlo to tay bv the ship until she reaches her destination or 

Lnder se tioi 6^0 of the Merchant Shipping \ct 1S94 the some place of sale v un ess he is earlier discharged 
owner or master ot a ship was not arswerable to any person for Liability of Pilots — Pilots are generally required to give 
any loss or damage occasioned by the fault or incapacity of any | bond u ually S 00 to secure the faithful performance of their 
qualified pilot acting m charge of that ship within anv district ^ auties and for the pa\ment 0^ ail damages that may accrue from 
where the employment of a qualified pilot was compulsorv by their ne li ence un^^kilitLlness or unfaithfulness The bond is not 
law Section of the Pilotage \ct howe\er reversed this i required m some States he amount is not specified in the laws 

defence of compulsory pilotage and enacted that the owner or of others and in still others it is fixed The courts have held that 


master of a vessel navigating under circumstances m which 
pilotage is compulsory is answerable for any ^oss or damao'e caused 
by that vessel or by any fault of her na\igation m the same 
manner as he would if pilotage were not compulsory Section 
of the Pilotage Act jgij diinot however come into eftect until 
jan I 1918 on wSich date section 603 of the 1894 Act was 
repealed The difference which formerly existed under the Mer 
chant Shipping Act 1894 between British law and the law of 
most foreign countries as to the civil habilitv of the owner or 
master of a vessel empiovmg a pilot under compulsion of law has 
therefore been removed since Jan i 191S 

See The Pilotage Act igi$ Report of Departmental Committee on 
Pilotage igii Digby & Cole Pilotage La jo (1913) (W J T H ) 

TOITED STATES 

The power of admmi^ermg all matters relating to pilotage was 
acquired by the Federal Government as incidental to the authority 
conferred on it under the Constitution The first legislati e action 
of the new Government was m 17S9 when it dele ated its author 
ity to the several States until further provision is made bv Con 
gress Further le islation enacted subsequently has restricted the 
broad powers conferred m 1789 but the power of the Federal 
Government is exclusive only when it is exercised State laws 
regarding pilotage are operative so long as they are not m conflict 
with Federal laws 

Among the acts of the Federal Government restnetmg the 
manner m which the several States may control pilotage are 
laws which apply to pilotage on waters that are boundaries be 
tween States permitting the master of a vessel to employ a pilot 
licensed by either State to pilot the vessel to or from such port 
laws which prohibit discrimination m rates or pilotage as between 
vessels operating solely between ports in the State and those 
engaged m interstate traiSc laws which provide that all coast 
wise seagoing steamships shall be under the control and direction 
of pilots licensed under Federal authonty and laws which prohibit 
State pilots from levying pilotage on coastwise seagoing steam 
ships 

Htimber and Appointment of Pilots — ^In many States no 
maximum or minimum restriction is placed by statute on the 
number of pilots that may be appointed the number being left to 
the discretion of the several pilotage authonties In some cases 
both a maximum and minimum number are presenbed by law and 
m other States only a maximum number is mentioned As a rule 
pilots are licensed by the local pilotage authonty but m several 
States they are appointed by the governor In a majonty of the 
States p^ots are licensed for life and lose their hcences only be 
cause of negligence incapacity misconduct or infirmity In the 
remaining States hcences are granted for periods of one to four 
years and are renewable Several grades of licences are generally 
issued the grade varying with the draft of vessel which the holder 
of the licence is considered competent to conduct 

Qt&aiiflcatioa of Pilots — ^In all States the pnmary quahflea 
iion for appointment as pilot is actual experience in piloting 
vessels Atpumber of States require that applicants for hcences 
as pilots must have served an apprenticeship of a specified number 
of years on boats of the pilots association either in accordance 
With the law of the State or by regulation of competent authonty 

Atttliofitjr—In the Umted States^ a pilot occupies the status 
of ^ officer of the ship when on boai^a m the exerase of his duty 


vvhiie a pilot is responsible to the owner of a ve sei for negligence 
or default m the performance of this dut> he is not liable for the 
ve sei b lObS when he has used his best skill and judgment although 
the result shows that his best judgment was wrong 

Compulsory Pilotage — ^Pilotage is enerally compulsory upon 
certain ves els or clas es oi vessels approaching or departing 
from a harbour Throu hout the Sta^-es all public vessels of the 
Lmted States and all steamships en aged m the coasting trade are 
exempt trom compulso > pilotage In respect to other vessels or 
classes of ves els there is wid^ variation m the laws of the several 
States In the great majority of States compulsory pilotage is 
prescribed for all \essels both of domestic and foreign registry 
ngaged m foreign trade but not for any class of vessel m the 
domestic trade In general the rule is that theje has been a tender 
of the services of a pilot if there has been displayed the customary 
pilot signal on the usual cruising ground of pilot boa s at sea and 
there is a visible approach cf^ the boat towards the incoming vessel 
If the offer of pilot service is refused the pilot becomes entitled 
to full fees or half pilotage according to the local State law and 
the liability for payment is enforceable in admiralty 

Compensation — ^In general pilotage fees are fixed by statute 
based on the draught of the xessel In some cases the rates are 
presenbed by the local pilotage authorities and the net tonnage 
of the ship IS a factor in Jetermmmg the pilotage charges In a 
number of States where piiota e is compulsory the full rate is 
not charged if the services of a pilot are refused The various 
statutes commonly pro\ide that pilotage fees are to be paid by 
and are recoverable from the master or owners of the vessel In 
addition to fees for the actual work of pilota e the statutes of 
practically every State permit certain extra charges to be made 
to cover loss of time occasioned by detention of vessel in quaran 
tine or by carrying the pilot to sea when the pilot boat was ready 
to take him off 

Pilot Boats — ^The days when a large number of sailin" vessels 
were m the pilot service off the principal ports each vessel owned 
and operated imdependently have given way In 1929 at prac 
tically every large port in the United States ail of the licensed 
pilots belong to an association owning and operating one or more 
specially constructed steamers which are maintained on the 
pilotage grounds usually at the bar These grounds are well known 
to manners who may safely count on finding there at practically 
all times a pilot boat displaying the Union Jack with a sufficient 
number of pilots aboard to accommodate any reasonable number 
of vessels seeking to enter the port 

BIBLIOGRAPHY’— For legislation on pilotage m the United States 
see the Revised Statutes and the Statutes at Large of the United States 
and the statutes of the several States in which pilot service is mam 
tamed particularly Title 46 US Code Laws of 1909 New York 
Ch 42 Sec 56 Revised Laws of Mass 1902 as amended Civil Code 
of 1906 California Sec 2036 (C M A) 

PILOT-FISH (Naucrates ductor) a pelagic fish of the 
family of horse mackerels or Carangtdae well known to sailors 
from its habit of keeping company with ships and large fishes 
especially sharks It occurs in ail tropical and subtropical seas 
and IS common m the Mediterranean In summer pilot fish 
accompany ships into port as far north as the south coast of 
England It accompanies both ships and sharks on account of 
the supply of food which it derives from them as does the 
remora All observers however agree that neither the 
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pilot fash nor the sucking fish is e\er attacked b> the shirk 
The pilot attains to a length of about i in \ sharp keel Fun 
along the middle of each side of the tail The fbeth are bm'ill 
arranged in bands On a bluish ground colour fi\e to seven 
dark blue or violet cross bands traverse the bod> from ba k to 
belly The pilot fish spawns in the open sea 

PILOTYj KARL VON (1826-1886) German painter born 
at Munich on Oct i 18 6 was the son of Ferdinand Pilo > id 
1844) rioted as a lithographer His picture of bem at the Dt d 
Body of Wallenstein soon gained for the >ounof painter 

the membership of the Mumch Academy %here he succeeded 
Schorn (his brother m law) as professor He ako executed a num 
ber of mural paintings for the ro>ai palace m Mumch For Baron 
von Schach he painted the justly celebrated Discover} oi \mer 
ica In i 8/4 he was appointed keeper of the Munich Academy 
being afterwards ennobled b> the king 01 Bavaria Pilot} was the 
foremost representative of the realistic school m Germanv He 
was a successful teacher and among his more famous pupils 
may be mentioned Makart Lenbach Defregger Max and Grutz 
ner He died at Mumch on July 21 18S6 

PILSEN or PLZENj the second town of Bohemia Czecho 
Slovakia at the confluence of the Radbuza and Mze m a fertile 
and productive fruit and cereal feism The vicinity is rich m 
coal and iron The staple product is beer exported to ail parts 
of the world which is closely followed b} iron and steel goods 
and machinery mainly from the Skoda factor} the greatest in the 
republic spirits leather goods paper and earthenware are also 
produced m large (fuantities The town is the trade and transport 
centre for the whole of south west Bohemia and its cereal and 
cattle markets are famous « 

Little IS known of Pilsen till the loth century and it did not 
become a town till i 72 but since then it has figured largel} in 
Bohemian history and was a centre of Catholic resistance dunng 
the Hussite wars Among its sights are the i^th century Gothic 
church with a tower 3 S ft high and a i6th century Renaissance 
town hall Pop (1930) 114 

PILSUDSKI, JOSEPH (i86/-i9oD) Polish soldier and 
statesman was born m Nov 1867 m Zulow (Zuiowo) Count} of 
Vilna (Wilno) of an ancient family tracing their origin from the 
I ithuanian Pnnees of Gmet and educated at Wilno and Kharkov 

In 1887 Pilsudski was involved in an anti Tsarist plot and sen 
tenced to five years penal servitude in Eastern Siberia although 
the trial clearly established his innocence and his deprecation of 
terrorist methods He returned to Wilno m 189 and formed the 
Polish Socialist party (PPS ) In 1894 he began the Robotmk 
(The Workman) a secret paper of radical tendencies edited 
pnnted and distributed by Pilsudski himself He was already a 
force His courage keen sense of humour attractive personality 
and good breeding made him the idol of the wojjwiip classes he 
was revered by the intelligentsia for the tenacity of hxs convic 
tions for his fearlessness and his iron will 

His activities increased rapidly Armed resistance against atroc 
ities of the Russian government was introduced into the party 
programme Armed detachments of workmen protected meetings 
and demonstrations against the pohee and military and bloodshed 
became frequent In 1900 Pilsudski and his wife Mane Tusz 
kiewicz whom he had married in 1894 were arrested in the 
offices of the Robotmk m Lfidz and for a year he was kept m a 
special cell in the notorious Tenth Pavihon of the Warsaw 
Citadel Simulating insanity Pilsudski was transferred to the St 
Nicholas Hospital in St Petersburg where his friends rescued 
him by an ingenious plot on May 13 1901 He lived in London 
for some time following his escape from imprisonment and 
returned to Cracow in 190 

During the Russo Japanese war Pilsudski planned an insurrec 
tion Frustrated through lack of mumtions he visited Japan to 
enhst her support but again proved unsuccessful After the 
Russian revolution of 1905 and the convocation of the Duma 
Polish revolutionary activities were discontinued but the Russian 
Constitutional govejmment continued the policy of its prede 
cessors wtth regard to Poland Pilsudski trmisferred his head 
quatte^ to Cracow and Lwow and commenced his activities 
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dll on t th reiu^etb irom the Rus im provinces ot the countr} 
Here the idea oi i pnvd e Poh h armv was conceived \n otfa 
cers chooi was establi heu in Lwow and branches of the 
ham hoo er ) forried throughout Galicia Fore 

eemg the W orld W ar Piisud ki hoped lor a German and Aus 
tran vnetor} over Ru si^ ard a Frefich victorv over Germanj 
When war b oke ou he con eqaentiv ided with Austria The 
total str n th ot h s a m} v as ^ 000 mfantr} and a squadron of 
cavalr} m uifi ennv armed and tquipp d the rtmaimng 000 
of hi men were de patched to Hunf^a v bv the Austrian gen 
era! command Hi bn ade took part in numerou battles in which 
It exhibi cd preii braver} and eximplat} discipline while Pii 
udsi i himseit d splav d the hi 1 h t qualities as a leader He 
reiused however to let h s legions bt u td outside of Poll h tern 
torv On the collapse of Russia he turned against German} and 
■\l tria In Julv 1916 he resigned the command of the Polish 
legions m consequence of the abuses of the German «nd Austrian 
Occupation authorities m Polish terntor} \t the same time he 
ought to establi h relations witB Franck and Great Britain 
through ms colleagues MM Sokolmcki and Narutowicz On Nov 
1916 the independence of Poland was proclaimed by the Cen 
tial Powers and Pilsudski accepted the position of Minister of War 
m the newlv termed Council of State Withm a short time he 
formed the semi secret Pohsh military organization f e Polska 
Ot gam acta ^ ojskowa ( POW ) which spread throughout 
the country and helped to disarm Germans ind Austrians m 
1918 

When the Polish legions m Russia commanded by Gen Mus 
mcki proclaimed Pilsudski their spintiJal leader and when his 
own legions refused m July 191 to take the oath of fraternity 
of arms with Germanv and Austria Pilsudski was arrested by the 
Germans and imprisoned with his chief of staft Gen Sosnowski 
m the fortress of Magdeburg whence he was released m 19x8 by 
the German revolutionary authorities He arrived m Warsaw on 
Nov 4 and completed the disarmament of the armies of occupa 
tion The Regency Council established by the Germans resigned 
m his fav our and ail rmlitar} orc^anizations m the country submit 
ted to his command He was vested with dictatorial powers and 
elected unanimously chief of Stale while the army conferred on 
him the supreme honour of first marshal of Poland 
For Pilsudski s activities dunng the next years see Polamj 
His own chief interest was centred m the arm} with which he 
was very popular and at the head of which he undertook the cam 
paigns of 19 0 in the Lkraine and against the Russian advance on 
W arsaw He had however many difficulties with other elements 
m the State and in 19 ^ he ceased to be chief of State and retired 
altogether from the army In l^lay 1926 however his notorious 
dislike of the typically Polish parliamentary wrangling and faction 
recalled him He put himself again at the head of the army a 
military demonstration on May 12 led to fighting m Warsaw and 
the resignation of the president The national assembly convoked 
by his successor M Rataj elected Pilsudski president (May 31) 
but he refused the honour and became only minister of war while 
his friends MM Mosiecki and Bartel were elected respectively 
president and premier Pilsudski immediately earned through 
legislation greatly strengthening the position of the president 
against the parliament but did not dissolve the latter or estab 
lish an open dictatorship although he constantly prorogued it In 
September indeed he took over the premiership himself but 
seldom appeared in the Sejm even when it was sitting The elec 
tions of March 1928 gave his adherents a majority Nevertheless 
Pilsudski who had been m bad health resigned the premiership 
retaining however the ministry of war chairmanship of the 
army council and inspectorate general of the force This change 
made little difference to his position in Poland and the vigorous 
abuse of the Sejm with which he motivated his actions was not 
actively resented He was again premier in 1930 F<y the events 
of his real though veiled dictatorship see Polano See also 
R Landau Fdsudski and Poland (1929) 

PIMA, a tube of Indians on Gila and Salt rivers m southern 
Arizona closely related to the Papago ■who adjoin them on the 
south and to the Puna Bajo in Sonora They practised irrigation 
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aad lived in permanent thongli mdeh bmit \illages In their tei 
ritory are the adobe rums o Casa Grande and miles of pre 
historic ditches They are divideo into five patrihneal totemic 
groups make fair pottery and excellent basketr> They ditfer 
much from the other sedentar> and agricultural natives of the 
south west the Pueblos Consistently friendlv to the whites they 
long withstood the Apache courageously fought back the hostile 
Yuman tribes and sheltered those that took refuge with them 
Estimated at 2 500 in /75 they numbered 5 100 m 19 i See 
F Russell Buf Am Ethn Rep xxvi (1908) 

The Piman or Sonoran family now recognized as a division of 
the larger Uto Aztecan one extended from \nzona to Jalisco 
Mexico and included the Pima Papago Opata Tarahumare 
Mayo Yaqui Tepehuane Tepecano Cora Huichol and other 
groups (A L R) 

PIMPERNEL {Amgalhs arvensts) a small herb of the prim 
rose family (Pnmulaceae) called also shepherd s clock and poor 
man s weather glass native to Europe and widely naturalized in 
North America froPi Newfoundland to the Pacific coast and 
southward to Mexico It is a delicate annual with diffusely 
branching stems with small opposite somewhat clasping leaves 
black dotted beneath and scarlet (rarely white) flowers about 
i m across usually with a darker centre opening only in bright 
sunshine whence numerous popular names 
PIN5 a small peg or bolt of metal or wood not necessarily 
pointed employed as a fastening to connect together different 
parts of an article as a stop to hmit the motion of some moving 
piece in a machine as a support on which a small wheel may turn 
etc but most common!} a small metal spike used for fastemng 
portions of fabrics together having one end pointed and at the 
other a bulbed head or some other arrangement for preventing the 
spike from passing entirely through the cloth or other material 
with which it IS employed In one form or another pms of this last 
kind are of the highest antiquity the earliest form doubtless being 
a natural thorn Pins of bronze and bronze brooches in which the 
pm IS the essential featuie are of common occurrence among the 
remains of the bronze age The ordinary domestic pm had become 
m the 15th century an article of sufficient importance m England 
to warrant legislative notice as m 1483 the importation of pins 
was prohibited by statute In 1540 Queen Catherine received pms 
from France and again in 1543 an act was passed providing that 
no person shall put to sale any pinnes but only such as shall be 
double headed and have the heads soldered fast to the shank of 
the pinnes well smoothed the shank well shapen the points well 
and round filed canted and sharpened At that time pms of good 
quality were made of brass but a large proportion of those against 
which the legislative enactment was directed were made of iron 
wire blanched and passed as brass pms To a large extent the sup 
ply of pms m England was received from France till about 1626 
m which year the manufacture was introduced into Gloucestershire 
by John Tilsby In 1636 the pmmakers of London formed a corpo 
ration and the manufacture was subsequently established at Bris 
toi and Birmingham the latter town ultimately becommg the pnn 
cipai centre of the industry So early as 1775 the attention of the 
enterprising colonists in Caroima was drawn to the manufacture 
by the offer of pnzes for the first native made pms and needles 
At a later date several pm making machines were invented in the 
United States During the War of 1812 when the price of pms rose 
enormously the manufacture was actually staged but the mdus 
try was not fairly successful till about the year 1836 when the 
Howe Manufacturing company was formed at Birmingham Con 
neclicut Previous to this an American Lemuel W Wright had 
m 1824 secured m England a patent for a machine to make sohd 
headed pms which established the industry on its present basis 
^ Win Machtiiiety — ^In a modern pm making machine 

I o| suitable gauge mnnmg off a reel is drawn m and straight 
ti betwem straightening pins or studs set m a table 

^ pm length has entered it is caught by lateral jaws be 

Ifht# of the ond projects to form a pm head Against 
T # ^ advances and compresses the metal by a 

fwi «£ a he^ The pm iaigtb is im 

piece into a sht suffiaentr 


1 > wide to pass the wire through but retain the head The pms 
are consequent!} su pended by the head while their projecting 
extremities ari held against a revolving cutter by which they 
are pointed 

Then toilows the fimshmg process which consists of giving the 
pms the coating of tm viiich makes them silvery in appearance 
In the ca&e of brass pms the> are scoured cleaned m argol 
(bitartrate of potash) and water and then tinned m a vat m a 
solution of wa er oxalic acid and granulated tm mixed with the 
pms at a temperature 01 100 C Iron pms are tinned by an 
eIectroi>tic process <*n an alkaline solution of a tin salt After be 
mg washed and dried the pms are polished by being revolved m a 
barrel mixed with dry bran or fine sawdust from which they are 
winnowed as finished pma The sizes of ordinary pms range from 
the si m stout blanket pm down to the finest slender gilt pm 
used by entomologists 4 ^>00 of which weigh about an ounce 

PINACEAE see Gymnosperms 

PINACOTHECA3 the Greek name for a picture gallery 
apparently reserved m Greece for one that was pubhc although 
u^^ed by the Romans for a picture gallery m a private house In 
modem usage the term u ually means the chamber forming the 
left wing of the Propylaea of the Athenian acropolis which was 
used in ancient times as a '^4cture gallery (Pausamas Bk II 
xxii 6) Various modem public picture galleries bear the same 
or a similar name such as those of Bologna and Turin and at 
Munich the old and the new Pinakothek 

PINAR DEL RIO, capital of Pmar del Rio Province Cuba 
about 10/ m SV- by railway from Havtna Pop (1931) 
63 041 The city is m the fertile valley of the Guama It is the 
centre of the tobacco mduRtry of the Vuelta Abajo region Its 
port IS La Coloma on the southern coast The pueblo was 
created after 1773 but the history of the settlement goes back 
to 1571 and the parochial church dates from 1710 

PINCHBECK When brass the familiar alloy of copper 
and zinc contains 12% to 15% of the latter metal its colour 
simulates that of gold In a London clockmaker Chris 
topher Pinchbeck introduced a brass containing about 159^ of 
zmc for the manufacture of imitation gold jewellery and the 
yellow metal bore his name hence the use of the term pinch 
beck for flash or imitation jewellery (See Brass ) 

PINCHOT, GIFFORD (1865- ) American forester 

and public official was born at Simbury Conn on Aug ii 1865 
He graduated at ale in 1889 and afterwards studied at the Ecole 
Nationale Forestiere Nancy France and for briefer periods in 
Switzerland Germany and Austria Upon his return he began 
the first systematic forestry work m the United States in the 
Vanderbilt forest at Biltmore N C In 1896 he was made a 
member of the National Forest Commission that worked out the 
plan of U S forest reserves and in 1897 he became confidential 
forest agent* to^ the secretary of the Interior to examine and 
report upon the reserves In 1898 he was appointed chief of the 
division later the bureau of forestry in the Department of Agn 
culture which office he held until 1910 During the period of 
his administration the entire forest system and administrative 
machinery of the bureau was built up and Pmchot s enthusiasm 
and publicity work did much for the conservation movement in 
general He also served as a member of the committee on pubhc 
lands 1903 and the Inland Waterways Commission 1907 In 
1 90S he became chairman of the National Conservation Com 
mission and m 1910 president of the National Conservation 
Association He founded the Yale School of Forestry at New 
Haven as well as the Yale Summer School of Forestry at Mil 
ford Pa and in 1903 became professor of forestry at Yale 
He was appointed State forester of Pennsylvania in 1920 and 
began a systematic administration of the large and important 
forest areas of that State From 1923 to 1927 he was governor 
of Pennsylvania and while in that office forced a reorganization 
of the State Government and the establishment of a budget 
system He was also able m 1923 to settle an important anthra 
cite coal stnke by arbitration 

Besides many articles m magazmes he has written The WM0 Tme 
The Ai0itonimk4Spfu&€ ( 1893 ) 4 Tnmm <?/ 
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The Fight for Consertatton (1909) The Irammg os a Forester 

(1917) 

PINCKNEY5 CHARLES (i 75 /--i 52 |) 4 inencaE state 
man Vv as bom on Oct 6 at Charleston SC he \va the 
son of Charles Pinckney (17^1-84) first president of the first 
South Carolina pro\inc2al congress nd a con m of 

Charles Cotes'worth Pinckney and Tnomas Pmcknev He ■'svas 
studying law at the outbreak of the Revolutionary War erved 
m the early campaign m the South and in i / / 9 vy as elected ^ o 
the South Carolina house of representatives He was captured 
by the British at the fall of Charleston fi/fto) and remained a 
prisoner until the close of hostilities In i o/ he was a delegate 
to the Federal constitutional convention and on the sane dav 
(May 29) on which Edmund Randolph {q 0) presented what is 
known as the Virgmia plan Pmckne> presented a draft of a 
constitution which is known as the Pinckney plan Although the 
Randolph resolutions were made the basis on which the new 
constitution was framed Pinckneys plan seems to have been 
much drawn upon Furthermore PmcLney appears to have 
made valuable suggestions regarding phrasmg and matters of 
detail On Au®" 18 he introduced a series of resolutions and 
to him should probably be accredited the authorship of the sub 
stance of some 3 or more provisujpis of the constitution Pmek 
ney was president of the State conven ion of 1^90 that framed 
a new constitution for South Carolina was governor of the State 
1789-9 a member of the State house of representatives m I/9 - 
1796 and again governor m 1796-98 From I/99 to 1801 he was 
a member of the Ikuted States Senate He enteied pubbe hfe as 
a Federahst but later became the leader in organizmc^ the Dtmo 
cratic Republican party in his State ajd contributed largel> to the 
success of Thomas Jefferson m the presidential election of 1800 
By Jefferson s appointment he was American minister to Spam 
from 1801 to 180^ In general hfs mission was a distinct failure 
his arrogance and indiscretions finally causing the Spamsb govern 
ment to request his recall He was again governor of South Caro 
hna in 1S06-08 and from 1819 to 18 i was a member of the 
National House of Representatives in which he opposed the 
Missouri Compromise in a briihant speech He died at Charleston 
SC on Oct 29 1824 

PINCKNEY, CHARLES COTESWORTH (i /46-1S25) 
American statesman was born m Charleston SC on Feb 25 
1746 the son of Charles Pinckney (d 1758) a prominent figure 
m colonial times by his second wife the celebrated girl planter 
Ehza Lucas When a child be was sent to England hke his brother 
Thomas after him to be educated Both of them were at West 
mmster and Oxford and were called to the bar and for a time 
they studied in France at the Royal Mihtary college at Caen 
Returning to America in 1769 C C Pinckney began the practice 
of kw at Charleston He was a member of the first South Carohna 
provmcial congress in 177s served as colonel in'^he South Caro 
hna militia in 1776-77 was chosen president of the South Caro 
hna senate in x 7/9 took part m the Georgia expedition and the 
attack on Savannah in the same year was captured at the fall of 
Charleston in 1780 and kept m confinement until i /82 He was an 
influential member of the constitutional convention of 1787 ad 
vocating the counting of all slaves as a basis of representation and 
opposing the abolition of the slave trade He opposed as im 
practicable the election of representatives by popular vote and 
also oppo ed tbe payment of senators who he thought should be 
men of wealth Subsequently Pinckney bore a prominent part in 
securing the ratification of the Federal constitution in the South 
Carohna convention of 1788 In 1796 he succeeded James Mon 
tpe as minister to France The Directory refused to receive him 
and he retired to Holland but m the next year EIbndge Gerry 
and John Marshall having been appointed to act with him he 
again repaired to Pans where he is said to have made the famous 
reply to a veiled demand for a loan (in reality for a gift) 

Millions for defence but not one cent for tribute ^r—another 
vision m No not a sixpence The mission accomplished noth 
ipg and Pinckney and Marshall left France in disgust Gerry 
(f V ) ronammg When the corr^pondence of the 
was sent to the United Stat» Coligresa th^ kttenfe % ^ M 


7 were m ertid m place of he names of the French agents with 
whom the co’^mis ion treated — Whence the \ \ Z Correspond 
ence lamous in American hilorv In iSoo he ivas the Fedtralist 
candidate lor vice pre id nt and m ife>04 and agam m 180S for 
pie^^ia nt receiving 4 eketorai votes m the former and 47 in the 
Lt ervear From iSo u tii h s death on 4 ug 16 iS 5 he was 
pres den general 0 the ^0 i tv oi the Cmeirnati • 

PINCKNEY, THOMAS ( 1 j o-i 8 8 i Ymcrican statesman 
and diploma**- vva lorn m Charleston SC on Oct 23 I/50 a 
vour^er brother oi Charles Cotesvvor h PmcLne> (q ) Edu 
Gated m England he returned to Chark ton in i; 3 and was 
idmit^-id to the bar in iy^4 During the Americin Revolution 
hi e rH training it the French xniiitarv college at Caen enabled 
hill to render etiec ive service to Gen Benjamin Lincoln Count 
d E taipg and Gen Horatio Gates In the battle of Camden he 
was badlv wounded and captured remaining a prisoner for more 
than a year Subsequent!) he was governor 01 South Carolina m 
I/6/-89 pre ided over the State convention which ratified the 
Federal constitution in I/8S and ^as Umttd States minister to 
Great Britam in I/9 -96 During pait of this time (i, 94-95) 
he was also envoy extraordinary to Spam and in this capacity 
negotiated (i/Q:)) the important Treaty of San Lorenxo el Real 
by that treatv the boundary between the United States and East 
and West Florida and between the Umted States and Louisiana 
'*was settled (Spam relinqmshmg all claims east of the Mississippi 
above 31 N lat ) and the Umted States secured the freedom 
of navi ation of the Mississippi to its mouth In I/96 Pinckney 
was the Federahst candidate for vice president and in 1797-1801 
he was a Federahst representative m Cengress During the War 
of I Si 2 he was a major general He died m Charleston on Nov 

18 8 The Pmcknev s hke many other South Carohna revolu 
tionary leaders were of aristocratic birth and pohtics closely con 
nected with England by ties of blood education and business re 
lations This renders the more remarkable their attitude m the 
Amencan Revolution for which they made great sacrifices 

See C G Pmcknev Life of General Thomas Pinckney (Boston 
1S9S) 

PIN-CLOVER (Erodtum ctcutarmm) an annual herb of the 
geranium family (Geramaceae) called also hemlock stork s bill 
and red filaree It is widespread as a weed m the Old Woild and 
IS extensively naturahzed m North Amenca from Nova Scotia to 
the Paafic coast being especially abundant from Texas and 
Colorado westward to California and Oregon where it is highly 
esteemed as a forage plant Tbe larger white stemmed pm 
clover musk clover or filaree (E imschatus) native to Europe 
and locally naturalized m the United Stales has become very 
abundant m California valleys 

PINDAR (Gr Uipdapos, c 522-44^ Bc) the great lync 
poet of ancient Greece was bora at Cjntioscephalae m Boeotia 
at the time of the Pythian games {/r 175 Bergk^ which 

IS taken by Bockh to be 52 bc He would thus be some thirty 
four years younger than Simonides of Ceos He was the son of 
Daiphantus and Cleodice (or Cleidice) The clan of the Aegidae — 
tracing their line from the hero Aegeus—belonged to the Cad 
mean element of Thebes %e to the elder nobility whose sup- 
posed date went back to the days of the founder Cadmus Pindar 
stood that i§ withm the circle of those families for whom the 
heroic myths were domestic records He had a personal Imk with 
the memones which everywhere were most cherished Iw Donam 
no less than with those which ai^aled to men of Cadmean 
or of Achaean stock And the wide ramifications of the Aegidae 
throughout Hellas rendered it pecuharly fitting that a member of 
that lilustnous clan should celebrate the glories of many cities 
m verse which was truly PanheUemc 

Life-— Pindar is said to have received lessons in Sute-pkymg 
from one Scopehnus at Theb® and afterwards to have stuthed 
at Athens under the musicians ApoIlodoruB (or Agathoc!«) and 
Lasus of Hermione In his youth as the story vfent, he was 
defeated in a poetical contest by the Theban Conana— who in 
reference to his profuse employment of Theban mythology^ is 

^Tbe references am to the edition of Pindar by C A M Fctmell 
(1893-^9) and the fourth edifion of Becgks fhMm 
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said to ha\e ad^^sed lum to so^\ ^ith the hand not with the | 
sack There is an extant fragment in which Cormna repro\es i 
another Theban poetess Mvrtis for that she a woman con ^ 
tended with Pmdar (o'^t ^a¥a TLtPoapoio ttot ^piv) I 

' — a sentiment which hardly tits the story of Connna s own \i.ctor> i 
The facts that stand out from these meagre traditions are that 
Pindar was precocious and laborious Preparatory labour of a | 
somewhat sex ere and complex kind was indeed mdi pensable for 
the Greek i}nc poet of that age L3ric compo ition demanded * 
studies not only m metre but m music and in the adaptation of i 
both to the intricate moxements of the choral dance {opxWTLk’rj) | 

Several passages m Pmdar s extant odes glance at the long 
techmcal development of Greek l>nc poetry before his time and 
at the various elements of art which the lyrist was required to 
temper into a harmonious whole {see eg 01 iii 8 \i gt xiii i8 
XIV 15 XU 3 etc) The earliest ode which can be dated 

X ) belongs to the twentieth >ear of Pindar s age (^o b c ) 
the latest (Olymp v ) to the seventieth (45 bc)^ He visited 
the court of Hiero ^ S}racifSe Theron the despot 0! Atragas 
also entertained him and his travels perhaps included C>rene 
Tradition notices the special closeness of his relations with Delphi 
He was greatly honoured by all the Greeks because he was so 
beloved of Apollo that he even received a share of the otfenngs 
and at the sacrifices the priest would cr\ aloud that Pindar come 
in to the feast of the god ^ His wifes name was Megacleia 
(another account says Timoxena but this may have been a 
second wife) and he had a son named Daiphantus and two 
daughters Eumetis and Protomache He is said to have died at 
Argos at the age of sevont> nine m 44^ b c 

Piety — ^Among the Greeks of his own and later times Pmdar 
was pre eminently distinguished for his piety towards the gods 
He tells us that near to the vestibule of his house (Pyth 111 
/8) choruses of maidens used to dance and sing by night in praise 
of the Mother of the Gods (C>bele) and Pan — deities pecuharly 
associated with the phrygian music of the flute in which other 
members of Pmdar s family besides the poet himself are said to 
have excelled A statue and shrine of Cybele which he dedicated 
at Thebes were the work of the Theban artists Anstomedes and 
Socrates He also dedicated at Thebes a statue to Hermes 
Agoraios and another by Calamis to Zeus Ammon The latter 
god claimed his especial veneration because Gyrene one of the 
homes of his Aegid ancesl^ry stood where Zius Ammon hath 
hxs seat te near the oasis and temple (Pyth iv 16) The 
author of one of the Greek hves of Pmdar says that when 
Pausamas the king of the Lacedaemonians was burning Thebes 
some one wrote on Pmdar s house Burn not the house of Pmdar 
the poet and thus it alone escaped destruction This incident 
of which the occasion is not further defined has been regarded 
as a later invention^ 

Better attested at least is the similar clemency of Alexander 
the <xreat when he sacked Thebes one hundred and eight years 
after the traditional date of Pmdar s death (335 b c ) He spared 
only (i) the Cadmeia or citadel of Thebes (thenceforth to be 
occupied by a Macedonian garrison) (2) the temples and holv 
places and (3) Pmdar s house While the inhabitants were sold 
into slavery exception was made only of (i) pnests and priest 
esses (2) persons who had been connected by pnvate with 
Philip or Alexander or by public ^evLa with the Macedomans 
(3) Pmdar s descendants It is probable enojigh as Dio Chry 
sostom suggests (11 33) that Alexander was partly moved by 
personal gratitude to a poet who had celebrated his ancestor 
Alexander I of Macedon But he must have been also or chiefly 
influenced by the sacredness which m the eyes of all Hellenes 
surrounded Pmdar s memory not only as that of a great national 
poetj but also as that of a man who had stood in a specially close 
relation to the gods and above all to the Delphian Apollo 

Praise pf Atbieas —During the second half of Pmdar s life 
Athms* was^sing to that supremacy m literature and art which 

to otheM his latest poem is the eighth Pythian ode 
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was to prove more la tin han her political primacy Pindar did 
not hve to ^ee the Parthenon or to witness the mature triumphs 
of Sophocles uut he knew the sculpture of Calamis and he may 
have known the masterpieces of Aeschylus It is interesting to 
note the feeling of this great Tbeban poet who stands midwa> 
between Homeric epos and '\thenian drama towards the Athens 
of which Thebes was so often the bitterest foe but with which he 
himself h d so large a m isure of spiritual kinship A few words 
rem m from a dithv ran b m which he paid a glowing tribute to 
those on of Athens who laid the shining foundations of free 
dom (iratOesr VSof^amv e^aXovro ^aeuvav KprjTid eXevdeptas 
fr 5:5 Bergk^ u) ’^hile Athens itself is thus invoked 
(jo rat XiTrapat hai Loaredyavoi kat aoioipoi EXXa 5 os epetcr/ia 
A.\ trai SSavcLi oaipoviov rrdkieQpov (fr 54 Bergk^ 76) Isocra 
tes writmo- m B ^ states that the phrase EXXaSos epettr^a 
stay of Hellas so greatly ^^ratified the Athenians that they 
conferred on Pindar the high distinction of rpo^evid {le ap 
pointed him honorary consul as it were — for Athens at Thetfes) 
besides presenting him with a sum of money {Anitdosts 166) 
One of the letters of the pseudo Aeschines {Ep iv ) gives an 
improbable turn to the stor> by saying that the Thebans had 
fined Pindar for his praise of Athens and that the Athenians 
repaid him twice the sum^ ^e notice preserved by Isocrates — 
less than one hundred > ears after Pmdar s death — ^is good warrant 
for the belief that Pindar had received some exceptional honours 
from Athens Pausamas saw a statue of Pindar at Athens near 
the temple of Ares (184) Besides the fragment just mentioned 
several passages m Pindars extant odes bespeak his love for 
Athens Its name is almost always joined by him with some 
epithet of praise or reverence In dluing to the great battles of 
the Persian wars while he gives the glory of Piataea to the Spar 
tans he assigns that of Salamis to the Athenians {Pyth i 76) 
In celebrating {Pyth vii ) the Pythian victory of the Atheman 
Megacles he begins thus Fairest of preludes is the renown of 
Athens for the mighty race of the Alcmaeomdae What home 
or what house could I call mine by a name that should sound 
more glorious for Hellas to hear? {Cf also Nem v 49 ) 

Pmdar s versatihty as a«iyric poet is one of the charactenstics 
remarked by Horace {Odes iv 2) and is proved by the fragments 
though fhe poems which have come down entire represent only 
one class of compositions — the Epmcia or odes of victory com 
memoratmg successes m the great games The lyric types to 
which the fragments belong though it cannot be assumed that the 
hst IS complete are at least numerous and varied 
Fragments — (i) T/zw6 Hymns to deities — as to Zeus Am 
mon to Persephone to Fortune The fragmentary vppos entitled 
Brjfiaiois seems to have celebrated the deities of Thebes ( ) 
Ilatayes, paeans expressing prayer or praise for the help of a 
protecting god especially Apollo Artemis or Zeus {s)AidvpapPoi 
Dithyrambs odfes of a lofty and impassioned strain sung by 
choruses m honour of Dionysus (4) VLpoabha Processional 
Songs choral chants for worshippers approaching a shrme (5) 
UapBevLa Choral Songs for Maidens 

(6) Tmpxnmra Choral Dance Songs adapted to a lively 
movement used from an early date m the cult of Apollo and 
afterwards in that of other gods especially Dionysus To this 
class belongs one of the finest fragments (84 Bergk^ 107) written 
for the Thebans in connection with propitiatory rites after an 
eclipse of the sun probably that of the 30th of Apnl 463 b c 
( 7 ) Songs of Prasse (for men while vpvot were for 

gods) to be sung by a festal company (8) 2 /{ 6 Xta, Festal Songs 
The usual sense of atcdkiop is a drinking song taken up by one 
guest after another at a banquet But Pmdar s xtkoKlci were choral 
and antistrophic One was to be sung at Conntb by a chorus of 
the upoBovKoL attached to the temple of Aphrodite Ourama when 
a certain Xenophon offered sacrifice before going to compete at 
Olympia Another brilliant fragment for Theoxenus of Tenedos 
has an erotic character 

( 9 ) Dirges to be sung with choral dance and the music 

of the flute either at the burial of the dead or m commemorative 
rituals Some of the most beautiful fragments belong to this class 
Compare Jebb AtUcDrators a 143 
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(106-110 Bergk^ i 9-133) A Bomber of small irattirn 
whicli cannot be certainly cla itied are o g \ tn a 

ad7}X(j)P eL 0 (j 2 v of oncer am cla 

The Epmicia ^The ex pi,kia « sc iieKri) or ertvtk ot (sc tiipot) 
Odes of \ictory form a coFection of fort> four ode tr di 
tionally di\ided into foor books answering to the tour g^reat 
festivals (i) OXv^TTLOPLKat (st vpipoi) fourteen ode for %in 
ners of the wild olive wreath in the Oivmpian g mes Held a 
Olympia m honour ot Zeu once m four vears (2 ) lliOio iKai 
twelve odes for winners of the laurel wreath in the Pvthian ga iie 
held at Delphi in honour ot 4 pollo once in h)jr }e rs the third 
of each Olympiad (^) \epi.mvLkaL ele\en ode lor v inners ot 
the pine wreath m the Nemean games held at \enea in honour 
of Zeus once in two vears the second and fourth oi each Oljyxn 
piad and (4) IcrSixtovikat seven odes tor winners ot the pir lev 
wreath m the Isthmian games held at the Isthmus ot Corinth 
m honour of Poseidon once in two years the first nd third of 
eacE Olympiad The Greek way of citing an ode is by the nomin 
plur followed by the numeral eg the ninth Olympian is 
0\i fiTnopLkaiO The chronological range ot the collection (so 
far as ascertainable) is 50 b c {Pyth x ) to 45 b c (01 v ) 

The general characteristics of the odes may be bnedv con 
sidered under the following heads ^i) language ( I treatment 
of theme (3) sentiment — rehgious moral and pohtical (4) 
relation to contemporary art 

Diction — ^The diction of Pindar is distinct in character from 
that of every other Greek poet being almost everywhere marked 
by the greatest imaginative boldness Thus (a ) metaphor is u ed 
even for the expression of common ideas or the translation of 
famihar phrases as when a cloak is jailed (01 ix 9/) a warm 
remedy for winds (b) Images for the highest excellence are 
drawn from the farthest limits of travel or navigation or from 
the fairest of natural objects as%hen the superlative hospitality 
of a man who kept open house ail the year round is described by 
saying tar as to Phasis was his voyage in summer days and in 
winter to the shores of INile (Isthm 11 41) or when Olympia 
the crown or flower of festivals is said to be excellent as 
water bright as gold brilliant as the noonday sun (01 1 ad imt ) 
This trait might be called the Pt'tidanc imagery of the superlaitve 
(c) Poetical inversion of ordinary phrase is frequent as instead 
of he struck fear into the beasts he gave the beasts to fear 
(Pyth V 56) (d ) The efforts of the poet s genius are represented 
under an extraordinary number of similitudes borrowed from 
javehn thro-wing chanot driving leaping rowing sailing plough 
mg building shooting with the bow sharpemng a kmfe on a 
whetstone mixing wme in a bow! and many more (e) Homely 
images from common hfe are not rare as from account keeping 
usury sending merchandise over sea the cfKvrkXrj secret dis 
patch etc And we have such homely proverbs as he hath his 
foot in this shoe t e stands in this case (01 % 8) (/) The 

natural order of words in a sentence is often boldly deranged 
while on the other hand the syntax is seldom diflicult (g) Words 
not found except m Pmdar are numerous many of these being 
compounds which (like epapipt^^poros karacpvKXopoeLP etc ) 
suited the dactylic metres m their Pindaric combinations Horace 
was nght in speaking of Pindar s nova verba though they were 
not confined to the audaces dithyrambi 

Subjects — ^The actual victory which gave occasion for the ode 
is seldom treated at length or in detail — ^which indeed only 
exceptional incidents could justify Pmdar s method is to take 
some heroic myth or group of myths connected with the victor s 
city or family and after a brief prelude to enter on this return 
mg at the close as a rule to the subject of the victor s ment or 
good fortune and interspersing the whole with moral comment 
Thus the fourth Pythian is for Arcesilaus king of Gyrene which 
was said to have been founded by men of Thera descendants of 
one of Jasons comrades Using this hnk Pindar introduces his 
splendid narrative of the Argonauts Many odes again contain 
shorter mythical episodes — ^as the birth of lamus (01 vi ) or the 
vision of Belierophon (01 xin )~which form small pictures of 
masterly fimsh and beauty Particular notice is due to the skill 
with which Pindar often jnanages the ^tum from a mythical 


di rt ion to hi minitdiitt thtme It is bold and swift vet 
nut ielt a bar bh abrupt — ^justify hi own phrase at one such 
un — fat TLPa oipop Loapt ^P^th i\ 4^) 

Reiigious Moral and Political Sentiment — a The religious 
eelm^^ of Pmdar ib rongiv marked in the odes From he gods 
re all means ot human excellente He will not belieie that the 
aods vhen thev dined with Tan ilus a+e his on P 4 ops rather 
Poseidon earned on the vouth oOiynipu Tha is his reason for 
rejtctng a bcardilous storv about the ods is purelv religious as 
distinct t oir moral it hockb hi tor cep ion of the dmne dignity 
1 h reaard to oracles ht intukatt pretiseiv such a view as would 
have been n ost acceptable to the Delphic priesthood v iz that the 
ods do il umme their prophet but that hum in wit can toresee 
nothing which the gods do no choo e to reveal mvsticai 
dortrme of the soul s de tinv after death appears in some passage 
(is 0 / n 60 seq ) Pmdar was famihar with the idea ot mttempsv 
chosis (cf tbtd 66) but the attempt to trace Py thagoreanism in 
some phrases (Pyth 11 34 111 ^4) appears unsafe The belief m a 
fully conscious existence tor the soill m a future state determined 
by the character of the earthlv life entered into the teaching ot 
the Eieusm an and other mv sterie Comparing the fragment of 
the Bpr]Pos (1x4 Bergk'^ 13 ) we may probably regard the 
e oteric element m Pindar s theology as due to such a source 
b The moral sentiment perv admg Pmdar s odes rusts on a con 
^stant recognition of the hmits imposed by the divme wall on 
human effort combined with strenuous exhortation that each man 
should strive to reach the limit aEowed in his own case Native 
temperament {(pv'q) is the grand source of all human excellence 
(aperq) while such excellences as carv be acquired by study 
(oidakraL aperai 01 ix 100) are of relatively small scope — ^the 
sentiment we mav remark of one whose thoughts were habitually 
conversant with the native qualities of a poet on the one hand 
and of an athlete on the other The elements of vyius ok^os — 
sane happiness such as has least reason to dread the jealousy 
of the gods — ^are substance sufficing for daily wants and good 
repute (evXcr/ia) He who has these should not seek to be a god 
\\ealth set with virtues (ttXoutos aper ais Bio a Bakpevos) as 
gold with precious gems is the most fortunate lot because it 
affords the amplest opportunities for honourable activity Pmdar 
does not nse above the ethical standard of an age which said 
love thy friend and hate thy foe (cf Pyth n 83 Isthm m 
65) But in one sense he has a moral elevation which is distinc 
lively his own he is the glowing prophet of generous emula ion 
and of reverent self control 

c The political sentiments of the Theban poet are suggested 
by Pyth xi 52 In polities I find the middle state crowned with 
more enduring good therefore praise I not the despot s portion 
those virtues move my zeal winch serve the folk If in Pyth 
11 87 a democracy is desenbed as 6 ka^pos orparos the raging 
crowd it IS to be noted that the ode is for Hiero of Syracuse 
and that the phrase clearly refers to the violence of those demo 
cratic revolutions which in the early part of the 5 th century b c 
more than once convulsed Sicilian cities At Thebes after the 
Persian wars a constitutional oligarchy (okijapxia loopopos, 
Thuc m 62) had replaced the narrower and less temperate 
ohgarchy of former days (Bvi aorela qv vbpwp) and in this 
we may probably recognize the phase of Greek political hfe most 
congemai to Pindar He speaks of a king s lot as umque m its 
opportumties (01 ^1x3) he sketches the character gf an ideal 
king (Pyth m 71) but nothing m his poetry imphes liking for 
the rvpappis as a form of government Towards the Greek princes 
of Sicily and Cyrene his tone is ever one of manly independence 
he speaks as a Greek citizen whose lineage places him on a level 
with the proudest of the Dorian race and whose office invests 
him with an almost sacred dignity In regard to the politics of 
Hellas at large Pindar makes us feel the new sense of leisure for 
quiet pursuits and civilizing arts which came after the Persian 
wars He honours Tranquillity the fnend of citiSs ^ ( Amrxfa 
<ptko 7 rdkis 01 IV 16) The epic poet sang of wars Pmdar cele 
lirates the rivalries of peace 

ILove of Natural Art- — 'PmdaiFs genius was boldly ongmal 
at the same time he was an exqmsite artist Mine be it to iiryent 
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iie\^ strains mine the skill to hold my course in the chariot of the 
Muses and may courage go \ ith me and power of ample gra p 
(01 IX 80) Here see the exul ing sen e ot inborn strength 
m many other places we perceive the feehng of conscious art 
— as in the phrase oocdaXyeiP so apt for his method of inla>mg 
an ode with mythical subjects or ’Vvhen he compare the opening 
of a song tOi the front of a statel> building (0^ vi Pmdars 
sympathy with external nature was deeper and leener than is 
often discernible in the ooelry of his a^e It appears for example 
in his welcome of the season when the chamber of the hour is 
opened and delicate plants peicene the fragrant sprin (fr ^53 
BergL*^ ^5) in the passage where Jason invokes the rushing 
strength of waves and winds and the nights and the pa hs of the 
deep (Pytk iv ig^j in the lines on the echpse of the sun (fr 
84 Bergk^ 107 j and m the picture of the eruption when Etna 
pillar of the sky nurse of keen snow all the )ear sends forth 
pure sprmgs of fire unapproachable (Pyili 1 o) The poet s 
feehng for colour is often noticeable — as m the beautiful story of 
the birth of lamus — ^/hen Ev dne la>s aside her silver pitcher and 
her girdle of scarlet web the babe is found its delicate body 
steeped m the golden and deep purple ra>s of pansies (01 m So) 
Relation to Art — ^The spi it of art m every form is repre 
sented for Pindar by — the source of all delights to mor 
tals (01 1 30) — or by the personified Charites (Graces) The 
Charites were often represented as young maidens decking them *"1 
selves with early flowers — the rose in particular being sacred to 
them as well as to Aphrodite In Pindar s mind as in the old 
Greek conception from which the worship of the Charites sprang 
the instinct of beautiful ?^rt was inseparable from the sense of na 
turai beauty The period from 500 to 460 b c to which most of 
Pindar s extant odes beIon<^ed marked a stage m the development 
of Greek sculpture The schools of Argos Sicyon and Aegma 
were effecting a transition from archaic types to the art wh ch was 
afterwards matured m the age of Pheiias Olympia forms the 
central hnk between Pmdar s poetry and Greek sculpture From 
about 560 B c onwards sculpture had been applied to the com 
memoration of athletes chiefly at Olympia 
In a striking passa^^e (Nem v ad trut) Pmdar recogmzes 
sculpture and poetry as sister arts employed in the tommemora 
tion of the athlete and contrasts the merely local effect of the 
statue With the wide diffusion of the poem No sculptor I to 
fashion images that shall stand idly on one pedestal for aye no 
go thou forth from Aegma sweet song of mine on every freighted 
ship on each light bark Many particular subjects were common 
to Pmdar and contemporary sculpture Thus (i) the sculptures 
on the east pediment of the temple at Aegma represented Heracles 
coming to seek the aid of Telamon against Troy — a theme bnl 
hantly treated by Pindar in the fifth Isthmian (2) Hiero s victory 
m the chariot race was commemorated at Olympia by the joint 
work of the sculptors Onatas and Calamis (3) the Gigantomachia 
(4) the wedding of Heracles and Hebe (s) the war of the Cen 
taurs with the Lapithae and (6) a contest between Heracles and 
Apollo are instances of mytiucal matenal treated alike by the 
poet and by sculptors of his day 
Place itk Gfeefc Litexatttre — ^In the development of Greek 
lyme poetry two penods are broadly distmgmsbed During the 
first from about 600 to 500 b c lyric poetry is local or tnbal~ 
Alcaeus and Sappho write for Lesbians Aleman and Stesi 
chorus forJDorians Durmg the second penod which takes its rise 
m the sense of Hellenic umty created by the Persian wars the 
lyric pMset addresses all Greece Pmdar and Simonides are the 
great representatives of this second penod to which Bacchyhdes 
the nephew of Simonides also belongs These with a few minor 
are classed by German writers as dte mmversalen Mekher 
na Greeks usually spoke not of lync but of mehc poetry 
to be sung and not hke the epic reated) and 
mehc^ IS lytic poetry addressed to all Greece But 
fiiure thto the chief extant lyrist Epic lync and dra 
r BupeetWleacb otfier m Greek literature by a natural 
i Ea«|h of tibep was the spontaneous utterance of the 
I fpA i 

I #f the Gred^ winch 



produced Homeric epos passing over into the phase which pro 
duC^d \theman drama spirit is often thoroughly dramatic — 
witness such ^enes a the interview between Jason and Pehas 
{Pyth i\ ) the meeting of Apollo and Chiron (Pyth ix ) the 
episod of Ca tor and PoI> deucts (A em x ) the entertainment 
01 Heracles bv Telamon (/ tktn v ) Epic narrative alone was no 
longer enou<^h for the mei who had known that great trilogy of 
national life the Persian invasions they Ion ed to see the heroes 
moving and to hear them speaking The poet of Olympia accus 
tomed to ee beautiful lorms in vivid action or vivid art was 
wen fitted to be thasl>nc interpreter of the new dramatic impulse 
Pmdar has mo e of the Homenc spirit than any Greek lyric poet 
knowm to us On he other side he has a genuine if less evident 
kinship with \esch>lus and Sophocles Pmdar s work like Olym 
pia Itself illustrates the spiritual umty of Greek art 

The f ct that certain glo es and lacunae are common to all our 
ms of Pindar make it probable that these ms are derived from a 
common archet>pe Now the older schoha on Pmdar which appear to 
have been compiled mainly from the commentaries of Did>mus (c 
15 B c ) sometimes presuppose a purer text than ours But the com 
piler ot the e older cholia lived after Herodian (ad 160) The arche 
tvpe of our ms then cannot have been older than the end of the 2nd 
centuiy Our m s fall into two general classes (i) the older repre 
senting a text which though of^|n corrupt is comparatively free from 
interpolations (2) the later wmch exh bit the traces of a Byzantine 
recension in other words of lawless conjecture down to the 14th or 
i:,th centurj To the first class belon Parisinus 7 breaking off in Fyth 
\ ^mbrosianus i w h ch has onl> 01 i -xii Mediceus and Vati 
canus 2 — the tw o last named be ng of the highest value The editio 
prmceps is the Mdine (\enice 1513) A modern #tudy of Pmdar may 
be almost said to have bt un with C G Heyne s edition (1773) Her 
mann did much to advance Pindaric criticism But August Bockh 
(i8ii~2i) who was ass sted wi his commentary by L Dissen is justly 
regal ded as the founder of a scientific treatment of the poet The 
edition of Theodor B r k (Poetae lynct iraeci 187S new ed b> O 
Schroder ijoo) is marked by considerable boldness of conjecture as 
that of T>cho Mommsen (1864) by a sometimes excessive adherence 
to mss A recension by W Chr st has been published in Teubner senes 
(2nd ed 1896) also with Prolegomena and commentary (1896) and 
by 0 Schroder (X90S) The complete ed tion of J W Donaldson 
(1841) has manv mer ts but that of C A M Fennell (iS 79-83 new 
! ed XS93-99) IS better adapted to the needs of English students The 
I Olympia and Pytkta have been ed ted by B L Gildersleeve (1885) the 
Nemea and Isthmia by J B Bury (1S90-92) the Schoha by E Abel 
(1890 unfinished) and A B Brachmann (1903) There is a special 
lexicon by J Rumpel (1S83) The translation into English prose by 
Ernest Myers ( nd ed 1883) is excellent verse translation by T C 
Barmg (i87:>) ^^d of the Olympian Odes by Cyril Mayne (1906) 
also the edition in the Zoeb Classical Library with Eng trans by J 
Sand>s (1915) Pmdars metres have been analysed by J H H 
Schmidt Die Kunslformen der gnechischen Poesie (Lepzg 1S68-72) 
On Pindar generally see L Schm dt FindaPs Leben imd Dichtung 
(186 ) F D Morice Pzwdar (1879) A Croiset La Poim de Pmdar e 
(xSSo) G Lubbert PindaPs Leben und DicMungen (Bonn 1882) 
W Christ Geschichte Set gnechischen Litteratur (1898) F Dorn 
seiff Pindars Stil (1921) Bibliographical information on the earlier 
hterature wilkbe-" found m W Eno^elmann Senptores giaeci (1881) 
see also L Bornemd.nn in Jahresbencht uber dte Fortschnft der 
classzschen Altertumswissenschaft (ed C Bursian vol cxvi 1904) 
with special reference to chronological questions and Pythza 1 11 lu 
Some considerable fragments of th paeans were discovered in 1906 by 
B P Grenfell and A S Hunt see Paeans in Oxyrkynchus papyri (pt v 
1908) and A E Housman in Classical Review (Feb 1908) 

(R C J X) 

PINDARICS, the name by which was known a class of loose 
and irregular odes m fashion m England durmg the close of the 
17th and the begmnmg of the i8th century The invention is due 
to Abraham Cowley who probably m Pans and perhaps in 1650 
found a text of Pindar and determined to imitate the Greek poetry 
m English without having comprehended the system upon which 
Pmdars prosody was built up Cowley pubhsbed in 1656 
IS Findanque Odes which became the model on which countless 
imitators founded their pmdarics The erroneous form of these 
poems which were absolutely without disapkne of structure was 
Erst exposed by Congreve exactly half a century later The 
laxity of these pmdarics attracted the poets of the unlyrical 
close of the 17 th century and they served the purpose not only of 
Eryden and Pope but of a score of leaser poets AJkhou^ the 
wdgue of these forms hardly twvtved the age of Anne something 
of th© viaoiH traditioii of them still remamed, and even in the 
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odes of IT^ord worth Shelle> and Coleridge me broken -ver ihca 
tion of Cow levs pmdarics occasional!) swrvi\£s « 

PINDARIS, a word of unce tarn origin applied to the irregu 
lar horsemen who accompanied the \ialiratta armies in India 
duuno^ the lath ccnturv The> recened no pa-v but rather pur 
chased the pnviie«^e of plundering on their ow n account The ma 
jority of hem seem to have been Mohammedans When th rt u 
lar forces of the Mahrattas had been broken up in the Cw,r pa 
conducted by Sir Arthur Meile k) and Lord Lake m i o -4 
the Pmdans made their headquarters in Malwa under the tacit 
protection of Sindhia and Holkar The) usua^h assembled annu 
ally in \o\ ember to set foith over Bn ish ternto ) m search of 
plunder In 1808-9 the) plundered Gujarat and m ibi Mirza j 
pur In 1S14 the) were recloned at 5000 to ^0000 horsemen * 
half of them well armed In 181 the marquess of Ha tine, ob j 
tamed the consent of the East India Companv to the organized | 
campaign known as the Pmdari The Pirdaris were sur 

roulided on all sides by a great army consistin of i o 000 men 
and ^00 guns and Smdhia overawed was forced to sign the 
treaty of Gw alior consenting to aid in the extirpation of the Pm 
dans whom he had hith rto protected The Pe hwa at Poona 
the Bhonsla raja at Na^'pur and the army of the infant Holkar 
each took up arms but were sepa/ltely defeated The Pmdans 
themselves offered little opposition Amir Khan their most pow 
erful leader accepted the conditions offered to him His descend 
ant IS now Nawab of the tate of Tonk m Rajpulana 
See J Grant Duff History of the Mahrattas (iS 6) and Major 
Ross of Bladensburi^ Marquess of Eastings (Rulers of India Senes) 
(1893) 

PINDUS, the ancient name for tljp mountains which separate 
Thessaly from Epirus often used by modem geographers in a 
somewhat extended sense The folded Alpine chains are continued 
down the western coast of the Balkan peninsula where in the 
north they form the Dmaric Alps In the neighbourhood of Scutari 
(Skadar) however the direction of the coast line undergoes a 
marked change associated with a change in the trend of the moun 
tarn folds In the extended sense the name Pmdus is applied to 
the chain of fold mountains which extends from the §ar Plamna 
m the latitude of Scutari southwards to about the latitude of the 
Gulf of Arta and thus includes most of the mountains of Albania 
As a rule massive limestones are less developed in the Pmdus 
than m the Dmanc region so that the karstic type of landscape 
IS less frequent and less repellent than m the north the prevaihng 
types of rocks being often schists grits and greenish eruptive 
rocks especially serpentines The range rises to a maximum height 
of about 8 000 feet and in places the original forests mainly of 
oak and beech have been preserved 
PINE, a name given by the ancients to some of the resinous 
cone bearing trees to which it is now applied and as hrmted by 
modem botanists the designation of a large {Pmus) of 

true conifers differing from the firs m their hard woody cone 
scales being thickened at the apex and in their slender needle 
shaped leaves growing from a membranous sheath either in pairs 
or from three to five together — each tuft representing an abortive 
branch springing from the axil of a partially deciduous scale leaf 
the base of which remains closely adherent to the stem The 
numerous male catkins are generally arranged m dense whorls 
around the bases of the young shoots the anther scales sur 
mounted by a crest like appendage shed their abundant pollen by 
longitudinal slits the two ovules at the base of the inner side of 
each fertile cone scale develop into a pair of winged seeds which 
drop from the opening scales when mature 
The pmes which comprise about 70 species are widely dis 
tributed over the north temperate zone m the southern portions 
chiefly confined to the mountains along which in Central America 
a few are found within the Tropics in more northern regions 
they frequently form extensive forests sometimes hardly mingled 
with other trees One species occurs native in Great Britain about 
30 arc indigenous to the United States and Canada Them soft 
straight grained resinous and often durable wood gives to inany 
kinds a high economic talue and some are among the most 
esteemed of timber trees 


Of the two leaved specit«i F svhes n$ the pine of northern 
Europe mav be taken a a t)pe ^\b€n growing m perfection it 

1 one of the finest of tht ^ou > and peril ps the most pic uresqut 

of ore ^ tree a taimne a h^i^^h of from to i o ft it is of 
conical groi tb when lourg but m m tunt) acquires a spieading 
ced^r or mu si room 1 kc top w th a s raight trunk two to four 
leti in djwUie^er the b e and Iwi ted boughs densely 

clothed at the extremities with 
glaucous green foliage which 
CO Ira ts stronglv with the iiery 
red brown bark The leaves are 
nther short curved and often 
twisted the male catkins m 
den e cylindrical whorls fill the 
air of the forest with their $ul 
phur like pollen in May or June 
and pollinate the purple female 
flowers which at first sessile and 
erert then -become recurved on 
a lengthening stalk the ovate 
cones about tht length of the 
leaves are not fertilized until 
the next summer and do not 
reach maturit) until the autumn 
of the following year They 
seldom open and scatter their 
seeds until the third year F 
syivesfns is found in greater 
or less abundance from the hills 
of Finmark and the plains of 
Bothnia to the mountains of 
Spam and even the higher 
forest slopes of Etna while m longitude its range extends from 
the shores of the North Sea to Kamchatka Nowhere more 
abundant than in the Scandinavian peninsula this tree is the true 
fii (fur jura) of the old Norsemen and still retains the name m 
Great Britain though botamcaliy now classed as a pma It grows 
vigorously m Lapland on the lower ground while in south Norway 
It occurs up to 3000 ft though the gieat forests from which 
Norway pine timber is chiefly derived are on the comparatively 
lower slopes of the south eastern dales in the highest situations 
It dwindles to a mere bush It furnishes the yellow deal of the 
Baltic and Norway In Germany both on the mountains and the 
sandy plains woods of kiefer are frequent and widely spread 
while vast forests m Russia and Poland are chiefly composed of 
this species in many northern habitats it is associated with the 
spruce and birch In Asia it abounds in Siberia and on the tooun 
tarns of the Amur region on the European Alps it occurs at a 
height of 5 600 ft and on the Pyrenees it is found at still higher 
elevations In Great Britain natural forests of Scotch fir of any 
extent are only now found m the Highlands chiefly on the decliv 
ities of the Grampians The tree is not at present indigenous m 
southern Britain but when planted in suitable ground multiphes 
rapidly by the wind sown seeds on many of the sandy moors and 
commons natural pine woods of large extent have been thus 
formed dimng recent years The heartwood of the fitter kinds 
of Scotch fir IS of a deep browmsh red colour abounding in the 
resm to whicii its durability is probably due For ail mdoor and 
most outdoor purposes it is as lasting as oak and for ^ip plank 
mg IS perhaps httle mfenor from its lightness and elasticity it is 
well adapted for the construction of yachts and other small fast 
sailmg craft and is said to be the best of all Wood for masts and 
large spars its weight varies from 30 to 40 Ib per cubic fdot 
Great numbers of young pines are annually cut for railway 
sleepers mimng timber and numerous agticultumi apphcitiona 
large quantities are consumed for wood pavement The quality of 
the timbet depends greatly on the $oil and position m which lie 
trees ate grown The rapidity of growth is still morervanabte in 
Bntan full maturity is attamed m from 70 to im years but in 
Norway the trunk increases much more slowly Schiflyder slatted 
that a tree felled m the Altar dlMrict (about 70 lat ) itesiiriaf 

2 ft 10 m m diameter showed 400 attttUal ^ 
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In the economy of the northern nations 0^ Europe P syl estns 
IS an important tree In Scandinavia and Russ a houses are chiefl> 
constructed of its timber and log huts arc made of the smaller 
trunks and lined and roofed with the bark The inner bark is 
twisted into ropes and m times of scarcity is kiln dried ground 
up and mixed with meal 

Vast numbers of Scotch irs are raised m nurseries for artihcial 
planting the seed is sown m the spring bemo^ just covered with 
earth and the seedlings transplanted m the second year into rows 
for further culture or taken direct to the seed bed for final plant 
mg sometimes the seed is sown where the trees are intended to 
grow A plantation of >oung Scotch firs requires frequent and 
careful thinning as the >oung trees increase in size but pruning 
should be a\oided as much as possible except for the removal of 
dead wood 

In Great Britain F sylvcstris is subject to many insect depreda 
tions the pine chafer Hylurgiis pimperda is destructive in some 
places the larva of this beetle feeding on the >oung succulent 
shoots especially in^young plantations the fir weevil Eylobi^us 
ahtetis eats away the bark and numerous lepidopterous larvae 
de-\our the leaves the pine sawflv is also injurious m some sea 
sons The removal of all dead branches from the trees and from 
the ground beneath them is recommended as most of these insects 
lay their eggs in the decaying parts of the bark and among the 
dead leaves • 

In common with other pines P sylvesim is subject to the at 
tacks of various fungi Trametes radictperda attacks the roots 
and penetrates to the stem causing rotting of the wood The dis 
ease is difficult to eradicate as the mycehum of the fungus travels 
from root to root in the soil Rotting of the wood at the base of 
the trunk is also caused by Agancus melleus which spreads m the 
soil by means of its long purple black cord hke mycelial strands 
known as Rht omorpha Much damage is often caused b> species 
of Pendermmm which often invade the soft portions of the inner 
bark to such an extent as to ring the stem or branch or to cause 
an abnormal formation of turpentine which soaks into the wood 
and stops the upward passage of water this causes the parts above 
the diseased area to perish 

Plantations m England are generally ready for final cutting in 
from 60 to 70 years and many are cleared at a much earlier stage 
of growth especially when protected from injury by pests In 
England the pme is largely employed as a nurse for oak trees its 
conical growth when young admirably adapting it for this purpose 
its dense fohage renders it valuable as a shelter tree for protecting 
land from the wind it stands the sea gales better than most 
conifers but will not fiounsh on the shore hke some other species 
This pme is planted for ornament m the Eastern Umted States 
where it has become sparingly naturalized it has also proved of 
value in afforesting treeless lands as in the National forest m 
western Nebraska 

Large quantities of turpentine are extracted from this pme m 
Sweden and Russia by removing a strip of bark terminating 
below in a deep notch cut in the wood into which the turpentine 
runs and from which it is scooped as it accumulates but the 
product IS not equal to that of the silver fir and other species 
Tar IS prepared largely from P sylvestns it is chiefly obtained 
from the roots 

Closely alhed to the Scotch pme and perhaps to be regarded as 
a mere alpme form of that species is the dwarf P Puimho the 

krummhClz or knieholz of the Germans — a, recumbent bush 
generally only a few feet high but with long zigzag stems that 
root occasionally at the knee hke bends where they rest upon the 
ground The foliage much resembles that of the Scotch fir but 
m shorter denser and more rigid the cones are smaller but sum 
lar in form Abounding on the higher slopes of the Bavanan and 
Tirolese Alps it is a favourite shelter for the chamois the hunt 
ers call it the latschen from its recumbent straggling habit 

The red %ine P restnosa of south-eastern Canada and the 
northern border of the Umted States from Minnesota eastward 
(so called from the colour of its bark) is a tree sometimes 120 ft 
ingh with a trunk 3 ft or more m diameter The somewhat glau 
cons leaves form den^e tufts at the ends of the branches and are 


4 or ^ m long the ovate blunt cones are about half that length 
Thi tree is of quick growth and the wood strong and resinous but 
it is less durable than Scotch fir although much employed m ship 
building 

P Lartcto the Corsican pine is one of the noblest trees of this 
group growing to a height of 100 or even 150 ft with a straight 
trunk and branches m regular whorls forming in large trees a 
p>ramidai head the slender leaves of a dark green tint are from 
4 to 7 in long the cones either in pairs or several together pro 
ject horizontally and are of a ho^ht brown colour This pine 
abounds in Cor si c^ and is found m more or less abundance m 
Spam southern France Greece and many Mediterranean coun 
tnes The tree is of very rapid growth but produces good tim 
ber much used in southern dockyards and very durable though 
less strong than that of P sylvestns the heart wood is of a 
browmsh tint In southern France it has been planted with sue 
cess on the drift sands of the Bay of Biscay though it does not 
bear the full force of the sea blast as well as the pinaster# In 
England it grows well m sheltered situations and well drained 
soils The black pine P austnaca generally now regarded as a 
variety of P Lancio deriv es its name from the extreme depth of 
its foliage tints — the sharp rigid rather long leaves of a dark 
green hue giving a sombre W^ct to the tree 

P Pinaster the duster or pinaster is an important species 
from its vigorous growth m the sand drifts of the coast for the 
purpose of binding which it has been grown more extensively and 
successfully than any other tree especially on the dunes of the 
Bay of Biscay Growing to a height of from 40 to 80 ft the 
deeply furrowed trunk occasionally reaches a diameter of ^ ft 
or more at the base where like most sand trees it usually curves 
upward gradually a form tSat enables the long tap roots to with 
stand better the strain of the sea gale when once established 
the tree is rarel> overthrown even on the loosest sand The 
branches curve upwards hke the stem with their thick covering 
of long dark green leaves giving a massive rounded outline to the 
tree the ovate cones are from 4 to 6 in long of a light shining 
brown hue with thick scales terminating in a pyramidal apex 
they are arranged around «the branches m the radiating clusters 
that give name to the tree The pinaster grows naturally on sandy 
soils around the Mediterranean from Spam to the Levant On the 
drift sands of France especially m the Gironde forests have been 
formed mainly of this pme the seeds sown at first under proper 
shelter and protected by a thick growth of broom sown simulta 
neously vegetate rapidly m the sea sand and the trees thus 
raised have by their wind dnf ted seed covered much of the 
former desert of the Landes with an evergreen wood These 
forests of pinaster apart from the production of timber m a 
once treeless district have a great economic value as a source of 
turpentine In England the cluster pme has been largely planted 
on sandy distnits near the sea and has become naturalized in 
Purbeck and other wild tracts m the southern counties 

P Pinea is the stone pine of Italy its spreading rounded can 
opy of light green fohage supported on a tall and often branch 
less trunk forms a striking feature of the landscape m that 
country as well as in some other Mediterranean lands The 
beautiful reddish brown shmmg cones roundly ovate m shape 
with pyramidal scale apices have been prized from the ancient 
days of Rome for their edible nut hke seeds (pignons) which are 
still used as an article of food or dessert They do not ripen until 
the fourth year and are kept m the cone until required as their 
abundant oil soon turns rancid 

Nearly approaching this is P excelsa, the Bhotan or blue pme 
which differs chiefly in its longer cones and drooping glaucous 
I fohage It IS found in Kumaon and Bhotan and on some of 
I the Nepal ranges but does not grow in the moist climate of the 
I Sikbm Himalayas it is found at a height of 7 000 to 12 000 ft 
; and attains large dimensions 

P Cembra is the stone pme of Siberia and central Europe It 
abounds on the Alps the Carpathians and the Siberian ranges in 
Switzerland being found at an altitude of 4 000 to 6 000 ft The 
seeds are oily like those of P Pinea and are eaten both on the 
Alps and by the inhabitants of Siberia a j&ne od is expressed 
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from them 'which is used both for fooa and m lamp The grew h 
of F Cemhra is slow but the wood is of remirkabh e\tn m 
and IS employed b> the Swiss wood car\er m pre-^erenct to am 
other Numerous species oi pine are planted ior ornan en ahor 
estation and timber production 

North American Pines — ^The 05 more specie and major 
■varieties of pine nati\e to North ‘Imenca north of ^le\ico 
ma> be grouped m two sections the soft ptiies and tht p ich 
pines 

The soft pines ha\e soft close grained wood with thin near^ 
white sapwood the sheaths oi the leaf dieters lah oh eari\ 
(deciduous) the iea\ es contain a single fibro \ascular bundle and 
excepting tho e of tht nut pines the lea\ es are in h\ e ic ed 
clusters 

There are ii species oni> one of which the eastern white pine 
IS found east of the Great Plains the others occurring m the 
Rocky Mountain region and on the Pacific coast 

The soft pines consist of four groups (ij the ^In e pt7tes 
large trees with long stalked thin scaled c>lindncal cones includ 
mg the eastern white pine {F Strobus) the western white pme 
(P nvonticola) and the sugar pme {F Lambertiam) ( ) the 
stone pines medium sized trees with short stalked thick scaled 
cones including the limber pme (A flextlts) and the whitebark 
pme (P albtcauhs) (^) the foxt at pines rather small trees with 
short stalked ovoid prickly cones including the foxtail pme (P 
Balfonrmm ) and the bristle cone pme (P anstata ) and (4 ; the 
nut pines small trees with leaves m one to four leaved clusters 
globose cones and#large edible eeds including the pinon {F 
edidis) the single leaf pmon (P monophylla) the Parr> pmon 
(P Farryam) and the Mexican pmon (P cembroides ) Bv some 
authorities P eduhs F monophylla aM P Farrvana are regarded 
as varieties of P cembroides 

The eastern white pme P Strubus known also as Weymouth 
pme because of its large growth and soft ev en gram of its white 
wood IS one of the most valuable of North American timber trees 
It once formed extensive forests from Newfoundland to Mamtoba 
and along the northern border of the Lnited States irom Marne to 
Minnesota and also southward in the ^mountains to Georpa but 
it has been so long sought for b> the lumberer that most of the 
old trees have long disappeared On a deep rich soil P btrobus 
sometimes attains a height of 00 ft and a trunk diameter of 
4 to 6 feet The wood of the wmte pme is durable for indoor use 
especially when protected by pamt its smooth easily worked gram 
rendering it a fav ounte wood for the house carpenter and joiner 
The western white pme P monticola a mountain species of the 
north western United States and British Columbia with hght 
brown wood is extensively cut for lumber especially m Idaho 

The sugar pine or giant pine P Lamberttana of Calif orma the 
largest of known pines rises to a height of 00 It to 20 ft with 
a trunk from 6 ft to 8 ft or occasionally i ft dimeter The 
head is of a pyramidal form the lower branches drooping like 
those of a Norway spruce its fohage is of a hght bright green 
colour The pendent cones are very large sometimes 18 in long 
and 4 in in diameter with large nut like seeds which pounded 
and baked are eaten by the Indians It is lumbered extensively 
the wood being highly valued for indoor carpentry 

The pitch pnes have usually heavy coarse grained mostly 
dark coloured wood with pale often thick sapwood the sheaths 
of the leaf clusters are persistent (except in the Chihuahua pine) 
the leaves have two fibro vascular bundles and are arranged 
mostly m three leaved and two leaved clusters There are some 

4 species about equally divided in number between the region 
east of the Great Plains and the region extending from the Rocky 
Mountains to the Pacific coast 

The group of pitch pines with the leaves usually m three leaved 
clusters includes several of the most valuable trees of North 
Amenca Among these are the longleaf pme (P palustns) the 
slash pme (P embaea) the loblolly pme (P Taeda) the pitch 
pme (P npda) and the pond pme (P seroHna) of tie southern 
States and tie western yellow pme (P ponderosa) the Jeffrey 
pme (P Jeffreyt) and the Arizona pme (P ansomca) of the 
Pacific States Other representatives of the three leaved group are 


theMontcrev pme {P radmta) the knob cone pme (P attimmtaf 
^ht digger pine (P Sabmmm) and t|ie Coulter pine (P Coulten) 
of Cahtornia and Oregon and Jlso the Chihuahua pme (P 
itioplnla) o the "^fexuar border 

The group ox pitch pines w ith leav e* usually m two leav ed 
clu ter also compn es e era! importu^iit trees Among these are 
he red (r Norwav pne (F nsmom) he grej or jack pme (P 
Bai tmuj he pruce pine fP glaora) the shortleaf pine (P 
edunac) he \i gmia piie (P / tmmmi tbt sand pme {F 
da isa) and the mountain one (P pun ns I ox the region east of 
the Rod V Mountains Here belong ai 0 the lodge pole pme ( P 
con or a lound Xrom N v Mexico to Alaska and the knob cone 
pine (P atunuataS ot Cahtormi and Oregon O her representa 
live ot the two leaved group are the bx hop pme (P muncaia) 
and he rare Torrty pme (P Torrexam) both confined to the 
Cahtornia coast 

Long leat pme (P palu^tfis) is the Georgia pitch pme or yel 
low pme of the southern states it abounds on sandy soils from 
the Carolinas and Florida westwird^to Loui ^na and Texas The 
most marked teature ot the tree is its long tufted foliage — the 
leaves ot a bn ht reen tint springing from long white sheaths 
being often a foot in length The tall columnar trunk sometimes 
I 0 It hwh furni he one ot the mo t valued pme timbers of the 
Lmted States do e grained and resinous it is very durable and 
-ooiishe well it is largeiv emoloyed in construction work and 
large qu..ntities are exported especially to Great Britain and the 
\\ est Indie This tree is the chief lumber producing pme of the 
southern Lmted State it also yields large quantities of tar and 
turpentine 

The loblolly pme P Taeda a tall tree with straight trunk and 
spreading top covers great tracts of the pme barrens of the 
southern States but also frequently spreads over deserted arable 
lands that have been impoverished bv long and bad farrmng 
hence the woodsmen call it the old field pme while from the 
fragrance of its abundant resin it is also known as the frankin 
cense pme It is a fine species 80 to 100 ft high having sometime 
a girth of 6 or 8 ft The timber of this pme though soft and brit 
tie IS much used for lumber and the fore ts of it are of importance 
because of the turpentine thev yield 

The western yellow pme or bull pme P ponderosa which grows 
from i:>o ft to 00 ft high with a massive trunk 5 ft to 8 ft m 
diameter is noted for the extreme density of its wood which 
barely floats in water it is the most widely distnbuted pme tree 
of the mountain forests of western No th Amenca from Bmish 
Columbia to South Dakota (Black Hills) and south to Texas and 
Mexico It is the chief lumber pine of the Pacific States where it 
IS second m importance only to the Douglas fir (g xi ) The Coulter 
pme P Coulten is remirkable for its enormous cones (sometimes 
a foot long 6 m in diameter and weighing more than 4 lb ) 
the scales end m long hooked points curving upwards the leaves 
are long rigid and glaucous m hue Nearly related to this is 
the digger pme P Sabinimm of California the cones of which are 
7 to 9 in long and 5 to 6 in in diameter also with hooked scales 
the lar e nut like seeds are eaten by the Indians the tree some 
times attains a height of 80 ft and a trunk diameter of 4 feet 
The beautiful Monterey pine P radmta found sparingly along 
the California coast is distinguished by the brilliant colour of its 
foliage The Torrey pme P Torreyam with leaves 12m long 
found only in a narrow strip some 8 m in length along the coast 
near San Diego Calif and on Santa Barbara island T the least 
widely distnbuted of all known pmes 

Tie pitch pme P ngtda found from the coast of Massachu 
setts south westward throughout the Appalachian region is a tree 
of from 40 to 50 ft m height with rugged trunk occasionally $ ft 
m diameter the short dark green leaves are in thick tufts con 
trastmg with the pale yellowish usually clustered cones the scales 
of which are furnished with small curved spines Large quantities 
of tar and pitch are obtained from this species The |cee is one of 
the few that will fiourisi m salt marshes 

Fine Lttmhetmg m the Umted States^The vanous native 
species of pine several of which form forests of vast extent con 
stitute the chief source of the softwood (coniferous) lumber 
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produced in the United States Accordm to the census of manu 
factures the total cut in 19 5 of both ‘^oft vood and hard 'wood 
lumber was j8 3^8 014 000 bd ft this had an aggregate value 
at the mill of $i o 4 48 000 Of this iota! there was cut from 
pine trees an aggregate of 18 191 84000 bd ft valued at the 
mill at $500660 1 14 The pme forests of the countr> therefore 
contributed 4 ^3% of the footage and 46 6% of th \alue of ail 
lumber produced Foi the same year the total cu of oft 'wood 
lumber was 31 686 919 000 bd ft which had a mill value of 
$824 ^4 161 Toward these totals pme lumber furnished 1'% 
of the footage and compii ed 60 of the mill value Further 
details confirming the pre eminence of pme timber m the soft 
wood lumber industry of the country are shown m the accom 
panymg table 


Production of Soft lood (Comfetom) Lumber in ike 
United States 1^2:} 


Name of Wood 

Produp.tion 
Board Feet 

Vv 

Value 
at Mill 
per M 
bd ft $ 

Total 

Value 

$ 

%of 

V S 

Total 

Value 

Pines 

iS 216 63 000 

748 

^00 660 114 

60 7 

Yellow Pme 
Western Yellow 

13 235 936 000 

26 46 

2 4 806 

42 9 

Pme 

3 127 208 000 

/ 70 

86 6 ^ 66 

10^ I 

White Pme 

I 521 12S 000 

58 

49 55S 830 

6 0 

Sugar Pme 

.^?o6 002 000 

44 79 

13 7 iO 162 

I 6 

Lodge pole Pme 

24 979 000 

20 22 

505 074 

0 06 

Other Conij 

13 495 635 000 

S3 98 

^23 682 047 

39 3 

Douglas Fir 

S^i 54 37 o 000 

20 94 

I/I 752571 

20 8 

Hemlock 

2 139 631 000 

21 58 

46 173 236 

56 

Cypress 

90 590 000 

40 90 

36 915 931 

45 

Red^?voorl 

510 639 000 

33 99 

20 4 0454 

2 5 

Spruce 

751 ^6 000 

27 98 

20 269 426 

25 

Cedar 

372 162 000 

^8 80 

14 439 886 

I 8 

White Fir 

Larch 

3^6 88 7 000 

22 51 

7 533 326 

09 

(Tamarack) 

306 991 000 

18 25 

5 60 586 

07 

Palsam Fir 

Total Soft 

19 686 000 

26 65 

521 631 

0 06 

(Comfers) 

3X 711 898 000 

25 99 

824 342 161 

100 0 


If the immense footage cut from the Douglas fir (qv) com 
monly known to a large part of the lumber trade as Oregon or 
western pne is added to that produced from the true pines then 
the total footage marketed as pme lumber amounted in 1925 to 
26356657000 bd ft with a mill value of $672412685 or 
68 8% of the footage and 6 6 % of the mill value of all lumber 
manufactured in the United States 

Commercially the lumber cut from the various kinds of pme 
IS known as whzte yellow western yellow sugar and lodge pole 
pme and is classified under these descriptive names m the census 
of manufactures White pme lumber includes that produced from 
the eastern white or Weymouth pine the western white pine the 
grey or jack pme and the Norway or red pine the two last 
named belonging botamcally with the yellow pines Prior to 1900 
the eastern white pme was one of the chief lumber producing trees 
m America but the original forests have become so depleted that 
the tree now contributes only a minor fraction of the lumber 
marketed as white pme The lumber from the eastern white the 
grey and the red pme is mostly cut m the northern border States 
from Maine to Minnesota Western white piipte lumber is practi 
cally all poduced in Idaho (3S9 267 000 bd ft ) and Washington 
(90 559 000 bd ft ) 

Yellow pme lumber is cut mainly m the southern States 70% 
the total is produced in five States Mississippi Louisiana Ala 
hama Teas and Georgia which rank m the order named The 
kpds of pne furnishing yellow pine lumber all belong to the 
jitOh group and include the iongieaf loblolly shortleaf sand 
^ pitchy spruce pond mountain and Virginia pme the long 
feaf} ihoiftieif lobloly and slash pines ranking among the most 
itoorfeant 

Rustem ydlow pme lumber practically all cut from P path 
^ 0^4 ^ produced m Oregon 32% Cahforma 2$% 

and ]^o ^ 


Sugar pm lumber cut from a single species (P UmberUam) 

and produced commercial^ only in Cahforma (97 S /o) and Ore 
I gon ( m 19 5 command d the highest ave age price at the 

1 m 11 01 an> pine lumber cut in the United States Lod-^e pole pme 
^ lumber is produced m small quantities in the Rocky Mountain 
State — ^\\>ommg contributing 48% Colorado 42% Montana 
S % and itah 4^0 of the total footage See United States 
j Famm and Flora Plate VII and the map showing forest distn 
bution 

! For luth r details see A Engler and K Prantl Die naturhdien 
^ Pflan enfam ken (iSS A Veitch Manual of the Comfeme 
(191.) C S Saigc^t Manual of the Trees of Notth America (1905 
2nd ed 19 ) L H Bailey Manual of Cultivated Plants (1924) 

G B Sudw orlh Check List of the Forest Trees of the United States 
b S Dept i nc Mtsc Cir 92 (1927) 

PINE APPLE The pme apple so called consists m reality 
of the inflorescence of the plant the orimnally separate flowers of 
which together ^ith the braces supporting them become fleshy 
and consohdated into one mass The swelling and fusion of the 
tissues take place after the process of fertilization and it may 
be that the richly perfumed succulent mass is an aid m the distn 
bution of seed by affording food to certain animals In the highly 
developed cultivated pines however it frequently happens that 
the seeds do not npen prop^ly The pine apple Ananas satwus 
IS a member of the family Bromeliaceae of tropical American 
origin where it is widely spread and it is now naturalized in the 
tropical regions of the Old World It is cultivated on an exten 
sive commercial scale m the Hawaiian Islands 
Ev elyn m his Dtary mentions tastmo' a pineapple from Barba 
dos at the table of Charles II and this is we beheve the first men 
tion of the frmt in Engli h Jjterature For many years pine apples 



Pine apple fAmuks sativus) from a modern photograph of pine 

APPLES GROWING IN THE OPEN 


were cultivated in large private gardens but owing to the great 
developments in the West Indies etc they are no longer grown 
in Bntam or Europe 

PINE BEETLE, the name applied to several beetles (see 
Coleoptera) that attack pines and other coniferous trees particu 
larly in North America The most important of these are Dendroc 
tonus ponderosa which has done great damage to the timber of 
the Black Hills forest reserve it attacks the mam trunk of the 
tree The wood engraver bark beetle (Xyleborus coelatus) at 
tacks the white and yellow pines (P$nm strobus and P palrntm) 
while X pubescens feeds on P tnops All these beetles belong to 
the bark boring family Scolyttdae (See Coeeoptera Entomol 
OGY Economic ) 

PBre BLIJiT, a etty of Arkansas USA 45 m SSE of 
Little Rock on the south bank of the Arkansas river at an alti 
tude of 15 ft county seat of Jefferson county It is served by 
the Missouri Pacific and the St Lotas South'western railways 

^ ic I 5 m north of the (Sty 

(19^ 19 280 (^fo negroes) m 1930 20 760 by the Fedetel 

otteriookmg IJie nver tt m 

m seat 6f the State t|dusteal sDhoo| fqr boys and of %& 



PIXEHLRST- 

cultural Mechanical and \ormal chool tor nesrrots I opened 
187^1 a branch of the State mner t Its whole ano ib 
bing business iO\trs mo t of southen \rlansai> ano parts 0 
Texas Lout nna and Mis 1 ippi I s manu ..cturi n q 
were \aiued at boS 404 «,nd mc^dt raii\i% hops ’umbtr 
null and \ oodmorkine, plants and iictorits naK iocomoti e 
and car castings brake shjts au omobile bodies and top miua 
feeds cotton >arn and knit under e r Tne cotton exchange 
handles i^oooo bales in a normal ^ear ot which ^00 o- c 
bales (ot strong fibre and a\era m in n lu h oi t 

IS grown in Jefteison count} There is an ample supph of natur I 
gas and h>dro electric current The cii s a se td \ aquation fur 
19 / was $i S56 S^o Bank deposit on June yo it, ^ a gre 
gated 6 66 Pine Biutf was kid out m ib^ and chart red 
as a cit> in 1S85 

PINEHURST, a winter resort in the long leat nme re«-ion of 
the sandhills belt of North Carolina L b A. /:5ml sou^h we t 
ot Raleigh on Federal highwa} and the \oriok and bouthern 
railroad 550ft abo\e sea le\el The 19^0 census ^rves the itsi 
dent population as i /O^ and the number of \isitors averages 
about 10000 through the season (October to Ma}) Pmehurst 
was established b> the late James \\ Tufts Boston soda fountain 
manufacturer who purchased 5 oo<?€c of cutover timber land 
from the late A.mbassador to Engldf id \\ alter Hmes I age and his 
brothers Mr Frederick Law Olmsted made the original land 
scape plan and the town is famous tor its winding shrubberv 
bordered roads and atmosphere of a small New England country 
village It IS the leading winter resort for golf the Pmehurst 
Country Club having four iS hole courses all laid out b> Donald 
Ross the championship course being rated by protessionals as one 
of the best m the country Except forThe national championships 
the club s annual North and South golf tournaments are the old 
est established amateur and profej^sional events m America Pine 
hurst is recognized as providing ideal winter conditions for horses 
Aside from the many private riding horses brought down each fall 
by horse lovers harness horses s eepltchasers and some runners 
and show horses are wintered and trained here There is an excel 
lent airport near Pmehurst and a modern hospital The village is 
well equipped there being both a public and a private school a 
modern moving picture theatre ample store and shopping facili 
ties a model dairy a greenhouse fireproof garage library etc 
There is a non sectarian church for winter visitors known as the 
Village Chapel a Catholic church and a non sectarian Commu 
nity church for the permanent residents Many fine winter 
homes have been built m and around the village and most of 
these are occupied for the full six months of the season Pme 
hurst IS not incorporated as a municipality the utilities as well 
as the principal hotels bemg owned and operated by Pmehurst 
Incorporated 

PDSTEL, PHILIPPE (i745"X8 6) French^ pfc^sician was 
born at Saint Andre Tarn France on April 20 1745 He took his 
doctors degree at Toulouse m 1773 publication was a 

French translation of William Cullens Nosology (ijSs) it was 
followed by an edition of the works of G Baglm (1788) and 
m 1791 he published a Trmte medteo phtlosophtque sur I aMnatton 
fmntde m which he advocated a more humane treatment of the 
insane It is on this advocacy and on the practical effect he was 
able to give to his ideas that his fame rests His opportunity came 
with his appointment in 179 as head physician of the BicStre 
and two years afterwards of the Salpetriere His chemical lectures 
at the Salpetnere formed the basis of his Nosographte phdoso 
phtque (3:798) which was further developed m La MHomm dm 
$qm (1802) Pmel was made a member of the Institute m 1803 
and soon afterwards was appointed professor of pathology in 
the Ecole de MMecine He died at Paris on Oct 26 1826 

S&e notices by E Panset and Esqmro! m Mimoms de I dmdime 
de Medecme (1828) 

PINE-NUT or PINON Nut 
PINERO, SIR ARTHUR WING (1855-^934) English 
dramatist was born m London on May 24 1855 the son of John 
Dame! Pmero a Jewish solicitor whose family was of Portuguese 
origin long established in London A W Pmeiti Was engaged 
m 1S74 as an actor at the Theatre Royal Edmbut^ andcteeto 

m fH 
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Lone on m S^o to pk} it the Globe theatre Later m the >ear 
le joined he Lvetun eonpan> of wlueh he renamed a member 
for five vt The hr t piec-c ot ms to see the lootiighis was 
to a I ( pla3€d m Oct it the Globe theatie for the 

h mit of ^ H M din 

The ill 1 1 ia\ to make a hit vas Tkr Uomy Spmmr (Theatre 
Pov I Manch^s er Nov 0/ but m Tin Sgmr 4bt Juimess 
Theatre Dee i ^ i be at enpttd st lou dnna and gave prom 
1 t he quihties of i 1 i ter work In and Pmero 
produced ven piece but th mos^ important of lii works at 
hi period were the ucressful tdne pro luted at the Court 
thci re Tml fait (March is i which ran tor more than 

d vear The Schooin utress (Mirth bS6J Dand\ Dick (Jan 
160 I revived m Februirv 90D Th L cmet Miimt r | April 
ibgo; and Tht ima ons (Marcn ) Two coi tdics of stnli 
meat La tnd r (lcrr> s March iSbS) and The II ea'^tr 

btx (Theatre Roval Manche ter bept iSsb) met with success 
and Stieet Lmcndtr has enjoved numerous reviv Is "With The 
Profligate (Garrick ^pril 18897 heareturncdJto the st lous drama 
The Second Mrs Tanquaay (^t James s Mav 7 10^3; dealt 
with the convtr e of the question propounded m The Fro fit gate 
but With more art and more courage The piece arou ed great 
di cus ion and placed Pmero m the front rank oi living English 
dramatists It was translated into French German and Italian 
mnd the part of Paula Tanqueray created m the first place b> 
Mrs Patrick Campbell attracted many act re ses among others 
Eleonora Duse His later pla>s include The \otorwm Mrs Ebb 
smith (189s) The Betieh of the Doubt (1895) The Princess 
and the Butterfly (189 ) Trelamicy ofl tht I! ells (189b j The 
Gay Lord Quex (18997 Ins (1901) Letty (1903) A PI tft If lih 
out a Smile (1904) Hts Home tn Order (1906 7 The 1 kunderbolt 
(1908) Mtd Channel (1909) The Big Drum and The 

Enchanted Cottage (19 ) JPinero was knighted m 1909 
His Plays (ir vols 2891-1895) have prefaces b> M C Salaman 
See also H Hamilton F}fe A W Pmero (igo ) 

PINEROLO, city and episcopal see of Piedmont Italy m 
the province of Turin Pop (1931) 16 099 (town7 2 890 (com 
mune) It is built on a hill side just above the valle>s 0! the 
Chisone and the Lemma at a height of i ^4 fl above the sta 4 
m by rail SW of Turin Till 1696 it possessed a citadel re 
garded as the Ley of Italy in which Fouquet De Caumont 
Lauzun and the man with the iron mask were imprisoned 
PIN-EYED, a botanical term for flowers which occur m two 
forms one of which show the stigma at the mouth of the corolla 
as m the primrose The term is contrasted with thrum eyed 
where mstead of a single stigma a nng of five stamens is visible 
PING PONG, see Tabi-e Tennis 

PINK, m botany the common name for a numerous genus 
{Dtanthm) of the pink family (Caryopbyllaceae q a) There 
are about 250 species natives of the Old World but found 
chiefly m the Meiterranean region They are herbaceous peren 
mals of low stature often with very showy flowers Four species 
grow wild in Great Britain the Deptford pink {D Armma) 
the maiden pink {D deltotdes) the Cheddar pink (D caeMus) 
and the proliferous pmk (i> poUfer) Two others the garden 
pmk {D plumanm) and the dove pmk or carnation {D Cary 
ophyllm) zip more or less naturaitted in Great Britain The 
carnation and picotee are modifications of the dove pink 
a native of Europe*, These by the old waters were catted gilly 
flowers The sweet wiiliam of the gardens is derived from D 
hofboMis native to Europe and Asia 
The sea pink or thrift Armerm wdgam is a member of the 
family Fiumbagmaceae found on sea shores and mountains 
PINKERTON, ALLAN (18x9-1884) American detective 
was bom in Glasgow Scotland Aug 25* 18x9 In 1S42 he emx 
gmted to Chicago IE and m 1843 he removed to Dundee Kane 
county Dl Here he ran down a gang of counterfeiters and was 
theiefore appointed a deputy sheni of Kane county^ XS46 and 
Immediately afterwards of Cook county with h^quaitcfs In 
dneago There he orgaaszed a force of detecti^ to capture 
thiaves who were string mlway poperty Hus 
develi^ii^in 1852 mto Bnkerfiems Nation^ IMectire 
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Since well known for its actiMties in industrial disputes etc 
Some of his notable successes were the capture ot the principals 
in the theft of $700 000 from Adams Express Company in iS66 
and the unco'v enng of a plot to assassinate President Elect Lin 
coin m February 1S61 when he arrived in Baltimore on his way 
to Washington In 1861 Pinkerton organized a system of obtaining 
miiitar> information m the Southe n States and from this sv 
tern he developed the Federal secret service One of his detectives 
James McParlan from 18/^ to 18/6 lived among the Molly 
Maguires (q v) m Pennsylvania and secured evndence which led 
to the breaking up of the organization Pinkerton died m Chicago 
on July I 1884 He published The Molh Magiares and the De 
iecttves (18//) The Spy of the Rebellion (188^) m which he 
gave his version of President elect Lincoln s journey to W ashing 
ton and Thirty Years a Detectioe (1884) 

PINKNEY5 WILLIAM (1/64-18 2) American lawrver and 
statesman was born m Annapolis Md on March i/ I/64 He 
was admitted to the bar in I/S6 and from I/88 to i 9 prac 
tised m Harford couf^ty In 1788 he was a member of the State 
convention which ratified the Federal Constitution for Maryland 
(1788-9 ) and in I/95 of the house of dele ates (where in I/88 
and I/89 he defended the right of slaveowners to free their 
slaves) and from 179 to 1/9$ of the State executive council 
From i/g6 to 1804 he was commissioner to England to determine 
the claims of Ameiican merchants under the Jay Treaty of i /94«] 
and adjusted a claim of $800 000 for Mar>land on the Bank of 
England In May 1806 with James Monroe then minister at 
London he was commissioned to treat with the British Govern 
ment concerning the caoture of neutral ships m time of war 
from 1807 to 1811 after Monroes return to America he was 
resident minister m London He was elected to the Maryland 
senate m Sept 18 ii and later was attorney general of the Umted 
States until 1814 In Aug 1S14 he was wounded at Bladens 
buig He served m the National house of representatives Jan- 
April 1816 and from 18 16-18 was minister plenipotentiary to 
Russia and special minister to Naples where he attempted to 
secure indemnity for the losses to American merchants by seizure 
and confiscation during the rule of Murat m 1809 He was a 
member of the committee which drew up the Missouri Compro 
mise iqv) He was a member of the United States Senate from 
18 0 until his death at Washington on Feb 5 18 

See William Pmkney The Life of Wzllmm Pmkmy (1853) (1810- 
83) Henry Wheaton Some Account of the Life Writngs and 
Speeches of WtUtam Pinkney (1828) 

PINNACLE, in architecture any vertical decorative motive 
serving as the upper termination of a building or other form 
hence metaphorically a summit or topmost hmit The word is 
distinguished from finial (qv) as signifym^^ a larger motive 
sometimes of considerable complexity whereas a fiimai is a single 
ornament and from tower or 
turret by the fact that a pinnacle 
is always a strictly subsidiary 
motive Thus a Gothic tower 
and spire may be decorated with 
pinnacles each one of which is 
capped by a fimal The chief 
architectural development of the 
pinnacle was in connection with 
buttresses (^ v) of late Roman 
esque and Gothic buildings as 
the addition of a pinnacle to a 
buttress not only added to the 
stability by increasing the weight 
hot also gave a decorative termi 
nation to the vertical line Earlier pinnacles are simple square or 
rect^gular structures capped with gable roofs or small spires 
as in St Remi at Reims (middle 12th century) and in the 
west front "bf Rochester cathedral (1130) With the develop- 
ment of the flying buttress (qv) pinnacles were increased greatly 
®n wse and especially in France in richness and usually decorated 
Vftjh colonnettes on the outer comers and arches and crocketted 
sometunes ’With the addition of slender crocketted 
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spires Those of Notre Dame at Pans (end of 12th and be 
ginPing of ijth centuries) are typical The most beautiful of 
the dev eloped «Gothic buttress pinnacles are those of the choir 
of Reims cathedral (c i 40) which the solid portion ^ 
preceded by an open shnne with a statue of an angel In England 
pinnacles were especiaUy developed during the Decorated Period 
(go) and play an important part in the tower designs in which 
they serve to soften the transition between a square tower and 
a spire above Characteristic examples are those of Beverley mm 
ster (c 1350) and the tower of St Marys at Oxford (c 1300) 
The modern emghasis on vertical hnes resulting from steel 
construction has led to a recrudescence of the use of pinnacles 
and especially m the tall buildings of America they are common 
decorations of the sky hne and of the various set backs 
PINOCLE IS a game of cards similar to the French <^ame 
of bezique It can be played by two three or four persons 
Short Pinocle is played with two packs from which all cards 
below the 9 s are left out The cards remaining are in ordesr of 
value 9 knave queen king 10 ace (high) Twelve cards are 
dealt to each player four at a time and the next card is turned as 
a trump It is placed under the pack face up If it is a 9 it is 
called the dix (pronounced deece ) and the dealer scores 10 
points for turning it If anjfeother card is turned either player 
who has a 9 of trumps after K has taken a trick may take up the 
turned trump into his hand and put his 9 np imder the pack 
and score 10 points for his 9 The holder of the other dix may lay 
it on the table after he has taken a trick and add 10 to his score 
The scoring is done by melding a word v»hich comes from a 
German verb melden to announce After either player has taken 
a trick he can lay the cards to be melded on the table face up 
and add the value of that meld to the score but only one meld can 
be made after each trick taken The values of the meld are as 
follows the dix is 10 a marriAge (any hng and queen of same 
suit) 20 a royal marriage (a bng and queen of trumps) 40 
pinocle (the knave of diamonds and queen of spades) 40 4 aces 
of different suits 100 4 bngs of different suits 80 4 queens of 
diSerent suits 60 4 knaves of different suits 40 a royal straight 
(ace 10 king queen and knave of trumps) 1 50 
In melding at least one new card must be laid out for each new 
meld For instance with spades for trumps holding 150 the king 
and queen should be laid out first and 40 trumps melded then 
after taking another trick the ace 10 and knave are laid down 
and 150 melded Then if the player has the knave of diamonds 
after taking another trick it may be laid by the queen of spades 
and pinocle melded This order of meldino^ however can only be 
followed when there are enough cards left m stock to be sure the 
player will have time as no meld can be made after the last card 
IS drawn from the stock Otherwise 1 50 should be melded at once 
The cards left after the trump is turned are called stock cards 
and after eath %ick is taken in and laid away face down each 
player draws a card the winner drawing first After they draw 
no player can meld until he has taken another trick Each player 
keeps m mind a count of the cards he has taken in play They 
count as follows aces 11 tens 10 kings 4 queens 3 and knaves 
2 points and he adds the total of those made to his melding score 
The player who takes the last trick also adds 10 The total of the 
points in the two hands including the last trick is 250 
A player may follow suit trump or discard but after the last 
stock card has been drawn each must follow suit or trump If 
void both of thfe suit and trump he may discard Ont who violates 
this layr loses the cards in the tricks he has won m that hand The 
game is i 000 points and when a player who has the lead believes 
that the value of cards m the tricks he has taken added to the 
points he has already scored equals 1 000 he may call out and 
stop the play If he is short of the points he loses the game 
Attcti^ Pmocle has generally taken the place of short 
pinocte Only in number of cards used the values of the melds 
^d the values of the cards and dixes are the games the same 
Only three can play auction pinocle If a fourth takes part each 
dealer m turn takes no cards and sits out during the play but 
wm or loses the same as those who play against the successful 
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Fifteen cards are dealt to each pla>er nsuilly three it a time 
and at some time during the deal three cards are dealt to the ta^ le 
face down and remain there The e are o ten calkd ihe \ idow 
oc dummy Each pla>er in turn beginning \\ith the eldest hand 
may pass or may bid for the privilege of aec^ rn tne trur'p a’^d 
pla3nng the hand If all pas the hand are thrown up and he e 
IS a new deal If bids are made the tirs^ bid u uallj mus be at 
least 00 or (in some c%bs at least oO ^ ) but mi\ be \h 
more the bidder thinks he can make E ch to oumt bid mu ^ be 
at least lo more and the bidding continue unti two plutrs na\f 
passed A pla\er who has passed cannot bia again on th it h nd 
When two pass the bidding stops and the con ract kol to the 
last bidder who becomes the contractor The contractor bdw turns 
the three cards m the widow face up on the table and adds them 
to his hand He declares a trump andla\shi mdds on the table 
face up In addition to the melds guen abo\e the con rac or ira> 
meld a round trip 40 if he holds a Ling and a que n m e ch 
suit but if he makes this meld a ro>al straight coun s o’^l> no 
If these \alues added make his bid he has won his contiac^- and 
• the other pia>ers pa} but if after counting hi melds and dixes 
he IS short of the points bid and his opponents refuse to concede 
the contract he may play the hand and tr> to make up the short 
age from the count of the cards m t^ tricks he takes If he feels 
he cannot make his bid he does notpav but pa>s 

If the contractor decides to play he takes all the cards up from 
the table lays three not melded face down from his own hand 
which count as a trick for him If he fails to la> these cards out 
he loses If he lays# trump he must announce it He now leads 
and the other two are partners against him In the play of the 
hand every player must follow suit or trump If \oid both of the 
suit led and trumps a placer may discard any card on the trick 
If trumps are led each pla>er that follows must play a higher 
card and wm the trick if he can Xf \oid of trumps he may dis 
card The last trick counts ten for the one who wins it If the 
number of points made by the \aiue of the cards m the tncks 
the contractor wins added to the points m his meM make the 
number that he has bid, he collects for the number of points bid 
from the players no matter how man} pwDints he has made If the 
bid IS 300 and he makes 500 points he can only collect for 300 
If the contractor plays the hand and fails to make his contract 
he must pay double 

Each deal is a complete game and is usually paid for at once 
by the losers For convenience instead of keeping a score each 
player usually takes 25 poker chips At the end of the hand each 
player pays 2 chips for any loss under 300 3 chips for a loss be 
tween 300 and 340 5 chips for a loss from 350 to o90 10 chips 
for a loss from 400 to 440 15 chips from a loss from 450 to 490 
o chips for a loss of 500 These figures are purely arbitrarv 
Players give any value they wish to each chip At the end of the 
sitting each player owes for the 25 chips he had a'^tl^e beginning 
and collects for ail the chips he has won or pays for all the chips 
he has lost (CLP) 

PINSK, a town of Poland m the province of Polesie at the 
confluence of the Strumen and Pina rivers 196 m S W by rail 
of Minsk The river Pina connects it with the fertile regions m 
the basin of the Dnieper and by means of the Dnieper and Bug 
canal with Poland and Prussia while the Ogmski canal connects 
it with the basin of the Niemen Pottery leather oil soap and 
beer are the chief products of the local industries The draining of 
the marshes around Pinsk was begun by the Russian government 
m 1872 and by 1897 Soqoooo acres had been drained at an 
average cost of 3s per acre Pinsk (Pmesk) is first mentioned m 
1097 as a town belonging to Sviatopolk prince of Kiev In 1x32 
It formed part of the Minsk pnncipahty After the Mongol 
invasion of 1239-42 it became the chief town of a separate 
principality and continued to be so until the end of the 13th 
century In 1^20 it was annexed to Lithuania and m 1569 after 
the union of Lithuania with Poland it was chief town of the 
province of Brest Pinsk was annexed to Russia in 1795 and 
restored to Poland in 1918 

PINT, a liquid measure of capacity equivalent to J of a gaEon 
(derived probably through Spanish from Lat ptnet^ ptcta a 
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pairtcd or nnrktd \ebbe!} The impenal British pint— 57 of 
a hire 3466 cu in The Lmted States standard pint — 47 of a 
I litr 8 cu m 

PINTO, FERNAO MENDES (i^og-i 583) Portuguese ad 
venturer \ s born at Montemor 0 ^elho of poor parents and 
ertc e I ti e r\ ce of i noble Iad> in Lisbon He embarked for 
Inai ill in a fleet commanded by the son of Vasc^ da Gama 
and for i \tar tra\£lled fougnt and traded in China Tartary 
Pegu and the neighbouring countries saihng in every sea and 
^ introducing the musket nto Japan Though he was 13 times a 
captn and 1 / times sold into siacery his gay and dauntless spirit 
I broj I him th ough e\er> misiortune He was soldier and sailor 
mtrch mt and doctor missionar> and ambassador moreover as 
' the in nd and tra\ tiling companion of St Francis Xavier he lent 
the ipo tie of the Indies the mone} with which to bmld the 
j fir t Je ut es^ bli hment in J ipan 

, In Jan i 4 Pinto was in Goa waiting for a ship to take him 
to Portu al when he decided to decote a large part of his capital 
to tit e\an elization of Japan Tht viceroyi» appointed him am 
bassidor to the king of Bongo in order to give the mission an 
oflicial St nding and on ^pril 1 8 th he set sail with the provincial 
Father Bdchior \unes The missioners did not reach Japan 
until Juh I 56 On \o\ 14 1:556 Father Belchior and Mendes 
Pirto began their return vov age and reached Goa on Feb 17 1557 
3 uTmg his stay of a twehe month there Fmto left the company 
bang disptn ed from his vows for want of vocation at his own 
request though a modern authority states that he was expelled 
because he wa a marram t e had Jewish blood He finally re 
turned to Portugal on Sept 1558 an^ settled at Pragal near 
Almada where he married and wrote his famous book the Fere 
gnnatton the ms in fulfilment of his wishes was presented by 
his daughter to the Casa Pia for penitent women m Lisbon and 
it was published b} the administrators m 1614 Philip II of 
Spain gave him (1580) a pension for his services in the Indies 
But the reward came too late for he died on July 8 

Pmto was on the whole a careful observer and truthful narrator 
but he invented on occa ion and often repeats stones at second 
hand Some wit tv Portu uese parodied his name into Fernao 
menies^ Mtnto^ ( Ferdinand do you he^ I doO ^^fd the 
English dramatist Congre\e only expressed the general opinion 
of the unlearned when he wrote m Love for Love Mendes Pinto 
was but a type of thee thou liar of the first magnitude In 
the nirrative portions of his work Pmto s style is simple clear and 
natural He did for the prose of Portugal what Camoens did for 
its poetry 

The FeregnnaUon has gone through many editions subsequent to 
that of 1614 and in 1865 Castilho published excerpts m his Ltvrarm 
classica portngue a with an interesting notice of Mendes Pmto s life 
and writings Versions exist in German (3 editions) French (3 
editions) Spanish (4 editions) and in English by Henry Cogan 
London (x66^ 1692 and— abridged and illustrated with introduction 
bv \rminms Vambexy — 1891) Cogan omits the chapters relating to 
Mend s Pintos intercourse with and the last days of St Francis 
Xavitr presumably as a concession to anti Catholic prejudice 

Chnstovao Ayres Ferwao Afewdes Fmto (Lisbon 1904) Fervmo 
Mendes Ptnto e o Japao (Lisbon 1906) also SfiBszdtos para a 
btagraphm de Femao Mendes Ftnto by Jordan de Freitas (Coimbra 
190s) 

PINTO Xh€ brown black and blue spots of discoloration of 
the whole body endemic in Mexico Panimia Colombia and Vene 
zutla and known under the name were first held by Ga^tambide 
(Frem med Beige 1881 Nos 33-41) as due to a vegetable 
parasite whose spores and mycelial filaments may be detected 
among the deeper rows of ceEs of the rete mucosum The disease 
appears to be one of poverty but it is contagious and is some 
times seen in the well to do In viEages of Tabasco (Mexico) it 
IS said that 9% of the people thus suffer 

PHsTTURICCHIO (r454-x5i3) Italian painter of the 
Umbrian School whose fuE name was BEWVAimiHO m Bexto 
(Benedetto) bi Biagio the son of a citizen of Perugi^ ^enedetto 
or Betto di Biagio He was probably a pupil of Fiorenzo di 
Lorenzo and the two masters appear to have co operated m the 
execution of the Adoration of the Magi ftom S Mam Nuova 
now in the Pinacoteca of Perugia After assisting Penipno m 
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tne execution of his frescoes in the Sistine Chapel Pmtuncchio ' 
was employed by Niccolo Buffalmi advocate to the papal con 
sistory to decorate a little Gothic chapel in Ara Coeli on the 
Capitol with fre coes illustrating the life of San Bernardino of 
Siena These frescoes were probably executed about 14S4 They i 
show the master at his best The colouring is exceedin ly har j 
monious the landscape backgrounds full of atmosphere Pintu 
ricchio was employed by the Della Ro\ere family to decorate a 
senes of chapels in the church of S Maria del Popolo The 
Adoration ot the Shepherds m the chapel built by Cardinal 
Domenico della Rovere was probably done about i:>oo In the 
lunettes under the vault Pmtuncchio s assistants painted small : 
scenes from the life of St Jerome ! 

The last paintings completed bv Pmtuncchio m this church 
were the frescoes on the vault o\er the retro choir a very rich 
and well designed piece of decoratne work with mam hnes ar 
ranged to suit their surroundings in a very skilful w ay No finer 
decoration of a quadripartite \ault exists 
In 149 Pinturi chio wa summoned to Orvieto where he 
painted two Prophets and two of the Doctors m the duomo In 
the following year he returned to Rome and was employed by 
Pope Alexander VI (Borgia) to decorate a suite of six rooms in 
the Vatican which Alexander had just built Of these 100ms 
called after their founder the Appartamenh Borgia five still re 
tain his frescoes The upper parts of the walls and vaults ai<" 
not only covered with painting but further enriched with delicate 
stucco work in rehef Pmtuncchio employed many assistants The 
second room however with scenes from the lives of saints was 
painted by the master nhimseif and contains one of his famous 
works The Dispute of St Catherine 

On the vault of the sacristy of S Ceciha m Trastevere Pm 
turicchio painted the Almi hty surrounded by the Evangehsts 
During a visit to Orvieto in 1496 Pmtuncchio painted two more 
figures of the Latin Doctors in the choir of the duomo — ^now like 
the rest of his work at Orvieto almost destroyed 
Among his panel pictures the following are the most important 
An aitarpiece for S Maria de Fossi at Perugia painted m 1496- 
1498 now moved to the picture gallery is a Madonna enthroned 
among saints graceful and sweet m expression Another fine 
aitarpiece similar m dehcacy of detail and probably painted about 
the same time is that in the cathedral of San Severmo — ^the 
Madonna enthroned looks down towards the kneeling donor The 
Vatican picture gallery has the largest of Pmtuncchio s panels — 
the Coronation of the Virgin with the apostles and other saints 
below Several well executed portraits occur among the kneeling 
saints Other panel paintings by Pmtuncchio exist m the cathedral 
of Spello m the Siena gallery at Perugia and in the collection 
of the Earl of Crawford at Haigh Hall 
In 1501 Pmtuncchio painted several fine frescoes m S Mana 
Maggiore at Spello*— all very decorative and full of elaborate 
architectural accessones One of them the Annunciation is signed 
Bemardmvs Pintvnchivs Perwsmvs The most striking of all 
Pmtuncchio s frescoes both for brilliance of olour and their 
wonderful state of preservation are those in the cathedral hbrary 
at Siena a large room built m 1492 by Cardinal Francesco Pic 
colomim afterwards Pius III In 1502 the cardinal contracted 
with Pmtuncchio to decorate the whole room with arabesques on 
the vault md on the walls ten scenes from the hfe of Aeneas 
Sylvius Piccolommi Pius II the uncle of Cardinal Francesco 
The contract specially provided that the cartoons their trans 
ference on to the walls and ail the heads were to be by Pmtunc 
chio s own hand thus contradicting Vasari s assertion that the 
cartoons were the work of Raphael The series were finished in 
15507 Outside the hbrary over the door we have the coronation 
of Pim III m which he has introduced ks own portrait and 
afaiidmg hy km is a youth who bears some resemblance to 
Ikf&el In csrs the year of ks death he painted a highly 
{ fktehed with Christ hmxmg His Cross now in the Palazzo 
? , flMToniTO m Miten He died at Siem m Dec xt 1513? and is 


.as om of greater Dipbnan pmnters His worth has 

partly owihg to the diaWm wkdh Vasan s 
of ivea^tkowo and C^valai#ie hardly did km 


justice G Morelli has however disproved the myth that Raphael 
th n a >outh of 0 supplied cartoons or drawings for the aged 
master m hisi work m the Libreria del Duomo Siena These 
drawings (\ enice) are not bv Raphael but by Pmtuncchio 

G Aloreiii Itaimn Masters m German Galleries (1883) 
\eriniglioii M t moire di PiMwtcchw (PeiugiB. 1S37) and the valuable 
notes and appendix of Milanesis edition of Vasan 111 49 ;~53i (Floi 
ence 1878) E Stemmann Ftntuncchio (Leipzig 1898) E M Phil 
hpps Ftn uticikto (1901) W Bombe Gesckichte der Feruginer Mai 
Bin (191 ) 

PINWELL, GEORGE JOHN (184 -187s) British water 
colour painter wa# born at Wycombe and educated at Heather 
ley s Academy Like Frederick Walker and A B Houghton he 
belonged to a group whose style was derived from drawing upon 
wood for book illustration As he died young his works are 
lew but their promise was reat His earliest drawings appeared 
m LilUput Levee He did a httie work for Fun and executed sev 
eral designs for the silversmiths Elkmgtons In 1863 his first 
drawing appeared m Once a Week and from that time his®work 
was m constant demand m current periodicals His most impor 
tant productions made for the Dalziel brothers were illustrations * 
of Goldsmith of Jean Ingelows poems Robert Buchanafis Bal 
lads of the Affections and the Arabian Nights Of Pmwell s pic 
tures m colour which are fcstmguished by a remarkable jewel 
like quality and marked by ms strong love of pure bnght colour 
and opalescent effect the chief are the two scenes from the Pied 
Piper of Hamelin Gilbert h Bechets Troth Out of Tune or The 
Old Cross A Seat in St James s Park and The Elixir of Life 

In 1874 Pmwell fell seriously ill and went Africa for the wm 
ter He painted several remarkable pictures at Tangier but he 
returned to die on Sept 8^ 1875 

See G C Wilhamson Life of George J Pmwell (1900) 

(G C W X) 

PINZON, a family of Sp^msh navigators of Palos in Anda 
lusia three members of which— 'Martin Alonzo Francisco and 
Vicente Aanez brothers— were associated with Columbus m the 
discovery of America 

Martin Alonzo Pinzon bom about the middle of the isth 
centmy in the expeditio|i of 149 commanded the Pinta on 
wkch his brother Francisco was pilot On Oct 6 he suggested 
to Columbus (when already in the longitude of the Bermudas) 
to change the course of the expedition from due west to south 
west on Oci 7 this suggestion was adopted brmging the fleet 
to the landfall at Guanaham (San Salvador Watling Island) in 
the Bahamas (Oct 12 149 ) On Nov 21 near the east end 
of the north coast of Cuba he left Columbus making eastward in 
search of the supposed gold land On Jan 6 1493 he rejoined 
the admiral but on the return journey again left km and landed 
at Bayona m Galicia He died soon afterwards 

Vicente Yanez Pinzon commanded the Nina in i492-*i493 
and remained^loyal to Columbus throughout In after years he 
made important discoveries on ks own account In December 

1499 he sailed with four caravels across the Atlantic to the south 
west and on Feb 7 1500 he landed at Cape S Agostmho near 
Its most easterly projection (called by km Cape Santa Mana 
de la Consolacion) Proceedrag southwards a short distance he 
then turned north followed the coast to the north west kscov 
ered the Amazon estuary and went as far as what is now Costa 
Rica After touching at Haiti and losing two of ks vessels 
among the Bahamas Vicente returned to Palos in September 

1500 Although he was created governor of the newly discovered 
lands by Ferdinand and Isabella he did not take possession In 
1507 he sailed with Juan Diaz de Sobs along the east coast of 
Central Amenca In 1509 again with De Sobs he coasted the 
Atlantic side of South Amenca as far as the La Plata estuary 
hoping to find an opening westwards leading to the Spice Islands 
According to Herrera he reached 40 S not recognizing tike La 
Plata and turning back about the mouth of the foo Negro, bnt 
tks IS probably an exaggeration After 1523 all traces of Vicente 
are lo^t 

Cokemon 4 e Washington Irvmg^s 
_ Bk W ch n bibhojraphy m Joaqmm (Seteno 
. eiidmasam (paw rSfii) Herrera if^as Oo 44 I hlTvflap 
17 m vti caps s 9 (Ma&xd, 1750) (Ht$ 44 Ptm^ 
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Imimi lib x\m cap i d d i 5 j O Festbil Lf u(h i r 
Erdkunde pp 33 4} \Iur>i h } Z i j ir 1 r I j dm-fc 

ungen pp o-) etc 4 P Jo t Ma la •\ 11 id Cr^ d^C if i td^ 
sm 1% dt fobnmtpnto (B tloud i yi) C areo Ftmirdcz 

Duro Colon e Pm on 

PIOMBINOj a seaport oi Tusc m Itai-s in ht oro\inrc of 
Livomo 8 m by rail \\ S W 01 Campiglia Marittima (•ftmch is 
m S b E of Pisal 6 t abo\e sti li\ci at the soutiicni \ rtp i 
of the peniiisula of the Monte Mas ooccllo Pop (ijyi g 
(town) 6 (tomxnunt) F is the port of tmbarka or > 
Elba the nearest point of which i about 6 m to the outh wt 
and origmiUy belonged to Pisa It gives the title 01 pni ce to the 
Buoncompigm Ludovisi iamil> who hov ever no longer own it 
Large iron smelting and tin plate works are situated here In ig 6 
S 99^ ship« of 94^ 18 tons entered and cleared the port while 
at Portoterraio in Elba 6184 ships of 1 1443 tons er ertd 
and cleared 


ink f md imp rtani enis riiiraciers and dun ton h h 

Itu a (tL Uui hufdrd *af% haot prt nted io the Of man 

i ^ OI 

Sft Z t rs md I t Memun of Mr I lo i (Thr U) tdi d 
a- h 7 o es md m h tridurijty Icriunt her Life md M ut 
bv i H ^ irMiS iJ Pio im a Rec t i (f tki hfe Ur$ 
Pt 1 I a Pneni {j ^ ^ th nonvte u trend b mg Edvard 
% anmn u -i ^ j B Mi Tim aimojird 1/r? 

Pj nnd C Brl«bLLl HI J utt mm Mt\fi an e 

(i j dX ) It \ ^ Mtrnll 7 h Trie S f\ f t it So aiiid Lo 

Lc rs ■!/ it 1 10 whi h e\|: es tt m repic citation 

01 th iiv litt to WiPim Conwav tne act 1 writt n when she 
wa an D d kdv an! pubJi h d m 184:^ The copits ot the e letters 
aifc hoAB t bt grf 1v mi leading Mowurk roted m bibliographv 
tr Jun )\ Wit EL 

PIPE, a liobow stem oi ckv wood or other material with i 
low! at one end used for moling tobacco opium or other nar 
CO It or arv rredicmal sub tanct S e Pipe S\iOKr\G a id 


PIOTRKOW, a town of Poland in the province of Lodz and | Tob ^cco P pe 
formerly the seat of the high cour of Pol nd on the railwav from PIPE and TABOR, a popular ^mediaeval combination of a 
aw to \ lenna 90 m south west of the former and 5 m west | mad pipe or flageolet and a small drum The tabor b mg fastened 


of the river Pihca Pop (1931) 51 81 It is a well kept town 
with numerous gardens and has flour mills saw mil s tanneries 
agricultural machinery works and breweries One of the oldest 
towns m Poland Piotrkow was in^e 15th and i6th centuries 
the place of meeting of the diets and here the kings were elected ^ 
PIOZZI, HESTER LYNCH (I74i“i8 i) Enghsh writer j 
well known as the friend (Mrs Thrale) of Samuel Johnson was 
born on Jan x6 i/4X her father being John Salu bury of Bobbel 
Carnarvonshire In /dj she married Henry Thrale a rich South 
wark brewer whose house was at btreatham on the south eist 
corner of Tooting Bee Common Ther# was verv little s>mpath> 
between the lively girl and Thrale who was >ears her senior 
but gradually she drew round her a aistmguished circle of friends 
She was introduced to Samuel Johnson m i/6^ by Arthur 
Murphy who was an old friend of her husband s In i /66 Johnson 
paid a long visit to Streatham and from that time was more or 
less domesticated with the Thrales (See Johnson Samuel) 
Fann> Burney was another of her friends She was very sensitive 
and sometimes thought that Mrs Thfale gave herself airs of 
patronage Meanwhile in I/72 Thrale wa threatened with 
bankruptcy The situation was saved by his wife s efforts and in 
the next year Thrale travelled leaving her m charge of his affairs 
He was twice returned for the borough of Southwark chiefs 
through her efforts In 1781 Thrale died and Dr Johnson helped 
the widow with her business arrangements advising her to keep on 
the brewery until she cured his honest heart of its incipient 
passion for trade by iettmg him into some and only some of its 
mysteries The brewery was finally sold for £135 000 
Mrs Thrale had met Gabnele Piozzi an Italian musician in 
1780 In 1784 they were married Johnson told Miss Burney that 
he drove the memory of Mrs Thiale from his mmd%uming every 
letter of hers on which he could lay his hand The Fiozzis presently 
left England to travel in Italy At Florence they fell m with 
Robert Merry and the other Della Cruscan writers ridiculed 
by Wilham Gifford in his Maeamd and Bautad and she con 
tnbuted some verses to their Florence Mtscellany m I/B5 In 
1786 she published Anecdotes of the hte Samuel Johnson dmng 
ike hst twenty yem of kts hfe which was severely cnticized by 
Boswell She was ridiculed by Peter Pmdar in Bozzy and 
Pto%%% or the British Biographers A Town Eclogue (1786) But 
though Miss Burney and some others held aloof the Piozzis found 
plenty of fnends when they returned to London in 1787 Piozzi 
died at Brynbella a villa he had built on his wife s Flintshire 
estate in 1809 and Mrs Piozzi gave up her Welsh property to her 
adopted son and spent most of the rest of her hfe at Bath and I 
Chfton She retain^ her vivacity to the last celebrating het 80th ■ 
birthday by a ball to six or seven hundred people at Bath She 
died at Chfton on May 2 1821 
From 1776 to 1809 she kept a note hook whidh she cdled Thrah- 
ana tier well known poem of the Three Warnings is to foe found 
lO many popular colteOhons Letters $0 and Jmm the hte Semud 
Johnson appeared m 1788 Ohservattons md Mejhckont made m the 
Ctmse of a Journey thrmth Frame My and ^enriany m 17% 
^ in rSoi she published Ee^ospemm Of m mmm of the most 

t # 


to the perfoimer s left elbow the 
hands remamtd fret the right 
beating the little drum with a 
tick to mark the rhvthm while 
the left held and fingered the 
nipe With thumb and first two 
fingers The pipe and tabor are 
said to be ot Provencal origin 
PIPE CLAY A natural clay 
one of the names given to im 
pure kaolin or china cla> It 
occurs m beds where kaolin has 
been washed away from its ong 
mai site and deposited m a ho! 
low It IS used to make primitive 
tobacco pipcis and for whitening 
miiitarv belts etc 
PIPE FISH, the name given 
OF T to fishes which with the sea 

THE PIPE AND TABOR STILL IN USE hoises fomi tht tamily Syn^m 
IN CERTAIN PARTS OF FRANCE thtdoe of the Order Soiemcktkyes 
The pipe fishes are long and slender with the bod> encased in 
bony tings and a small toothless mouth at the end of a long 
tube like snout the gill filaments are reduced in number and ap 
pear as rounded lobes or tufts About 100 species are known from 
warm seas and a few from rivers Pipe fishes frequent sea weeds 
and swim slowly by rapid undulations of the small dorsal fin 
PIPE-LINE see Petroleum 

PIPER, CARL, Count (1647-1 / 16) Swedish statesman was 
bom at Stockholm on July 29 1647 made one 

of the secretaries of state and Charles XI recommended him on 
his deathbed to his son and successor Charles XII Piper be 
came the most confidential of the new sovereign s mimsters In 
1697 he was made a senator and set over domestic affairs while 
stiM retaimng his state secretaryship In 1698 he was created a 
count in I /02 appointed chancellor of Uppsala University and 
during the first half of the Great Northern War as the chief of 
Charless perambulating chancellery he was piactically prime 
rmmster But he belonged to the school of Bengt Oxenstjerna 
(qv) and was therefore an avowed advocate of a pacific policy 
He protested m vam against nearly all the military ventures of 
Charles XII eg the War of Deposition against Ai^stus of 
Saxony and Poland the invasion of Saxony the raid into the 
Ukraine Again and agam he insisted that the pacific overtures 
of Peter the Great should at least be fairly considered but his 
master was always nmnovabk Piper was taken prisoner at; 
Poltava (1:709) and died at Schliissdburg on May 29 1716 
See W L Svedehus C&uM CaH Piper {Stockhdbn xSfio) 

(R H B> 

PIPERACEAE m botany the pepper family comprising 
seven gmera with x xjo species tropi»l herbs and shrubs 
leaves have 4 punf eat fevotir and the towers lack Iwtii calyx and 
a>rolM Mper includes the pepper (g « ) 





9+6 PIPERAZINE— PIPE SMOKING 


PIPERAZINE, a colourless cr>stall!ne solid melim^ at 104 s 
C and boiling at 145 C olubie in %ater and ustd medicinally as 
a uiic acid eliminant Piperazine C4Hi)‘N -was lirst obtained by 
A V Fofmann b> the action of ammonia on ethylene dichionde 
or dibromide It is manufactured from the latter dihahde and 
aniline the intermediate product diphen^lpiperazine being con 
verted succtssnelv into its dinitroso compound and piperazine 
PIPERINE, an alkaloid {see Alj^aloids) found in the iruits * 
of certain peppers It forms white prism melts at 2 h -i 9 C 
IS almost insoluble in water but readil} so in alcohol or ether and 
IS a very weal base sails being oni> formed with mineral acids 
and these are dissoci ted b> water Alcohohc potash decompos s i 
piperme CHON into piperidine CJI N and piperic acid 
C H O indicating that the alkaloid is a piperidide of piperonyhc 
acid It was synthesized (Rugbeimer 188 ) by the action of 
piperon>l chloride on piperidine 
PIPERITONE IS the sole ketonic constituent of eucalyptus 
oils from which it may be either fractionally distilled or extracted 
With sodium bisulpftte It cJf:curs in the peppermint "roup of 
eucalyptus leaf oils in association with l-a-phellandrene and 
has been found altogether in ^ species these grow mainly m 
south eastern Australia and Tasmania and are characterized b> a 
butterfly wmg leaf venation A maximum content of about 4^) o 
of piperitone is reached m the oil of the Broad lea\ ed Peppermint 
{E dwes) Piperitone C H 0 A^“menthen~3-one is a colour** 
less liquid (bp 2^2 ) with an odour of peppermint The euca 
!> ptus ketone is laevo rotatory with {a\ d- 53 9 but d piperitone 
having [a]i>-62 5 has been isolated from the essential oil of a 
Himalayan grass Andr%pogon Jwarancusa The optically active 
ketone racemizes easily owing to enohzation "When hydrogenated 
according to Paal s method I pipentone yields mainlv d iw 
jnenthone and by reduction in other ways it has been used com 
mercialiy as a source of dl menthol It may be oxidized to thymol 
PIPERNO (anc Fnvernum) a town of the province of 
Rome Italy 54 m SE of Rome by rail Pop S488 

The mediaeval town was founded in the loth century on a hill 
490 ft above seale\el by refugees from the Roman town of 
Pnvernum lower down (118 ft above sea level; on the high 
road m to the north at the mouth of a low pass leadmg 
through the Volscian mountains to the valley of the Sacco Here 
are scanty remains of the Roman period though the rums are 
largely mediaeval The ancient \olscian town probably stood on 
the site occupied by the mediaeval and modern town Pnvernum 
was finally captured in 3 9 BC and in 318 the tnbus Oufentma 
was founded (see Latium) The mediaeval town has a pictur 
esque piazza with a Gothic cathedral (1283) and a Gothic town 
hall and Gothic churches Polygonal terrace walls of the Roman 
or pre Roman penod exist at vanous places m the vicinity 
See H H Armstrong m American Journal of Archaeology (1911) 
44 sqq tio sqq 3S6 sqq 

PIPE ROLLS or the Great Rolls of the Exchequer are a long 
senes of financial records of the English crown The first extant 
Pipe Roil IS that for the 31st year of the reign of Henry I The 
continuous series begins with the second year of Henry 11 s 
reign and the annual succession of rolls is almost unbroken till 
1834 when the last relics of the ancient financial system of the 
English mediaeval bngs were swept away The #most plausible 
explanation of the name Pipe Rolls is that when rolled up and 
stacked «i their presses the rolls looked like pipes Up to the be 
ginning of the 13th century the Pipe Rolls are the only consecu 
tive series of official records which have survived it was not 
until the reign of John that the Chancery records were systemat 
ically preserved Therefore the value of the Pipe Rolls for the 
last half of the 12th century can hardly be overestimated By 
them the narratives of the chroniclers can be checked and from 
them most of our knowledge of the actual working of the legal 
system m |Ienry II s rexgn comes They are a mine of inf orma 
Uon about the personnel of the government and the gradual de 
velopment of the new administrative offices They are the best 
ai|thonty for the descents of the great famihes of feudal Eng 
For the ffistonan of English towns they provide a vast mass 
taatekl Cakulatrons as to the ajmount of the royal reyenue 


have been made from them but such calculations can only be 
approximate since much money was paid directly into the king s 
pnvw pur e aifd rt corded m no roil that survives 

Consisting of a varying number of skins of parchment about 14 
inches wide and a >a d long sewn together at the top the rolls are 
not eas} to consuP Their matter too is not easy reading nor 
their method of book keeping easy to understand The accounts 
art entered coimt> bv county the sheriff beint^ responsible for 
the account of his shire Other accounts known as foreign ac 
courts appear sometime on the rolls accounts of royal manors 
bv their cubtodianai accounts of escheats or of towns The clerks 
enter debts long after all hope that they may be paid has passed 
awa> In the Pipe Roll Society was farmed to publish the 
rolls up to I 00 It hopes to carry the work up to the end of John s 
reign In later centuries the Pipe Rolls lose much of their impor 
tance but interesting matter can be found in the foreign accounts 
which continue to appear on the rolls When the escheat rolls 
begin one great source of foreign accounts is lost to the Pipe 
Rolls In this way by a process of splitting off and the setting 
up of new accounting offices the ancient sheriff s account recorded 
m the Pipe Rolls becomes insignificant and stereotyped The 
continuation of the senes to 1834 a remarkable illustration of 
English admmistrativ e consd|vatism (D M S ) 

PIPERONAL5 an arom^ic aldehyde with an agreeable smell 
resembling that of heliotrope It forms long colourless crystals 
which melt at 37 C and boil at 260 C and is much used in 
pertumer> It is oni} slightly soluble m cold water but readily 
olubie in alcohol and m ether It is also calfed heliotropme and 
IS protocatechuic aldehyde methylene ether CHO CH CHO 
It is prepared by oxidizing piperic acid with potassium perman 
ganate (R Fittig 1869) by condensing methylene iodide with 
protocatechuic aldehyde (R Wegscheider 1893) by oxidizing 
isosafrole with chromic acid When heated with dilute hydro 
chloric acid to 200 C it yields protocatechuic aldehyde CHO 
and carbon It readily combines with sodium bisulphite and with 
vanous bases (ammonia aniline methylamme etc ) 

PIPE SMOKING The original source of the idea of 
smoking must be sought •in the sense of smell This was much 
keener in primitive man than in man of the more advanced stages 
With the pleasure derived from aroma there was probably a sense 
of mystery at the sight of the smoke rising up into the air Thus 
there was an element of religious ceremony in the burning of 
pleasant smelling substances among primitive folk in whatever 
part of the world we may be able to study their ways 
I The ritual element is enhanced by another circumstance Herod 
I otus m the fifth century b c describes a practice of the Scyth 
lans a Mongol people settled in south eastern Europe between the 
Carpathian mountains and the River Don Throwing the leaves 
of a certain plant (which was probably hemp) upon a fire they 
sit round a*nd* inhaling the smoke they grow drunk with the 
fumes as the Greeks do with wine until they jump up and 
begin to dance and smg Herodotus seemed to regard this simply 
as an orgy but inhalation was certainly used to produce a 
supernormal condition of mind m many parts of the world 
When Columbus discovered America he found the habit estab 
hshed of inhaling tobacco to induce a state of trance during 
which visions were seen which were accepted as divine revela 
tions The mtoxicatmg vapour at Delphi which inspired the Pyth 
lan pnestess may have been artificially produced since no natural 
source has been found 

The invention of an implement to concentrate the smoke was 
an advance Such an implement is the Y shaped tube described 
by G Fernandez de Oviedo in bis Htstory of the Indtes (1535) 
The two horns of the Y were inserted in the nostrils and smoke 
from tobacco burning in a censer was drawn up through the tube 
This was the ceremonial method of smoking prevalent in the 
Antilles when Columbus and his followers reached them side by 
side with a common use of the tobacco leaf rolled up and 
smoked hke a cigar Bernal Diaz who accompanied Cortez to 
Memco describes the inhalation of tobacco through a tube But 
we have much earher evidence from Mexico At the ruined aty 
of Palenque m the southern province of Chiapas there are thie 
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remains of a Temple of the Cross vihich seems to btIon|, to 
the beijinning of the second centurv ad Here on one ot two 
stone siabs on either side of a doorwa} is represented a figure of 
i priest clad in a jaguar skin cloak and a head dre s reprt enting 
a mythical bird who is blowing out a snoLe olierirg hrou h a 
straight tube Thi Palenque sculpture is the work oi the a 
the mysterious race which precedeu the To! ecs and the \zte s n 
Me\ico Other \Ia>a sculptures po tra> the s ra kht i oLi 
tube both as an emblem in one of the hands of C^ac the god 
alike of ram and thunder and of ttrtilit\ and an apparen ly 
ordmar> implement for smoking Lionel \\ afl r at the e d of the 
I th century peaks of a roil of tobacco ft or ion<^ and as 
thick as a mans wrist being lighted by a bo\ and the moke 
being puffed into the faces of a company who made fanntis ot 
their hands and inhaled it 

Whatever the original use of the straight tube (which is found 
m a variety of materials — ^bone wood cane tone oi kinds not 
tooliard to work and pottery) the use of it as a pipe ior tobacco 
a<^es before America was disco\ered b\ the early European ad 
venturers is well established The first modification of the tvpe 
IS that found m the burial mounds of the Maskogee Indian in 
the south eastern portion of v\hat lanow the Lnxted States The 
tube IS bent up at one end with a widening of the bowl iormed 
by this end Pipes on the e hnes were obviou ly th model for 
the ciav pipe as known to Europe which i only natural since the 
first Europeans to mtroduce the use of the tobacco pipe m^o their 
own countries learned the habit of smoking not from the West 
Indies but fiom the Indians of the eastern mamland 

The ne\t modification of the tube which is lound m Ohio and 
Virginia m the buna! mounds of anoffier Indian tnbe he Algon 
quins converts it from a one piece to a two pi ce pipe What 
ever the materia! used usually fome kind of stone the stem 
was liable to be broken necessitating a makeshift stem if the 
bowl was to contmue m use From this the transiiion is easy to 
a bowl alone into which a wooden stem could be inserted 

W^hile the tobacco pipe was thus e\oi\nng in North -\menca 
apparently a two piece pipe arose ^ independently m South 
America In the upper part of the southern continent true pipes 
were not used though the Y shaped tube of which we have 
already heard was employed for inhaling snuff Otherwise cigar 
smoking was the ordinary form of indulgence in tobacco But in 
South Brazil in 1650 the traveller Jan Nieuboff found a great 
Indian tribe smoking pipes with bowls made of nut shells and 
with stems of reed or hollowed wood This kind of pipe with a 
smali bowl was the prototype of the pipes of Turkey Persia 
and the Far East since the Portuguese took it with them from 
Brazil along their trade route in the Old World Much larger 
pipes were also used by the same Brazilian tube with bowls of 
stone clay or wood and are found to day amon§fc their descend 
ants now living on the Upper Amazon 

The two piece pipe is also found m the steppes of Central and 
Western Asia and the Kaiahin region of South Africa Both 
these are woodless countries scantily inhabited by people mostly 
nomadic Here earth smoking is found The most primitive 
method is to dig a small pit m the ground to serve as a bowl 
to msert a stick through the earth to the bottom of this pit and 
then to withdraw the stick leaving a hollow tube The smoker 
has to he fiat on the ground and apply his mouth to the end of the 
tube An improvement on this uncomfortable method is the 
fashioning of a rough bowl of clay above the surface of the 
ground with a tube formed as before with the aid of a stick 
Such an earth pipe when dry can be detached and earned about 
The insertion of a separate mouthpiece into the end of the 
hollow tube would convert it into a two piece pipe In quite a 
different part of the world among some of the North American 
Indians a hollow reed stuck into a bowl made of wet clay is said 
to serve as an emergency pipe 

The credit of the first invention of the pipe cannot be assigned 
to any one people nor is it certain that smoke proceeded always 
from tobacco leaf There is hemp which in many parts, of the 
world at least long preceded tobacco There are many herbs, such 
as henb^e whi^ were commonly used in Europe for how many 
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cent line rve do not know Opium smoking on the other hand is 
a ktc dtvelODmcnt Earl> evidence concerning the tobacco pipe 
cemts iron Amenta oni> tor the rea on that the tobacco plant? 

1 a native of An ric The theory that both the plant and 
the habit of noLing denved ongmail> irom Atnca and reached 
th wt ern coa 01 America by vi> ot the Indian and Pa 
me O ean rest cn n m ufficient basis bmoLin^ no doubt 
1 a custom ot ^reat in Atnca but it is the smoking of 

hemp a cvernpii ed notaoi} among the Bushmen of the E.alahiri 
De trt The evolution n Africa of the pipe for hemp smoking 
has 0 fa as we can tell been irom the earth pit through the 
I’^ple ub to the Dakka (hemp) pipe which is the ance tor of 
the \ater pipes ot vanous lands used for tobacco m the East 
Among the Bu hmen an animal s horn general^ an antelope s is 
u da the water vessel Among other African tribes ox horns 
ourds ban boo and w ooden stems are to be seen It was thus the 
Aincan hemp mokers who gave to the smokers of tobacco this 
idea ot using a pipe in wh ch fumeg should be filtered and cooled 
b> passing through water 

bee A Dunhill The Pipe (1924) the Bnttsh Museum Eandbook to 
th Fthno^riphzcal Collect on ( nd ed 1925) the Bnttsh Museum 
Guide to the Maya Colkctton (193) (AD) 

HIPBL, a dialect of the Nahuati or Aztec language In south 
ern Mexico Cuateraala and western Salvador there are four 
•groups of Indians who speak a Nahua dialect related to but more 
primitive than Aztec These four groups are {%) Ptpd of Soco 
nusco ( ) Ptptl of the upper Mota ua leUey (o) Ptptl of Es 
cimitla and (4) Piptl of Salvador At the time of the Spanish con 
quest several explanations of the pre tme of these Mexican In 
dians m Central America were given by the natives It was said 
that the Aztec emperor Ahuitzotl (1486-150 ) sent colonists to 
spv out the land and prepare for a never accomplished conquest 
This tale fails to account for the large and well built cities occu 
pied by the Pipil More generally it is thought that they were 
Toltec (qv) who either migrated from Mexico with one of the 
early priest kings named Quetzalcoati or more probably filed 
after the downfall of the Toltec empire in the nth century The 
Spanish historian Juan de Torquemada in support of the last 
hypothesis has preserved a significant migration legend Nu 
merous ruined cities are attributed to the Pipii by archaeologists 
Of these the most important are Santa Lucia Cazumaihualpa and 
Baui in Gautemala and Cbalchuapa Cxhuatan and Tehuacan in 
Sakador These sites yield characteristic stone carvings and pot 
tery types The present culture of the Pipii vanes from village to 
vnfiage In general it reflects that of their neighbours such as 
the Quiche (g v) 

Bibliographi — Juan de Torquemada Monarqma Indiana lib m. 
cap 40 (17 3) Diego Garcia de Palacio Relacton (i860) for anaent 
customs Walther Lehmann Zentral Amenka (1920) for linguistics 
Herman Strebel Sculptures of Santa Lucta Cosumahuapa (Annual 
Report of Smithsonian Institution for 1899) and S K Lothrop 
Pottery Types tn El Salvador m Indian Notes and Monographs 
vol 1 No 4 (1927) for archaeology (S K L ) 

PIPIT, a sub family of birds having a great resemblance m 
habits and appearance to the larks (qv) They differ however 
m several important characters They are associated with the 
wagtails (qv) m the Fassenne family Motaalkdm Pipits of 
which over 50 species have been desenbed occur in almost all 
parts of the world but in North Amenca are represented by 
only two species — Neocorys spragmt the praine lark of north 

western plains ancf Anthus ludovtcmnm the Amencan titlark 
which last IS nearly allied to the water pipit of Europe A sp%p& 
letta To Enghsh readers the best known species is the titlark 
or meadow pipit ^4 pratensts a bird abundant on pastures 
moors and uncultivated distncts generally but in some locali 
ties the tree pipit A arbareus takes its place and where it does 
so it attracts attention by its loud song which is delivered (as 
in all the pipits) on the wing Another species the rock pipit 
A obscurus scarcely ever leaves the sea coast and is f fund almost 
all round the British Islands The South African genus Macronyx 
remarkable for the extreme length of its hind claw differs and 
has bngbter coloration 

PIPPIN or PEPIN, the name of three members of the 
Carolmgian family • 
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PIPRAWA 


Pippi\ I (d 6 ^g) incorrectly called Pippin of La den 
mayor of tiie palace to th a outMul Da obert I whom Clotaire 
I bad placed over the kingdom of \us rasia He ^as disgraced 
when Bagobert became sole king in 6 9 and bad to seek refu e 
in Aqmtaine Returning at Dogobert s death (6^3) be governed 
Anstrasia in Si ebert s name but died the toiiowmg >ear 

Pippin IF (d ^ 11 1 incorrectl> ca led Pippin of Herstal was 
son of Adal ise^us (son oi Arnuif bishop of Metzj b> a daugb er 
of Pippin I called in later documents Be^^ga Towards 6/3 be 
placed himself at the head of the great nobles in \ustrasia to 
combat Ebroin the iravor of the pJace and Keustria \^ter 
some reverses he gamed a great victory alter Ebroin s death 
at the battle of Tertry (68 ) not far irom St Quentin which 
marks the tall of the Merovingans He appointed one of his 
grandsons Theodebald mayor of the p lace of Aeustna reserv 
mg for two others (A.rnulf and Hugo) the irayoral y of \us 
trasia He made war on the Frisians and defeated their duke Rad 
bod and part of this people became converts to Christianity He 
also defeated the Alamanni and subdued their country The only 
part of Gaul not under his suzerainty was Aqmtame The plans 
he had formed for reforming the church and convoking councils 
were interrupted by h s death on Dec 16 / 14 
Pippin III (d 768) the Short was the younger son of Charles 
Martel Before his death m 741 Charles Martel had divided the 
Frankish kingdom between his two sons Carloman and Pippin^ 
giving Carloman the eastern part and Pippin the western Since 
737 there had been no king m the Frankish realm m the diplomas 
the two brothers bear the title of mapres palatti while the 
chroniclers call them smply pnnapes In 743 however the | 
mayors decided to appoint a Ling in the person of Childenc III 
who was apparently connected with the Merovingian family But 
Childenc was a mere figure head and had no power The two 
brothers presided over the tnbunais convoked the councils at 
which the Frankish Church was reformed assembled the host and 
made war jointly defeating and subduing Duke Hunald of Aqui 
tame In 74/ Carloman unexpectedly abdicated became a monk 
and retired to a monastery near Rome subsequently founding on 
Mt Soracte the monastery of St Silvester From the time of the 
abdication Pippin was sole master and in 751 after consulting 
Pope Zacharias he held an assembly of the Franks at Soissons 
took the title of king and removed the feeble Childenc to a 
monastery He then got himself crowned by St Boniface a cere 
mony which was new to France and which gave the sovereign 
immense prestige henceforth the king of the Franks called ham 
self Gratia Dei rex Francorum Pippin s reign is marked by many 
important events He received in France a personal visit from 
Pope Stephen II who conferred on him the title of Patncian of 
the Romans and recrowned him In return for these honours 
Pippin at the appeal of the pope made two expeditions into 
Italy m 754 and 756 and he became the ventabie creator of the 
papal state by conferring on the pope the exarchate of Ravenna 
which he had wrested from Aistulf the king of the Lombards 
Pippm took Septimania from the Arabs and after a stubborn 
war of nearly eight years duration (760-768) succeeded in taking 
Aquitaine from its duke Waifer He also intervened in Germany 
where he forced the duke of Bavaria^ Tassilo to become Ins 
vassal In 763 however Tassilo abandoned Pip?&in dunng an 
e::^pedition against Aquitaine Pxppm made several expeditions 
against the Saxons but failed to subdue them He entered into 
relations with the Eastern Empire exchanging ambassadors with 
the emperor Constantine Copronymus Dunng Pippins reign 
Prinkish institutions underwent some modification The Franbsh 
a^embhes/ previously held m the month of March {champs de 
but under Pippm deferred to May (champs de mat) came 
U be taaoth numerous and served the kmg of the Franks as a 
|®eahs of receiving the gifts of his subjects and of promulgating 
At the head of the administration was placed the 
and ^n ecclesiastica} chancellor was spb&tituted for 
i 'Hfir&mkfm Ecclesiastical reform was cohtifiued 

Ip&shbp Chrodegans of Metz wnlmg the clergy of 
1 1 wilyft creittmg canom died on 

C^harfes (C^arletpign#} and 


Carloman between whom he divided his kingdom 
5 e H Bonnell Die Anfange des karohngischen Hauses (Berlin 
1S66) H Hahir Jahrbuiher des jranhschen Retches (Berlin 

1363) L Oelsner Jahrbucker des panktschen Kon^ 

P ppm (Leipzig iS i) J F Bohmer and E Muhlb^her Regesten 
d $ Katsertetchs un er den Karohngern (2nd ed 1899) E Muhil^cher 

Df iijf. rkff flp rlnrhf.p Mitpr dfft Kdrolutsem (iSq6) (v^ ir F J 


PIPRAWA^ a yullage on the Birdpur estate in the Basti dis 
tnct Lni ed Pro\mceb India It lies on the Uska Nepal road at 
mile 19 and abou half a mi e south of the boundary pillar 
numbered 44 on hr iron ler line between British and Nepalese 
teriFoiv The valla<^e 1 celebrated as the site of the following 


disco\ ery — 

In 1 006 interest bavin been aroused by the discovery only 
twelve mile away of the Buddhas birthplace (see Lumbini) 
William Peppe then resident manac^er of the Birdpur estate 
opened a ru ned tope or burial mound situate at Piprawa After 
dig, mg ihrou h 18 ft of solid brickwork set in clay a mas^sive 
stone cofier wa found lying due magnetic north and south Its 
dimen 10ns we e 4 ft 4 m by 2 ft in and 2 ft 2^ m high 
and it con ained five vessels two vases a bowl and a caskef being 
made of «^teaate and the fifth also a bowl of crystal All these 
vessels a e beautitul y workew the crystal bowl especially with its 
fish shaped cover handle being a work of art of high merit 
The co&r is of fine hard sandstone of superior quality and has 
been hollowed out at the cost of vast labour and expense from a 
solid block of rock Peppe calculated its weight hd included at 
i :>37 lb It IS onlv the great solidity of this coffer which has 
preserved the contents A cover of one of the vases was found 
dislod ed and lying on the. bottom of the stone coffer As this 
coffer fits very well it must have required a quite violent shock 
to remove it This was almost certainly the shock of an earth 
quake and the same shock probably caused the split in the stone 
lid of the coffer itself 

The vessels contained a dark dust apparently disintegrated ashes 
small pieces of bone and a number of small pieces of jewellery m 
gold silver white and red cornelian amethyst topaz garnet coral 
and crystal Most of thesd^are perforated for mounting on threads 
or wires and had been no doubt original y connected together to 
form one or more of the elaborate girdles necklaces and breast 
ornaments then worn by the women On the bottom of the stone 
box there was similar dust pieces of bone and jewellery and also 
remains of what had been vessels of wood 

An inscription ran round one of the steatite vases just below 
the hd The words mean This shrine for ashes of the Buddha the 
Exalted One is the pious work of the Sakiyas hts brethren asso 
emted imth their sisters and their children and their wives The 
thirteen words in a local dialect of Pali are written m very 
ancient characters and are the oldest mscnption as yet discovered 
in India 

The monument must have been of imposing appearance The 
dome was of the shallow type probably not more than about 35 ft 
high exclusive of the ornament on the summit We have m has 
rehefs of the 3rd century representations of what these ornaments 
were like— small square erections hke a shnne or small temple sur 
mounted by a canopy called from its shape a T They were then 
more than a third of the height of the dome itself The total 
height of this Safaya tope will therefore have been approximately 
a little under 50 ft It was probably surrounded by a carved 
wooden railing but this has long since disappeared 

All such monuments hitherto discovered in India were put up 
m honour of some religious teacher and this is accepted as a 
monument put up over a portion of the ashes from the funeral 
pyre of Gotama the Buddha The account of the death and 
cremation of the Buddha preserved in the Buddhist canon 
states that one eighth portion of the ashes was presented to the 
Sakiya clan and that they built a thupa or memorial mound 
over It 




PIPSISSEWA— -PIQUET 9+9 


PIPSISSEWA iChmaphila umb iLta) call J 0 pnntt 
pine a pmit ol ibt \\mtergreeii fami!> II>ro^atiae) tiu^#r2i^ 
from Jam to \n u m di\ wood m \orth Amarica rom \o\a 
Scotia 0 B itish Colmrbn and outlie ard 0 Georgia and Ca^ 0 
ma It B foil id also m Eu ope and A la Tbc l!owtr& ^re fe h 
coloured 01 pirLi h \ai} par ed aid grow in tr 1 n 1 

groups on a three to en inch stem The hn\e arc dark gr^^tn 
shinmo- e\cr”reen harplv toothed and apneir in whorls or pk ec 
oopositdy on th sten The potted pipsi ewa 0 potted wntt 
green (Ckmapk macnlaia) occurs m smah areas iron Mane 
and Ontario to Minnesota and southward to Qf orgia and Missouri 
Its lea\es are dark green and mottled with white \em« harpl> 
toothed and tapering to narrow points 

PIQUA (pickwi) a city of Miami count} Ohio L A sit 
uated on the Miami mer and Federal highway ^ str%ed b> 
Baltimore and Ohio the Pennsylvania and electric railwa}S 
Pop (19 0) I:) 044 (9^^ native white) 19^0 Federal census 
16 009 It has gram elevators large quarries of blue limestone 
and many diversified manufacturing industries (making textiles 
sto\ es iurmture blanke s felts and variou5 other articles ) with 
an output in 19 / valued at $18 713 031 On or near the site of 
Piqua was one of the principal villages of the Chilhcothe division 
of the Shawmee tnbe A town call^ \\ ashmgton was laid out m 
1 80/ the present name (that of another divi ion of the Shawnee 
tribe) was given m 1823 It was chartered as a city in iS^o 

PIQUET, a game at cards probably a development of ronfa 
a game mentioned by Berm m 6 The Spanish name of 
the game was ctenims {centmn a hundred) Piquet was played m 
England under the name of cent probab y as early as 15^0 

The dealer deals i cards to his adversary and 12 to himself 
two at a time or three at a time He then places the eight un 
dealt cards called the stock face downwards on the table the 
top five being for the elder hand (non dealer) to take from first 
in exchange for his own The ph>ers now look at their hands 
and carte blanche (see later) having been declared if there is 
one put out (without showing- them) such cards as they deem 
advisable m order to improve their hands and take in an equiv 
alent number f om the stock Each pfei} er must discard at least 
one card If the eider hand discards less than the five he is en 
titled to he must state how many he leaves He is entitled to 
look at the cards h leaves replacing them face downwards on the 
top of the stock The younger hand then makes the exchange 
from the remainder of the stock If the eider hand leaves any of 
the top five the younger may exchange as many as remain m the 
stock discarding an equal number If the vounger hand leaves 
any cards he announces the number left He may look at the 
cards he leaves If he looks at them he must show them to the 
elder hand after the elder has named the suit he will lead first or 
has led a card 

If the younger hand elects not to look at thf c^rds left the 
eider cannot see them The younger hand must make his election 
before he plays to the card first led or if so required after the 
dealer has named the suit he will first lead Each player may 
examine his own discard at any time during the hand but he 
must keep it separate from his other cards 

The elder hand next declares what he has m his hand. 

The point must be called first or the right to caU it is lost 
It IS scored by the player who armoimces the suit of greatest 
strength valued thus ace ri court cards xa each other cards 
the number of pips on each Thus if the elder hand s best suit is 
ace king knave nine eight he calls five cards If the younger 
hand has no suit of five cards he says good The elder hand 
then says ^ m spades or whatever the Sint may be or shows his 
point face upwards If the younger hand has a suit of more than 
five cards he says not good If the younger hand has also five 
cards he says equal or what do they make? when the elder 
calls forty-eight (or ^making eight short for fenty eight) 
Tl» younger must not inquire what the point makes unless he 
has an equal number of cards If the younger hand s five cards 
make less than 4S he says good if exactly forty^eight heaays 
%qual if meue than forty eight he says not ^d The player 
whom pomt IS good reckons one fmr each qard of it if -flafe plants 


arc tqaal na htr pi er lou lor poii t 

Seiuuic rt u uall} c il ed next the elder hand lading what 
hi b t equtnet 1^ and the*}oun% i savHW good equal Of 
I ct ^oud IS in he c i e ot t e poir Anv thret or n on con 
ccu+i c c rds ^ ht ame u he*d in n ind cop titute a cquomc 
The order of ne ca ds is io low ate (hi he ^ j &iiig queen 
km L ten nine e e en « es > \ quenee thret ards 

1 call d a tree of i )ur a q i rt or five % quint of six 
w ixic’^e of even i p lene of mht a hmtieme A 
ticree 01 ate i-in" q ten is evded a turce major a tierce of 
king naeen kiive 1 tailed a tit ret to a kmi (and so on. for 

0 ht intermern e equt’" s actord n o tie card which heads 
them) a tierce ot nine eight even 1 calFd a iierct minor 
Sequences of lour or n ore cards foliow the me nomencl iture 
eg ace Ling queen I nave is a quart major knave ten nme 
eight IS a quart to a knave and so on A sequence ot a greater 
number of cards is good against 1 sequence of a smaller number 
thus a quart minor is good aeaipst a tierce major As between 
sequences containing the same nufhber of fards the one headed 
b> the highe i card 1 good thu a quart to a queen is good 
against a quart to a knave Only identical sequences can be equal 
The pla}er who e s quente is good reekons on^ for each card of 
It and ten m addition lor quints or higher sequences Thus a 
tierce counts three a quart four a quint fifteen a sixieme six 
^teen and so on It the elder hand s sequence is good he names 
the suit or shows it face upwards If the highest sequence (or the 
sequence first ca’^led) is good ail lower equences can be reckoned 
notwithstanding that the adversary h«.s a equence of intemie 
diate value For example A has a quart«to a queen (good) and a 
tierce minor He calls and reckons seven notwithstanding that 
B has a quart to a knav e B s quart counts nothing If the high 
est sequence is equal neither pla>er scores anything for sequence 

Quatorzes and trios are the next calls Quatorze are 
composed of four aces four kings four queens four knaves or 
four tens m order of v alue trios of three of any of these A 
quatorze if good reckons 14 a too if good reckons three one 
that IS good establishes aii} smaller quatorzes or trios in his hand 

W hen the elder hand has done calling he leads a card Before 
pia}ing to this card the younger hand reckons all that he has 
good statmg of what cards his claims are composed or showing 
the cards clamied for The elder hand leads any card he pleases 
the younger ph}s to it The >ounger hand must follow suit if 
able otherwise he may play any card he thinks fit It is not 
compulsory to win the trick The leader counts one for each card 

1 d whether it wins the trick or not If the second player wins 
tile trick he also coimts one The wnniitr of the last trick counts 
an additional one for the last card The tricks are left face up 
wards m front of the player who wins them They may be exam 
ined by either player 

If each player wins six. tricks the cards are divided and there 
IS no further score If one player wins more than six tricks he 
wins the cards and adds ten to his score If one player wins 
every tnck he wins a capot and scores 40 for the cards instead 
of ten 

During the play of the hand a player is entitled to be informed 
as to any cards has adversary holds which he has reckoned as 
good or has declared to be equal A player may require his ad 
versary to exhibit any such cards But if a player having played 
three cards of a sua^me declared as a quint 1$ asked how many 
he has left he need only reply Two 

During the progress of the hand each playar repeats aloud the 
amount of his score for the time being At the end of the hand 
the points scored are recorded 1 :^ each player If there is any 
difference m the written scores a piayer^s score of hm own hand 
1$ deemed to be the correct me 

Carte Bkmcke — ^If either player has no king or qu€«ii or knave 
m the hand dealt him be hoMs c 0 ie Umche for wh^ he scores 
ten* As soon as. a player discoveis he has a emte bhmhe^ he ifiufsh 
teE his adversary tins he usually does by saying ^scard for 
mrte bhnche ^ The adverse dactod is then made (as 
under discarding) after which the mr$$ blmcke m shiwm #1! 
irg the cards face tgwrards on the th^ are then 
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back into tbe band 

P%que — If the elder hand scores m hand and pla> or more 
before the young^er hand counts an} thing m that deal he gams a 
ptque for which he scores oO 

Repiqtie — If a pla>er scores in hand alone or more before 
his ad\ersary reckons an} thing he gams a reptque for which he 
adds 6o to h"' score Equalities do not prevent piques or repiques 
A player who has an equal point or sequence cores nothing lor 
it Therefore if notwithstanding the equality a pla}er makes 
m hand and play or in hand b} scores which reckon in order be 
fore anything his adversar} can count he gams a pique or a re 
pique 

The order m which the scores accrue is of importance For the 
sake of convenience the elder hand finishes his reckoning before 
the }ounger begins The scores however whether made b} the 
elder or vounger hand are recordable m the following order (i) 
carte blanche ( ) point f^) sequences (4) qua^orzes and trios 
(5) pomts made in play (6) the cards This will often afect a 
pique or repique Trus a pic^ue can only be made by the elder 
hand as the one he reckons in play when he leads his first caid 
counts before points subsequently made in play b} the }ounger 
hand The younger therefore cannot make 30 in hand and play 
before the elder scores one But the one reckoned by the elder 
hand when he leads his first card does not prev ent his being re 
piqued because scores made in hand ha\e precedence of points^ 
made m play The elder leads his first card and counts for it be 
fore the younger reckons simply as a convenient way of stating 
that he has nothing m hand which is good Again say A has a 
quint (good) a tierce and a quatorze (good; He scores 32 in 
hand alone but if his point is not good he does not gam a re 
pique because the younger hand s point is recordable in order be 
fore the sequences and quatorze Carte blanche taking precedence 
of all other scores saves piques and repiques It also counts 
towards piques and repiques A capot does not count towards a 
pique as the capot is not made m play It is added after the play 
of the hand is over A player who reckons nothing that hand as a 
penalty is not piqued or repiqued if he holds any cards which but 
for the penalty would have reckoned before his adversary reached 
30 The game most commonly olayed now ( short game ) con 
sists of 4 hands only the last and first being doubled and 100 
pomts added for the game 

See Cavendish The Laws of Piquet and of Rubicon Piquet 
adopted by the Portland Club imth a Treatise on the Game (188 ) 
Cavendish Guide to Piquet (1898) R F Foster Hoyles Games 
<1928) (W Da) 

PIRANDELLO, LUIGI (1S6 Italian dramatist and 
novelist was born on June 28 1867 on a country estate near Gir 
genti (Sicily) He first went to Rome at the age of 19 staying 
there until 1891 when he went to Germany and graduated m 
philosophy at the University of Bonn He subsequently returned 
to Rome and taught at the girls high school until 1923 His first 
literary essays were in verse a volume entitled Mai gto condo 
published m i88g followed by a poem Pasqua dt Gea (1891) and 
Elegte renane (1895) Another Sicilian writer Luigi Capuana 
persuaded him to devote himself to fiction and m 1894 he pub 
hshed his first novel Lesclusa in which his somewhat bitter 
reahsm already finds eifpression Besides the noyel U tumo 
he began to pubhsh short stones Amon sen a amore (1B94) 
Qmndo m) matto (1903) Beffe della morte>^ della vita (1902 
1903) Blanche e nere (1904) etc In 1904 his most celebrated 
novel II fu MaUta Based appeared the story of a man who 
havmg shammed being dead tries in vain to begin his life anew in 
a different atmosphere and under another name Other collections 
of short stories followed Erma btjronte (1906) La Vita Nuda 
(19x0) T&rzetU (1912) He set forth his artistic creed m two 
yphunes entitled Arte e sciema (190S) In 1913 his novel / 
WQCht e $ gtovani describing the drama of Italian life after the 
Risorgnnento was published m the Rassegna emtemporanea 
voltes of short stones appeared between 1914 and 1926 
^ La trapp&la (1915) Un mvalla mUa Iwm (X918) It 
. mqrU (i9r9X (1920) and another novel 

1 ^ ^ published m the Fma leUermtk 


In 19 0 he said of his own art — 

I ihml that liic is a ver> sad piece of buffoonery because we have 
in our thes uitiout being able to know why wherefore or whence 
the n ed to d cei\e ourselv s constantly by creating a reality (on# 
101 each and ne\er the same for all) which from time to time is dis 
covered to be vam and lilusorv My art is bitter com 

pa ion for all those who deceive themselves but this compassion 
cannot fail to be followed b> the ferocious derision of destiny which 
condemns man 10 deception 

This despairing outlook attained its most vigorous expression in 
Pirandello s pia} s In his youth he had shown a certain contempt 
for the drama but m 191 he was persuaded by the Sicilian play 
wright 2 s mo Martoglio to dramatize one of his own short stories 
La Morsa as a one act piece His first three act comedy Se non 
cost (19I/) was produced by Marco Par a at Milan in 1913 
and then man} plays — dramas and comedies — of which the most 
celebrated are 11 berretto a sonagh Lwla (1917) ^ 

pare (1918) Lnonw la bestia e la virtu (1918) Ma non ^ una 
cosa sena (191SJ Come pnma meglio dt pnma (1920) Set per 
sonaggi tn cerca d autore {1921) LtinbectUe Enneo IV (192 ) 

I estire gh tgniidt (19 ) La oita die ti diedt Laltro figho 

Ciascuno a suo modo La sagra del signore della nave La gtara 
Pirandello s dramatic art was at first criticized for being too 
cerebral ior not seeing iif i as it really is and for aibitrarily 
deforming it Ihe Roman critics first discovered the real meaning 
of Pirandellos ideology and the human sense of his plays His 
main themes are the necessity and the vamty of illusion the 
multiform appearances ail of them unreal of what is presumed 
to be the truth man is not what he thinks hens but he is one 
no one and a hundred thousand accordingly as he appears to 
this person or to that and is always different from what he creates 
himself m his own mmd Hence the supreme catastrophe when 
a moral looking glass suddenly reveals to him the image of him 
self which others see t e whab he ts to others Most of Piran 
deilo s plays deal with a lower middle class milieu peopled with 
clerks teachers lodging house keepers etc from whose modest 
vicissitudes he draws conclusions of vast human sigmficance 
Typical IS Cost e se vt pare in which he proves that it is impos 
sibie to know the real triTh Enneo IV develops m a broader 
sense that is a drama in which we have a man who renounces 
his changing empty and vain existence to play the part of a mad 
man and pretends to believe himself an historical personage 
Henry IV All this might be merely theatrical trickery if it were 
not seared by a deep anguish charactenzmg a philosophy which 
has destroyed all faith in the absolute m reahty in any fixed 
limits outside individual personality 
Pirandello s plays have rapidly achieved success throughout 
Italy and abroad and have been translated into some 15 languages 
In 1925 he created an art theatre of his own in Rome where new 
I Italian and foreign plays are performed and m the summer of 
: the same yei^r brought his company on a tour to England to 
; produce his own plays m London (at the New Oxford theatre) 

I to Pans Basle and 18 theatres m Germany He died from pneu 
moma on Dec 10 1936 (S d A ) 

See W StarLie Luigi Pirandello (1926) and F Pasmi Luigt Piran 
deilo (19 7 bibl) 

PIRANESI, GIOVANNI BATTISTA, Itahan engraver 
was born in the earlier half of the iSth century He was a Venetian 
who settled m Rome where he devoted himself to engraving the 
ancient monuments The explanatory texts engraved on many of 
his plates prove that his work was inspired by archaeological 
interest but he was more artist than archaeologist 
The most important of his publications are AnUchith Romana 
de Tempt della Repubhea (179B) Le AnUchitd Romane 4 vols 
(1756) Della magmficenza ed archtettura de Romam (1761) 
and Vedute d% Roma (135 plates engraved between 1748 and 1778 
with two plates added later by F Piranesi) He developed a power 
ful manner of etching In his foregrounds the broad lines are 
strengthened with the graver He achieves bold contrasts of tone 
which justify the large scale of his prints Among his finest plates 
are the fanciful compositions in the Opere Vam dt Archiumro^ 
(1750) and in the Careen (1750) He died m 1778 
PHRANO, a seaport of Istna, It^ly in the province of Pola 
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22 m SW of Trieste b^ rail Pop (19^1)00^1 to\n) 
(commune) It ba picturesque \eiietiaii wails ind budoin^s* On 
the coast near are e\tensi\e salt pans The \ enctilns d u a ed the 

1 et of Frederick Barbaro sa oft Piraiio in ^ I m tnaered 0 
V nice in i S3 and \ab incorporated wi h Austria oc^cther \ rh 
the rest ot I tna in 1813 Ii was the bir hplace oi 0 c \nolini t 
Tartim Kear Pi ano is the fa\ounte ea ide re ort ot Porto Ro 

PIEATE and PIRACY bir J Fitzjaiies Stephei 1 hi 
Bigtst of Crm mal defined piracy as foilow Taki ^ 1. hip 
on the High Seas or within the jurisdiction of the Lord Hi h 
mirai fron the posse si on or control of thdie who arc ^a \ uiK 
en itied to it and carrying awav the hip it e i or an\ 0 1 
goods tackle apparel or furniture under circumstinces which 
would have amounted to robbery it the act had been done with n 
the body of an Engli'^h countv (Cf 4 G for Ho7i^ Ron^ \ 
R%kM>k a Stng 18/^ LR ^jPC i/9) Piracy being a crime rot 
against any particular State but against all mankind may be 
pumshed under mternational law m the competent court ot an\ 
country where the oftender may be found or into which he miv 
be cOTied But whilst the practice of nations give to everv 
one the right to pursue and exterminate pirates withou anv pre 
vious declaration of war (pirates hgldmg no commis ion or dele 
gated authority from any soverein^ or state) they may not be 
killed without tnai except in battle Those who surrender or arc 
taken prisoners must be brought before the proper tribunal and 
dealt with according to law 

Following the sinking of merchant vts els at ight by German 
submarines in the World War by the Washington Treaties (19 i- 

2 ) between the Lmted States the British Empire France Italv 

and Japan attacks upon and destruction of merchant ves'^els 
upon visit and search by any person m the sen ice of any Power 
were declared acts of piracy and such persons may be brou’^ht to 
Inal before the civil or military Authorities of any Power within 
the jurisdiction of which he ma} be found It was held bv the 
Federal District Court of New Tork in the suits brou<^ht a amst 
the Cunard Steamship company for damages arising out of the 
sinking at sight of the Lusitania by a German submaime 
that such sinking was an illegal act •See The Lusttanm (1918) 
251 Fed 715 Scott s Cases 784-90 (X) 

HISTORY 

It IS impos ible to say at what period in the world s history 
piracy began References to this form of robbery occur m early 
literature It was rampant in the Mediterranean in the davs of 
the Roman republic and it is recorded that Julius Caesar when a 
young man fell into the clutches of a gang of sea robbers who 
held him prisoner until ransomed and that alter his release he 
returned with some soldiers who captured his late gaolers and 
crucified the whole crew Amongst the early pirates of which 
records still exist are the Phoenicians while thefe are numerous 
references to sea rovers m the Odyssey Out of the dim North 
the Vikmgs (qv) are known to have come south to plunder the 
coasts of Britain Ireland and France m ad 789 and onwards 
For many centunes the north east coast of Afnra was the head 
quarters of the Barbary pirates (qv) or Moors as they were 
commonly called who had their chief strongholds at Algiers 
Sallee and Tnpoh From these harbours they sailed out to harry 
passing ships or plunder the opposite coast of Spam carrying 
back their Christian captives to sell as slaves In spite of nu 
merous punitive attacks these fierce sea robbers were not finally 
stamped out until 1830 All through the Tudor reigns piracy was 
rampant around the British isles particularly in the south of 
Ireland and m the Sciljy isles where safe retreats existed for the 
pirate and where receivers of plunder were to be found willing to 
buy the goods that the pirate had to offer 

As m the case of the land thief the sea thief could not exist 
without a market for his ill gotten goods It would be useless for 
a pirate to seize a well laden merchant ship if he had nowhere he 
could dispose of his prize Sir William Monson m his book 
Naval Tracts records how he was sent in 1605 to search for 
pirates m the Shetlands and Hebrides But it was m Ireland 
where he found what he Ipoked for At Broad Havan he met 


9^1 

\^ith Insh <^entieri n of the name of Cormat or Cormac whose 
hoj t h dt crioes being the well head of all piiates Here 
n I bm n lived m it ^ le aid trafheied with the pirate 
cap mn man oi when were the lover of his daughters 

As lilt bee me more d fticu t for the pintes in the home 
V atcr thiv n ti lur her liciJ where thev could practise 
I cir c ^ \ ih le in erterenct Thus piracv «^read to the 
on We t Indie c. d ^he coas 01 \t v England and eventually 
to L Red L ^nd M d gi ca For many yt^rs the latter island 
1 he h i ) h uii ot he pir cs v^htrt they lived m security 
iiirrit^ r ue \ onto nd reigned as pett> kings From here 
thev vere e to liv hcav'y toil on pis ing ships sailing between 
El lira and the Ei ^ Indies 

The n urai haunts of the pira es were m archipelagos and 
ireen ed coi t and here at one time or another such place as 
the Greek 1 1 nd the Indian ocean the coa t o! Cilicn the 
Briti h Isles Norway and the lk\est Indies became their lurking 
pla c 

In England it elf up to the i6tii centurf pirtc> was not un 
con mon and it was no unusual event for the mhabitints of the 
Cmque ports to salh iorth m their small ships and plunder any 
pa smg \e sel and on more than one occasion the fleet of New 
Romnev atmeked and plundered the hips of its nval Yarmouth 
The West Indies — ^The West Indies were well prepared for 
practical exploration both geographically and historically Since 
the 1 6th century the buccaneers (q ) had preyed upon the 
Sp«.niard and there were innumerable hiding places hidden ba}s 
in uncharted islands where pirates could meet in safety and 
divide the spoils and prepare for their n€ 5 E:t adventure During the 
I/th century the 1 land of Tortuga or Turtle 1 land off the 
coast of Hispaniola became a regular pirate republic Good 
markets for stolen plunder were to be found on the New England 
coa t and in Jamaica and at New Providence island as well as 
m Ireland and certain places in the west of England 
Much of the piracy m the AVest Indies and America was the 
direct outcome ot the Spanish policy of forbidding her colonists 
the nght of trading with foreigners m spite of her inability to 
supply their needs herself Naturally the Spanish Americans were 
onl> too eager to buy smu^^gled goods at very low prices and 
were not hkely to be very particular to enquire where the goods 
came from England and France also tried to insist on their 
colonists trading exclusively with themselves at their own prices 
which combined with the almost total lack of policing by the 
regular navies led to wholesale buying of smuggled merchandise 
procured by irregular methods It was not until the reign of 
William III about 1700 that workable laws were made for try 
mg pirates and even then it was often difficult to get a jury to 
condemn a pirate who was looked upon as a public benefactor 
Owing to the difficulty of policing the seas particularly in distant 
waters the custom arose m the reign of Chailes I and continued 
until that of George I of granting free pardons to all pirates 
who would urrender themselves by a certain date The result 
was that when things had become too warm for a pirate he would 
make his submission to the authorities and receive the royal par 
don and as soon as ever his booty was spent resume his old 
practices One of the greatest wholesale pardoning of pirates 
was carried out by Captain Woodes Rogers at New Providence 
m the Bahamas m 1718 At this time there were more than 2 000 
freebooters entrenched in this pirate stronghold bist Rogers 
dealt so successfully with them that almost all surrendered 
Organization — ^The ranks of the pirates were recruited from 
a type of seafaring man who disliked steady work with its small 
rewards and preferred a life of danger with a prospect of gam 
mg sudden wealth After every European war ships would be 
laid up and crews disbanded There being no honest employment 
for ail these sailors they were compelled by circumstances to 
take any employment at sea that offered itself and as often as 
not this consisted of sign ng on in a ship where no qfeuom were 
asked and no wages paid but where every member of the crew 
took a snare of any profits which might accrue from the voyage 
Very often when a pirate captured a merchant strip lihe crew of 
the latter were invited to join the pirates Some w#idd da so 
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Willingly otliers onh under compulsion Most pirates when 
brought to trial pleaded that the> had been compelled to jom 
the pirates and had done so only to sa\e their li\es It often 
happened that amongst the members of a captured crew there 
would be some sea artist as a particularly skilful ra\igitor 
wa called and he would be compelled to sign on whe her he 
wished to or not common source of piracy was the privateer 
an armed ship that sailed under a letter oi marque which was apt 
to drift into piracy when its legitima e prey was not forthcommg 
to supply the prize mone\ which paid the wages of othcers and 
crew This fact was pointed out b> Cotton Mather (qv) the 
New England dn me in one of his hanging sermons deliver d at 
Boston to condemned piiates In one which he preached m i y04 
called A Brief Discourse occasioned by a Tragical Spectacle of 
a Number of Miserables under Sentence of Death for Piracy 
he stated the Pri ateenng Stroke so easily degenerates into the 
piratical and the Privateering Tiade is usually earned on with 
an Unchristian Ttmpe and proves an Inlet into so much De 
bauchery and Iniquiti^ 

The same view was expressed by Nelson when he declared that 
all pnvateeis were no better than pirates although this wide 
accusation cannot be allowed to include such famous and patnoUc 
privateers as Captain Fortunatus Wright or Commodore Walker 
Many a shady privateer was little better than a pirate and the J 
letter of marque under which he sailed a mere pretence as m ' 
the case of a pirate who plundered Spanish ships m the i th 
century under a commission sold to him by the governor of a 
Danish West India island himself a reformed pirate This docu 
ment written m Danish'^ proved when translated to entitle the 
holder to hunt for goats and wild pigs on the island of Hispaniola 
and nothing more 

The establishment of a pirate gang usually took one of two 
forms The most usual was for a few ringleaders to plot a mutiny 
on board a merchant ship At a prearranged signal the mutineers 
would seize the officers and kill them and an> members of the 
crew who lesisted and throw their bodies oveiboard 

But many a pirate who eventually rose high m his profession 
began m a very small way Often a handful of desperate char | 
acters would steal a boat and row or sail along the coast b} night 
until they surprised the crew of some small schooner and be 
came masters of her In this they would venture further afield 
until by cunning or force they got possession of a h ger ship 
The downfall of most pirates was brought about by their utter 
lack of discipline for unless the elected captain was a man of 
unusual strength of character as was the famous Captain Bar 
tholomew Roberts he was unable to keep his crew m order and 
sooner or later disaster overtook them through careless navi 
gallon or at the hands of a better disciphned hostile ship 

One of the first formalities of a newly created pirate crew was 
the drawing up and signing of the ship s articles which would 
include such rules as the following taken from those of Captain 
John Phillips of the Revenge 

I Every man shall obey cml Command the Captain shall have 
one full Share and a half m aH Prizes the Master Carpenter Boat 
swam and Gunner shall have one Share and a quarter 

6 That Man that shall snap hxs Arms or smoak Tobacco m the 
Bold without a cap to his Pipe or carry a Candle lighted without 
a Tapthom shall receive Moses s Law (that is 40 Stripes lackmg one) 
on the bare Back 

^ If at eny time you meet with a prudent Wetean that Man that 
offers to meddle with her without her Consent shaB suffer present 

Ambihor matter, considered to be of great importance was the 
dioifee of ^ fiag whose chief object was to ^stnke terror into al 
The favourite design was a skull and cross bones 
! soteetimes a whole skeleton was depicted holding m one 

a rummer or glass of punch and in the other a 

^ Whenever possible the pirates earned a sturgeon, who 

a certain amount of respect 

.. ‘"'‘•-■'Fla'rabusi ordinary pmale was rperely a 

[:. -wW| fev# fe alone and ladfced any seme of 

and imist not be placed 

rrlW 

^ I 



ind murderer -worked m large and to a certain extent organized 
band as did the Mediterranean pirates in Roman times who 
formed a highly organized brotherhood of desperadoes The 
ordinary pirates boasted that they declared war upon the whole 
world and possessed no honour even amongst themselves 
Al tew of the mo t famous pirates may be briefly mentioned 
Captain John Avery ak^s Every Bnd eman familiarly 
known as Lon Ben or the Arch Pirate was born at Ply 
mou h about 1665 to the sea and rose to mate in a merchant 
bhip headed a mutiny and was elected captain proved himself 
a danng pirate leader^ and after much success off the Guinea coast 
and m the West Indies sailed to the Red sea where he seized a 
nch ship of the Great Mogul reported to have on board 100 000 
pieces of eight and the Moguls young and lovely daughter He 
took both to Madagascar where he settled down as a reignmg 
monarch In 1696 he was at Boston where he bribed the governor 
to allow him and his crew to land and dispose of their plunder 
He d ed in poverty at Bideford after being tricked out of his 
ill gotten gans by certain merchants of Bristol Charles Johnson 
wrote a play called T/ie Successful Pyrate which was acted at 
Drurv Lane in I/15 and which was modelled on Avery s career 
Bartholomew Roberts was merhaps the greatest of all pirates 
Born m Males m 16S2 he di&lfightmg in 1722 He was credited 
with having taken over 400 ships during his career and was re 
markable for his discipline for being a teetotaler and allowing 
no women or gambling aboard his ships 

Edward Teach dtas Blackbeard a picturesque blackguard was 
killed on Nov 22 1718 ma hand to hand Ambat with Lieut 
Robert Maymard of H M S Pearl 
Captain Misson a Frenchman of good family was unique in 
combining active piracy with socialistic ideals He reigned for 
many years over a Utopian repubhc in Madagascar 
Two women pirates Anne Bofiny and Mary Read deserve men 
tion as both rose high m their ancient dual professions 
The famous Captain Kidd was no pirate at all but the victim 
or scapegoat of political intrigue 
With the peace of 1815 came a great increase m West Indian 
piracy which was assisted By the inability of the Spanish authoii 
ties to cope with the pirates while their colonies were seething 
with revolt At last the British and American navies combined 
to root out the evil once and for all in the Atlantic althono-h 
piracy lasted m the Greek islands until nearly 1850 
The end of piracy after centuries was brought about by public 
feeling backed up by the steam engine and telegraph The last 
relic exists to day in China where a nest of troublesome pirates 
still carries on the old trade m spite of the navies of the foreign 
powers The Chinese pirates ship themselves as ordinary coolie 
passengers on a coastal steamer and at a given signal produce 
revolvers and hold up the officers and crew and compel them to 
navigate the slSp to their headquarters at Bias bay where the 
ship IS plundered and officers and passengers held for ransom 
Bibuogjwhy --M ommsens History of Ronm Monsons Naval 
Tracts m ChurchUs Voyages v 5 (London z 744^4^) and m Navy 
Record Soaety (1902) Staie TnaU vols xiu xiv xv (London 
1812) Captam Charles Johnson s General History of the Pyrates 
(1724) gives full and accurate details of the hves activities and death 
of the most notorious pirates of the early i8th century and a second 
volume, publBhed m London m 1726 does the same for the Madagascar 
pirates It used to be said that Charles Johnson was inaccurate and 
unreliable but recent research has proved again and again that 
whoever he was he had first hand knowledge of his subject and 
IS to he rehed upo-n in almost every detail F C Bradier piracy m 
the Indm md tk Su^pressim (1923) G W Dow and J H Ed 
W^SnThe of iM Mem England Coc^ See aEo 

Bubheabons of Marine Research Soaety Salem Mass 1923 

PmELLI AND CO and SocietI Italiana Pm w 
Milano Italy are now one of the largest mdlistnal organisations 
throughout aH Italy with a large nianber of mternatiohal 
ramifications esiplopag at the end of 1928 over 30000 
hands all over the world, specialising m the maiKifaicture of 
ciectrie cahfes, tyres of all desco^itioiis and genetal india 
and gotta p«cha goods* Focteted in 1874 hy Ing* GiavntW 
PirtiB 1* fwese^ a HKsnhw of ft® i&iai» S^te sttfd 
presdeait df to twipfny toy fSswe gradii% 
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importaace de\eiopmg large factories m lid niihno BicocCm. 
bpeziaand \crctiragoj Spun (\illaime\a \ Gcitru and Manrtbaj 
and HI the \r entine (two lactones in Baenos bit 
Pirelli Geneni Cable borks Ltd 144 Qat 11 \it ona S ree 
London E C 4 with factories in Son liar'Dton and E Pci h 
Engl nd are ^mong the most prominent Lriti h mannt c^a rs 
oi electric c bles Pirelli L d own a hrac fco>o** cob 
acre it Burton on Trent manmactunng pneumatic pp u 
matic nd solid t>res these English tactore empioc Bn 1 h 
labour throughout 

Another Pireih company owns lar^-e niiiber plantations at 
Boenisari Isle of Java Financial and commercial Pi till con 
pames operate from Barcelona Brussels Buchare t roptnnagen 
and Pans and Pirelli agents are actne in pricti tver> con 
mercial centre throu bout the world Pirdii also own or ha\e 
controlhng interests m cotton spinning and wea\mg mills ropoer 
drawing mills and other branches ot indu try 

%nong the hnes in which the Pirelii companies sotcialise 
should be mentioned submarine telegraph caoles lad aero s the 
Atlantic Ocean high tension underground cables for abnormal 
working pressures m tailed m \ew \ork and Chica 0 pneu 
matiC semi pneumatic and solid automobile motorcycle and 
bicycle t>res T (M S L ) 

PIRENNE5 HENRI (186 -1935) Belgian historian was 
bom at Verviers on Dec 3 1862 He first lectured at the Em 
versity of Liege and was professor at the Lmcersit> ot Ghent 
1886-1950 Hi Eistotre de Bdgtqm of which seven volumes had 
appeared in 19^2 Completely revolutionized the current concep 
tions of Belgian history and nationality b> showing how from the 
time of the Germanic imasions FJ^mmgs and Walloons weie 
drawn together by communit} of tradition and economic interest 
Pirenne s works on mediaeval cities and social conditions include 
Les anctennes democratzes des Pci^s Bas (igto Eng trans 1915) 
Recuetl des documents relaUfs a I hsiotre de I zndustne draptere 
en Flandre (with G Espmas 4 vol igo6- 4) and Mediaeval 
CtUes Thetr Origins and the Re aval of Trade (Princeton 1925) 
He was the first president of the Lmon Academique Inter 
nationale (19 0-23) and receded miny foreign honours 
PIRKE ABOTH, ht Chapters of the Fathers a collection 
of proverbs arranged chronologically and giving a caiem of 
Jewish scholars The treatise belongs to the I\ th Order 
(Neztgm) of the Mishnah and deals with the history of tra 
dition This the so called Oral Law (Torah she be al Peh Deut 
IV 14 V 22-33 especially 31 and other passages) supplemented 
the Written Law (Torah she be khethabh) The Oral Law in 
Aboth IS traced back from Moses through Joshua the elders 
and Prophets to the Men of the Great Synagogue a body the 
existence of which is now merely doubted but which was formerly 
denied categoncally Throu»yh Simon the Just (either Simeon 
grandson of Jaddua High priest 310- 91 b c Sr his grandson 
219-199) and Antigonus of Socho both survivors of the Great 
Synagogue tradition is earned on by five pairs of teachers (Z^ 
goth tvyby) to Hillal and Shammai (30 b c ) Henceforward the 
sayings of their disciples and successors are given until ch iv 
which concludes with El a 25 arhaq Qappar (end of and cent An) 
Chapters m and iv are not strictly chronological Chapters v 
and VI are of later date Chapter v combines histoncal legendary 
and didactic elements miracles are explained and a senes of 
things sayings and qualities are groui^d numerically eg ten 
Ma amarotk or Logo$ are said to have created the world vi is 
called the chapter of the acquisition of the Law and was prob 
ably added for liturgical purposes Aboth is written in simple 
Hebrew The aphorisms are of great intrinsic beauty and are of 
extreme historical importance not only for Judaism but for the 
environment of nascent Christianity The chapters are read on 
different occasions* in most Jewish rites 
BmcxooRAFjrY — Pirke Aboth may be studied m English m Singer’s 
Authonmd Dmly Prayer Book pp 184 sqg J Abrahams Notes (pp 
dxxvi of the annotated eMwn should be consulted) The imder is afeo 
referred (a) to the Jm Mnc s v Aboi (h) Abat m Encydopaedm 
Judmea vol I Berlin (192S) (c) R Travam Herford% two editions 
(i) m R H Charles Apocrypha mi psc^pi^pM wi H 
ja^ (2) pub! by Jmmk of p0^$ on irh#i m 


S B M iirrn articl onpp ^ sqq ox Jr th StUi! Uemor of 
I n I ib hius ii-j ) The oldtr cdations 01 L Ta>lor and H btrack 

a t ti o great value 

PIRMASENS, a town 01 Gemn> in fbt BaiM.iian P atm 
a e m \\ oy :> p| Spt>ti on !c 1 liwav rom Bitbermuble 
r> ) ^ Iir^ stn owe it r me to a P rmin 

WHO 1 n d o hivt p ea tu Ch i t n i\ 1 re in ihe^bth icniury 
It oru n V bth ^ a li tne co irt vi Hinau Li h cribcrg but 
p ci to He t D m adt in i b The ip t irriu tr> is the 
prouUcno ot ^00 and bets bt organ ^ea her md maihineb 
are a! o n nuiac urtd 

PIRN A, a town m the renub^t ot S xonv on the ktt bank 
01 ht Elbe II m above Dresden and on tit r^i ^^ay to Boden 
tach mo Prague Pop (ic^ j 0^ Pirna oiigmallv abhvorac 
sett ement was for many years m the alternate pos e son of 
Buhema and Mei sen but it became permanently united with 
the lit er and thus vith satonv m 1405 The most notable cds 
ficts are the Gothic pan h church bu it m the i6th eentur> and 
restored m 1&90 and the old hall ftvctllent sandstone is 
found on both banks of the Elbe There are minuiaeture^ of 
gl ss marhmtry cigars potterv <jlates and enimtlied goods and 
cotton pmnmg and wood sawing The bonnenstem a fortra s 
on an eminence above the town w iS erec ed m the i6tli century 
PIROGUE or PIRAGUA (the French and Spanish forms re 
* pectivel> 01 a Caribbean word for tms t\pc of vessel it has at 
V arious times taken many corrupt forms tg ptnagua pttHaugm 
pettxoagar) onginaily the native name of a vessel made b> hoi 
lowing out the trunk oi a tree a dug out hence applied to many 
different developments of this type of«vessel used in the "West 
Indies and along the American coast An ear!> improv ement was 
to split the dug out into two sections and insert a fiat bottom 
of planking to widen it another form had a lee board was decked 
m at either end ana had tv 0 masts 
PIRONj ALEXIS (1689-1 /7o) French epigrammati t and 
dramatist was born at Dijon on July 19 1689 Hi father 
Aime Piron an apothecary wrote verse m the Burgundian patois 
Alexis began life as clerk and secretary to a banker and then 
studied law In I/19 he went to Pans In that vear jeaious> of 
the re^-ular actors produced an edict restricting the Theatre de la 
Foire or licensed booths at fair times to a single character on the 
sta«-e and Piron made a great success with a piece called Arleqmn 
Deucalion representing Deucalion immediately after the Deluge 
In I /2b he produced Les Ptls tngrats (known later as LMcok des 
peres) at the Comidie Franqatse He attempted tragedy unsuccess 
fully in Calhsthene (i 30) Gmtave Vasa tr/33) and Fernand 
Cor tbs (1744) Piron returned to comedy with La Metrommte 
( 1 7387 His most intimate associates at this time were Mtte 
Qumauit the actress and her friend Mane Therese Quenaudon 
l^own as Mile de Bar whom he married m i / 41 He died on Jan 
21 1773 His best title to remembrance lies m his epigrams The 
burlesque epitaph on himself m which he ridicules the Academy-^- 

Cl git Piron qui ne fut nen 

Pas meme acad^micien 

IS well known Grimm called him a machine a saiHies 
Firon published his own theatrical works m 175S and after im 
death his literary executor Rigoley de Juvigny published his 
computes M Bonhomme produced a critical edition m 1859 com 
pleted by Pontes ckmsws et pUces midttes in 1879 

PIROT, a towp of South Serbm Yugoslavia Pqp 
II 38 It lies amid romantic scenery and is the seat of a prefec- 
cure and a tribunal The inimbitants are er^aged m the imnuim 
ture of jewellery thm doth wooEen braid and carpets The latter, 
woven on hand looms by women and children are its speciality 
and are noted for their excelent quality designs and colouring 
There are several schools* a large mosque and a curious old square 
leaning tower The mediaeval fortress is believed to have been 
bmit on the site of the Roman fntitms Quimedava on the nuhtaty 
road from Old Naissus (Nish) to Rhdippopolis OutMde the towi 
IS m early modern entrenched camp Pirot* which is stralegicafiy 
important was captured by the Seite in the Russo Turing Wat 
(1877-78) and wa$ owled lo by the Tr^ty of lerki 

(1878) In the war between Sab» and la rSSs Rirot"w5if 
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occupied by the Bulgarians and held hy them till peace was signed 
PIRRIE5 WILLIAM JAMESj isx \iscol\t ( 84 -19 4) 
pritish shipbuilder and enj^meer waS born it Quebec on Ma\ 

1847 ^^d educated at Belfa t Ro>ai \cademc institution In 
1862 he entered the shipbuilding trm ot Mes rs Ha la d and 
Wolff of Belfast becoming, partner in 1S/4 and later chairman 
His success Nas particularl> associated with the building b\ his 
firm of the White Star line steamships the first being launched 
in 18/O Froni 1896 to 1897 he was lord ma\or of Belfast In 
1906 he was raised to the peerage as Baron Pi rie In 1918 
towards the close of the World War he was made controller 
general of merchant shipping In 19 i on the king Msit to 
Belfast to inaugurate the new parliament of Northern Ireland he 
was created a viscount He died on June 6 19 4 
PISA, a town and archiepiscopal see of Tuscan> Italy capital 
of the province of Pisa on the Amo 7 m from the sea and 49 
m W of Florence by rail Pop (1931) ^5 (town) ^>041 

(commune) It retains its mediaeval walls m in circuit the 
Citadel now contains jarracks The cathedral the baptistery and 
the famous leamng tower form a group by themsehes at the 
north west corner of the town The two former are built in 
black and white marble a characteristic found in Pisan churches 
elsewhere also (See Sardinia ) 

The architects of the cathedral were Buschetto and Rmaldo 
both probably Pisans The church is in plan a Latin cross 31 1-^ 
ft long and 252 ft wide across the Iran epts mside The nave 
109 ft high has double the transepts single vaulted aisles and 
at the intersection of nave and transepts is a dome The columns 
of the nave and side ai les are ancient The west front is the 
finest part of the exterior the range of arches running round 
the base is repeated by four open arcades The three bronze 
doors were re made after the fire of I096 that of the south side 
(1180) is by Bonanno The mosaics m the apse were designed 
by Cimabue and the splendid decagonal pulpit (restored m 1926 
see Per la recostru tone del per 
gamo dt Giovanm Pisano 19 6) 

IS by Giovanni Pisano The bap- 
tistery begun m 1153 is a circle 
xoo ft m diameter and is cov 
ered with a cone surmounted 
dome 190 ft high on which 
stands a statue of S Ramen The 
lowest range of semicircular 
arches consists of 20 columns 
and the second of 60 and above 
this IS a row of 18 windows in 
the same style separated by as 
many pilasters In the interior 
which IS supported by four pii 
asters and eight columns the 
most striking features are the 
octagonal font and the hexagonal 
pulpit erected in 1260 by Nic 
cola Pisano The campamle or 
leaning tower of Pisa begun 
by Bonanno m 1174 is round 
The walls at the ba are 13 ft 
thick and at the top about half 
as much they are constructed 

throughout of marble The base The leaning tower or pisa 
ment is surrounded by a range 

of semicircular arches supported » <1 1 ns m e th n 16 ft 0 t i th^ 
)by 15 columns and above this p® 

rise SIX arcades with 30 columns each The eighth storey 
which contains the bells is of much smaller diameter than 
the rest of the tower and has only 12 columns The height 
of thb tower is 179 feet The tower was 15 J ft out of the 
pfei^pepdicul^ when measured m 1S29 and 16^ ft m 1910 
T!|iere ;is no reason to suppose that the architects intended that 
t|ie chrhpanile should be bmlt in an obhque position it would 
to have assmned it while the work was still in progress 
i not mote than m ft deep and them circum 





ference onl> that of the tower The Campo Santo ijnng to the 
nor h of the cathedral owes its origin to Archbishop Ubaldo 
(ii’so-i \ ho maae the spot peculiarly sacred by bringing 
^ shiploads ot earth from Cahary The building erected m tfcfe 
Itahan Gothic t>le b> Gio\anni Pisano in 12/8—83 is of special 
mtere t for Us lamous trescoes by various Tuscan artist mclud 
a Last Jud mtnt b> Francesco da Volterra after Orcagna 
0-/I) Benozzo Gozzoh ( 0 Old Testament scenes 1468- 
84; and also for the large collection of Roman sculptures which 
it contains Other notable churches are S Andrea S Pierino 
S Michele m Borg«- (nth century) S Sepolcro erected by Dio 
tisahi {c ii^oj S Nicolo with a four storied tower (c 1230) 

S Caterma (i :> ) S Francesco (i^th century) with frescoes by 
Taddeo Gaddi (m the adjacent monastery is the interesting 
museum and picture gallery) S Maria della Spina an elegant 
little church of white marble (1325- 9) and the Renaissance 
church of the Tuscan order of St Stephen from plans by Vasari 
(after 156 ) who also reconstructed the palace of the ordet 
The mam streets of the older part of the town have porticoes 
There are wide quays with fine buildings on each side of the 
Amo but the town as a whole is quiet owing much of fts im 
portance to its being the junction for Florence Lucca and Vol 
terra on the mam hne bet j;een Rome and Genoa The urn 
versity founded m 1338 had i 096 students m 1925-26 it has 
a natural histor> and other museums and a botanical garden 
There is also an engineering school (103 students) a veterinary 
institute (114 students) and an agricultural institute (109 stu 
dents) In the vicinity are the royal villa andT stud farm (horses 
and dromedaries) of San Rossore (the name is a corruption of 
Lussono see Fordungianj;;s) and the mineral baths of San 
Giuliano alkaline ferruginous with temperature 914 to 105 8 
F At the mouth of the Arno joined to the city by a steam tram 
way (on the way is the old chtirch of S Piero m Grado) is the 
seaside resort of Manna di Pisa also known as Bocca dArno a 
well known centre for landscape painters At Navacchio 5 m E 
of Pisa IS a biscuit factory 4 m N of which is Calci and near it 
the large monastery of the Certosa di Pisa 
The ancient Pisae on the right bank of the Arno was only m 
from the sea the delta having increased since It is believed to 
have been founded from Pisae in Elis and is first mentioned in 
history as the place at which a Roman army from Sardinia landed 
m 22^ B c Bein<^ situated on the coast road (Via Aemzha) it was 
important as a frontier fortress against Liguria for the fertility of 
Its terntor> and its quarnes and timber for shipbuilding Scanty 
rums of Roman baths exist near the modem Lucca gate on the 
north The older town occupied the same site (T A ) 

HISTORY 

Little IS known of Pisa during the barbarian invasions but it 
IS an ascertained fact that it was one of the first towns to assert 
Its independence of Byzantine rule During the first years of 
the Lombard rule the necessity of defending the Itahan coast 
from the attacks of the Byzantines was favourable to the 
development of the Pisan navy 

Eatly Wars-^In 1003 we find records of a war between Pisa 
and Lucca which according to Muratori was the first waged 
between Italian cities in the middle ages But the military 
development and real importance of Pisa in the nth century 
must be attributed to the continuous and desperate struggle it 
mamtained against the tide of Saracenic invasion from Sicily 
Numerous legends and fables of the old chroniclers serve to attest 
the importance of Pisa m those days The Saracens repeatedly 
attacked me tow but were repulsed and the Pisans themselves 
assumed the offensive in Calabria, Sicily and even m Africa In 
1015 a memorable expedition was undertaken by the umted forces 
of Fisa and Genoa against Mogahid better known m the Italian 
chronicles as Mugeto whom they drove from Sardinia Again 
invading the island he was again attacked and defeated by the 

^ some author! 

L fl Pdsoners in their hands Sardmia con 

who were hke petty 

sovereigns but were now subject to the sway of Pisa This Was 
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the primary cause of the jealousy of the Gtnoi e and oi the 
afterwards made by them upon Pisa 'Meanwhile the Pi an f efbr 
ished more and more and cortmutd hos^iii its agSinst the Sara 
dm In io6 their ships returned iron Pilemo Ldtn with spoil 
Thus It IS not surprising that Pisa hould aireac> n«\e hau i 
own code of laws (Consuetudim dr mur ) which in Jo ^ were 
approved b> Gregor> 'I II and in loSr corhrmed a pa ent 
from the emperor Henry I\ The olde ^ of Pi in atute s 1! 
extant is the Bre e dti consoh it tmre or i6 
Commercial Prosperity— In loqo the Pi ans jo ned in he 
second crusade proved their valour at the c if lure ot Jtra alem 
and derived mam commercial advantages trom it lor within a 
short time the> had banks consuls waieh3uses and privileges n 
all Linds m every Eastern port Thus while the commune ot Pisa 
was still under the rule of the marquises of Tust nv all negotia 
tions With it were carried on as with an independent tate ofccially 
represented by the archbishop and consuls The ans ocrats were 
the Sommant party and hlied the highest offices of the republic 
which in the i th century rose to ^reat power both on sea and 
land by its wars with the Lucchese Genoese and Muslims In 
the >ears and 1115 it achieved a still greater enterprise The 
Pisan fleet of ^00 sail commanded by the archbishop Pietro 
Moriconi attacked the Balearic I^s where as many as o 000 
Christians were said to be held captive by the Mu lims and 
returned loaded with spoil and wi h a multitude of Christian and 
Muslim prisoners The former weie set at libert> or ran omed 
and among the latter wa the last descendant of the reignmg 
d>’nasty Immediaf ly afterwards the 14 > ears war with Genoa 
broke out The two republics contested the dominion ot the sea 
and both claimed supreme power ove^the islands of Corsica and 
bardinia A papal edict awarding the supremac) of Corsica to the 
Pisan Church proved sufficient cause for the war which went on 
from iiiStoiio Then Innocerft II transferred the supremacy 
over part of Corsica to the Genoese Church and compensated 
Pisa by grants in Sardinia and elsev^ here Accordingly to gratify 
the pope and the emperor Lothair II the Pisans entered 'Neapoli 
tan territory to combat the Ivormans They aided in the vigorous 
defence of the city of Naples and t'^ice attacked and pillaged 
Amalfi in 1135 and 113 with such effect that the towm never 
regained its prosperity The war with Genoa never came to a 
real end Even after the retaking of Jerusalem by the Muslims 
(118/ j the Pisans and Genoese again met in conflict m the East 
and It was plain that there could be no lasting peace between 
these rival powers until the one or the other should be crushed 
The greatness and wealth of the Pisans at this period of their his 
tory IS proved by the noble buildings by which their citv is 
adorned The foundations of the cathedral were laid in 1063 
and Its consecration took place m 1118 the baptistry was bto^un 
m 1152 and the campanile (the famous leaning tower) m 1174 
And all three magnificent structures were mainly l:he work of 
Pisan artists who gave new Me to Italian architecture as they 
afterwards renewed the art of sculpture 

RIVALRY WITH RLOREHCE AKD GENOA 
The chief authority was still vested m the nobles who both 
in Pisa and m Sardinia exercised almost sovereign power They 
formed the real strength of the republic and kept it faithful to 
the empire and the GhibelJme party The Guelph and popular 
element which constituted the force and prosperity of Florence 
was hostile to Pisa and led to its downfall Owing to the political 
and commercial interests binding Florence to the Roman court 
the Guelph element naturally prevailed there while growth of its 
trade and commerce necessarily compelled that republic to 
encroach on waters subject to Pisan rule And although Pisa 
had hitherto been able to oppose a vigorous resistance to Genoa 
and Lucca it was not so easy to continue the struggle when its 
enemies were backed by the arms and political wisdom of the 
Florentines who were skilled m obtaining powerful allies The 
chroniclers ascribe the first war with Florence which broke out 
in 12 2 to a ndicuious motive The anAassadors of the rival 
states m Rome are ^aid to have quarrelled about a lapdog — 
winch merely shows that there were already so many gpiml 


and pcrma^^oit reasons for war that no special cau c a needed 
to provoke it In i 8 the Pisans met and defeated the united 
forces of Florence and Lucci near Barga m the Garlagmna and at 
tne u,mc ti'^e ^hev dt patched 5 gadejs to as 1st I redtriiL II 
m hib tvpedil or to the Ea 1 ShorG> a ter thi thev enewed 
ho mtit wi h the Genoese on account of Sc*rdinia ind war was 
miL 1 te^t do Ml 0 q vhen it term riated in «iie de ime 
vieto > 01 the Pi an ard he consolidation of their sapremat> 
in Saronia B t irea^'v^hle Flortnce had made alliance with 
Ge oa Luc a ^nd all tie Guelph cities o Tu can> %im t its 
Ghilelline rival the pO| e had ewommameated Frederick li 
and il his adherent and as 1 crowning di aster the death ot 
Frederick in i ->0 proved ^ mor ai blov to the Italian Ghibtilme 
eau e Never belt s the Pi ms were undaunted Summoning 
Siena Pi toia and the Florentine exiles to their aid tht> boldlv 
taiet their toe but w re defeated m i :>4 Soon alter this date 
we find the old anstocratie government of Pisa replaced bv a more 
popular form Ins ead of the consuls there were now i elders 
{an tani) be ides the podesia therf was a c«ptdm of the people 
and there was a j^cneral council as well as a senate or 40 members 
The rout of the Tuscan Guelphs on the field of Montaperti 
(i 60) restored the fortunes oi Fisa Bu the battle or Benevento 
(I 65 j where Manned fell and the rout of Tagiiacozzo (i 681 
sealing the ruin of the house oi Hohenstaufen in Ital> nd the 
•rmmph of that of \njou were fatal to Fi a 1 or the republic 
had always sided with the empire and favoured Conradm whose 
cruel end struck terror into the Ghibelhne faction The pope 
hurled an edict against the Pisans and tried to deprive them ot 
Sardinia while their merchants were driven from Sicily by the 
Angevms The internal condition of the city was affected by 
these events Owing to the increasing iniutnce of the Guelph 
and popular side to which the more ambitious nobles began 
to adhere for the furtherance of personal aims the ansto 
cratic Ghibellme part> was rapiolv losing ground At this 
time Count Lgohno della Gherardesca had become the virtual 
head of the republic and m order to preserve its independence 
and his own sway mciined to the Guelph and the popular party 
m spite of the Ghibdlme traditions of his race He was supported 
by ins kinsman Giov anni \ isconti judge of Gallura in Sardinia 
but almost all the other great iamiiits vowed eternal hatred 
ao’ainst him and proclaimed him a traitor In i 74 he and \is 
conti were driven into exile Both then jomed the Florentines 
took part m the war against their nativ e city and laid waste its 
surrounding territories In i /6 the Pisans were compelled to 
agree to very grievous terms — to exempt Florentine merchandise 
from all harbour dues to yield certain strongholds to Lucca 
and to permit the return of Count Ugolino Thus the count again 
became a powerful leader in Pisa 'Visconti however was dead 
This was the moment chosen by Genoa for a desperate and 
decisive struggle with her perpetual rival For some years the 
hostile fleets continued to harass each other and engage in petty 
skirmishes as if to measure their strength and prepare for a final 
effort On Aug 6 i 84 at the great battle of Meloria / 2 Pisan 
galleys engaged 88 Genoese and half the Pisan fleet was de 
stroyed The chroniclers speak of 5 000 killed and 1 1 000 pns 
oners and although these figures must be exaggerated so great 
was the numl;^er of captives taken by the Genoese as to give rise 
to the saying — To see Pisa you must now go to Genoa This 
defeat crushed the power of Pisa She had lost her domjpion over 
the sea and the Tuscan Guelphs again joined in attacking her 
by land Count Ugolmo had taken part in the battle of Meloria 
and was accused of treachery At the height of his country s dis 
asters he sought to confirm his own power by making terms with 
the Florentines by yielding certain castles to Lucca and by 
neglecting to conclude negotiations with the Genoese for the 
release of the prisoners lest these should all prove more or less 
hostile to himself This excited a storm of opposition against him 
The archbishop Ruggien hiving put himself at the^ead of the 
nobles was elected podesta by the Lanfranchi Sismondi and 
Gualandi and a section of the popular party Die great bell of 
the commune called together the adherents of the archbishop 
the beU of the people summoned the partisans of the count Alter 
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a day s lighting (July i i 88) the count hib two sons and his two 
grandsons were captured in ti e palazzo del popolo (or town hall) 
^and cast into a tower beiono-in to h C uaiandi and known as the 
Tower of the Seven Streets Here the\ were all left to die of 
hunger Their tra<^ic end was afterwards immortalized m the 
Dimna Commedm The s>mpathies of Dante Ahghien the Fior 
entme patr^t and oe ot Rome were naturall> m favour of the 
victims of an aristocratic pielate opposed to all reconcihation 
with Florence 

The Florentines were now allied vith Lucca and Genoa and a 
tew of their vessels succeeded in forcing an entr> into the Pisan 
port blocked it with sunken boats and seized its towers In i 93 
they secured a profitable peace Thev and the other members 
of the Guelph league were freed from all imposts in Pisa and its 
port In addition to these privileges the Genoese also held Corsica 
and part of Sardinia and throughou the island of Elba were 
exempted from ever> tax They likewise received a ransom of 
160 000 florins for their Pisan prisoners 

In 1312 the arrive^ of the jL.mperor Henry VII ghddened the 
hearts of the Pisans but his sudden death m 131^ ao'ain over 
threw their hopes He was interred at Pisa and U<yuccione della 
Faggiuoia remained as impeiial lieutenant was elected podcsta 
and captain of the people and thus became virtual lord of the 
city As a Ghibellme chief of valour and renown he was able to 
restore the military prestige of the Pisans who under his com 
mand captured Lucca and defeated the Florentines at Monteca 
tmi on Aug 29 1315 In 1316 however he was expelled m an 
outburst of popular fur> But Pisa s freedom was forever lost 
Uguccione della Fago-iutf a was succeeded bv other lords or t3n’ants 
of whom the mo t renowned was Castruccio Castracane a pohticai 
and mihtary adventurer of much the same stamp as Uguccione 
himself With the help of Louis the Bavarian Castruccio became 
lord of Lucca and Pisa and was victorious over the Fiorentmes 
but his premature death m 13 8 again left the city a prey to the 
conflicts of opposing factions New lords or petty tyrants rose 
to power in turn during this period of civil discord but the mil 
itary valour of the Pisans was not yet extinguished By sea they 
were almost impotent — Corsica and Sardinia were lost to them 
forever — ^but they were still formidable by land In 1341 they 
besieged Lucca m order to prevent the entry of the Fiorentmes 
to whom the city had been sold for 250 000 florms by the powerful 
Mastmo defla Scala Aided by their Milanese Mantuan and 
Paduan allies they gave battle to their rivals put them to rout 
at Aitopascio (Oct 2) and then again excluded them from their 
port Thereupon the Florentines obtained Porto Talamone from 
Siena and established a navy of their own By this means they 
were enabled to capture the island of Giglio and attacking the 
Pisan harbour carried off its chains bore them m triumph to 
Florence and suspended them m front of the baptistery where 
they remained until 1848 Then m pledge of the brotherhood of 
all Italian cities they were given back to Pisa and placed in the 
Campo Santo 

The war was now carried on by the free companies with vary 
ing fortune but always more or less to the hurt of the Pisans In 
1369 Lucca was taken from them by the emperor Charles IV 
and afterwards Giovan Gaieazzo Visconti known as the count of 
Virtu determined to forward his ambitious designs upon the 
whole of Italy by wresting Pisa from the Gambacorti For at 
this timer the conflicts of the Raspanti facteon headed by the 
Gherardesca with the Bergohni led by the Gambacorti had left 
the latter family masters of the city At Visconti s instigation 
Piero Gambacorti the ruler of the moment was treacherously 
assassinated by Jacopo dAppiano who succeeded him as tyrant 
bf Pisa and bequeathed the state to his son Gherardo The Mier 
4 of inferior ability and daring sold Pisa to the count of 
^ irebeiviiig m exchange 200000 florms Piombino and the 

' pf ®ba Piahosa and Monte Cristo Thus in 1399 Visconti 

M mi left it to ks mtural sou Gabnde 
*' ititiif'Wo was afterwards expelled from its gates But 
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cola and Giovanni Pisano b> whom the architectural part of it was 
coinplfted towards the end of the century In the following year 
he first artisf of Ital> v ere engaged m its decoiation and the 
celebrated frescoes attributed to Orca na (qv) were painted on 
its wabs Others were afterwards supplied by Benozzo Gozzoli and 
men 01 lesser note and the labour of ornamentation was only dis 
continued in 1404 

The Victory of Florence — Meanwhile m 1406 the Floren 
tme made another attad upon Pisa besiegin®* it simultaneously 
b> sea and land Owing to the staiving condition of its defenders 
and aided bv the tp acber> of Giovanm Gambacorti they entered 
the city m tiiumph on Oct 9 and sought to crush every germ 
of rebellion and dri\ e out its citizens by measures of the utmost 
harshness and cruelty Such were the orders sent by the Ten of 
War to the representatives of the Florentme government m Pisa 
and such was then the estabhshed pohey of every Italian state 
Consequently for a long time there was a continual stream of 
emigration from Pi a The Medici pursued a humaner course 
In 147 Lorenzo the Magnificent tried to restore the ancient 
renowm of the Pisan university To that end he filled it with 
celebrated scholars and leaving only a few chairs of letters and 
philosophy m Florence compelled the Florentines to resort to 
Pisa for the prosecution of ^eir studies But nothing could now 
alla> the mextmguishable hatred of the conquered people When 
Charles VIII made his descent into Italy in 1494 and came to 
Sarzana on his way to Tuscany he was welcomed by the Pisans 
■with the greatest demonstrations of joy And although that mon 
arch was ostensibly the friend of Florence tSey did not hesitate 
even in his presence to assert their own independence and casting 
the Florentine emblem therMarzocco into the Arno made instant 
preparations for war Between 1499 and 1505 they heroically 
withstood three sieges and repulsed three attacking armies But 
their adversaries always returfied to the assault and what was 
worse yearly laid waste their territories and destroyed all their 
crops Sodenni who was perpetual gonfalonier of Florence and 
Machiavelh the secretary of the Ten urged on the war In 1509 
Florence encamped her forces on three sides of the distressed city 
which at last reduced to extremity by famine was compelled to 
surrender on June 8 1509 Thenceforth the Fiorentmes remained 
lords of Pisa But now mainly owing to the efforts of Sodenni 
and Machiaveih the conquerors showed great magnanimity They 
brought with them large stores of provisions which were freely 
distnbuted to all endeavoured to succour the suffering populace 
m every way and gave other assistance to the wealthier classes 
Nevertheless emigration continued even on a larger scale than 
m 1406 and the real history of Pisa may be said to have ended 
In Naples in Palermo m all parts of Italy Switzerland and the 
south of France we still find the names of Pisan families who 
quitted their beloved home at that time The Florentines immedi 
ately built a ri 3 w citadel and this was a great bitterness to the 
Pisans The Medici however remained well disposed towards 
the city Leo X was an active patron of the university but it 
again declined after his death The grand duke Cosimo I a genu 
me statesman not only restored the university but instituted 
the ufEaio dei fossi or drainage office for the reclamation of 
marsh lands and founded the knighthood of St Stephen This 
order played a noble part m the protection of Tuscan commerce 
by lighting the Barbary pirates and estabHshmg the prestige of 
the grand ducal navy (see Medici) Under the succeeding Medici 
Pisas fortunes steadily dechned Ferdmand I imtiated a few 
pubhc works there and above all restored the cathedral which 
had been partly destroyed by fire m 1595 These dreary times 
are bnghtened by one glanous name—that of Galileo Gahlei 
Bret ooRAPHir -—Paolo Tronci AnmhitPm edited by E V Mon 
too (Lucca 184^-43) * whidi comes down to 1840 Ratuen Grass 
Pm e le aSoeen e (Pisa 1841) which is a useful histore^ guide 
Ron^oni Isione Pisane m the Ajfchwtp stonco ttabano vol vi pt 
j; f Cronadie Pisane m the same Archivw vol vi pt 4 for the 
eariv consbtution of the <^ty, iee G Volpes ^twdn s&e tsUimdm 
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Mittel Itahens {1B67) for the monumtiits and m rption a \ Da 
Morrona Pisa Must mi a (Leghorn 151 ) and C R d Flea ^ 
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PISA5 COUNCIL OF (1409) The great sch ri ot the \ t 
had already lasted thirty years ?nd the ehor s ’%hich hid be n 
made to restore mit> within the Church b\ th inul antou 
resi nation ol the two rival pontiff hid been i|i \iin \ h n in the 
bpn% of 1405 the statt of aitairs being de ptralt the idea aro t 
of asseniblm a council to e tcct a union wathou the co opera or 
of the popes Tht imtiatne came from tho e cardinals who h d 
one after the other seceded either from Gregorv \II or Benedict ' 
XIII The da} after the opemng of the council pro eedm 
were started against the two popes who it was agreed were to be 
eliminated In order to depo t them with ome show of legali^v 
It was necessai} as a preliminar} to convict them of heresv and 
It began to be seen that their tenacit} of power and the ruses bv 
which the} evaded the necessit} of abdicating however harm 
fui might be their consequence did not m themselve const! t ite 
a clearly defined heresv On the of June 1409 was read ^he 
definitive sentence that as hereffes and therefore separated 
from the Church Fedio de Luna (Benedict \in ) and \n elo 
Corrano ( Gregor} \II ) were zpso facia depo ed from an} office 
the} must not be obeyed nor assisted nor harboured 

In order to cottif lete their ta k the cardinals present at Pisa 
authorised by delegation of the council shut themselves up in 
conclave and elected one of their number Peter Phiiarges 
cardinal of Milan as the new pope ^ho assumed the name of 
Alexander V The} had hoped to save the Church but unfortu 
nately the result of their efforts gpnerous as they were was that 
the schism increased in bitterness and that instead of the unity 
for which the Church craved three popes continued to iounsh 
Both the deposed pontiffs protested against the legalit} of the 
council of Pisa each had numerous partisans and the thesis 
constructed rather to meet the exig^cies of the case which 
attributed to a s}nod assembled bv the cardinals the right of 
constituting itself judge of a sovereign pontiff was far from being 
established The council was proceeding to occup} itself with 
reform when It was dissolved bv \lexander V (August 1409) 

Bibliography — See Jacques Lenfant Entmre du conctle de Pise 
(1731) Mansi Conal xxxn F Stuhr Die Organisaiian und 
Geschafisordnung der Ptsmter und Lonstanzer Kon ifs (1S91) N 
Valois La France et le grand sek sme d occtdtni iv -10 i 5 seq 
(1902) see also art Cowsta^ce (Council of) 

PISAN, CHRISTINE DE Hoo) Trench poet of 

Italian birth was born it \emce in 1364 Vyhen she was four 
years old she was brought to her father a councillor of the 
Venetian Republic in Pans where he held as astrologer 
to Charles V At fifteen Christine mamed Etienne du Castel 
who became Charles s notary and secretary After the kings 
death in her father lost his appointment and died soon after 
and when Christines husband ied m 1389 she found herself 
without a protector and with three children depending on her 
This determined her to have recourse to letters as a means of 
livelihood Her first ballads were written to the memory of her 
husband and as love poems were the fashion she continued to 
write others— mrelm rondeaux and yeux d vendre — thou h 
she took the precaution to assure her readers (Ceht baktdes No 
so) that they were merely exercises In 1399 she began to study 
the Latin poets and between that tune and 1405 as she herself 
declares she composed some fifteen important works chiefly m 
prose besides minor pieces 

The carl of Sahsbury who was m Fans on the occasion of the 
msrnage of Richard II with Isabella of France (139$) took her 
eider son Jean du Castel (b 1384) and reared hun as his own 
the boy after Sahsbury s death (1:400) being received by Philip 
of Burgundy at whose desrre Christine wrote Is Ijme iss fmt$ 
ei bonms imews du sayge my Chicks (1403) valuable as a 
first hand peture of Charles V and his court Her Mutai$m de 
far^m m which finds room for a gr^t deal of histmy md 


phi’o uhv mi pre tnttd to the same pitron on Ntw \cir s Dd} 
14 i DO bi se an mtroduLtion t,rLat autobiognphicai in 

ere t la JLj I « (14 ^ j Ipt t II her own 11 toi> bv wd} of 
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which ^mJ the 1 elve b vow u dtitud he honour of women 
Her u i id n nr (loUv) i a delence ot womtii a^am t 

die itir ot Jt n de Vltun ind initiated 1 prulon fd di putt 
wnli tv 0 grea thoiirs ci her time Jean de Moi reuil id 141*; I 
nd Con hitr Col who urdertool the dele cl- of the Roman d ia 
ros Christine wrote about 140 two books for women La 
Ctti dts dan e axidLelt r des trots fftm or Le Trtsor de la 
^ tth des dames She was devoted to»hei idoped countrv Dunng 
i the civil war she wrote 1 Limtnf liion i 1410) and a Li n de ia 
pmx (141 -1413) but atttr the di asters of the campaign of 
Agmeourt ht retired to a convent We have no more of her 
V ork until 14 9 when sht broke her siltnce to write a sonet m 
honour of Joan of Arc Ol the cirtumstanccs ot her death nothing 
% known but it probably took place about this t me 

Her poems were edited b} Maurice Rov for the Societe des anciens 
Te tes irancais f 18S6 etc ) and her Lt re du ckemm du long estude 
bv Pu chel (Berlin ihS ) There are monc graphs by Raimond 
Thoma s\ (Pan 1538) E M D Robmeau (Sami Omer 1882) 
and Fritdnch Roch (Goslar i8S^) It isfiosbible that Jean Castel 
who was chrcnicler of France under Louis XI was Christines 
grand on Hocclcve imitated her &pitre au dieu d amour m his 
letter of Cupid {Lhaucenan and other Pieces ed W W S^veit 
i 3 q ) A translation of her Lpitre dOthia was made ic 1440) 
b\ Stephen Scrope for his stepfather Sir John Fastolf and is pre 
served m a MS at Longleat This was edited (1904) for the Rox 
burghe Club bv W G F Wirner as The Tpistle of Othea to Bector 
or the Boke of Knvgk hade The Moral Proverbs of Chnstyne de 
Ptse tran lated bv Earl Rivers was printed in 14/8 bv Caxton 
who him elf translated by order of Henr} \II her Litre des fmt 
darmes et de ckeoahne a treatise on the art of war based chieSy 
on \egetius Her Cite des dames was translated by Brian Anslay 
(London is 1) 

PISANO, ANDREA (c i ^0-1348) Italian sculptor wis 
bom about 12,0 and first learned the trade of a goldsmith His 
st}Ie was influenced to some extent by Giovanm Pisano His 
chief works were executed at Florence and the formation of hi 
mature style was due rather to Giotto than to his earlier master 
Of the three world famed bronze doors of the Florentine bap 
tister} the earliest one — ^that on the south side — ^was the work 
of Andrea he spent many years on it and it was finally set up 
in R consists of a number of small quatrefoil panels — 

the lower eight containing single figures of the Virtues and the 
rest scenes from the life of the Baptist At the death of Giotto 
in 1337 Andrea was appointed architect of the campanile and 
built the two stones of niches above the work of Giotto Of the 
beautiful panel reliefs which decorate the campanile those repre 
sentmg The Crane Weaving Daedalus Navigation 
Hercules Agriculture Theatre and Medicine display 
the style of Andrea Pisano The duomo contains the chief of 
Andreas other Florentine works m marble In 1347 ke? was ap 
pointed architect m the duomo of Orvieto which had already 
been designed aiid*begun by Lorenzo Maitani The dSte of his 
death must have been shortly before 1349 
See M Reymond La Senipture Flormtme (Florence 1S97) 

PISANO, GIOVANNI {c i24^after 1^14) Itahan archi 
tect and sculptor was the son of Niccola Pisano He develop^ 
and extended into other parts of Italy the renaissance of sculp 
ture initiated by his father He spent the first part of his hfe 
as a pupil and fellow worker of Niccola and appears as his col 
kl>orator at the fountam of the great piazza at Perugia. Between 
1278 and 1283 he was employed on cloister which surrounds 
the Campo Santo at Pisa Bol 1284 Giovanm was appcuntal capo 
maestro of the new cathedral at Siena He bpgan the rn^qi 
^The date on the door 1330 refers to the wax itopdel 
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ficent facade His design lioi^e\er was modified b> the archi 
tects who succeeded him From i 98 to i^oi he was employed 
^011 the pulpit of San Andrea at Pis on Then followed the pulpit 
ot the cathedral at Pna completed m i*,ii It wab taken to 
pieces some two hundred years later but fragments .*re to be seen 
at Pisa and m the Berlin museum The figures for the tomb 
01 the Empress Margaret now m the Palazzo Bianco at Genoa 
were e\ecuted soon after the Empress death in 1311 A number 
of statues of The Vir m and Child have been attributed to 
him on stylistic evidence Among these the three most important 
are at Prato in the Campo Santo Pisa and in the Arena chapel 
at Padua The Cathedral oi Pisa has a fine fi^^ure of the 
Madonna car\ed in laory Gio\anni s early work was inspired by 
his father Niccola Later his figures and draperies displayed the 
expressive flow ot lines appertaining to the Gothic style Like 
the work of most stonemasons m mediae\al times his sculpture 
forms part of an architectural design The subject matter of his 
carving was dictated by the liturgy of the church and his inter 
pretations are imbue-sl with der^p religious feeling 

See M Sauerlandt Bildujerke des Giovanm Pisano etc (1Q04) A 
Brach Nicola und Gtovantu Pisano und die Plastik des XIV Jahr 
knnderts in Siena (1904) I Supmo Arte Pisana (Morence 1904) 
and Pisa (191S) V Lusmi U duomo da Siena (Siena 1911) P 
Bacei Dedalo I p 319 

PISANO, NICCOLA (c x 2^,-^ i 78) Italian sculptor and 
architect settled at Pisa A document among the archives of the^ 
Sienese Cathedral calls him son of Petrus de Apulia and most 
modern writers believe that he not only was a nati\e of the 
province of Apulia m southern Italy but also that he gained there 
his early instruction m the arts of sculpture and architecture 
Except through his worls httie is known of the history of 
Nicholas Me In i ^9 as an incised inscription records he 
finished the marble pulpit for the Pisan baptistery this is his 
most important early work and is entirely classical in spirit 

It IS a high hexagon on semicircular arches with trefoil cusps 
supported by seven marble columns three of which rest on white 
marble lions In design it presents a combination of Gothic 
forms with classical details Five of the sides of the mam sexagon 
have panels with subjects — the Nativity the Adoration of the 
Magi the Presentation in the Temple the Crucifixion and the 
Last Judgment These are all works of the highest beauty and a 
wonderful advance on anything of the sort that had been produced 
by Niccola s predecessors The drapery is gracefully arranged in 
broad simple folds the heads are full of the most noble dignity 
and the stately beauty of the Madonna could hardly be surpassed 
The panel with the Adoration of the Magi is perhaps the one m 
which Niccola s studv of the antique is most apparent The veiled 
and diademed figure of the Virpn Mother seated on a throne 
recalls the Roman Juno the head of Joseph behind her might be 
that of Vulcan while the youthful beauty of an Apollo and the 
mature dignity of a Jupiter are suggested by the standing and 
kneehng figures of the Magi 

The beautiful rehef of the Deposition from the Cross m the 
tympanum over a side door at San Martmo at Lucca was probably 
Niccola s most important work Then followed the Area di San 
Domenico m the church at Bologna consecrated to that saint 
This work was completed in 1267 in collaboration with the 
Domemcan Fra Gughelmo The most magnificent of Niccola s 
works IS the great pulpit m Siena cathedral It is much larger than 
that at P?fa being an octagon on cusped archec and columns The 
contract for this work (1266) discloses the names of Nic 
cola s assistants — ^Arnolfo (di Cambio) Donato and Lapo— be 
sides his son Giovanm In the rehefs of this pulpit can be traced 
the influence of the great Gothic sculptors of France They 
mark the beginning of a new epoch in the history of Italian sculp 
tore classical repose is sacriflced for expression of religious 
emotions 

Niccola s la^t great work of sculpture was the fountain m the 
piazza opposite the we t end of the cathedral at Ferugia This 
is a senes of three basins nsing one above another each with 
^culptpred decoration it was begun in 1274 and completed with 
/ operation of Niccola s son Giovanm and of Arnolfo di 

Ga&bio MmoU appear^ also to have had knowledge of archi 
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* lecture for when he signed the contract for the pulpit in Siena he 
stipulated that he mi ht go to Pisa four times a year to attend 
consultations about the buildm of the cathedral and baptistery 
Many important bmidin s are ascribed to him by Vasari withoMt 
corroboration In i 78 Niccola is mentioned for the last time as 
working on the fountain in Perugia The first record of his death 
occurs in Sienese archives under the date Aug 30 1287 
See ScxjLPTXjRE and general histones of Italian art Symonds 
Renaissance m Italy k Frey Vasari I (1911 1909 P 423) I Supmo 
Arte Pisana (Florence 1904) M Reymond La sculpture florentine I 
(Florence 1S97) A Brach Nicola and Giovanm Pisano (Strassburg 

1904) # 

PISANO, YITTORE (1397-1455) commonly called 
PiSANELLO Italian medallist and painter was the son ot a Pisan 
father called Bartolommeo and a Veronese mother He was one 
of the leading artists of his age and enjoyed great celebrity 
dunn^ his lifetime Guarmo a distinguished humanist sings his 
praises in lines such as these Great is the renown that comes 
to Verona from the excellence of your work and Our age has 
produced you to be numbered with the great sculptors and painters 
of antiquity We know nothing concerning Pisanello s grtistic 
education Vasari who likes to derive ail great art from Florence 
states that he studied unde| Andrea del Castagno in Florence 
But he was more probably tipned m Verona m the traditions of 
Altichiero About 1422 he worked in conjunction with Gentile 
Fabriano in the great council hail of the doges palace m Venice 
Dunn®^ their stay in Venice the two artists exercised a great 
influence on the development of Venetian art Pisanello was 
much favoured by the princes and potentates^ of Italy There is 
evidence that he worked at various times at Ferrara Mantua 
Milan Pavia Naples Roime Venice and Verona He was well 
received at the courts of his patrons he designed their costumes 
the patterns of the material they used the harness for their 
horses besides painting their ^portraits and Madonna pictures 
Unfortunately only very few of his paintings have survived 
These are the fresco of The Annunciation m S Fermo at 
Verona and the fresco painted on the arch of the Pellegrini chapel 
in S Anastasia m the same city representing St George 
Mounting his Horse three easel pictures may be singled out 
as representative of the master the Miraculous Stag appear 
mg to St Eustace m the National Gallery London the portrait 
of a princess of the house of Este m the Louvre and the portrait 
at the gallery in Bergamo of Lionello dEste who was one of 
the artists chief patrons and admirers These panels are care 
fully finished to the minutest detail and are beautifully drawn 
The Louvre possesses m the Vallardi book a number of delicate 
and spirited pen drawings by Pisanello These detailed studies of 
nature m which an mals figuie very largely seem to have been 
his reat delight and display the powers of an extraordinary 
draughtsman But it is for his medals and plaques that Pisanello 
IS best known Although he was not as was at one time asserted 
the inventor of the medal xfc was he who initiated this form of 
art as one of the most characteristic productions of the Renais 
sance Pisanello s earliest medal was probably that of the Greek 
emperor John VII Paleologos dated about 1438-39 
See Aloi s Heiss Les MedaiUeurs de ta Renaissance (1881) G F 
Hill Pt$amUo(xgQS) J de Foville Pisanello et Us MSdatUeurs I tokens 
(1908) G Biadego Ptsanus Pictor (Venice 1908) Les Dessins de 

Pisanello et de son Ecoh conserves au Louvre {xgii’-2o) (l A R) 

PISAURUM (mod Pesaro q v') an ancient town of Um 
bna on the Via Flamima 26 m from Anmmum and 8 from 
Fanum Fortunae A Roman colony was founded here in 184 
B c at the mouth of the nver Pisaunis (mod Fogha the sea 
since receded about half a mile) It was destroyed by the 
Goths in 339 ^tid restored by Belisanus in 345 
FISCRSj the Fishes m astronomy the twelfth sign of the 
zodiac represented by two fishes tied together by their tails and 
denoted by the sjmibol K In Greek legend Aphrodite and Eros 
wMe on me bmks of the Euphrates were surprised by Typhon 
and sought samty by jumping into the water where they were 
changed into two fi^es This fable however as in many other 
similar cases m probaMy nothing more than an adaptation of an 
Older Egyptian Me Jhe constejlation contains only faint stars 
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he tirst magnitude 
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PISCICULTURE The pecies ot food h h thi n he 
kept succe sfuih m ponds throughout their L\es from egc to 
adult are txtpedmgh limited m nunio r Tiie nou Diced oi 
gold fish and top minno\ (Cypnnodonts } are lam lu e imp e 
and the carp is in example ot looJ lishe% capable o im lar 
domesiiLition In the Lmted Sta es the eastern brool lout and 
the bhek bass are almost as lull) domes icated \ nou o her 
food fishes both marine and fresh Tvater can be kep* m pond 
for longer or shorter periods but refuse to breed \\bie m o her 
cases the frx obtained from captne breeders tMll no^ de\elop 
Consequently there are two mam types of pisciculture (i) he 
renting m confinement to an edible tage ot the >oung of domes 
ticated breeders ( ) the stocking of natural waters with e gs or 
fr> from captured adults 

FiSfe rearing — Of the first t>pe of pisciculture there are 
seteral examples of commercial iinportance m the cultnation of 
fresh water fishes The pond ci^ure of carp is important in 
China and German} but m England it has long talien out of u e 
and IS not likely to be resumed so long as other fre h tish can ’ 
be obtained and distributed so readii> as is now the ca e In the 
Lmted States pond culture of carp has been practical!} discon 
tinued because of^the prejudice of natne \mencans ag mst the 
fish and because of its great increase in natural waters which now 
arford a large commercial }ield In Germany on the other hand 
mtensixe methods have been applied to pond culture with remark 
able results m recent years 

In the Lmted States some species of trout and chan ha\e 
become so thoroughly domesticated that man} commercial trout 
hatcheries have been e^tabiished some of them with a score of 
ponds heavily stocked with eastern brook trout (Salvehnus fan 
Hnahs) sorted into different ponds according to size and fed 
usual!} on slaughter house ofial m addition to such natural food 
as they may obtain Under this system the trout grow twice or 
three times as fast as the wild ones a growth oi from 7 to ii m 
during the first year being no exception Some of the male fish 
are killed and sold before they are sexually mature but most of 
th fish are kept until they reach sexual maturity in the second 
fall of their life at the age of 20 months and are then stripped 
and sold immediately thereafter 

Next in order of importance are the North American basses 
and sunfishes (family Centrarchidae) all of which make nests 
The most important members of the famil} are the largemouth 
(Aphtes salmotdes) and smallmouth (Mtcropterus dolomeu) 
black bass which are propagated m large nuflEib^rs of State 
national and pnvate ponds Artificial nest boxes with bottoms 
covered with material suitable for the species are placed m the 
ponds the fish spawn in them and the male guards the nests 
and schools of fry The schools of young usually numbering 
several thousand to the nest are transferred to rearing ponds 
and fed on Japanese Daphnm raised m small separate ponds and 
on other food Young bass are usually planted as fingerlings 
^ or 4 m long or as yearhngs They could be raised for the 
market but the cost would be prohibitive In addition to the 
bass seven species of sunfishes are cultivated in the United States 
by similar but simpler methods 

In the lagoons of the Adnatic and the salt marshes of vanous 
parts of France examples of the cultivation of salt water fish 
are to be found analogous to the pond culture of fresh waters 
Here as m ancient Greece and Rome it is the practice to admit 
young fish from the sea by sluices into artificial enclosures or 

viviers and to keep them there until they are large enough to 
be used An interesting modification of this method of cultivation 
has been introduced into Denmark The entrances to the inner 
lagoons of the Limf jord are naturally blocked against the immi 
gration of flatfish by dense growths of sea grass (Eostera) 
although the outer lagoons are annually invaded by large nmnbers 
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plan td to the Do tr Link in pnn*^ <^rtw liirte or tour times 
a riDidl} as tho t on +lie m hort groui ds nd the same result 
with insignificant \ariations has been obtained b} imilar experi 
ments in later vear (bee Report the Mims r} ot Agriculture 
and Fishene cited at the end ) In this ca e the deep water 
round the Dogger Bank act as a barrier to the emigration oi the 
mah phice from the bores It ha con equenth been proposed 
that the small piai e should be tr^n ported m millions to the bani 
b} well vess Is every prirg It is claimed as further result ot 
' the expenmenis that from Ma} to October the } oung fish would 
be prac icaih free on the shiliow p it ot the bank from the risk 
of premature capture bv trawlers and hat the increased value 
of the fish consequent upon their phenomenal growth rate would 
greatlv exceed the cost ot trarsphntat«>n The development of 
seining on the Dogger Bank since 1919 has probabh m reased the 
risk of prem ture captuie but satisfactory miormation on this 
point IS lackm<^ In the experiments made bv the English Mm 
1 try of Fisheries the transplanted fish retaken b} seiners 
amounted to about o^o of the total recaptured m 19 and 
19 3 but the actual months are not stated 
Not unhke the work on plaice ib the rescue work carried on 
in the United States chiefly b} the Bureau of Fisheries but also 
by the States of Minnesota isconsm Iowa and Illinois With 
the recession of the waters of the Mississippi river after spring 
freshets many fishes become land locked m temporary ponds or 
sloughs By removing them to permanent waters they are saved 
from death due to dr}ing of the ponds In 19 6 the Bureau of 
Fisheries seined about 150000000 impounded fish and returned 
them to open waters and similar work is undertaken each year 
In France and Japan the methods of oyster and mussel culture 
are similar m principle to those ju t described A breeding slock 
lb maintained to supply the ground or the collectors with spat 
and the latter when sufihciently grown is then transplanted to 
the most favourable feeding grounds care being taken to avoid 
the local overcrowding which is so commonly observed among 
shell fish under natural conditions 
Fish hatchmg — ^The second and more familiar type of pisci 
culture IS that known as fish hatching with which must be associ 
ated the vanous methods of artificial propagation Fertilization 
of the spawn is easily effected by stopping the eggs from the 
female into a moistened pan and immediately adding the milt 
of the male by the same process (the dry or Russian method) 
Water is next repeatedly added and poured of to wash the milt 
from the eo'gs w]jich soon swell and harden so that^they may 
be transferred to the hatching apparatus without injury Although 
simple floating hatching boxes may often be used in natural 
waters for large scale operations hatcheries are constructed and 
the type of apparatus employed m them depends on the eggs to 
be hatched For the smaller and lighter seim buoyant or demersal 
eggs such as those of whitefish (Coregonm) shad (Alosa sap 
dtsstma) etc tall glass jars are used provided with a central 
mlet pipe through which water reaches the bottom of the jar 
and flows upward through the eggs to escape at fte top The 
dead eggs float and are removed by siphoning The jars are^ 
grouped into batteries each of which may be merely a number 
of jars set on a table and supplied with water from a above 
, them as m hatching shad For hatching whitefish and pke i^ch 
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eggs a battery may consist of more tban aoo jars arranged in Department of Commerce and has since been exercised by its 
four superimposed tiers on two sides of a complicated system of BurCau of Fisheries 

wooden troughs which serve to comey i?^ater to and from them There are fiw pecies of Pacific sa%on {Onco} ynchus) all of 
For hatching the larger and hea\ er demersal e gs of trout and \\hich ascend from the sea into the rivers to spawn and are 
almon pnmitiv e apparatus s lE in u e in parts ot Europe con captu ed m commercial nets on the upward journey Unlike the 
s sts of long vvooden trou"! b n v\hich the eggs lie on gravel in -It Untie salmon they invanabiy die after spawning but the 
running wate** In more modern hatcheries m order to economize . young hatched trom their s return to the sea after a lon^'er 
space and utilze the wa^ei upply to the be t advantage the * or shorter tay in fresh water Investigations of the past ten 
troughs are divided into boxes by transverse partitions ana the [ years ha t added many important details of the life history The 
boxes are tilled with tr^ys or basKCts ot The partitions are method of mvesti anon consists m part in marking the young 
so constructed that the water which flows along the trou h from bv removal of som(%ol: the hn releasing them in fresh water at 
box to box IS given an upward or downward movement through various ages ind m various places and recovering the marked 
the eggs in each box For hatching trout eg s ten shallow wooden fish when they return from the sea to fresh water to spawn In 
trays with bottoms of wire gauze each suppor mg a sm le la>er part it consi t of the microscopic study of the markings of the 
of eggs are stacked in each box covered by an empty tray md scales of returmng aaul s From these the age rate of growth 
latched down by a cross bar A trough of five boxes carnes and period of time spent in fresh water may be determined 
from 500000 to 750000 eggs The trout fry remain on the From these investigations it is now known that the fry may begin 
trays until a week or ten days before the yolk sac is absorbed their return to the sea soon after hatchmg (pink and clmm 
and are then planted €*• transfe^^red to rearm ponds Four Pacific salmon) or may remain m fresh water for a year (silvei salmon) 
salmon baskets of wire screen are half tilled with t^^gs (about or from one to four years (red salmon) or as in the chinook 
30 000) and one basket is placed m each box with the top pro they may either start for the sea soon after hatching or^hen 
jecting above the water so that no eggs can escape The newK 2 or 18 months old The age at return to fresh water also varies 
hatched fry fal through the meshes m the bottom of the basket In the pink it is mvanably tv% years in the chum from two to 
and remain on the bottom of the box until the heavy yolk is 0 five or six years in the silver three years m the red three to 
far absorbed that they are able to swim upward They may be ^ seven y ears in the chinook two to seven or eight years 
then planted or held and fed in artificial ponds near the hatch The salmon of each species almost invariably come back to 
eries to be planted when a year or more old pawn m the stream or lake in which they were hatched (parent 

For the buoyant eggs of cod use is commonly made of the stream) The most important discovery of recent years is this 
McDonald or tidal hatching box which is so constructed that a confirmation of the parent stream theory with the resultant 
jet of water gives a rotary motion to the eggs while an inter conception of each species a| made up of numerous self contained 
mittent siphon causes the water in the box to nse and fall at colomes or races of interbreeding individuals It results that if 
regular intervals so that the rotating eggs are earned up and commercial fi hmg or other obstruction of a stream p events so 
down much as they would be by the waves of the open sea many individuals of any race* from returning to their home 
The hatchmg of the eggs whether of fresh or salt water fishes spawning ground that an adequate breeding stock is not main 
presents no serious difficulties if suitable apparatus is employed tamed that race is depleted or disappears and its racial ground is 
but the rearing of fry to an advanced stage without serious not afterward colonized by other races It is then essential that 
losses IS less easy and in the case of sea fishes with pelagic eggs commerci il fishing be so conducted as to permit the escapement 
the larvae of which are exceedingly small and tender is still an to the spawning pound 0^ enough breeding fish of each colony 
unsolved problem although recent work earned out at the to maintain that colon} In Alaska the U S Bureau of Fisheries 
Plymouth laboratory of the Marine Biological ^.ssociation in now requires a spawning escapement of 50% This regulation 
England is at least promising It has been found possible to wa first imposed m 1924 and in 1926 the run of pink salmon 

grow pure cultures of various diatoms and by feeding these to a two year fish was the largest ever known How large the 

various larvae kept m stenlized sea water great successes have spawning escapement must be to mamtam a racial population in 
been attained In fresh water culture theie may be little ad any locahty is not yet definitely known Actual counts made 
vantage m artificial hatching unless it is followed by a successful under the direction of Dr Gilbert have shown that in the Karluk 
period of rearing Thus the Howieton Fishery Company (Eng river Alaska, three red salmon returned m 1926 for each parent 
land) recommended their customers to stock their streams either fish of the 1921 spawning escapement This ratio does not in 

with unhatched ova sown in redds or with three months old fry elude the fish of the 19 i hatch that returned in earher years 

Their experience is that there is no half way house between or those still to return If the proportion should prove to hold 
ova sown m redds and three months old fry Younger fry may for ah seasoift n escapement of less than one third would serve 
do but only when ova would do as well and at half the cost to maintain the race 

In marine hatcheries on the other hand it is the mvanabie prac From studies made on the return of young salmon marked 
tice to hatch the eggs although the fry have to be put into the and released m fresh water evidence is accumulating that arti 
sea at the most cntical period of their hves m an environment ficial propagation may be made effective It has been found that 
which teems with predaaous enemies marked fingerimgs of the Alaskan sockeye or red salmon re 

Some of the advances made in the United States m recent leased in the Columbia river in the fall of their first year fail 
years m the cultivation of fish and sheE fish are shown by the to return but if released m the spring of their second year they 
examples which follow They sug<^est the importance of a detailed return success does not necessarily depend merely on the release 
knowledge^of the hfe history of the forms to be cultivated and of great numbers of large and vigorous fingerhngs but on their 
the advantages of reamg to a suitable stage release at the right age, the age at which they naturally begin 

Decline m the Pacific salmon fishery led to the estabhtoent their seaward voyage It has been found further that since each 
of hatcheries until m 1921 there were 90 such establishments tributary (Columbia river) supports a separate colony it is 
maintained by the United States by the individual States and by inadvisable to transfer fingerimgs from one tnbutary to another 
fiwirifih, Columbia But m spite of the great hatchery output the Different racial groups start their spawning migrations at different 
amtmued to dechne alarmingly m certain localities This tunes and each starts at such a tune as to bung it to the spawning 
mpFfM fmlwe of the hatchenes to rehabilitate the fisheries led grounds when conditions there are suitable for laying of the eggs 
, alftipiies of the United States and Bntish Columbia to and development of the young of that race If fingerhngs are 
SAamteia ^^pemtive and detailed study of the hfe history r^eased m an ahen ground they vnll return as adults to it but 
f M m fhe hope that this would reveal better they may then find the cpiditious on it unsmted to them at the 

' ™ ‘#1 prt^ation or enable fehenw to time of thw i:etutn By releasing the fry or fingerhngs of 

while m mi fey fuH race on its home groawi and at the right age better result o^y be 

^ ^ imm thph hm bwx rea%d im 



PISCICULIURE 961 


£0 tins time Thus m an cxperiinent on the Co ombi n\ er tht 
numfaei of returning adult recaptured aft r been mefiked 

as hngerlmgs and released on the r home ground then ot unable 
30 timeb that neces ar> o product th tsrgs rom mnicn 
they cane (Holmes J Increa ed runs ot Pacific S4*liicn arc i o 
reported b\ Canadian ojttiuals a the result ot hatrhen oper on 
in the Fraser ri\er 

In the L mted State man> ot the natural o} s er beds hat e been 
so etpleited that they hate disappeared and others are gre tl> 
depleted The grea size of the beds the high cost ot I ibour and 
the relati\ei3 lov. price of the product makedhe method of pond 
culture currenth employed in I ranee ^nd J pa 1 piiitieab’^e 
Culture consists at present v holly of rchibilitatmg the bees n 
natural waters and increasing their number (planted bcas ; ^bouf 
half the ^0000000 bu of o> stars marketed annually are now 
obtained from planted beds and in the New England States about 
90^0 are from that source 

ft has long been known that fertilized eggs could be obtained 
by cutting open oysters and stnppin^^ the apparentl> npe miit 
and s from them but recently OAsiers ha-ve been induced to 
spawn naturally in tanks of sea water by permitting the emper 
ture to rise to about 70 F and 1^ this way better re^^ults hi\e 
been obtained But for artificial^ulture large numbers of the 
minute larval oysters must be raised to the fited or spat sta^je 
This has been hitherto impossible owui«^ to the diiiculU of retain 
ing them in tanks while suppi>ing them with running water 
l/ntil they are several days old the> pass readily through telt or 
the finest silk bolting cloth A new filtering material known a« 
fiitros has now proved entirely satisfactory and several lots 
of larvae have been reared to the^pat stage by investigators 
of the U S Bureau of Fisheries Seed oysters for planting ha\e 
become mcreasmgiy scarce and costly but if the method referred 
to becomes a part of commerefei oyster culture the> may be 
produced in quantity at a cost much below that of collectmg 
them from the beds 

In the United States the supply of the species of fresh water 
mussels from which pearl buttons are made has declined in recent 
years with the result that much workfhas been done on methods 
of cultivating these forms The larvae (?loc/wdw) after expulsion 
from, the gills of the female mussel become parasitic on the gills 
ot fish from which they draw their nourishment and from which 
they fail after transforming into young mussels In the earlier 
attempts to increase the mussel supply fish artificially inoculated 
with glochidia were released into natural waters and not only fi>h 
captured for the purpose but great numbers of rescued fish (see 
above) were used In 19 6 fish rescued and released by the U S 
Bureau of Fisheries had been inoculated with nearly 3 000 000 000 
glochidia taken from about 40 000 000 mussels Eater experiments 
showed that the mocuhted fish could be held in troughs until the 
young mussels dropped from them The lattet^'afe then cared 
for during the first season of their growth But the number of 
glochidia that can be safely carried by a single fish is iimited 
and the inflammation caused by over infestation results in man> 
deaths Hence a method was sought of rearing the glochidia 
without permittmg their attachment to a fish host Although the 
inoculation of both fish to be held captive and of those to be 
released is still practised it recently has been found that the 
glochidia may be reared to young mussels in an artificial medium 
which supplies the nourishment normally drawn from the fish 
host and makes the use of the latter unnecessary With perfection 
of the techmque it is practically certain that young mussels will 
soon be raised and distributed m large numbers without employing 
fish hosts 

In the lobster (Eomarm) the eggs are carried attached to the 
appendages of the lower surface of the abdomen of the female 
and average 30 000 m lobsters 13 in long The larvae hatched 
from the e®s pass through a remarkable senes of tiansformations 
at successive moults During the first four stages they are minute 
and free swimming and sub}ect to destruction by storms and 
countless mmm but at the close of the fourth stage or in 
tto fifth they become ambulatory, descend to the bottom and 
an ability to protect thanselTO Qne lobster at this stage 
• o 


1 worth nun thou'^andi^ m the fir t (Herrick) Owing to tht 
hard ou tr hdl it 1 not po ible to strip the lobsttr and culti 
VwtiOB htrtfort cun 1 s m rtirnc the natu aii> hatched >ouijiAj 
thrioeh the h Ipk & ^ret immmg t 0 the ambulatory 
hot om t ge ciiabie 0! et protcctun The most succes ul 
method 1 ha devisfu b\ Mead his covorker and first 
L cc t Mic ord RI u*^ Tr he pice 0 the Rhode Island 
com I ion IS of iri nd fianer e 

Tic unit auiia us a wooden box id ft square and 4 ft 
deep V th sci tiied opt ing m the bottom and on two opposite 
sidco nf r rhe top Th^, bo ts in groups of six floit with tops 
iho\e V a er supporiet^ bv r t j f long anchored m the ea 
3 a p 0 ecred sfiua on 1 here the water is ot liitable quality 
Near the bottom ot each box a horironiai two bladtd pro^tfler 
with a radius of about it i made to revohe by nie4ns ot 
m able shifts and gearing driven by a naphtha motor or other 
power ource The propeller draws water through the screened 
openin<^ n the bottom of the box and lorcts it upward in a spiral 
cour e to its esc pe through the %ide opeftmgs Egg be iring or 
berried lobsters are placed in one of the boxes just before he 
eggs are ready to hatch and as hatching takes place the fry 
ire carried toward the top of the box and kept in suspension 
as though m the open ea For rearing the fry are transferred to 
other boxes where they secure natural rood from the entering 
Tea water but are ai 0 supplied abundantl> with other tood pref 
tnbly chopped cooked beet which is kept m suspension by the 
current and retained in the box by the screens During the six 
to eight weeks sea on 500000 fourths ma> be reared in 24 
boxes The method is believed to pr«duce about 80 tames as 
many fourths as are necessary to maintain the normal population 
of adults and heavy captures are therefore possible without 
depleting the grounds 

Objects and Utility of Fisbt batclieries. — ^The earlier advo 
cates of artificial propagation and fish hatching seem to have been 
under the impression that the thousands of fry resulting from a 
single act of artificial propagation meant a corresponding increase 
in the numbers of edible fish when once they had been deposited 
in suitable waters and also that artificial fertilization ensured a 
greater proportion of fertilized eggs than the natural process 
For the first proposition there is no evidence while the second 
proposition is now discredited The adv antage of artificial hatch 
ing lies in protecting the unhatched eggs from, the very large 
destruction to which they are subjected under natural conditions 
But it IS lecogmzed that the gre^t fertility of fishes is nature s 
provision to meet a high mortality — greater m sea fishes with 
mmute pelagic eggs — condition which entails a greater delicacy 
of thur larvae at the time of hatching Artificial!} propagated 
eggs and fry must submit after plmtmg to the same mortality 
as the other eggs and fry around them Consequently it is useless 
to plant out eggs or fry unless m numbers sufficiently great to 
increase appreciably the stock of eggs and fry of the same age 
already existing It is this combined always with the suitability 
of the external conditions which accounts for the success of 
the best known expenraents of American pisciculturists 

The shad fisheries of the streams of the east coast of the 
Umted States declined on the whole ^4% from 1S96 to 1923 
and are now totally destroyed m many streams m spite of plants 
of fry which reached the large total of 400 000 000 in 189S but 
owing to the diffiqiilty of obtaining breeding fish has^mce then 
m general declined to about 35000000 m 1923 We have stxli 
httle knowledge of the habits and life history of the shad of 
the extent and direction of its migrations Its ascent of streams 
has been often impeded by dams and pollution has doubtless 
adversely affected the spawning migration, vitiated the breeding 
grounds and destroyed the fry Artificial hatching has failed to 
maintain the species m Atlantic waters under these handicaps 
and in the face of intensive fishing Under more normal physical 
conditions and with fuller knowledge of the life Mstory of the 
speaes it might be effective m these waters as it begins to be m 
the case of the Pacific salmon The artificiahy propagated 
of the shad from the eMtqm nvers of the Umted ^ates were 
planted m those of Cahfoini& whme^ the 0pmm did not natiwlly 
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occur The conditions were suitable and the species became at 
once acclimatized and has increased greatly Similarly reservoirs 
nd streams can be stocked vith various kinds of fish not pre 
viously present Bui m the case of indigenous species the breeing 
stock must be ver} seriously reduced before the addition of the 
eggs or frv of a few score or hundreds of fish can appreciably 
increase it 

In the case of sea fishes it is becoming increa ingK recognized 
that the millions of cod fry which are annually turned out of the 
American Newfoundland and Norwegian hatcheries are but an 
insignificant fraction of the billions oi fry naturally produced 
A single female cod liberates according to its size from one to 
five million eggs m a single season Aet the annual output ot 
fry from each of these hatcheries rare!) exceeds 00 000 000 t e 
the natural product of a few hundred cod at most In Britain 
marine hatche les have been established by the Fishery Board for 
Scotland in the Bay of Nigg near Aberdeen by the Lancashire 
Sea Fisheries Committee at Peel and by the Government of the 
Isle of Man at PortlLrin Tffese establishments have been prm 
cipally devoted to the hatching of the eggs of plaice But again 
the maximum output of fry from any one of these establishments 
hv.s not exceeded 50 000 000 m any single year As a single 
female plaice produces about 200 000 eggs per annum this output 
does not exceed the natural produce of a few hundred fish Lnder 
these circumstances the probable utility of the operations could 
be admitted only if the fry were sedentary and could be planted 
in suitable localities where young fish were naturally scarce But 
the fry drift with the currents as helplessly as the eggs and the 
a pnon objections to thmutility of the operations have m no case 
been met by satisfactory evidence of tangible results 
The Scottish Fishery Board earned out a large scale experiment 
from 1896 to 1908 which was very illuminating (Fulton 6th 
Report) They attempted to measure the density of young plaice 
on the beaches of Loch Fyne during six years when plaice fry were 
liberated m the loch and a similar period when none were added 
From 1896 to 1901 the quantities of fry added were 4 21 19 16 
30 and 51 millions annually the number of eggs naturally present 
m the loch being estimated at nearly 500000000 m 1898 (Wii 
hamson 17th Report) Although the fio-ures of young plaice on 
the beaches yielded an average density which was twice as great 
m the first period as in the second (88 40 per hour) there was 
httle or no correspondence from year to year between the density 
of young fish and the number of fry planted The highest record 
corresponded with the year of maximum output of fry (1901) 
but the next highest occurred in 1905 when no fry were planted 
and the third occurred m the first year (1896) when the number 
planted was negligible (4 000 000) Assuming (which is not cer 
tarn) that the coincidence m 1901 was significant it nevertheless 
appears that the natural fluctuations in the number of young plaice 
were unaffected by the hatching operations except m the one year 
when the number of fry hberated exceeded 50 000 000 and thus 
formed an appreciable proportion (xo%) of the number estimated 
to be naturally present Even these numbers do not provide 
Loch Fyne with a regular plaice fishery 
In the Umted States the utility of the cod hatching operations 
has in the past been often asserted by representatives of the 
Bureau of Fisheries but practically the only evidence adduced is 
the occasional appearance of unusual numbers of cod in the 
neighbourhood It has not been established that the fluctuations 
in the local cod fisheries bear any relation to the extent of the 
hatching operations while the earlier reports of the commissioner 
of fisheries contain evidence that similar fluctuations occurred 
before the hatching of Fish Commission Cod began 

The situation is much the same with regard to the operations 
of the Newfoundland hatcheries at Dildo iSee Fryer Reports 
x-^xn of H M inspectors of sea fisheries E and W ) 

The most exact investigations bearing upon this problem are 
those underfifcen m Norway m connection with the cod hatching 
Qperattons at Arendal under Captain Bannevig Four fjords weie 
, ^ weted on the south coast of Norway in proximity to the hatch 
1 4 e# and the usual number of fry (lo to so imlhons) was planted 
^ I m aitetnate^ fjotds leaving the intermediate fjorda 

f f f 


un upphed The relative number of young cod m the various 
fjorBs was then careful!} invessti ated throughout the succeedm 
summer and afitumn months It was found that there was no 
relation between the abundance of young fish and the presence 
or ab ence of artificial fry In 1904 o3 000 000 fry were 
planted m Sondelfjord ard voung fish were exceptionally abun 
dant in the following autumn (three times as abundant as in 
1903 when no fry were planted) But their abundance was 
equall} striking m other fjords ixi which no fry had been planted 
while in 190^ all the fjords were deficient in young cod whether 
they had been planned with fry from the hatchery or not (For 
a summary of these investigations see Papers on Artificial Fish 
hatching m Norway by Captain Dannevig and Dahl Report 
of the Lancashire Sea Fisheries laboratory for 1906 Liverpool 
1907 ) 

It would seem clear that the attempts hitherto made to increase 
the supply of sea fish by artificial hatching alone have been 
unsuccessful The experience gamed has doubtless not 15 een 
wasted but the direction to be taken by future work is plain 
The energy and money devoted to hatching operations should 
be diverted to discover a means of rearing on a large scale the 
just hatched fry of the more sedentary species to a sturdy 
adolescence When that has-Been done it will be possible to 
deposit the young fish m suitable locahties on a large scale 
with a reasonable prospect of influencing the local abundance of 
the species of fish in question The increase of the supply of the 
migratorv marine species such as the cod depends on a more 
complete knowledge of habits hfe histones anu migrations With 
this knowledge in hand these fisheries may be maintained or m 
creased either through regulation or by artificial propagation or 
by both means until it is in hand the effect of artificial propa^a 
tion cannot be estimated 

In the smaller bodies of fre^ water there is no doubt of the 
effectiveness of hatchery operations but m the Great Lakes of 
North America there is no dependable evidence of their value 
Official statistics studied by P Reighard in 1908 showed on their 
face a correlation between the average intensity of the plants of 
whitefish fry m certain regions of the Great Lakes during three 
five year periods from 1892 to 1906 and the average catch of 
whitefish for the same periods Intensive planting’ was found to 
be correlated with an increased fishery output and was recoin 
mended On the other hand Dr Koelz who has an intimate 
knowledge of the fisheries operations of the Great Lakes is 
doubtful of the value of statistics based largely on reports of 
interested parties the fishermen He points out further that the 
planted fry are a very small fraction of those presumably hatched 
naturally (0 35% in Lake Huron m 1900) 

The decline in the coregonme fishenes of the Great Lakes is 
further evidence of the inadequacy of present hatchery methods 
Whether the wlitefish (Coregonus dupeaformts) has declined is 
uncertain but the bluefin of Lake Superior and the bloater of 
I ake Ontario (both forms of Leuachthys mgr%pinms) have be 
come commercially extinct and in 1925 the important Lake Erie 
herring {L artedt) suddenly gave out and has not smee regained 
Its commercial importance The bluefin and bloater were never 
propagated artificially but hundreds of millions of Lake Erie 
hernng eggs have been hatched annually It appears from these 
three cases that for some unknown reason when the breeding 
stock of a gregarious fresh water species has been reduced below 
a certom numerical mimmum the decrease continues In the case 
of the bloater it has led to extinction and the important Lake Ene 
hemn^^ m spite of extensive hatchery operations appears now to 
be faced with extinction The value of artificial hatching as 
hitherto earned out m the Great Lakes is now questioned m the 
Umted States for the reasons stated above and in Canada the 
abolition of hatchenes has been advocated by Prof Knight of 
the biological board of Canada It is probable that the life hxs 
tones and migrations of many species approach m mtncacy 
those of the Pacific salmon with its numerous independent self 
sustaimng colonies or races Until these mtricaaes are resolved 
by prolonged research and hatchery operations adjusted to them 
It IS felt that arfcificiaj propagation 1% m most cases earned op 



PISCINA— PISO 


963 


blindl> and that success depends on chance 
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PISHIN5 a di trict of BaluchistaE It consists of a large plain 
surrounued op three idts b> hills ‘whith formerly belonged o 
t n hut \ a cedtd to the Bnti h by the t tatj ot Gan-* 
d lak in iS 9 Thi yar s the lotu of loufce kadmg from 
bid ^ d the Pun o troi tier di triet ^0 Kandahar id is inter 
d b\ the bi G P hi rai a} For aGmmistidtne purpo es 
2^ IS included n he ai in t ot Oat ta Pishin pop ) 14 341 
PISHPEK ^ i rptkZE 

PISIDIA, the ^i\ eii to a coim r> in the so lih of \ la 
Minor iron cdiatt ^ north of lamphtiia by Vvhich it v^as stpi 
rated from the Meditermen t\hile 1 uas bounded on the north 
b\ Phrxs-ia on tht east b\ L^caonu 1 auria and Cilicia and on 
the v^est and souihv^est b'v L\aa and a part ot Phr>gia It 
a rug ed ard mount noons ois net occupied b\ wild and law 
le s races of moun ameer Tht Pi idians arc not mentioned 
by Herodotus either among the nations that i;\ere subdued bv 
Croebu or among those that furmshtd on indents to the army 
of Xerxes They lurm bed a pretext to the -younger Cyrus for 
ietymg the a my h ’which he deS^^ned to^bubvert his brother s 
throne while he pretended to put down the Pisidiaiis mho were 
continually harassing the neighbouring nations by their lawless 
lorays (\cn Anab 1 i ii etc) They assume a more prominent 
part m the history ot Mexandcr the Great to whose march through 
^their country they opposed a detennmed resistance In Strabo s 
time they had pa sed under the Roman dominion though still 
gocerned b\ their own petty chiefs 
Notwithstanding its rugged and mountainous character Pisidia 
contained m ancient times see oral considerable towns the ruins 
of winch exist The most important Terme sus near the 
frontier of Lycia a strong fortress m a position of great natural 
strength and commanding one of the principal passes mto Pam 
phyiia Cremna another mountain fortress north of the preced 
mg impendmg o\er the valley of the Cestrus Sagakssus a little 
farther north a large town in a strong position the rums of which 
are among the most remarkable in Asia Minor and \ntioch 


PISCINA, originally a fish pond later any artificial pool or 
tank such as a bathing or swimming p^ol 
Ecclesiastically the term is used for the 
stone basin with a dram emptying upon 
virgin soil m which the utensils of the 
mass are cleaned and ntual ablutions per 
formed In mediaeval churches especially 
m England piscinae are most irequently 
in the chancel dose to the altar and often 
set m recessed arched niches of great 
beauty 

PISEK, a town of Czechoslovakia on 
the Otava a tnbutary of the Vltava m 
one of the cereal and cattle basins of 
south Bohemia and on a mam line from 
Prague to Budejovice Linz and Vienna 
Pop (19 7) 16306 
PISEMSKY, ALEXEY FEOFI 
LACTOVICH (1820-18S1) Russian 
novelist was born on his lathers estate 
m the province of Kostroma on March 2 
1820 the son of a major who had risen 
from the ranks From the gymnasium of A pjscwa in exeter 
K ostroma he passed through Moscow urn cathedi|ae 
versity and spent over 20 years in the government service His 
first novel Boyarstchtm was forbidden by the censor His 
pnncipal novels are Tyufyak ( A Muff ) 1850 Tysyacha Dusk 
( A Thousand Souls ) 1862 and F bdomuckenoe marye ( A 
Troubled Sea ) pvmg a picture of the excited state of Russian 
society about the year 1862 His Gorkaya sudhtna ( A Bitter 
Fate ) depicting the dark sides of the Russian peasantry ob 
tamed for him the Otivaroff prize He died at Moscow on Feb 2 
r88i Pisemsky was a realist and took an objective view of the 
unrest among the intelligentsia which made him very unpopular 
in Moscow literary society His best work is his descnption of 
the life of the common people He learnt to know them thoroughly 
when irgestigatittg conations in the Russian intenor 


known for di tinciion s sake as Antioch of Pisidia and cele 
brated for the \isit of St Paul This was situated m the extreme 
north east of the district immediately on the frontier of Phrygia 
between Lake Egerdir and the range of the Sultan Dagh and was 
reckoned m the Greek and earher Roman period eg by Strabo 
as a city of Phrygia 

Me have no clue to the ethnit character and relations of the 
Pisidians except that we learn from Strabo that they were dis 
tinct from the neighbouring Solymi who were probably a Semitic 
race but we find mention at an early period m these mountain 
districts of various other tribes as the Cabali Milyans etc of 
ail which as well as the neighbouring Isaunans and Lycaonians 
the origin is wholly unknown and m the absence of monuments 
of their languages must remain so 

Bibciographv — J S Speurth Eptgrapkzcal Journey m Asia Minor 
(1888) C Lanckorowski Les vtUes de la Famphyke et de la Fmdte 
(1S90-93) Sir W M Ramsay Etstory and Art of Eastern Provinces 
of the Roman Empire (1906) CtUes of St Paul (1907) 

PISO, the name of a distinguished Roman plebeian family of 
the Caipurman gens which continued m existence till the end 
of the nd century a d Nearly fifty of its members were promi 
nent m Roman history but the following deserve mention 

I Lxjcxus Calpuhnils Prso Caesoninijs Roman statesman 
was the father in Itw of Julius Caesar In 58 B c when consul 
he and his colleague Aulus Gabmms entered mto a compact with 
P Clodius with the object of getting Cicero out of the way 
Piso s reward was the province of Macedonia which he admmis 
tered from 57 to the beginning of 55 when he was recalled per 
haps m consequence of the violent attack made upon him by 
Cicero in the senate in his speech De provmcm constdartbm On 
his return Piso addressed the senate in his defence and Cicero 
replied with the speech In Ptsomm Piso issued a pamphlet by 
way of rejoinder and there the matter dropped Cicero being 
afrad to bring the father in law of Caesar to trial At out 
break of the civil war Piso offered hi$ services as mediator but 
when Caesar marched upon Rome he left the city by way of 
protest He did not however definitely declare for Pmnpey bqj; 
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reEiamed neuiul -Iftei tht murder of Caesar he in isted on the 1 
provisions of his will being earned out and lor a time opposed [ 
Antony Subsequent!} he became one of hi supporters and is 
mentioned as taking part in an emba s> to An onv s camp at 1 
Mutina 

2 Lucius C^lfurmus Piso surnamed Pmgt (the worth} ) 
Poman sta snian and hi tonan was tribune in 149 n c He is 
known chieilv for his lex Calptirma repetimdarum \ Inch started 
the system of Cbtabiishing regular courts tor the trial of particular 
offences in place of the old system of speemi tribunals being 
appointed for each case As praetor (ic>6) and consul (133) Piso 
fought against he sla\ cs m Sicily 

See C Cichorius m Paulv IJVissowas Reakf tydopadte 

(1S97) \oi m pt I H Peter Histoncorum romanonm reliquiae 
(iS o) -vol 1 Teuffel Schwabt Hist of Roman Lit (Eng trans ) * 
§ 13 4 On the le^ Calpumia Corpus mscr laUmrum 1 No 198 

with Momm en s commentary A H J Gi emdi^e Eisi 0/ Rome ' 
133-^04 Bc (1904) 

3 Gnileus Calpurnils Piso Roman statesman was consul 
in 7 B c and subsequently governor of Spam and proconsul of 
AInca In AD 17 Tiberius appointed him governor of S}na 
With secret instructions to thwart Germameus to whom the 
eastern provinces had been assigned The indignation of the 
people at the death of Germameus and the suspicion that Piso 
had poisoned him forced Tibeiius to order an mcestigation 
Piso committed suicide though it was rumoured that Tiberius 
fearing incriminating disclosures had put him to death 

SeeTl Schiller GescktcMe der romischen Kaiser ett (1883) vol 1 

PISSARRO CAMILLE (1831-1903) French painter was 
born at St Thomas m ihe Danish Antilles of Jewish parents of 
Spanish extraction He went to Pans at the age of twenty and 
as a pupil of Corot came into close touch with the Barbizon 
masters Though at first he devoted himself to subjects of the 
kind associated with the name of Millet his interest was entirely 
absorbed by the landscape and not b} the figures He fell under 
the spell of the rising impressionist movement and threw m his 
lot with Monet and his fnends Like Monet he made sunlight 
and the effect of sunlight on the objects of natuie the chief 
subjects of his paintings whether in the country or on the Pans 
boulevards About 1885 he took up the method of the pomtilhsts 
but after a few years of these experiments he returned to a 
broader manner In the closing years of his life he produced some 
of his finest paintings in which he set down with admirable truth 
the peculiar atmosphere and colour and teeming life of ihe fooule 
vards streets and bridges of Pans and Rouen He died in Pans 
m 1:903 

Pissarro is represented xn the Caxllebotte room at the Luxembourg 
and in almost e\ery collection of impressionist paintings A number 
of his finest works are m the collection of M Durand Ruel m Pans 

PISTACHIO NUT, the fruit of Ftsiacm vera (family Ana 
cardiaceae) a small tree which is a native of Syria and generally 
cultivated m the Mediterranean region It has a dehcious flavour 
and IS much prized by the Greeks and other Eastern nations It 
IS not so large as a hazel nut but is rather longer and much thinner 
and the shell iS covered with a somewhat wrinkled skin The 
pistachio nut is the species named in Gen xlni xx as forming part 
of the present which Josephs brethren took with them fiom 
Canaan and m Egypt it is still often placed along with sweet 
meats and the like in presents of courtesy The small nut of 
Ptstacm ^entiscus not larger than a cherry stone also comes 
from Smyrna Constantinople and Greece P LenUscus is the 
mastic tree a native of the Mediterranean region forming a 
shrub or small tree with evergreen pmnately compound leaves 
with a wmged stalk Mastic (from mmHcare to chew) is an 
aromatic resmous exudation obtained by making incisions m the 
It is chiefly produced m Asia Minor and is used by the Turks 
as a chewing gum It is also used as a varnish for pictures 
^ fwehmphm the Cyprus turpentine tree a native of southern 
| 1 ^urope Minor and North Africa yields Chian turpmthie 
frojn mmslon^ in Ihe trunk 

<nr Pl^TOJA^ a town and episcopal see of Tus- 
ftn province of f lorence^ from it 1^ ax m 

,iail hn the itaafe fine w# ^ inwch tn 



Lutca lop Ci9-,i) 1668 (town) 7^397 (commune) It is 
Situated on 1 sii ht eminence ( 10 ft ) near the Ombrone one of 
the tributaries oi the Arno immediately below the Apennines 
It IS on th site of the Roman Ptstortae near which in 6 
Catiline was slam and his forces destro}ed Excavations m the 
Piazza del Duomo led to the discovery of a large private house 
(end ot rst century b c ) During the middle ages Pistoia was 
the scene of constant conflicts between the Guelphs and Ghibel 
lines here the great struggle took place which resulted in the 
creation of the Bianchi and Nen factions (Dante Inferno xxiv 
1 1) In 1^0 -06 It was besieged and eventually taken by the 
armi s of Florence and Lucca and in 13 5 became subject to 
C«,stniccio of Lucca In 135X it was obliged to surrender to 
Florence and thenceforth shared its fate 

The city is still surrounded by walls dating from shortly after 
the siege of 1^0 ~o6 while two inner lines of streets represent 
two earher and inner lines of wall A number of skilful artists 
between i 87 and 1^99 made the great silver altar and frontal of 
the cathedral now m a chapel on the south side The cathedral 
(13th century) has a campanile (218 ft hi h) porch and fagade 
with small arcades m black and white marble m the Pisan style 
as in other churches of Pistoia It contains many fine sculptures— 
the monument of Cmo daJPistoia lawyer and poet Dantes 
contemporary (1337) by Celimo di Nese surrounded by his 
scholars and Verrocchios monument to Cardinal Forteguerra 
(i4/4) The octagonal baptistery is by Celimo (c 1337) Among 
the earlier churches the principal is Sant Andrea (1166) enriched 
with sculpture m the nave is Giovanni Pisanb s magnificent pul 
pit imitated from his father s pulpit at Pisa Other churches are 
S Giovanni Fuorcivitas (sf called because it was outside the line 
of the earhest pentagonal enceinte of the middle ages) with one 
of the long sides elaborately adorned with small arcades m the 
Pisan style m black and whf e marble also with sculpture by 
Gruamons (1162) on the fagade Within are a beautiful group of 
the Visitation by Andrea della Robbia and a fine pulpit by Fra 
Guglielmo of Pisa (12 /o) S Bartolomeo in Pantano and S 
Pietro Maggiore closely resemble it San Francesco al Prato is a 
fine church of the end of tile 13th century with interesting frescoes 
of the school of Giotto San Domenico a noble church begun m 
1294 contains the beautiful tomb of Fihppo Lazari by Bernardo 
and Antomo Rossellmo (146 -67) and othei works of art The 
Madonna deli Umiiita (1494-1567) and S Maria delle Grazie 
have fine Renaissance interiors by the local architect Ventura 
Vitom The Palazzo del Comune and the Palazzo Pretono once 
the residence of the podesta are both fine specimens of 14th 
century architecture The Ospedale del Ceppo has remarkable 
rehefs in enamelled and coloured terra cotta on its exterior Be 
sides various medaihons there is a frieze of figures m high relief 
along the whole fronts — groups representing the Seven Works of 
Mercy — exeiulfed by Andrea Della Robbia between 1514 and 1525 

The word pistol is derived (apparently through ptstolese a 
dagger — dagger and pistol being both small arms) from 
Pistoia where that weapon was largely manufactured in the middle 
ages 

PISTOIA, SYNOD OF, a diocesan sjmod held m 1786 
under the presidency of Scipione de Rica (1741-1810) bishop 
of Pistoia and the patronage of Leopold grand duke of Tuscany 
with a view to prepamg the ground for a national council and a 
reform of the Tuscan Church The synod was attended by 233 
beneficed secular and 13 regular priests and decided with prac 
tical unanimity on a series of decrees which had it been pos 
Sible to carry them into effect would have mvolved a drastic re 
form of the Church on the hnes advocated by ‘Febromus (see 
I Febkonianism) The decrees were issued with a pastoral letter of 
pikhop do Ricci {see Sacred Heart) ^ arid were warmly approved 
by the grand duke at whose instance a national synod of the 
Tuscan bishops met at Florence on the 23rd of April 1787 The 
temper of this assembly was however wholly different The 
bi^ops ^fused to allow a voice to anjt not of their owp order 
and w we f^toia were supported bF a mtn 

TK t fonden^ at by 

the bull of the aSii of f Jiij , ' f ^ 
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BiBLiocriPin — De Riccis own memo it Sc Mom 

ie Ricc CO 0 di I r to Pi taa edit d t’v \ omi G ire 
published at Flor net in \ m ibo Ce id % hi *e tr tc 
4iltonio Marmi wcit piibli bed b\ C sar Cua t at Pi + in 1 
t£t e m ere pi ompti> put on the Index Sc o D P le It dc 

Sctpwn de R ici (3 \ol Bru tl 18 s) t a cd on a in 1 fe and a m 

account of th nod plated on tit Indc in iS T it c irt 
documents n Zobi S or a c c! i T ren \oi 11 n i n 
(Florence iS 6) The act ot the ^rod of Pi ton we puhl Ur 
in I alian and Li in at I a\ la m i SS 

PISTOL, a mail f re 11 m designc d for quick work nd pt 0 1 
protection at do e quarter ai d lor u e in one bid It wa 
or%mall> made as a mgle ana il o doable bar dlt ^ tb 

bore muzzle loader imohing no dep rturc in prnc pit from nt 

ordinary bre arms of ilie day With the in odmlnn of rt\ol 
\ers and breech loadm^^ pistols and the apohca^ion oi r fling 
to musket barr is came al 0 in be earl> ba^f of the 19th ccntur> 
the rifling of pistol barrels 

HISTORY 

Pistols are understood to bate been made for the fir t nme 
at Pisioia m Italy whence thc> receixe their name Cam ntlko 
Vitelb who flourished m 1540 ib the accredited irtertor The 
first pistols in the i6th century ^ad bhort mglt barrel and 
hea^T* butts nearlv at right angle# to the barrel Shortix after 
wards the pattern changed the butts biin<^ lengthened out 
almost in a line with the barrels These earl> pistols were u uall 
fitted with the wheel lock (see G‘l\) Short heav} pistol caied 
daggs were m ipommon use about the middle of the i th 
century with butts of i\ory bone hard wood or metal A 
chiselled Italian dagg of 16^0 for example had a shghtH bell 
nosed barrel of about 8m m length ^and 14 bore The German 
wheel lock military pistok used b> the Reiters and those made 
for nobles and gentlemen were poiusel> and beautituli> orna 
mented Pistols with metal hafts were common in the i6th and 
i/th centuries man> beautiful specimens of which siher 
mounted were made in Edinburgh and used b> Highlandcis 
Duelling when in ^ogue caused the production of specialK ac 
curate and well made single barrelled ipistols reliable at twenty 
paces The pattern of this pistol seldom \aned its accuracy at 
short range equalhng that of more modern ones the principle of 
a heavy bullet and hght char e of powder being employed The 
first double barrelled pistols were \ery bulky weapons made with 
the barrels laid alongside one another necessitating two locks 
and two hammers There wis also the over and under pistol 
one barrel being laid over the other This was a more portable 
weapon only requiring one lock and hammer the second barrel 
being turned round by hand after the first hid been fired or 
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as an alternative the flash hole being adjusted to the second 
barrel by a key These pistols were first made with flint and 
steel locks and subsequently for percussion caps Double over 
and under pistols were also made with a trigger mechanism that 
served to discharge both barrels m turn 
ReTolTets-— A revolver is a single barreEed pistol with a re* 
volvmg breech containing several chambers for the cartridges 
thus enabling successive Shots to be rapdly fired from the Mae 
weapon without reloading The ordinary pistol has long been 
^eraeded by the revolver The first rwolvetj fired with 


pcrcu ion tap was made with the whole of the barrels six 
e\en or tight e oi\mg m one piece and wa known is the 
pe j icr box I was siiifek Vtion 1 the hammer w b raisu# 

ana the h rrelb re\ohtd D\ he puF 0 *li€ Ih wt pm 

tunbreu ai J no curate im co^fu be aken wi h it owing 
1 y tj he r r n nd t i nte t»l th man pong aid the 
cn cq cut iro i uh reem ed on the “^mger The^pnntiple 01 
reiOi isr Hecth tj one b irt^ \mch sui c edtd the pepper 
bc\ IS an ol ^ one m iht ins or\ ot tart m datin'^ from the 
I h cen ur \ n t he breech exondtr Wu,s rewKed h\ hand 
in the recoiunc: rqueou or m tchlock a specimen of which is 
now n th Fa i r of LrnJ in h^t tins v a sub cquen h iiipro ed 
b m rum 1 ig ^ area me ch im m by w iich the pull ot the trik 
ge or he cockirc 01 the h«.nm r or both do he work There 
e\i t a p to! 01 the in e 01 Charles I which is rotated into 
IT 1 Ilx a the hararer 1 rnstd 
In 1S14 a elf acting recuher mechanism of a ciude pattfrii 
was produced m England Four \ears 1 ter Collier used a stpa 
r e pnng to rotate the ch nber In 15 < *Ln American Sm uel 
Coi proouced and pitenUd the fir t practcii re\ohing pistol 
the idea of which wa obtained h\ him i 1 stated from an an 
cient rev oh mg weapon in the Tower ot London The cham 
bets of the first Colt revolver were loaded with po dci and 
huiletb irom the muzzle end and each chmiber had a mpple that 
required to be capped It \as the invention of the copper cap 
that made the Colt revol er po ible Lnder the 0 d priming sys 
tern with expo ed powder m a pan the ditticulty of sep rite and 
tfiectiv jo^mtion with the revolving cylinder was almost in&uper 
abk • 

The first American revolver makers caused the cocking of the 
hammer to revolve the cyhnder while the English makers effected 
this by the pull of the trigger In Adams of London and 
also Tranter of Birmingham brought out the double action re 
voher m which the revolution of the cyhnder could be eif acted 
by both these methods 'When the revolver is cocked and fired by 
picssmg the trigger greater rapidity of fire is obtained than 
when the hammer is cocked with the thumb but accuracy is im 
paired as the trigger requires a long pull and considerable force 
m order to compress the mamspnng and revolve the cylinder 
The double action revolver was theiefore a great advance on the 
single action enabling the first and also following shots if desired 
to be accurately fired by a moderate pressure of the trigger after 
the hammer had been cocked by the thumb or alternatively the 
revolver could be rapidly fired zi necessary by the trigger action 
alone Many revolvers on the Colt principle were m use dunng 
the Crimean War and the Indian Mutiny and proved of valuable 
service to British officers 

As nm fire pin fire and central fire cartridges were succes 
sively introduced breech loading revolvers were constructed to 
use them Messrs Smith k Wesson of Springfield USA pro 
duced the first metal cartndges for revolvers Pin fire cart 
ridges paper and metaihe were used on the continent of Europe 
for Lefaucheux and other revolvers and these and nm fire cart 
ridges are still used for revolvers of small cahbre But since the 
central fire cartridge has proved its supenority for guns its 
principle has been generally applied to pistol cartndges 
The alteration of the muzzle loading to the breech loading 
^ chamber in the revolver involved no decided change of type 
The onginai Coltf as a breech loader remained practically 
the same weapon as before with a changed chamber A 
hinged flap uncovered the breech-chamber on the right and as 
each chamber reached that point the empty cartridge case was 
ejected by means of an ejecting rod earned m a tube attached 
to the under side of tte barrel and kept ui place by a spiral 
spring and the chamber reloaded The next improvement was 
greater ease and rapidity of extraction obtained first by Thomas s 
mvention of making the barrel and chamber slide fomard on the 
frame of the pistol The extractor bang fast to the pivot re 
tamed the cartridges until the chamber ms pushed dear of than 
Then the chamber was made to swing m One side as m the Coll 
pstol of that time^ mblng al the cartridges to Ite siiaiilliineowly 
exteactaj Finally self extracting revrtvofs mth Jmhted 
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mere introduced in whicli the dropping of the barrel forces out the 
extractor as in an ordinary double gun the extractor acting 
^simultaneously in all the chambers of the pistol A spring returns 
the extractor to its place mhen the empty cartrid e cases 
been ejected These are now known as bre^lf down actions 
This type of retolver originated with Smith and "Wes on but 
they and cr^her crun makers greatly improxed on the original 
model Between this American pattern and the En hsh as made 
by W ebiey the chief ditference is that m the Smith «nd \\ esson 
model 1S8S the holding down bolt or catch was upon the barrel 
and It engaged with the top of the standing breech whereas in 
the Webley the bolt was upon the standing breech and gripped the 
extrermty of the hinged barrel In the 4^ 1902 model used by 
the British m the "liorld War this catch was eliminated The 
frame was solid and the cylinder made to swing out to the left 
for the purpose of extracting ejecting and recharging The 
hinged type of revolver is most convenient for use on horseback 
as the pistol can be opened the cartridges extracted and the 
weapon reloaded wit*" one har?d 

Automatic Pistols — ^After it had been shown that automatic 
machine guns could be made which would fire extract and eject 
the empty round and also load the next round into the chamber 
application of this principle to pistols was attempted and the 
first automatic pistol to appear was the Borchardt in 189^ This 
was not very certain in its action and was soon displaced in 
favour by the Mauser 7 65mm 1898 model This latter was 
proMded with a wooden holster which could be attached to form 
a stock or butt Later the bore was increased to 9mm and in 
this pistol a more pow'*^rfuI cartridge was used giving to its 
nickel jacketed bullet a high velocity This latter weapon pro 
vided with a holster and sighted up to i 000 yards was used 
occasionally by the Boers dunng the last Boer War Thus it may 
be said the vogue was started and great development on these j 
lines took place both m Europe and America (X ) 

MODERN REVOLVERS 

Modern automatic pistols ha\e many advantages over contem 
porary revolvers and the armies of most nations are now armed 
with them with the exception of Britain France and at one time 
Russia In the British navy the 4:)5 Webley Revolver is used 
All revolvers are hand operated but modern automatic pistols 
ail rely for their operation on the effect of firing a round The 
automatics are claimed to have the following advantages over 
revolvers — (a) Rapidity of fire (b) rapidity of recharging (this 
is done by filled magazines) (c) each magazine holds more 
rounds (d) fatter and more easily carried and other minor 
points Automatic implies continuous action in a machine gun 
but it has not that meaning when applied to pistols which though 
called automatic are really semi automatic in action and require 
a separate pull of the trigger to fire each shot 
While admitting the advantages claimed for automatics it is 
held that the revolver is — (i) More certain because (a) it is 
positively manipulated by hand (b) it is immune from questions 
of incorrect functioning due to variable recoil with slightly erratic 
ammunition (c) being less complicated it is more free from 
troubles due to mud and dirt or lack of lubrication (2) A miss 
fire IS instantly corrected by pulling the trigger without moving 
the revolver or altering the aim With the Automatic the weapon 
has to bcolowered eyes removed from the enemy or target and 
both hands used to overcome the stoppage that anses from the 
miss fire a difference perhaps of a few seconds of time that may 
bo of vital importance (3) Less liable to accidental discharge 
In ammunition used for automatic pistols the bullets have cu 
pro nickel envelopes and they usually have a velocity rather more 
than medium These envelopes help to facilitate the feeding of the 
I rmmd without friction or jamming m the magazine and also when 
^bmglofced from the magazine into the chamber Were these bul 
of lead they might not take the rffhng m the 

^ the veloaf^es employed and hence the shooting would be 
tOi Sficb jaolfeted buffets being mudh harder than lead have 
' pow©r and a gtoat deal of their energy may be 
. in the fuitha: forward notim of the bullet 


after penetiition , , 

ihe different makes of the modem revolver may be said to 
differ from each other in details only and a description of the 
four mam features of the rexoKer mechanism will be generaity 
applicable to all The e four main features are cocking and firing 
tx Imder rotation rebound and saf et> 

Cocking and Firing — \11 reiohers now are of the double ac 
tion tvpe prexiou h des ribed te cocking the hammer with the 




POSITION SHOWING TRIGGER MECHANISM (3) THIRD FIRING POSITION 
(4) FOURTH FIRING POSITION 

thumb or pullmo’ through with the tngger when the hammer 
IS forward In both cases the hammer rotates about its axis and m 
so doing compresses a spring the mainspring which is the driving 
force of the hammer (see diagram) 

As the hammer is caused to rotate by the thumb m single action 
its toe bears against and underneath the tail of the tngger and 
this IS caused to revolve about its axis until a point is reached 
when a bent in the toe of the hammer engages with the tail of 
the tngger The mainspring having been compressed keeps the 
tngger m engagement with the bent of the hammer If the trigger 
now be pulled it will rotate still further until the tail of the trig 
ger slips from the bent of the hammer when the hammer will fly 
forward to fire the round In the pull through action an acces 
bory to the hammer comes into play namely the hammer catch 
This at its top end rotates round an axis on the front of the 
hammer while its bottom end is caused to protrude by a spring 
housed between the two and known as the hammer catch spnng 
When the trigger is pulled its tail rotating upwards engages with 
the bottom of the hammer catch and so rotates it and the hammer 
m the opposite direction Eventually a point is reached when the 
hammer catch and the trigger tail clearing each other the hammer 
flies forward and fires the round 
Cylander Rotation — ^Another feature common to all revolvers 
IS the means of rotating and positioning the cylinder of chambers 
Around the central ax.s of ihe cylinder and protruding from its 
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rear face are t!ie teeth of the ratchet one tooth per chamber To 
the mside of the tail of the trigger is p \ c ed ^he pa \ W htn^^ht 
trigger is pulled the tail rises bringing \ th 1 al o*the pat\i T^e 
t 5 p of the pawl bears again t a tooth of the ra chet 0 when he 
pmi n es It rotates the ratchet and bnn" up the iie\ eha’^b r 
the tull distance to place it in true alignment t^iith the barre’ 
{sie diagram) 

To pretent o\er rotation ot the c\imder tops are p o\ieed 
which pre\eiit movement bevond the exact mount rttt r\ o 
ensure this alignment Thus mhile these s^ods prevent over lum 
tion and the pawl prevents rebound perieci ilimment ot the 
chamber and bairei is secured as is ai o that of he cartndge cap 
and hammer These C}Imd£r stops pivoted to the tii er ana 
influenced by a sprm*^ protrude upwards through the bo tom ot 
the frame and engage in slots on the outside circumttrcn t oi 
the c>l3nder The> are 0 constructed as to di engage from the e 
slots as the pressure on the trigger is released and the lat er tarts 
to go forward Were these stops to remain m their slot the 
evlmder could not be rotated (The Webiev 45^ Revolver ha 
two such stops others usually have one ) 

Rebotmii Action — Furthermore the c>linder could not be 
rotated were the hammer nose to reyiam m the indentation made 
in the cap of the cartridge case a^er being struck b> the ham 
mer To meet this rebound action is emplo>ed te as the mg 
ger starts to move forward after a shot has been fired the han 
mer is caused to revolve slightly to the rear and thus clear its 
nose from the cartridge cap (ste diagram j 

In the Webley Ind Colt this action is enected by the lower 
arm of the mainspring pressing down on the mains»pnn«* auxiliary 
a shoulder on which bears agiinst |hc tail of the hammer so 
rotating it and returning it to its normal position 

Safety Action — Accidental discharge through the hammer 
being knocked forward is also gifarded against In the Webiey 
and Colt the tail of the hammer is shaped so that if its top be 
pushed forward its tail causes the auxiliary to rise The front 
end of this bears against a stud on the pawl so rai mg it It m 
turn raises the trigger which meets the down coming hammer 
catch thus preventing further hammer mo\ement (See diagram ) 

These last two actions are provided for m the Smith 4 Wes 
son by a block underneath the hammer When the trigger is 
pulled this block is forced to the rear agamst a spring As the 
trigger is released the block moves forward a step on it meet 
mg a step on the tail of the hammer thus ef ectmg the rebound 
action As the trigger moves further forward the block passes 
under the hammer tail and so prevents any forward movement by 
the top of the hammer 

The French army revolver is the 8mm Modele d Ordonnance 
It IS of the solid non break down type and the cyhnder swings 



out to the right for ejection and loading In the 3 Russian 
Nagant endeavours are made both in the action and the ammum 
tion to bridge the space between the front of the cylinder and 
the breech of the barrel through which gas escapes a defect 
which 15 present m all other revolvers 

AUTOMATIC PISTOLS 

Such weapons are now numerous and vary greatly in design 
with cahbres ranging from 455 to 230 inches In all cases 


he fvtr their o >t ration is i Lptndtiit on tlit risu^ ot firing a 
rouii I he b t o he eartndge be not suppor ed m the 
h 1 btr V hen it 1 evploaid 1 wi!i be blown to the rear tht^ 
*■^1 t iJiii the buk will not be pro^tc ed and the lirer 

V ^ :> piL^ ihh sunt I 

\j c- ir I 0^ c n e divided inw) wo miin tvpc tt (a) 
Pi 0 e in ivhi h h jirrcl ind I ok axe po itivtlv^ loikca 



gUher till the bullet s t\V (b) Those dependent on inertia with 
no mechanical locking The latter for sealing the breech re!} 
on the weight 01 the moving parts which place the round m the 
^chamber and which hola it there b> the lissistanie of strong 
springs together with the friction on extraction cau ed by the 
cirtndge case expanding under the explosion and gripping the 
wails of the ch mber^ 

The mall bore pocket pistols are frequently of type (b) 
However m view of the requirements ^of a revolver or pistol 
previously referred to type (a) which permit of a heav> bullet 
and a heavy charge are usually the most employed for military 
purposes There are two subdivisions of t>pe (a) namely (i) 
Those m which the barrel and bolt recoil together m the same 
plane for a short distance prior to unlocking (Luger Farabelium 
Mauser [Germany] Frommer ) ( ) A lowering movement of the 
barrel during recoil which unlocks itself from the bolt after a 
short distance (Webley L Scott Colt ) 

The Lugtr functions on somewhat similar hnes to the Maxim 
or \ickers Machine Gun In it the bolt is supported bv a tog 
gle joint the centre hinge of which is below the level of the ones 
on either side of it and bears against the metal of the frame 
Locked m this way barrel and bolt recoil together until the centre 
hinge meets a ramp and is forced upwards so breaking the joint 
and knuckling the bolt back agamst the compression of a spring 
Not quite similar to (i) and ( ) above is a third form of 
barrel movement te a turning motion of the barrel dunng 
recoil thus bringing about unlockmg (Steyr and Savage ) 

Of type (b) a Browning gmm Military Model manufactured 
m Belgium and marked F N (Fabrique National) is the weapon 
of Belgium Holland and of some S American States 
Owing to the similarity in outward appearance between van 
ous automatic pistols not much can be learnt from photographs 
However on tins page are diagrammatical sketches of the prm 
ciples empIo>ed in some of the locking actions mentioned above 
Magazines — ^All these pistols have magaanes holding from 
/-lo rounds in three of which the magazines can be loaded while 
assembled hf means of chargers namely the Bayard (out of 
date) Mauser and the Steyr Safety catches are usually of two 
types namely thiSnb levers and grip levers The foiPner when 
applied disconnect the hammer from the sear so that pulling the 
tngger has no effect The grip levers are at the back of the 
stock and when not gripped by the hand as whei\ firing cause 
the hammer and sear to be disconnected with the same result as 
above 

Holding open devices are embodied m most automatic pas 
tols and warn the user that the magazine is empty The maga 
zine platforms or levers operated by them nse whgn the maga 

^The cartridge cases of automatic pBtofe are always cylindrical 
The greatest friction and therefore gripping of the chamber is produced 
by such cases when expanded 

Un this type the barrel and sleeve lock the bbit Winch is solid 
with the sleeve seak the breech when this k)dai% 1$ ^ectod 
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zine IS empt> and hold back the recoiling parts thus putting the 
pistol temporarily out of action 

A danger common to most automatic pistols is that when the 
magazine is removed a live round is usually left an the chamber 
and if foijjOtten ma> result m an accident Hammerless pistols 
give no indication as to whether the pistol is cocked or not On 
toe othei haind with hammers projecting at the rear of the pistol 
there is a possibility of coding tne hammer by an accidental 
knock or b3 friction 

There is only one veil known sample of a semi automatic 
re\ olver namely the Webley Fosbei> 45 In it is the usual six 
chambered c>Iinder When the round is fired the cylinder and 
ban el recoil and in so doing the cylinder is made to turn half 
the distance necessary for ahgning of the next chamber with 
the hammer After recoil a strong spring forces the recoiling por 
tions forward and the cyhnder rotates through the remaining 
necessary distance (H R A ) 

PISTOLE The French name given to a Spanish gold com | 
111 use from 1 5^ / it^was a ddlible escudo the gold unit and was 
worth 1 6s 1 1 id sterhng The name was also given to the lotus 
d or of Louis XIII of France and to other European gold corns 
of about the value of the Spanish com 

PISTON see Steam Engine Internal Combustion En 
G iNES Pump 

PITCAIRNj a borough of A.Ilegheny county Pennsylvama* 
USA i5mSEof Pittsburgh on the Pennsylvania lailroad 
Pop (19 o) 7 o8 (9o% native white) 19^0 Federal census 
6 317 The Pennsylvama company has railroad shops and freight 
yards here employing laage numbers Electrical goods bricks and 
concrete blocks are manufactured m the borou h and there are 
coal mines in the vicim y The borough was incorporated in iSg4 
PITCAIRNE, ARCHIBALD (1652-1713) Scottish phy 
SI Clan was born at Edinburgh on Dec 25 165 He took his 
MA degree at Edinburgh university in 1668 and after courses 
m Edinburgh and Pans he obtained m 1680 the degree of MD 
at Rheims He began practice at Edinburgh and m 169 vas 
appointed professor of medicine at Leyden Among his pupils 
were Richard Mead and H Boerhaave and both of them at 
tnbuted much of their skill to what they learned from Pitcairne 
In 1693 Pitcaime settled once more in Edinburgh He persuaded 
the Edinburgh town council to permit himself and certam of his 
medical friends to treat without fee the sick paupers in Pauls 
Work on condition of being allowed to dissect such of the 
bodies as were unclaimed by their relatives In this way he 
may be said to have the credit of laying the foundation of the 
great Edinburgh school of medicine He died on Oct 20 1713 

PITCH The name of various substances of dark colour 
and of extremely viscid and tenacious consistency when sub 
jected to heat (0 Eng ptc an adaptation of Lat px pms Gr 
m<r<Ta mrra allied with Gr titvs pine tree Lat ptnus ) Strictly 
the term is applied to the resinous substance obtained as a solid 
residuum by the distillation of wood tar {see Tab) or the non 
resinous substance similarly produced from coal tar (g «^ ) The 
name is also applied to the natural mineral substances %e as 
phalt or bitumen {qq ^ ) 

PITCH, MUSICAL The pitch of a musical sound is 
precisely defined by a vibration number recording the frequency 
of the pulsations of a tense string a column of air or other vi 
brator irua second of time In Great Bntana and America the 
complete vibration to and fro is taken as the unit elsewhere the 
vibration in one direction only The only official standard is the 
French dating from 1859 preserved by a tuning fork vibrating 
8709 (doubl 4 vib 435 45) at a temperature of 15 Centigrade 
(59 Fahr ) in a second The vibration number stated in the edict 
estabhshing in the year named the diapason normal is 870 (435) 
Vibrations increase m rapidity as a note rises and decrease as it 
falls Any note may be a pitch note For orchestras custom has 
settled upon'^a m the treble clef for organs and pianos in Great 
Britain (f and for modem brass instruments b flat 

We are not without a clue to the pitch usual in the classic 
Greek and Alexmdrian ages the vocal octave to whjich the lyre 
was adapted was noted as from e ta As in choruses barytone 


and low tenor sm^^ers always prevail d-if at French or at 
meflium pitch would really be the Greek singmg octave we may 
therefore regard it as a tone lower than that to which we are 
accustomed But to sing the lower Greek modes m or near tHe 
vocal octave it was necessary to transpose (fxerafiokr)) a fourth 
upwards which is effected in modern notation fay a fiat placed 
upon the B line of the staff thus modulating from our major key 
of C to that of F This transposition has had as we shall see 
much to do with the history of our subject ultimately influencing 
the ecclesiastical chant and lasting until the 17th century of our 
era It does not appear from any evidence that the keyboards — 
when there were more than one — of the early organs were ar 
ranged for transposition but it is certain that the Flemish harpsi 
chords to 16^0 were made with double keyboards to accommodate 
it (see Hipkins s History of the Pianoforte 1S97) But a positive 
identity of pitch cannot be claimed for any period of time and 
certainly not for the early organs the foot rule of the organ 
builder which had to do with the lengths of the pipes and winch 
varied in every country and pro\ince could easily cause a differ 
ence of a semitone Scale and wind pressure are also im^prtant 
factors But with all these often opposed conditions we find less 
variation than might be exp^ted the mam and really impoitant 
divergence being due to th^necessity of transposition which 
added a \ery high pitch to th^primarily convenient low one 
The first to attempt to define pitch would seem to have been 
Arnold Schhck (Musica ausgeteutscht und ausge ogen Heidel 
berg 1511) who gives a measure a hne of 4I Rhenish inches 
which he says multiplied sixteen times should be the lowest F 
of a small organ He gives no diameter or wind pressure Dr A 
J Elhs used this indicatios^ to have an organ pipe made which 
with one sixteenth diameter and a wind pressure of s^m at one 
fourth Schhck s length gave / 301 6 from which he derived a 
just major third of a 377 wh ch would compare very well with 
an old Greek a Schhck goes on to say the organ is to be suited 
to the choir and properly tuned for singing that the mger may 
not be forced to smg too high or too low and the organist have 
to play chromatics which is not handy for every one Further he 
says pitch cannot be exactly defined because voices vary he 
nevertheless gives the measure above mentioned for the low F 
but if a larger or«>^an is built to include the still lower C then this 
C must be of the same measurement the reason being that a 
greater part of church music ends m grambus a word under 
stood by Schhck s editor to mean the transposition of a fourth 
The larger high pitch organ will therefore be at a 50 6 
The Halberstadt organ was according to Praetorius built m 
1361 and repaired or rebuilt 1495 He gives the longest pipe 
of this organ B natural as 31 Brunswick feet and the circum 
ference 3fft He further tells us this pitch was a tone nearly 
a tone and | half higher than a suitable church pitch (Chor 
ton) for whic? he gives a diagram Dr Ellis had pipes (now 
preserved m the Royal Institution London) made to repro 
duce both these pitches at 3iin wind pressure The Halberstadt 
pitch was found to be a 505 8 the Chorton 424 2 EUis used 
mean tone temperament in calculating' this lower pitch but as he 
used just intonation for the Halberstadt it seems preferable to 
substitute it for the Chorton thus reducing it to a' 422 8 
tonus s Cammerton or chamber pitch formulated in his diagrams 
for voices and instruments is he says a whole tone Ij^her 
equivalent therefore to e 475 65 Nearly all the German Organs 
were tuned to this higher pitch The lower vibration nutnber is 
justified by the three divisions of the male voice bass tenor and 
alto as given by Praetonus whose Cammerton t^ety closely 
corresponds with Bernhardt Schmidts Durham organ 1663- 
166B the onginal pitch of which has been proved to have been 
a 474 I The Halberstadt pitch is nearly a semitone higher 
which again agrees with the statement of Praetonus and also 
Schlick s high C organ Yet it would seem that there had been a 
still higher pitch used in the old ecclesiastical i^usic In one pas 
sage Praetonus distinctly says the old organ high pitch had 
been a whole tone above his Cammerton with which we shall find 
his tertia mmore combines to make the required interval The 
term tertm mmore or mfenate is used by Praetonus to describe 
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d loia pitch often prettrred in Enghtid and the \et!ierlinds in 
Italy and in some part of Girman A.n orgam t in d*ot 
transposing a \\liole tone dcn\n from the Can mtHon for 

tBe iertia minore ha\e to transpose % minor bird 

Corroboratiop of this pitch is found in tsilbcrmam s ora: in n 
Strasbour minsttr 16^ the pitch oi i\hirh tiLtn m 1 0 

and reduced to 59 F i as are ail pitche in hi articic^ 1 ^ §> 

\n old 01^,10 «t \er allies \%as \i.r\ nca thi e\ ^ pit 

a ^95 S Eilis ga\e Dorn Bedos {L Art au f lU iru d onur Pai 
1/66) as authont\ for a mean tone a o b 6 *^ir F G Ou ^e\ 
comparison of the church and chamber pitclifs of Or nio Gib 
bons ( lie Ehis s lecture; clearlv sho-^s iht innor third in Gr a 
Britain in the ii st half of the 17th centu c But the ndno\\m 
continued Bernhardt Schmidt better Lno\ n in England as Fatne 
Smith \^as imated about 1660 to build the organ lor the Chap 1 
Rot a! W hitehill 0 vears later he built the organ m Durham 
Cathedral £1441 difference a 'whole tone and practicaih agree 
mg with he Cammer^on of Praetonu The Hampton Court org n 
of 1690 shows that Schmidt had further lo \ered his pitch a se'^u 
tone to a 441 7 What happened at Durnam was that at some 
subsequent date the pipes were shifted up a semitone to bring the 
organ into conformity with this lowe| pitch wi h which it is prob 
able Schmidt s or«^ans in St Paul s the Temple and also Trm 
xty college Cambridge agreed 

The final adoption of the low church pitch as m the lo h centur> 
was no doubt influenced by the introduction of the viohn which 
would not bear the high tension to which the lute and v oG had 
been strained Haifisichords had long been preferred to the ttrtta 
nunore The Chorton of Praetonus a 42 S is prac^-icall the 
same pitch as that of the fork the pgssession of which has been 
attributed to Handel a 4 d It is a \er> fair mean between 
G Silbermanns 18th centur> Dresden pitch a 415 and the organs 
of Renatus Harris 0487 Stan tuned Mozart s piano to a 
fork a 4 I 6 and the Broadwood pianos used at the first London 
Philharmonic Societ> concerts (1B15) were tuned to a fork c 
506 8 which gives a mean tone 043 

According to Schindler {N itderrketmsche Mustk Zeitung 185$ 
Nos 8 and 9) and the report of the Frdhch Commission the 
nse m pitch began at the Congress of Vienna m 1816 the military 
bands being the cause With the impro\emenis in wind instru 
ments this continued as more brilliant effects were gamed In 
1823 Webers Euryanthe is recorded as having been played m 
Vienna at o 4^/5 and m 1S34 Kreutzers hachtlager at a 440 
The measurements are doubtful but the upward tendency is clear 
Scheibler by his simple and accurate tonometer has recorded 
pitches in Vienna about 1834 from a 433 9 to 440 About that 
time or it may be a few years earlier Sir George Smart estab 
lished a fork for the Philharmonic Society a 43^ 2 Forks intend 
ed for this vibration number stamped Philharmonic were sold 
as late as 1846 But about that year the perfornifbg pitch of the 
Soaety had reached 452 5 Sir Michael Costa was the conductor 
1846-54 and from his acceptance of that high pitch the fork 
became known as Costa s and its inception was attnbuted to hun 
though on insufficient grounds In 18/4 a further nse m the fork 
to a 454 was instigated by Sir Charles Halle The British army 
IS required by His Majesty s Rules and Regulations to play at the 
Philharmonic pitch but a fork tuned to a 452 5 m 1890 ms the 
standard for the Military Training School at Rneller Hah until 
after an Army Order of Dec 1928 the mifitary bands followed the 
Phdlmrmomc Society s adoption in 1S96 of the diapason normal 

It was the irrepressible upward tendency that caused the 
French Government in 3:859 acting with the advice of Haievy 
Meyerbeer Auber Ambroise Thomas and Rossim to establish 
by law the diapason normal te d 439 at 68 Fahr or a 435 at 
59^ Fahr Other countnes have gradually followed and with few 
eatceptions the low pitch denved from the diapason normal may 
be said to prevail throughout the musical world Great Britain was 
the last to fall in but the predominance of the low’ pitch is assured 
The proprietors of QueenG Hall Ixmdon did much for it when 
they undertook the alteration at gimt eiqiensej of their larp 
concert organ which had only just bem erected In rBffi the 
PMIharmomc Society adopted the diapason normal and m 1S99 
• « 


Me r Broidnood made a «^uccessfui efiort to get the same 
■vmra^ion number a tipped bv their competitors in Great Britain 
111 hi h pi ih rciPiin on \ wiitre ihexe are large concert <or«in% 
no \ ^ loweied and w^h the r ihta \ and brass b od 

Tue con ider m ci tr peraiure as aiiecting the use of a 
^arc ird pit h w s not enJed m \ hen the F trch Governnif nt 
1 d Its ordmmi a T e ^ C 1 tic^ eo to the d^crip ion oi 
V nciu. d 1 11 P r \ s irttndtU for the defimtion ind 

\er ^cation o the tork onH The aliera^ion oi the tork due to 
i t I c**rceh rtep id t bu wi id instrumen s and pirticu 
%rh the urg n n e ilmo t proportion iteh to the increase m 
tempe ature ot tne urroinaing air beiiuse ouiid tn\tlb at an 
enh r id rate as the c^oe ature ri es Iht ceeffitient of this 
n ^ 1^ eqai\ iient to hail i ^nbrition (o :> ) p^r degree Fahr per 
sectnd Toe I each Comm ion m establi Lug the dnpason 
normJ should ha t chosen a temperature of 0 C There wouM 
tnen ha\t been less aisturbance owing to the breath of the 
ph^erb and heat of the theatres or concert rooms As things are 
e\cn the estabh bed diapa on normia^ implies a \aTiation irom 
4 to 440 \ibrations a ccond for a masrruch as temperature 
mast ilwa>s be reckoned with 

In writings on music the pitch of a note is indicated m vanom 
wa\s when it is desired to con\ty this without the employment 
of actual notation Thus organists peak 01 great C double 
C and tenor C to indicatL the notes sounded b> pipes of 16ft 
Sft and 4tt rc p€cti\el> the same notes being also indicated 
aitemativeiy bv the lettering CCC CC and C Another s>&tem is 
based on the employment ot dmerent t>i>es {^e either capitals 
or small itahc letter ) supplemented small strokes placed 
above or below the letters the case may be Thus undei this 
system 161 1 C is represented by C Sft C by C without anv 
strole 4ft C b} c the C abo^e ( middle C on the pianoforte) 
bv c the C abo\e that (or treble Cj by c'' the C above that again 
b\ c and so on the intermediate notes in each octave being of 
course simiiarl> indicated Or instead of strokes small numerals 
are sometimes used eg C Ci c etc The expressions m 
alt and m altissimo are also employed for the same purpose 
in alt s gnifymg the notes in the octave beginning with the C 
above the treble octave (1, ) and m altissimo tho e in the octave 
above (g a b etc) (Sea Alt) (A J H X) 

PITCHBLENDE or URANINITE, a mineral species con 
sisting essentially of uranium oxide of importance as a source of 
uranium and radium It is a very heavy (specific gravity 90- 
97) compact mineral with a conchoidal to uneven fracture and 
a browmsh to velvet black colour and pitchy lustre Crystals 
are rare they have the form of regular octahedra or less oiten 
of cubes The hardness is si and the streak is brown with a 
greemsh tinge The mineral has been known since 1727 to occur 
at Jach>mov (Joachimstha!) in Bohemia and it was early called 
pitchblende because of its appearance but its true nature was 
not recognized until 1789 when M H Klaproths analysis of it 
resulted in the discovery of the element uranium Analyses of 
material from different locahties exhibit wide variations in chcmi 
cal composition in addition to uranium oades there are thorium 
cerium (and lanthanum) yttrium and lead oxides each varying 
m amount from a trace up to 10% Calcium iron magnesium 
manganese sj^ica water etc are also present in small amounts 
and the content of uranous and uramc oxides (UO 21-72 UOa 
13-59%) varx considerably The mineral is ofterydesenbed 
as a uranate of uranyl lead thorium and cerium but m the l»st 
altered material from Branchville m Connecticut the uranou® 
oxide predo,nimates whilst in altered speamens uranic oxide is 
in exce^ In the closely allied mmeral, thormnite thonum pre 
dominates (ThO 7^ bFO X2%) Since the dioxides of umn 
mm thonum and cenum may be obtammi artificially as cubic 
crystals it seems probable that pitchblende consists of mmof 
phous mixtures of these dioxides the uramc oxide being due to 
oxidation • 

The racho-active iiropetties of pitchblende are of speaal to 
fcecest The fact that th» mmeral m more strongly radio active 
tten metalic uimiium led to the discovery m m of the ekmenia 
radmm polonnim and actinium Wh« pitchhlewfe m igmted 
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or dissoKed in dilute sulphuric acid a gas is e\ohed which 
consists iar«yel> of hehum and argon terrestrial helium was first 
recognized m this mineral 

Pitchblende occurs either as a primar> constituent of gram ic 
rocks or as one of secondary origin m metalliferous \ems Octa 
hedral crystals ( cle'veite and broa^^^ente ) occur in the pe 
matite \em^ of southern Norway being occasionally tound in the 
felspar quarries at Moss Arendal and other places Crystal are 
found under similar conditions at Middletown and Branch\iHe in 
Connecticut Llano county in Texas ( nn emte ) Mitchell countv 
m North Carolina Villeneu\e in Quebec and otner \mencan 
localities Thoriamte found as water worn cubes m the gem 
gravels near Baian oda m Sabaragamuwa pro\mce Ce>lon has 
also no doubt been derived from crystalline rocks On the other 
hand the mineral found m metalliferous veins and to which the 
name pitchblende is more properly restricted never occurs as 
crystals but as compact masses rendered more or less impure by 
admixture of other minerals the specific gravity being sometimes 
as low as 6 5 thorii^n cerium etc are absent and radium and 
helium are present in smaller amounts This variety occurs with 
ores of Sliver lead copper nickel cobalt bismuth etc at Johann 
georgenstadt Manenberg and Sebneeberg m Saxony Jachymov 
and Pnbram in Bohemia Gilpm county in Colorado St Just 
Redruth Grampound Road and elsewhere m Cornwall and at 
Kasola in Katanga Belgian Congo 

Often associated with pitchblende and resulting from its altera 
tion IS an orange yellow amorphous gum hke mineral called 
gummite which is a hydrous uramc oxide with small amounts of 
lead calcium iron etc 

PITCHER PLANTS, in botany the name given to plants in 
which the leaves bear pitcher hke structures or are pitcher like 
m form The plant generally un 
derstood by this name is Nepe^i 
thes family Nepenthaceae a 
genus containing* nearly 6a spe 
cies natives of tropical Asia 
north Australia and (one only) 
of Madagascar North Borneo is 
especially rich m species They 
are shrubby plants climbing over 
surrounding vegetation by means 
of tendril like prolongations of 
the midnb of the leaf beyond the 
leaf tip 

The pitcher is a development 
at the end of the tendril and is 
generally tubular in form and 
often shows a pair of wings run 
mng longitudinally on the outer 
surface The mouth of the pitch 
er has a corrugated imx (pen 
stome) formed by incurving of 
the margin the convex surface of 
which IS firm and shimng It is 
traversed by more or less promi 
nent parallel ndges which are 
usually prolonged as teeth be 
yond the infolded margin Above 
the moutl^is thehd (operculum) 
which vanes m size from a small 
narrow process to a large heart 
shaped expansion A study of the 
development of the pitcher es 
pecially m the young pitchers of 
plants shows that the 
milled portion is a development 

#|1jhpe midnb of the leaf while the wings which are especially well 
^^nted m the terrestrial type of pitcher represent the upper 
, ti which has become separated from the 

don* bf ti|e the hd is regarded as representing 

become fnsed The short straight or 
‘ m the bidk oi pitcher behind the hd reiire 
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Pitcher plant {cephalotus 

FOILICULARIS) SHOWING LEAVES 
PITCHERS AND TALL FLOWER STEM 
WITH SMALL FLOWERS 



sents the organic apex of the leaf 
^he size of the pitcher vanes widely in the different species 
from a thimbk to ^he size ot a quart pot The colour also varies 
considerably even m different pitchers of the same individu^ 
according to age light exposure or soil conditions Insects are 
attracted to the irouth of the pitcher by a series of glands yield 
mg a swee ecretion which occurs on the stem and also on the 
leaf from the base oi the leaf stalk to the lid and peristome 
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Side saddle flower (sarracenia purpurea) showing leaves 

THE WHOLE OF WHICH FORM THE PITCHERS AND A B AND C SHOWING 

THE MINUTE STRUCTURE OF PITCHERS (A AND C FROM S FLAVA) 

Embedded in the incurved ipargin of the rim which affords a very 
insecure foothcTd to insects are a number of large glands secret 
mg a sweet juice The cavity of the pitcher is in some species 
hned throughout with a smooth glistening surface over which 
glands are umformly distributed these glands secrete a watery 
fluid which IS found in the pitcher even in the young state while 
it IS still hermet cally closed by the hd In other species the 
glands are confined to the lower portion of the cavity surface 
while the upper part bears a smooth waxy surface on which it is 
impossible for insects to secure a foothold This area is termed 
the conducting area as distinguished from the lower or deten 
tive gland bearing area Insects especially runmng insects which 
have followed the track of honey glands upwards from the stem 
along the leaf reach the mouth of the pitcher and in their efforts 
to sip from the attractive marginal glands fall over into the liquid 
The smooth walls above the liquid afford no foothold owing to 
the presence of minute waxy scales and they are drowned The 
fluid as first secreted is not acid and contains no digestive enzyme 
but the presence of an insect causes the ghnds to secrete both acid 
and a proteolytic (protein di^olvmg) enzyme The boies of the 
insects are thus digested and the products of digestion absorbed 
by the glands m the pitcher wall Thus Nepenthes secures a supply 
of nitrogenous food from the animal world in a manner somewhat 
similar to that adopted by the British sundew butterwort and 
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other msecti\orous plants In pite of the pre ence of a ive 
enzyme the pitchers cons antH contain an association of li»^irg 
organism dc mids diatom icanna iar\ae of Dip^eri e^c 
The side saddle pi mt Sarracema n in e ot the e i tc n L ited 
States IS also known as a pitcher plan Th e are a’ ou t 
specie herbs with clu ter of radical le \es oire or ih ct ^ h ih 
are more or les trjmpet or pitthtr baptd Tnt 1 at 1 i 
broadh hcathin^ bi e succeeded b\ a short I bt h 
pitcher which represents much cnlar^^ed n lonb a wp 
hkc lamina A.bo e the nm of the pitcher i a broad a ened 
lid which IS ai o a laminar de\elopment J'hc urtau oi the 
ieat especiaih tlie laminar wmg bear gland which m snr ng 
e\iide large t nmg drops of nectar The iid and mou h of th 
pitcher are brighter coloured than the re t ot he 1 af wnich 
\aries from \ellow green to deep crimson m d nerent pecie 
and m individuals accord ng to exposure to sunh h and other 
conditions This forms the a trac i\e area and the mrer uriace 
of the lid also bears a iatoe number of glands as well as down 
ward pointing hairs each one ha\in<»- i delicateh striated sur 
face 


Belbw the hd is the conducting surface of gla sv epidermal tell 
With short downward directed pom s which facilitate the descent 
but impede the «scent oi an m ect ®Then come the ghndul r sur 



GROWTH AND A B AND C MINUTE STRUCTURE OF PITCHER PLANT 

face which is formed of smooth polished epidermis with numerous 
glands that secrete the fluid contents of the pitcher and finally 
the detentive surface of which the cells are produced into long 
and strong bristles which point downwards and meet m the centre 
of the diminishing cavity so as to render escape impossible The 
secretion wets an insect very rapidly but its digestive power is 
uncertain The pitchers accumulate vast quantities of msects m 
the couise of a season and must thus abundantly manure the 
surrounding soil when they die Moreover the feast is largely 
shared by unbidden guests Not to speaii of insects which feed 
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Pitcher plant {nepemhes bjc l ARafAi a plant with pitchers 

ONLY AT THE END OF THE LEAVES 

tho e of A epentht ? The Iid is especiaily^ittrac ti\ e to msects from 
Its blight colour and honev secretion three wings lead up to the 
mouth of the pitcher on the inside ot which a row of sharp spines 
points downward and below this a circular ndge armed with 
papillae serves as a conducting area \ numb r of glands on the 
mtenor of the pitcher secrete a fluid m which m ects are found 
but how the\ are utilized is still obscure 

For mrther details see K. Gobel Pfian enbtologtsche Sch Idenmgen 
(Marburg 1889-9^ I F knoll Lbir die brsache dts \usgleitens d r 
In el tenbeme an wachsbedeckten PSanzenteiien Jahrb / uiss Bot 
(1Q14) J S Hepburn A Studv of the Protease of the Pitcher Liquid 
of hepenihes Contnb Bat Lab Unit Penn (1919) P van Oye 
Zur Biologic der kanne von Nepenthes melamphora Biol Centrathl 
(1921) 

PITCHSTONE, in petrologv a glassy igneous rock having a 
resmous lustre and breaking with a hollow or conchoidal frac 
tuie {Gqi Pechstein from its resemblance to pitch) It differs 
from obsidian principally m its rather dull lustre for obsidian is 
bright and vitreous m appearance pitchstones also contain water 
in combination amounting to from 5 to 10^ of their weight or 
10 to 0% of their volume The majority of the rocks of this 
class occur as intrusive dikes or veins they are glassy forms of 
quartz porphyry and other dike rocks Their dull lustre may be 
connected with the great abundance of minute crystallites and 
microiites they nearly always contain these are visible only in 
microscopic sections and their vaned shapes make pitchstones 
very interesting to the microscopist 

Although pitchstones of I)evonian age are known (eg the 
glassy dacite of the Tay Bndge m Scotland and the andesite pitch 
stones of the Cheviots) most of them are Tertiary or recent as like 
all natural glasses they tend to crystallize or become devitnied m 
course of time Iq some of the older pitchstones the ^eater part 
of the mass is changed to a dull felsitic substance while only 
nodules or kernels of unaltered glass remain Some are very acid 
containing /9 to 75% of silica and have close chemical affinities 
to granites and rhyolites others contain more alkalis and less 
silica being apparently vitreous types of trach> te or keratopbyre 
others have the composition of dacite and andesite but the black 
basaltic glasses are not usually classified among the pitchstones 
Very well known rocks of this group occur at Chemnitz and Meis 
sen m Saxony These rocks are brown or dark gr«eii m colour 
very frequently perhtic and show progressive devitrification 
starting from cracks and joints and spreading inwards through 
the mass For a long time the pitchstone dikeg of Arran Scot 
land have been famous for the great beauty and vanety of skek 
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ton crystals they contain the> are dull green m hana specimens 
some of them contain phenocr\sts oi teispar augite etc others 
do not but m all there is great abundance of branciiin<^ leathery 
crystalline growths in the ground mass minute crjstalhnt lods 
being built together in a^-gregates which oiten lecali fro t pattern 
It IS supposed that the} consist of hornblende In u,ddiUcn to 
these Lr^^er giowths there are man} small microii es c ttered 
throu^^h the glass also hair like tnchites and in e rounds d g ob 
ulites W hen phenorr} sts are present the small cr\ tals ire p artt d 
on their suriaces like grass on a turf co\ered \aP The e pi^ch 
stones are belie\ ed to proceed from the great erupti\ t centre oi 
early Tertiary times in western bcotland \nother pitchslont oi 
the same period forms a great craggy ridge or luu in the i land 
of Eigg (Scotland) 

In chemical composition thi htter rock resembles the tr ch\ es 
rather than the rhy elites m and Si y e there are mar j dik 
of pitchstone mostly of intermedule rather th n of acia character 
all connected uvith the great erupti\e acti\ity which characterized 
that remon in early T>rtiar\ tJinaes 

The following analyses gi\e the chemical composi ion of a few 
well known pitchstones — 


bishop (lo h ton ltd te oi the town and the donjon 
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PITHOM, Oi o u na a t citie lated to ha\e been 

bin! ^ ir I d loh \ Ht^irtws in Go hen during the Oppres 
lun (i- ou 1 ) \c I \t here the Hebrai ed form of the 

E-vpt n I ill Evuv oi (lit tn^od) Elom in Greek 
1 t ii o i^e none of Lowei Etj'^pt and situated 
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now Tell el Maskhuta has 
iGctd e\erIinportn loniimtni including the best preserved 
oi th ninguil iclac ot Dirius v\hich commemorated his work 


PITIGLIANOj c. town m Italy province of Grosseto Pop 
^ i 5 / / 1 It is the cathed a! city of the bishopric named 
after the neighboinng town of Sovara and was originally a fief 
ot the countship oi So\ ana which m i 93 came by marriage mto 
the pos e sion of tne Orsmi In 1410 Sovana was taken by the 
Sienese but the Orsmi retained Pitigliano Gentile Orsmi assum 
mg the title oi count In i:)6 the Medici of Florence seized part 
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The first two of these contain much water for rocks the inured 
lent of which are but little decomposed They are of acid or rhvo 
Iitic character while the third is richer in alkalis and contains less 
silica it belongs more naturally to the intermediate rocks (or 
trachytes) (J S P ) 

PITE, WILLIAM ALFRED (ib6o- ) FRIBA 
British architect was born on Aug 4 i860 m London He studied 
at the National Art Training School afterward winning several 
studentships Latei he became vice president of the Architectural 
Association and examiner and member of council of the R I B A 
His works include an important senes of hospitals m London and 
the provinces including Ring s College Hospital three churches 
of which the Perceval Memoiial church at Eahng is perhaps the 
most interesting and a number of private hou es 

PITESTI The capital of the department of Arges Rumania 
beautifully situated among the outlying hills of the Carpathians 
on the river Arges which is here joined by several smaller streams 
and on the junction of the mam Bucharest Craiova ime with 
branches to Campulung and Curtea de Arges Pop (1930) 
19 6^0 The surrounding uplands produce good wine fruit and 
gram and are rich in petroleum and salt the town is a centre of 
the petroleum industry It has lacquer and varnish mills and dis 
tiilenes 

PITHECANTHROPUS, the name given by Dr Eugene 
Dubois of the Dutch army medical service to the creature (P 
erectm) of which he found fossilized remains in Java These 
fragments consisted of a thigh bone two teeth and the upper 
part of a skull and were unearthed m. 1891-9^2 on the left bank 
of the Bengawan river near Triml The skull appears to have 
been low and depressed with strong supracihary ndgts the teeth 
are very large and the femur is quite human The teeth and skull 
were found together the femur a few yards ^way a year after 
wards The discoverer however stated it as his belief that the 
fragments were portions of the same skeleton and belonged to a 
creature half way between man and the higher ape^ and of the 
Pleistocene age and in spite of opposition this is now admitted 

See Dubois Pithecanthropus erectm (1894) a later paper read by 
Dr Dubois before tne Berlin Anthropological Soaety translated in 
1898 Smithsoman Report Sir A Keith Antiqmty of Mm (igis) 

PITKIVBERS, a town of north central France in the de 
partoent of Loiret 28 m N N E of Orleans on the railway to 
Malesherbas Pop (i93x) S^oi The town is an im^qrtant 
centre for the safiron of the region of Gtoais The shimes pf 
S| Soiomon (9tfi century) and of St Gregory* an Armeman 


of their terntones and acquired the rest by excHn e m 1500 The 
Orsmi strongholci till stands in the town which is perhaps identical 
w ith the Etruscan btatoma 

PITLOCHRY, village Perthshire Scotland 28| m N W 
of Perth by the LMb railway Pop (19 1) 241 It lies on 

the left bank of the Tummel a -Jittle below the confluence of that 
river and the Garry ft above the sea It is a tourist centie 

PITMAN, SIR ISAAC (18X3--1897) English phono rapher 
was born at Trowbridge Wiltshire on Jan 4 18 He started 
m life as a clerk in a cloth factory but in X83X he was sent to 
a training coIIe<^e for teach*2rs After eleven years of teaching in 
elenentarv schools he opened a pri/ate school in Bath In 1829 
he took up Samuel Taylor s system of shorthand and became an 
enthusiast m developing the art of phonography In 1837 he 
drew up a manual of Taylor s system and offered it to Samuel 
Bagster (i /7i'-iSo ) The publisher did not accept the work but 
sugge‘=^ted that Pitman should invent a new system (see Short 
ha\d) of his own The result was his Stenographtc Soundhaftd 
(1S37) BaoSter s friendship and active help had been secured by 
Pitmans undertaking to verify the half million references m the 
Comprekenstie Btbk and he published the inventor s books at a 
low price thus helping to bring the system within the reach of all 
Pitman estabbs-^ed at Bath a Phonetic Institute and a Phonetic 
Journal for this purpose he printed in shorthand a number of 
standard works and his book Phonography (1840) went through 
many editions He was an enthusiastic spelling reformer and 
adopted a phonetic system which he tned to bring into general use 
In 1894 he was kmghted He died at Bath on Jan 12 1897 
Isaac Pitman s system revolutionized the work of reporting 

His Life was written m 1902 by his brother Benn Pitman (18 2- 
1911) and by Alfred Baker m 1908 

PIT PONY The pit pony is usually a small pony — 14 hands 
high and under-— -used for hauling the tubs for the conveyance of 
coal from the working face of the coal seam to a point vanously 
termed the flat double parting station or landing where 
the tubs are made up into sets or trains and conveyed either by 
horses or more commonly by mechanical haulage to the shaft 
bottom That m to say the pit pomes ply between the face and 
fiat bringing the full tubs out from the hewer and serving him 
with empty tubs 

The use of pit pomes has decreased with the extended develop- 
ment of electrically driven haulage mderground 

The care and treatment of horses and pomes at mpies in tl:|e 
United Kingdom are the subject of stringent pjrovnsion^ in flhe 
Coal Mws Act rpri (third schedule) ^ 
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PIT SHAFT ?ie Coal 4\d Coal Mim\c5 

PITT^ THOMAS (i6 -,-1 6 \ Pnti h Ea t Inuia meriiliirt 
and governor of Madns L caiitd Diinondir t i lorn 
at Biandtord Doi et on Juh 5 16 ^ rromhbVadou ter a 
Balasore be engi ed in trade m opr>o i ion to ^ Ea I I'^du 
CompaD> whom he opposed al 0 in the ^a\\ tot I mile to 

check him the East India Con pam too^ him 11 to 1 s t v 1 e in 
169^ and in i6y/ ht became president oi Fort bt Gtur or 
Madras Mliile in India Ti t bought the fmt di r^o*^d vlncii 
was named after h m m i i he sold his to tl e recent ot T inee 
Philip duke of Orleans and it is now the ol the FrtPih 

government During his stav in Endard Pi Tacquired the ^ ror 
of Old Sarmn and tor a hort time he icpreserted thi burou h in 
parliament After his hnal return from Indn m i 10 ht again 
became member of p rli ament for Old barum He died at ^wallow 
field near Reading on April 8 I/26 Hi& eldest son Robert was 
the father of Wilham Pitt earl of Chatham ig i and of 
Thomas Pitt (d I/61) whobe son became the fir t Lord Camel 1 
ford his second son Thomas Pitt (c 1688--1 9) hving named 

Frances (d i/7 ) daughter of Robert Ridgewa fth ear! of 
Londf!^nderr> (d 1714) was himself created ear! of Londonderry 
m I; 6 

See Sir C N Dalton Ltfe 0 f Tkoniis Fztt <1915) 

PITT, WILLIAM (i/^9-iSC 6) English statesman second 
son of Miiham Pitt earl of Chatham and of Lady Hester Gren 
vnllc was born at Hi} es neai Bromie> Rent on May S i ^9 
in the year of the pinnacle of his father s glory Both because of 
his extreme (lelic»> and because his father was an earlv critic of 
the public s hool system he was educated at home under the 
tutorship of the Rev Edward Wilson of Pembroke Hall Cam 
bridge and the earnest upervision of Chatham himseit— -a plan 
which tended to the intensive dev dopment of the child s unusual 
precocity Before he was ten y«^rs old he was a good classital 
scholar at lo he had composed a strange pohtical tragedy Lauren 
ima Rtng of Chersonese In Oct m his isth year he went 
into residence at Pembroke Hall Cambridge where his tutor was 
the Rev Dr George Pret>man (he chan^^ed his name m 1S03 to 
Tomime) to whom Pitt m later yeafs awarded the bishopric of 
Lincoln and at the last bequeathed his papers and who in return 
became his pupil s first biographer Pitt had not been at Cam 
bridge long when he fell senousiy ill and was obliged to return 
hone It was then that the famil> phy ician Dr Anthony Adding 
ton prescribed that generous consumption of port wine which was 
to become the habit of a life He returned to Cambndge in July 
1/74 in 17/6 by the privalef^c of his birth as the son of 
a peer graduated as a master of arts without examination That 
year saw the Declaration of American Independence and the 
next the battle of Saratoga On Apnl 7 1778 Piit was the wit 
ness of his father s last dramatic utterance in the House of Lords 
A month later Chatham died Pitt was left wsiti ^n income of 
X300 a year^ he began to keep his terms at Lincoln s Inn was 
called to the bar on June 12 1780 and joined the western circuit 
At the general election m September Pitt was defeated for the 
University of Cambridge but was returned for Sir James Lowther s 
pocket borough of Appleby He entered parliament on Jan 23 
1781 he was not yet 22 years old 

Parliament ---Pitt was attached to that section of the opposi 
tion which had followed his father and was now led by Lord 
Shelburne His maiden speech on Feb 26 was made in support 
of Burke s Bill for economical reform and produced a series of 
famous eulogies Lord North admitting it the best first speech he 
had ever heatd and Burke with even greater prodiphty dedar 
mg him not a chip of the old block but the old block itself ^ 
A year later when North s ministry was near its fall Pitt had the 
seK confidence to announce m the House of Commons (March | 
8 1782) that should he conceivably be asked to join the new ' 
mmistry he would never accept a subordinate position m it ^ 
nor did he alter his mind when Rockingham shortly afterwards 
offered him certain well paid but ummportant posts and even 
though one of thcm-Hthe vice treasurership of Irdand— had been 
field by Chatham before him 

As a private member Ktt now suppeefed a »«w vtoi« 


Burke rtfomi projet! a mta ure tor shortening the duration 
oi p ri nuts and another for dtslroviii'^ bribers at ekctions 
On M V be nrt tried lii 0 n Fiction tor a ektt comrmii#? 
to in MIL no be Cite 01 he re pit eniation It was only de 
itw D vu c ithortiv aiurw ds the death ot RocLne^ham 
ar Tmv i prov ^ a jor ci 1 The I appomtcci Shelburne 
1 hi e 0 Fjv Lo d Jul n La nc i h and B^irkt imiredi 

a^d rt L ed to ent wi h him viitrtupon bhdbiirne turned to 
I li nho o Julv 6 accep ed the on ce oi chanetilor of the 
evcntquer 

The Shelburne Mmistry — ^The mjmstr> wa only to last 
un il the follow ng ItOruirv On Jan o i Sj the preliminaries 
01 le Ptact of \ r a Pc verc 1 1 ed rd provided the oppo i 
non V ith a ta > It wi^ e uitni for Shelburne to obt im 

more uporr and on Feb 11 b> agreemen with his chici Pitt 
M ited lo\ to ir ite him to return to tie mmi tr> Fox xfpiied 
that he wouii onlv ewe on the condition that ShelDurne re 
icned the premier h p whereupon Pitt rephed I did not come 
here to betra> Lord Shelburne •The inQaent is important It 
m rkb ^he beg nnmg of the ceasdess pohtical wartare between 
Fox and Pi^t it marks the end of the Shelburne mimstr> and 
the origin of the coalition be ween Fox and North Spealang of 
Norths Government only m the previous 3 ear Fox had de 
dared From the moment when I shall make any terms with one 
ot them I will rest satisfied to be called he most infamous of 
m ml md and he had loudly demanded their impeaclimen! yet 
he who had poured his biistenng scom upon North s condu t of 
the war now joined wnth North m execrating the terms of the 
peace The ministry was defeated (Fe]j i) and two days later 
Shelburne resigned For a month the Ling sought to escape the 
coalition But Pitt who was pressed to accept the Treasury pre 
ferred to bidt his time and North could not be lured from Fox 
On Apnl the Fox North coalition under the nominal leadership 
of the duke of Portland took office 

The Coalition Ministry — On May 7 Pitt brought forward 
resolutions for checking bribery at elections disfranchising cor 
rupt constituencies and inci easing the number of county and 
London members of parliament The resolutions wc e refused b> 
293 to 149 On June 2 he brought forward another bill which 
passed the Commons but failed m the Lords for reforming abuses 
m pubhc offices he instanced North s mysterious consumption of 
stationery which totalled £i 300 and contained an item of £340 
for whipcord 

During September and October Pitt visited France — his only 
venture outside his own country In November parliament re 
assembled and Fox immediately introduced his India bill Passed 
m the Commons the measure was defeated m the Lords (Dec 
1/) because Geoxge III plainly informed the peers at large 
through Lord Temple that he should regard anyone who voted 
for the bill as his enemy The Government very properly refused 
to resign Whereupon the king on Dec 19 depending upon a 
barely literal interpretation of his constitutional rights but re 
fiectmg by accident the wishes of his people dismissed his mm 
isters and appointed Pitt as first lord of the treasury and chan 
, celloi of the exchequer The coalition had been jockeyed out of 
: office and it is not surprising that the House received the news 
■ of Pitt s appointment with mirth It is mistakenly generous 
! however to suppose that Pitt assumed office from pore altruism 
and without a certain confidence m the future The student 
Opposition no longer represented its constituency an<f Pitt knew 
It and while they were wasting their breath deriding the boyish 
prank Pitt was converting the electorate — ^voters who were to 
be more va&able to him than the voters in the House of Com 
mons Almost as important the influence of the City and of the 
East India Company was on his side Until the end of March 
he stn^gled on continually defeated m the House but steadily 
' refusing to resign Outside ks popularity was growing whale the 
action of the Oi:fiosition m threatening to oppose men the voles 
of supply cast on them the obvious accusation of factiousness 
The hostile majority dnmmshad daily until on March 8 Fox s 
'firepresentoon ^ wm earned "by only one vot^e On March 24 
parhament kssoived The essential business had been forced 
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tt^ml ^^rh!fn P'® T® ^’^'’’^er to the charge of uncon<; itu 

SfPP . m tact repre 

sented the nation Pitt -Ras himselt elected fo Cambridge uni 
V ersit> which he represented for the re t oi his life 

PITTS FIRST MINISTRY 

Finance —Finance was the first considerat on The e was a 
tiea\j debt and the fiscal machmer> was antiquateo Pitt flo ted 
a loan of £6 ooo ooo offering the tender to public competition 
and funded £6 600000 of the floating debt The loss to the 
re\enue which had long resulted from the s\ tema ic evasion of 
the high protective taritts he countered b\ a radical reduction of 
duties that on tea being reduced from 119c" to i <" To meet 
the loss he increased the window tax and man> new taxes weie 
instituted to touch the uhole people But he vvithdrew the tax on 
raw cotton and pronounced it as his pnne pie that manufactures 
in general ought to be free from taxes 

Pitt who had been «ie of th-» earhest students of Adam Smith 
next attempted the estabhshment of free trade between England 
and Ireland The Insh accepted his propositions IFeb 7 i 83) 
ut in England the measure was met by the organized opposition 
of vested interest prejudice and faction Pitt was obliged to 
alter his ongmal scheme and in that form the Irish disappointed 
and inflamed by Fox s subtle tono^ue rejected it 

In 1,86 Pitt introduced his sinking fund a measure adapted 
from a scheme of Dr Richard Pnee (g v j Economically it was 
undoubtedly mistaken but it was believed to be a sovereign 
remedy and it at ieast inspired public confidence 
On April 18 I &S Pitt brought foiward a bill proposing to 
suppress 36 pocket borou hs and to transfer their members to 
increase the representation of certain to'wns and counties £i ooo 
ooo Vi as to be spent upon the purchase of the interests of the 
various owners The bill for which he eloquenth pleaded was 
rejected bv 248 to I/4 

India —Pitt s India Bill which had been rejected dunng the 
first struggle in the spring of 1784 was passed in the summer 
easily enough Pitt s bill unlike Fox s left the ordinary patronage 
with the directors of the company while passing to the Crown the 
political control Moreover he had the tact and the wisdom to 
consult the company and to present as a final draft a measure to 
which he knew they were prepared to agree The bifl was not 
without senous defects — especially m its subordination of the 
gov emor general not only to his council but m aU important con 
cems to the home Government Warren Hastings resigned at 
once and upon his return his conduct of the Government was 
called m question Pitt who had voted against the Rohilla charge 
(which was not carried) voted in favour of the Benares and the 
Begum, ch0,rges JEIis action, decided the issue The motions were 
earned and the impeachment pursued Pitt has been heavily 
criticised for his conduct But the truth that Hastings had been 
a great administrator could not disguise the fact that here was a 
patent scandal which demanded inquiry Indeed Hastings through 
his agent ixi the House had himself originated the discussions 
and Pitt deliberately chose to support the Opposition in a matter 
where he honestly believed them to be right instead of following 
the usual custom of opposing whatever measure the Opposition 
proposed 

Tlxe Regency QuestAon~Iii Hov 1788 the kings illness pro 
yoked a ensis which might have ended Pitts political career 
There was a traditional enmity between the Hanoverian monarchs 
and their sons and the whole influence of the ponce of Wales 
(doubly hostile because Pitt would not pay his debts) was 
directed to the cause of the Whigs The king being insane it was 
essential to appoint a regent and Pitt was inevitably agreed that 
there could be no other candidate for the office than the prmce 
of Wales The point at issue lay m the claim of Fox and his party 
that the prince had a prerogative nght to the position Pitt claimed 
that he could only become regent by act of parliament and drew 
up that act so as to restrain the regent from making peers or 
granting pensions^ while the kmg s person and household and the 
imtronage of the Crown were to be placed under the direction of 


the queen The bill pa edtheCoininons (Feb 5 1789) and while 
it wafe urcer uis u ion in the Lords the king recovered The situ 
ation had been dangerou for though the resolutions had been 
^rnea there h d been nuch uneasiness among Pitt s followers 
Fi t himseli be 1 ud that be would be unable to retain office and 
would have to resume ^\ork as a lawyer The London merchants 
at tbs tme o mred him iioo ooo in recognition of his conduct 
but Pitt replied hal ho consideration on earth shall ever induce 
me to accent it 4tthe general election of i 90 he obtained an 
mere c^ed mi on } In ^\pni Constitutional Act he 

arianjed for the division of Canadainto Upper and Lower Canada 
1 he following ^ ear lie accepted the war denship of the Cmque 
Ports which carneda alar) of£3oooa>ear 
Foreign Policy -The brst important act of Pitts foreign 
poiit}~the commercial treat) with France — ^was complemen 
tary to bs reorgamzatioa of the home finances The abandonment 
0 useless trade restrictions was plainly to the heneht of both 
countries and Fox could think of no better ground of attack than 
to assert that France ^as the unalterable enemy of England to 
^ Pitt replied that to suppose that any nation 

cou d be unalterabl) the enemy of another is weak and chiiiish 
there was trouble in Holland The Emperor Joseph II 
ad been for some time prepaling a labyrinthine scheme whereby 
should consolidate hib domilionsby annexing Bavaria whose 
►elector was to be compensated in the Austrian Netherlands The 
sc erne was agreeable to France who was intriguing for the over 
row of the Dutch stadholder and complete influence in Holland 
preparations h#d been made (an 
n ^^stance was actually prepared for the capture of 

e ape) because Prussia who was opposed to Joseph II s policy 
f ^^tb England Upon Prussia s 

^ ^tistro iusso French intrigue collapsed 

stadholder was restored In 1789 England was 
Spam who bad seized the British trad 
twmmtllirf Again war seemed imminent (over 

^ Spent in naval preparations) but Spam 

obhged to withdraw Less 
erinf^ TT nf ^ in the Eastern question Cath 

Tnnl w Mrmth Sweden and Turkey The 

Holland) had gained a 
of thp bnknrA^ ^pcsitionto woik for the maintenance 

f T> ^ power But though Austria s support was de 
th?emnrp« G^stavusIII made peace with Catherine 

ITnn! T her ambitions in East 

adeaStTt^^nne^ f and Pitt without 

Russia from r Pohey determined to prevent 

that Russia the Black sea He demanded 

on earth to thp Ti Oczakov meant nothing 

no force beh»Tw4 andCathenne perceiving there was 

aLaSt cr?d^s la. f Though 

Ttf hadT^ was obliged to retire 

would involve Engkn?mks 3 SffJ^® Revolution 

happily discussing finan3 ZfU’' tvf 

hons of debt in the next k S mil 

S r - 

we may at the pmsent^omSf iTd^ T"! T"" 

Revolution OnAug 

hsh ambassador waLecaUedffomP?““Tp?^ 

could henceforward be only Zlf ^^d Chauvehn m London 

Aostoa and Pniaa^ fotStiff “‘"‘/l "P»» 

mg the Austrian NetheS* tr?" 
turning the treaties which g“emJk “^ ? ^71 

England was bound by treftn?«l!'US^f ‘T f 

been through the centunes k! HoUand and as she had 
tina matto by to SSli*!r ‘ m.atenUy bonnd m 
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levied On Feb i while Pitt \\i outlininit the O!o\acdtioi 
Britain had rtcentd from Frmte th ^ coun r\ w de p clj y 
}et another in the hape ot a dttlaration ot w r Tht rci a nie ot 
Pitt s life wdb to be spent in the shade ot the re\ oiu^iona war 
War — The hi tor} oi the wars with Frarce disc ca unrer 
French Resole tio\\r\ U \4POLEGMe C4 faigns "Nv 
POLEON Fr4nce etc It IS only pos ible here o e in i e aen r i > 
the part that Iitt pla>ed in the or^^^anm ion o Europe It ha 
long been a current cnekt to sa> that Pitt was a great peace mmi 
ter and a poor \ar mini ter But ii Pitt s lalen weit indeed 
essentiJh suited to peace it is equal!} true that Napoleon \ a 
finall> encompas ed in disaster bv the dogged dIMermination ot Ihe 
English premier and after his dea% bv the remembered e 

of that resolution To compare him with his father is die Chat- 
ham had e\er} adcanlage His allies were great commander h j 
France was ehete But rec olutionarv France was m pirtd wi n a 
fanatic hope and England s continental aihes pro\ed contmuaiI\ | 
worthies^ \ear after >ear Pitt laboured to sustain his coalitions 
of the Powers year after }ear the coalitions melted awi} before 
the \ictorious ad\ances of the French England who had no call 
to be thing but a member ot a general European league again t 
France was forced to be the inspiration as well financially as politi 
caily of the entire organization f 
Home Policy — \t home the changed entirei> the tranquil 
prospects of national wealth and prospent} New \oices were m 
the air — ^voices of political discontent and short!} the \oiees too 
of hunger Pitts pohey at home at this juncture is of great 
importance Because hu ne\er again brought forward the que 
tion of reform after his failure m i and opposed it whenecer 
it was proposed b> others his sincerity has been openly called in 
question His actions certaml} demand some explanation It is 
m the first place important to admit that there was as >et no 
national enthusiasm for reform the civ had been raided large!} 
m protest against the unconstitutiotiai behaviour of the king and 
had been lulled since the declaration of peace moreover those 
who had been foremost m ur mg economical reform had no 
such belief in the necessity of parliamentary reform \ states 
man — especially one on whom practically the whole conduct of 
a Government devolves — can not persist m a measure which 
has been again and again rejected m one form or another Pitt had 
a large majority But the fact that he remained m office for so 
long has oliscured the truth that he was to a very large extent 
dependent upon the caprices of that majority A contemporar} 
political estimate recorded the number of those gentlemen who 
would probably support his majesty s Government — trough!} 
the Court Party — as more than three times the size of Pitts 
personal party and there was a further shifting and entirely 
independent vote For all his dominance of the House Pitt was 
sometimes defeated— over the Westminster petition (see Fox 
Charles James) over Ireland over his proposjjs in 17S6 to 
fortify Plymouth and Portsmouth The demand for reform was | 
not seriously supported in the House of Commons More impor - 
tant std! it was not as yet properly vocal outside its wails 
In 1792 Tom Paine s Rights of Man had been published sud 
deniy jolting the Enghsh Radical movement mto a new mind at 
the moment when the French doctrines were filtering into England 
m a fashion admittedly designed to provoke dissensions The 
circumstances had become altered Pitt s refusal to support the 
motion for the repeal of the Test and Corporation Acts in 1789 
and 1790 was umntelligibly craven but when he refused to sup 
port Grey m 1792 he had excuse The hurncane season had 
set m Pitt allowed himself to be stampeded by a species of panic 
which was entirely unjustified by the facts Talleyrand at this 
time remarked that those curiously deceived themselves who 
beheved that England was on the verge of revolution He was a 
more shrewd observer of truth — ^faut it must be admitted that 
he had the advantage of looking at Britain not only in perspective 
but also dispassionately Deceived or not Pitt declared that this 
was no time to revise a constitution and proceeded to punish 
severely any who should advocate reform doctrines It was lam 
entable it was essentially unjust and there is but one excuse^ 
the excuse which m sympathy has condoned many shameful 
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xr ctution vhtn thmes ire dmc m panic which are ntvtr 
a ti led uv patent ^acts bat are Lti tvtd to be nittssarv for 
promand re on 0^ ^tate thit can orb be guessed at ^ 

Ini 9^ ^ id 1 amn 9 Hatias Corpus ytds uspended 

and bills lu he ujprt ion ol edi ion ioiiowed There su 
c toed the riwls md tr nsportaiions 0! men like SLirving Mir 
garo Gerrald Mar condemned lor no h ng more treasonable 
than ad oca m park mtntarv retorm or universal sutfmgc So 
t £ 1C o con itii lonii ra jrm weie r idcd and suppressed I is 
urplea nt o hra h t he rccirci ot the confiscated papers of 
tho e club reveal wi bout eueption nothing indicative of revo 
iutionarv organization -Ind ve m i 95 Pitt deeiired thit were 
he 0 libign he waulci lo e his he id within i\ month The iir 
cumstanct wt t e\traordmar\ aid it is ju t suppose that 
Pit was hone t he was not the less grievous!} wrong 

It was not long betore the pam oi war was felt in England 
Pit h id based hi tonfidence m a short period oi war upon the 
pa hetic behtf that France would be tinmciallv meapabie of sus 
taming a prolonged struggle But ^he war idvanced and Pitt 
ubsidics were swallowed up upon the ConTment bv allies who 
made httle or no re urn for them The nation s debt mounted 
The coalition crumbled More mone} to buy more allies was 
reeded In 1^9^ after a season of bad harvests Pitt had to a L 
tor i loan of ib. millions and to increase the general taxation 
^hortl} ^iterward loliowed the legaev duties In i/9/ taxation 
was increased by two million the next year produced the income 
tax 

Ireland — One of Pitt s major pie occupations was still Ire 
land He had failed in i 8^ but he never ceased to plan for 
the final consummation of his hopes In 1^93 Pitt forwarded the 
passage in the Irish House of Commons of the Catholic relief 
bill but m 1/94 ke suffered disappointment when Irish opinion 
w s again alienated by the position he was forced to adopt against 
the antics of Lord Fitzwilliam who had been made lord heutenant 
as a concession to the Portland \\ bigs who had entered the mm 
istry m that year Fitzwilliam and his party were anxious for 
a broad policy of reform and emancipation but Pitt had laid 
down a cautious line of action and it had been determined that 
Fitzwilliam should do nothing without the consent of the cabinet 
But by an open breach of a most solemn promise he proceeded 
to dismiss the Irish Tory officials and without authorization to 
promise widely the immediate prospect of a full emancipation 
ritzwiiham was recalled and Ireland left to nurse an angr> 
grievance The whole bungling led directly to the di asters which 
followed the state of semi cm! war in 179/ and the rebellion of 
1/98 and that disafection which could welcome the French in 
vasion Ihe union of Ireland and England which he had sought 
earlier for the mutual benefit of both countries was now impera 
tive as a solution to a state of war On Jan 3 i / 99 Pitt brought 
forward his proposals for a union of the two countries Emanci 
pation was not promised (the hostility of George III s eccentric 
conscience precluded the suggestion) but the hope was held out 
that this would follow in due course The biE was pressed through 
the Irish parliament by Cornwallis the viceroy and Castiereagh 
the secretary for Ireland The distribution of titles and money 
played some part in this and more than a million pounds was 
expended in compensation to the holders of suppressed rotten 
boroughs However open to moral criticism the latter decision 
may have been it was essential to the support of the bill and it 
destroyed an entirely dishonest system of representatioif As for 
the measure of the general corruption that has at least been 
over estimated and in so far as matenal persuasion was adopted 
it must be remembered that bribery in the Irish parliament was 
a deeply respected tradition Moreover it must have been patent 
to the guiding minds in Ireland that the present state of affairs 
. was impossible and the possible benefits of the union for in 
stance to trade were obvious The bill having passed the Insh 
parhament in i8c?o the first united parliament met i%Jan 1801 
Pitt had now to enlarge his policy and once more the solution 
of Irelands troubles was tragically postponed Pitt had not 
promised emancipation but those who had voted for the measure 
had been led to expect that it must follow With a secrecy whi|A 
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was perhaps unwise but understandable in the circum tances Pitt } 
drew up his preiimmar} u^^crestions for the abolition ot religious i 
^tesls the commutation of tithes and pio\ision lor Catholic and 
dissentin'^ cier^^y The plan was opposed in the cabmcl piinti 
pally b> Lord Lou hborough the chancellor who repo too the ^ 
matter to the Ling Geome w s enra^^ed iiid adamant ag mbi . 
the proposals and on Feb 5 accepted the r i nation whu h Pit * 
had tendered on Feb ^ Immediately afterward the itu^^^tion * 
was complicated by the king s relapse During his lemoorar^ m * 
samt} Pitt retained ofhee until his recovery tinilit re ignii on 
March 14 Many bitter things were spoken of him Once igam 
he was accused of betia\mg hi cause But he hid boldi> brought 
forward his refomis and his resignation followed upon their \cto 
Had he pressed his legislation the king would ha\e persisted m 
etitabh in his opposition moreover with the war going extremely 
ill It was not the moment to precipitate a domestic crisis His 
promise to George never again to introduce the subject during 
the reign was sentimental not necessarj and politically unwise 
But he made it bec^se the Vng had accused him of cau ing hi 
illnebb and after ail he might reasonablj expect that the reign 
would be shortl} iimshea That Pitt intended to return to the 
fullest implications of his project is certain But he him elf had 
only five more >ears to live 

1801-1806 

Retirement —Henry \ddmgton who was called upon to lead 
the Government had been uni\ersail> praised as an expert 
speaker of the House of Commons but he was no statesman 
I itt promised to do all he could to support Addington and gen 
erously issisted in the conduct of negotiations for the Peace of 
Amiens These terms winch Grenville branded as disgraceful 
and ruinous appeared m geneial highly satisfactory to Pitt 
Though he had long been anxious to conclude any peace which 
was at all reasonable it is di&cult to justify him m supporting a 
peace which recognized the failure ot the coalitions to establish the 
independence of the ]\etherlands — ^which had been the ostensible 
casm belli On the other hand there is evidence that Pitt was 
conscious of the unstable nature of the peace and foresaw that a 
greater struggle was probable The public supported the peace 
and during the discussions a severe vote of censure upon Pitt was 
rejected and a counter motion passed by 21 1 to 5 dechnng that 
he had rendered great and important services to his coimtry 
and desenes the thanks of the house He retired now from 
parhament for the space of about a year hvmg largely at 
Walmer Castle where as warden of the Cmque Forts he organized 
with great diligence and enthusiasm a local volunteer force The 
brief interval gave an opportunity too for the examination of 
his debts Pitt who had been so astute m pubhc economy was 
careless of his own He who had scornfully demanded an ex 
planatjon of Lord North s expenditure of £340 of public money 
on whipcord had himself to account for the grotesque item of 
£600 for hats Both thoughtless and generous Pitt was the victim 
of swindlers and in tSoo already owed £45 000 despite the fact 
that he had received a salary of over £10 ooo for many years 
He nevertheless refused an oiler of £100 000 from the citizens of 
London and a gift of £30 000 from the king though he accepted 
£11 joo as a loan from a committee of private friends he was 
obliged to sell his house Hollwood 

Addington had won a great victory at the general election but 
it was nOt long before his pohey began to drift towards penlous 
courses When it was clear that a rupture of the peace was im 
mment Pitt was approached but he no longer felt that Adding 
ton s pohey could receive his honest support and later negotia 
tions provoked so wide and insistent divergenaes of mmd upon 
the personnel of a possible cabinet as to make agreement impos 
sible and even to interrupt an ancient friendship War broke out 
again on May 16 1803 Against the insufficient programme of 
the mmistw opposed a vigorous policy m a speech (May 23) 
which provoked the enthusiasm of all parties But while the 
cleavage was growing plainer and pkmer Pitt yet refused dmectly 
to oppose Addington to whom he had promised his support 'Ihe 
waa ffecoming mcr^smgly senous hn the face of the 


growing dancer of invasion the measures of the Government were 
tn tilth iradequite and early in 1804 Pitt was forced into 
s lonrtr opposition Complicated once again by a threatened 
reldpbe of the ti ig negotiations for a stronger administration were 
protracted The mimbfr> was doomed when a motion of hoxs 
lor a comn Vice oi enquny into the national defences was 
j^owcifull> upported bv Pitt and after some days of ne otiation 
he ttJ ned a chancellor of the exchequer a d first lord of the 
trea u > on Mav 10 

Second Ministry — ^Pitt s second term of office was marked by 
no great enterprise of governance The war alone absorbed his 
energi s The labdur and the inspiration of the great European 
coaht on igam re ted exdubively upon Pitt and his health now 
<^ravcl> undermined wab begimimg to break beneath the strain 
when early m \pril 1805 he suifered the pain of witnessing the 
public d «grv*cc of his old tnend and colleague Dundas (Lord 
Melville ^ a ) The battle of Trafalgar (Oct 21) destroyed the 
po sibiiit> ot invasion but the }ear clo ed m disaster The capit 
ulation of Lim (Oct 0) was succeeded by Austerhtz (Dec 2) 
At fiist Pitt was able to doub the full implications of the news 
but gradually as despatches authenticated the reports hg came 
to realize that the might> coahtion was hopelessly broken Eng 
land had saved herself b> h^r exertions he had remarked at the 
Lord Mayor s banquet in the i^evious November she would save 
Europe by her example And now Napoleon stood without a 
force to oppose him upon the whole continent and Pitt with 
prophetic accuracy was brought to the bitter admission that the 
map of Europe would not be wanted these ^en years On Jan 
3 1S06 he died and if his last words were not My country ? 
How I leave mv country* his thou«“hts can have been none other 

Cojastittttionai Imporiance — ^The period of Pitt s govern 
ment covered a supremelv important moment of political transi 
tion It was also a penod of a not less important crystallization of 
British consti utionai doctrine It would be wrong headed to at 
tribute that grow th too strongly to Pitt s pohtical acumen Both 
the length and the critical mstant of his ministry made develop- 
ment natural and inevitable He was placed in the position of 
leadership at precisely thg tactical moment The fruit was npe 
but It was the harvest of a century of other men s labours Pitt 
was the first Hanoverian minister to appeal defimtely from the 
vote of the House of Commons to the vote of the constituencies 
and throughout hib career his strength was derived from the pub 
he confidence In his colleagues Pitt appeared to prefer industry 
to gemus If this was partly because of an exaggerated sense of 
his own authority it must also be remembered that the choice was 
also one of necessity Pitt did overshadow his colleagues — ^but it 
was no difficult task The result contnbuted to his general theory 
that the independence of Government departments was impossible 
They must rather be bound together with a corporate policy re 
sponsible to* the Crown under a common allegiance to the prime 
minister Walpole who is generally considered the first prime 
minister denied the title and was succeeded by Government 
which could only exist under the leadership of duumvirates and 
triumvirates Pitt not only claimed the title of prime minister but 
declared that the office was essential to sane government In 
1803 when negotiations were on foot for a ministry in which the 
authority should be shared by himself and Addmgton he stated 
that it was an absolute necessity that there should be an avowed 
and real minister possessmg the Chief Weight in the Council 
and the pnncipal place in the confidence of the King in that re 
spect there can be no rivalry or division of power It must rest 
m the person generally called first mmster who ought to be at the 
head of the ffiiances And if a dif erence of opinion arose the 
sentiments of the minister must be understood to prevail This 
view moreover was widely understood by contemporary com 
mentators In 1794 when Lord Fitzwilham went to Ireland he 
was pledged to support the Government considering Mr Pitt as 
the Prme Mimsier without whom no material measure as to 
Tlmgs or persons is to be concerted or done (CarMe Papers) 
and the Glenbervie Diary (Dec 30 1798) corroborates this Ian 
gmge In everything Pitt laboured to assert the authority of the 
and of the premier withm the cabinet He was the kmg^a 
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minister but not tbe mm ter of tbe s poa ^ Tht hcor\ 
was tlira bed out o\er mill detail Titt ci iita lor m fncc 
that the Crown mu t foiio\ hs recoTmenC tioi m ht nomi 
nation of bishops and when the kinc^ lelu ed to concur de 
dared that he would take it aS a dec i\e narh. o ^aa of cor 
fidtnce 

Cold aloof and sarcastic upoor in^ reputa ion for ar un c ^ 
tire ome integrity Pitt was not popular exttp at a di n e % i h 
the people who saw him as an inspired leader or wi h hi ie\ ii i 
mates who found him acre 1> gentle and ahec lonit In per )C 
ti\ t he has become a man of no little nn eri and ot untx jte ed 
inconsistencies There seems no good inougn rt on adj qua tb 
to explain his changed attii ide towards Rtiorm In treatment oi 
the Reiorm amtator his told muiUcre ct to uciil ufiennjL, 
m England his support of the Addington mmi try in spite of his 
patent di appro\al of it conduct the lack ot a firmer pohc> 
during the ritzwiiiiam fiasco m Ireland He remain a sra esman 
mdi»putabl> supreme m debate and tactics and tireless in organ 
ization Because of the failure of the allied cau e in the \ar it 
was once popular to as ume that Iitt neglected the anm md 
navy ^eperding solely upon hi efforts as an international finan 
cier The assumption is entirelv unfair British naval prestige 
was at a low ebb at the end of tHe American war and it was 
largely ownng to Pitt s interest antf to hjs generou allocations of 
money that the administration was reiormed and the ma tery of 
the sea re captured W hen Pitt entered oftice Engh h credit was 
debased restoration was effected by his regenerated understanding 
of finance In England was practically outside the concert 
of Europe yet in a few years she had become the director of in 
almost united European policy A true perception of the future of 
the Empire was not to come before Sic 19th century let Pitts 
colonial interests were remarkably wide — covering not only the 
great administrative acts for India #nd Canada but also the colon 
ization of Australia the fortification of the West Indies the de 
fence of Nootka Sound Afncan settlements were considered and 
the territories annexed during the war selected with remarkable 
discretion 

Actually and theoretically Pitt bridged the distance between the 
iSth and 19th centuries He was the source of the emancipation 
of trade and finance from antiquated restnctions He was the 
origin of modern financial theory Yet though he warmly sup- 
ported the abolition of the slave trade he did nothing to improve 
the condition of the worker nothing to promote social emancipa 
tion at home That is perhaps the measure of his position in his 
tory He is revered but not loved 

Pitt was never married He once professed a tender inchna 
tion towards the daughter of Lord Auckland but the embarrass 
ment of his debts prevented him from a formal declaration of his 
feelings His real passion was for his work and to that he gave 
his Me ^ 

Bibliography — ^The article in the Dictionary of National Biography 
contains a full bibliography See espeemUy Lord Rosebery s Wtlitam 
PtU and the works of Prof J H Rose WiUzam PtU and Nattonal 
Revwai and Wdimm PtU and the Great War PtU and Napoleon and 
A Shaft Ltfe of Wtlitam PtU See also P W Wilson Wilham PtU 
the Younger (1930) (V C C B ) 

PITTA, a genus of birds remarkable for their great beauty of 
coloration For a long while the pittas were commonly supposed 
to be allied to the TurMaf but they form a separate family 
PtUtdae of the Passeres There are about 50 species divided mto 
a number of genera confined to the Old World and ranging from 
Indik and North Chum to Austraha New Guinea and New Brit 
am with one species in West Africa the greatest number being 
found in Borneo and Sumatra Pittas vary in size from that of a 
jay to that of a lark and have a strong bill a thick set form 
which IS mounted on rather high legs with scutellated tarsi 
and a very short tail In many of the forms there is little exter 
nal difference between the sexes 

PITTACUS, of Mytilfene in Lesbos (65o?-57a bc) one of 
the Seven Sages of Greece About fixx with the assistance of the 
brothers Of the poet Alcaeus he overthrew Melanchrus tyrant 
of Lesbos In a war (fio6) between the Mytilmaeans md Athe 
mans for the possession of Sgeum on the Melltepont he Hie 


nan cOn m mdtr Ihr>pen in single rombai In 589 his fellow 
iUztn entru ted Iit^ cu v^iih despotic povtr {-ftiiii the title 

}n ne j tor th« nurpo &i p o tetm^ tht in igam t the exile 
robi H rt I td he gint nmti if tr holding if for ttii> tars 
\ turin^ DoLtres Latrlia who ertnts him with an m 
fou^ fdy puiiou It tr o Crot Pi acu \as a v\Titer 01 
ehgi t potr ion "^hith h q o es five iir 

S H im IL \ Dio Latl i ^ Luenn Uictoltf 

S ra* o i to €)i -4 tctlc Foil 11 i 111 14 T 1 r k 

Puei e 1 i i,r i 

PITTOSPORUM, 111 bo duv ho mo t numtroub of 
lit fi i> Ii ( poiati t ermpn mg ^ )t>ut 100 specie ot e tr 
nttr ret rd shiubs n nt to ^icpit il rtgioi ot tht Old 
\\ jr d ch cm m the So 0 hern Htmisphere Mim petes art 
grm n a orramentals in warm rt ion as m I lorida and Call 
lorma md s liru e or trienhou e plan in cooltr la itudcb 
P fomra ijapanc c pi o porun; and F mdtjlormm (Capo 
pitto poiuri) art attra tive winter blooming hrubs P rionhi 
tohitn (Quten laid piHo porum 1 fs often *|>kmed for avenues 
P undida urn I\ic^ormn bex) of triiia is smtible for pruned 
htd es P pmemciits ftarataj of \ew Zealand is useful in 
shrubberies and F crasstfolnim i Laro ) is planted for seaside 
windbreaks 

PITT RIVERS, AUGUSTUS HENRY LANE POX 
/-igoo) English soldier tnd archaeologist son of W A 
I ane Fox wa born on A-pril 14 ib / Ht en ered the armv 
erved in the Crimean Wax and was one of the founders of the 
Hvtht School OI AIu ketry General Pit^ Rivers made a collection 
of weapons and other thing which was presented m 1SS5 to the 
L Diversity of Oxford Yhen in i8bo Central Pitt Rivers ob 
tamed po session of his great uncle s estates — ^practical!} un 
touched by the excavator since they had been the battleground 
of the West Saxons the Romans and the Britons — he devoted 
himself to exploring them His excavations round Rushmore re 
suited in valuable finds he founded a local museum and pub 
lished several illustrated volumes As a scientific archaeologist he 
attained high rank He received various honours including the 
FRS He married in 18 S3 Alice Margaret daughter of the 
second Lord Stanley of \Iderle} and was the father of a large 
family his second daughter became in 18S4 the wife of Sir John 
Lubbock (Lord Aveburv ) He died at Rushmore on May 4 1900 

PITTSBURG, a city of Contra Costa county (California 
It IS served by the Santa Fe the Southern Pacific the Western 
Pacific and electric railways and by steamship lines Pop 47x3 
(190) 35^^? foreign born white 9 610 m 1930 by the Federal 
census It has fishenes salmon and fruit canneries bean dryers 
the largest steel works west of Chicago ship yards phning mills 
and asbestos rubber cigar and chemical factones It was founded 
in 1835 discovered m 1863 and the town was incor 

porated under the name of Black Diamond In 19x1 it was char 
tered as a city and the present name was adopted because of its 
industnal development and prospects Since 191S it has had a city 
manager form of government 

PITTSBURG, a city of Crawford county Kansas USA on 
Federal highway 73E near the south east comer of the State 
It IS served by the Frisco the Kansas City Southern the Missouri 
Pacific the Santa Fe and electric railways Pop 18052 m 1920 
(92% native white) 18 145 in 1930 It is in a great bitummous 
coal field where 3 qqo ooo tons or more are mined aniu«xlly and 
IS near oil and gas fields and the lead and zinc repon of Kansas 
and Missouri The mam shops of the Kansas City Southern rail 
way are here ^nd there are iron foundries large bnck and sewer 
tile works and other manufactumg industries with an aggregate 
output m valued at $4664507 Bank clearings for 1926 
amounted to $78 800 000 The Kansas State Teachers coEege of 
Pittsburg (established 1903) has an annual enrolment of over 
5000 The city was settled about XS79 and chartered in rBSo 
When the popilation was 634 Between 1880 and fSgo xt m 
creased more than tenfold 

PITTSBURGH (sometimes but erroneously spelled Pitlsh 
burg) the $mmA largest city of P^syivanm ®wSA and the 
county seat of Allegheny county on the Allegheny MonmiiAMa^ 

• 
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and Ohio rivers 440m by rail W by S of \ew York dt> 34b 
W by N of Philadelpliia 368111 \ \\ of Washington and 463in 
^ b> S of Chicago Pop Xigio after annexation of Allegheny) 
5 oS 9^0 (19 and increased h\ the 19^0 census to 

669 Si 7 In previous census \ears the population \\a as fol!oi?vs 
(1800) 1565 (180) 7^48 (1840) 2X11^ (x86o) 4921 

(1880) 156 0S9 (1890) 238 61/ (1900) 31616 After the 



The CARNEGIE STEEL WORKS ONE OF THE MANY STEEL PLANTS IN j 
PITTSBURGH SEEN FROM TROY HILL ON THE NORTH SIDE 


19 o census was taken -^and up to 19 7 parts of Chartiers Re 
serve and Lower St Clair townships Frick Woods and St Clair 
Carnck Knoxville and Westwood boroughs with a population of 
^0000 were annexed Area 3i474 43ac or 491/9 square miles 
The chief business area called the golden triangle covers 974 3ac 
or 152 sqm Population including suburbs 157475 sqm 
(1930) 1953668 andof Allegheny county ( 1 9oO) 1374 410 As 
a city Pittsburgh ranks tenth and as a metropolitan area seventh 
in the Lmted States The sesquicentenmal anniversary (1758- 
1908) of the city was elaborately observed m igo8 
In the city ilhteracy is 26% compared with State average 
^ X % but the illiteracy of native white is 0 3 compared with State 
avera<^e 05 The negro population was (1930) 80% or 54983 
Orientals are few Of the 10907 {1930) foreign born 6 93 

were natives of England 3 130 of Scotland ii 46 of Ireland 
I 1 17 of Wales 986 of Sweden 14409 of Germany 15 251 of 
Poland 9 2 4 of Russia 3 937 of Austria 2 235 of Hungary 
6 670 of Czechoslovakia 4 13 of Yugoslavia 3 58 of Lithuama 
18 154 of Italy I 683 of Canada and 7 347 miscellaneous Pitts 
burgh IS served by the Pennsylvania the Baltimore and Ohio the 
New York Central (Pittsburgh and Lake Ene) the Buffalo 
Rochester and Pittsburgh the Bessemer and Lake Erie and the 
Pittsburgh and West Virginia railways and by boats on the Ohio 
Monongahela and Allegheny nvers 
Picturesque rollmg plateaux the three nvers and narrow valleys 
from which nse high hills or precipitous bluffs are the pnnapal 
natural features of the district over which the city extends Re 
tail houses wholesale houses banks tall office buildings hotels 
theatres and railway terminals are crowded into the angle or 
The Point formed at the confluence of the Allegheny and 
Monongsihela nvers with Fifth avenue as thp pnncipal thorough 
fare especially for the retail houses and Fourth avenue as the 
great banking thoroughfare Factones extend for several miles 
along the banks of all three nvers into the tributary valleys and 
are the cause of Pittsburgh s former mcfcname The Smoky City 
With the practical ehmination of smoke through the use of 
natural gas a more recent nickname is the Steel City or Elec 
tnc City The more attractive residential districts are on the 
plateau m the eastern portion of the distnct between the Allegheny 
and Mondhgahela nvers and on the undulating hills overlooking 
the AEegheny nver from the north Overloolattg the Mononga 
beta river is Schenley park (about 422ac ) the first city park 
of wluch ahobt 4ooac were given to the aty in 1890 by Mrs 
Mary 3 E Schmley About aim to the north, overlookmg the 


Alleghtn> river is Highland park (about 366ac ) which contains 
thetity re ervoirs and a picturesque lake Not far from Schen 
ley park are Homewood and Calvary cemetenes and the Fnck 
woods ( lac ) donated for a park by the late Henry C Frick|. 
and not far from Highland park is Allegheny cemetery also 
overlooking the Allegheny nver Across the Allegheny nver 
m the Allegheny distnct are the beautiful Riverview park (240 
ac ) in which is the Allegheny observatory and West park (about 
100 acres) In 19 7 the county acquired the North and South 
parks (each i aooac ) Sixteen bndges span the nvers The county 
in 19 3 completed t;sjnn tunnels — each tube 25ft wide and 5 889ft 
long — at a cost of $6000000 under Mt Washmgton to connect 
the southern hill with the city by a high level bndge over the 
Monongahela 

Public Buildings and Institutions — ^The city has some fine 
public buildings office buildings and churches The Allegheny 
county court house (1884-88) is one of H H Richardsons 
masterpieces The Nixon theatre is also notable architecturally 
The high Fnck office building has extenor walls of white gramte 
m its main hall is a stained glass window by John La Farge repre 
sentmg Fortune and her wheel A large Government building of 
pohshed gramte contains the post office and the customs offices 
Other notable buildings are tile City County Union Trust Cham 
her of Commerce and a dozef^others equally imposing together 
with several new hotels St Paul s cathedral (Roman Catholic 
1903-6) IS largely of Indiana limestone The city is the see of 
a Roman Catholic and a Protestant Episcopal bishop and the 
residence of a bishop of the Methodist Episcwal Church Other 
fine churches are Calvary Sacred Heart First Baptist and First 
Presbytenan At the entrance to Schenley park a great civic 
educational art and social centre is m process of development 
including the University of Pittsburgh Carnegie Institute and. 
School of Technology the Twentieth Century University Ath 
letic Knights of Columbus Y M H A clubs Soldiers and Sailors 
Memorial Hall Masomc Temple Syria Mosque Armory Schen 
ley hotel Forbes field (1903) and University stadium and the 
31 storey Cathedral of Learning 

In Schenley park is tb^ Carnegie Institute (established by a 
gift of $10 000 000 from Andrew Carnegie who made further con 
tnbutions for its maintenance its endowment m 19^6 being $7 
300000 and that of the school $1636938 with provision for 
an addition to the latter of $12000000 by 1946) with a main 
building containing a hbrary a department of fine arts a museum 
and a music hall and separate buildings for the School of Tech 
nology which had (1936) 2 8 teachers and 2 258 students The 
mam building dedicated in April J907 is 600ft long and 400ft 
wide in its great entrance haE is a senes of mural decorations by 
John White Alexander a native of the city The library m which 
the institution had its beginning in 1895 contained (1935) 922 226 
volumes and 15 branches The art department maintains the 
only international exhibition of modern paintings in the United 
States The Phipps conservatory was presented to the city in 1903 
by Henry Phipps (b 1839) a steel manufacturer associated with 
Mdrew Carnegie It is the largest in America and with its Hall 
af Botany which is utihzed m instructing school children in 
botany is situated m Schenley park There is a zoological garden 
in Highland park 

In December 1907 it was decided that the several departments 
of the Western University of Pennsylvania then situated in dif 
ferent parts of the city should be brought together on a new 
campus of 43ac increased to 77ac (1927) near the Carnegie 
Institute In July 1908 the name was changed to The University 
of Pittsburgh m which are (1936) 821 professors and 10522 
students The institution had its beginning in the Pittsburgh 
academy which was opened perhaps as early as 1780 and was 
mcorporated m 1787 It was mcorporated as the Western Uni 
versity of Pennsylvania m 1819 

The Pennsylvania College for Women (Presbyterian char 
tered m 1869) has collegiate and musical departments and 
m 1936 had 35 teachers and 300 students Overlooking the 
golden triangle is Duquesne university (Roman Catholic) with 
its schools of liberal arts commerce pharmacy and law and its 114 
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teichers and students (19361 In tlie A!ieglien> district 
are the Aileghen} Theological semiiiar> (ini ted Pre b\tefian 
18 the Western Theological seminar} (Pre l^tenan opened 
iS 7) and the Reformed Presb> en n Theological «emina 'v 
(1810) Lnder the nev^ school code (19111 a board of educa ion 
consibtm^ of members appointed b} the judge of the tommon 
pleas courts controls the pubic schools There mere (i^ 1 

high schools mth. 90^5 teachers and 9^0 pupils one Teachers 
Training school si\ special schools 1^4 elcmentarv schools mith 
I 666 teachers and 63 4S4 pupils and e\emng schools m th 19 
pupils The parochial schools had 30 high schools 6 teach* rs 
and 3 ^15 pupils and /6 grade schools 1 017 teachers and ^9 4^ 
pupils and there are many private schools and academies among 
them Shad>side academy The Henry C Frick Education Com 
mission has an endowment of se\eral millions for the impro\ement 
of teaching m the public schools 

The Pittsburgh Ga ette (i'jS6) was probably the oldest news 
pap^r west of the Allegheny mountains and mas (1900) con 
solidated mith the Times (18/9) under the name of Ga ette 
Times and recently (192^) consolidated math the Post (Sxmdav 
iy92* daily 184 ) under the name Past Ga ette the only 
mommg paper The e\emng papers are Sun Telegraph and the 
Pittsburgh Press which purchased^ and discontinued (19 3) the 
Dispatch (1846; and the Xaader XSunday 1864 daily 1S70) A 
German daily weeklies m Slovak Italian Polish and hce other 
languages and iron steel bmldmg coal glass agnculture and 
other trade journals are published in the city la Pittsburgh are 
published the Prefbytenan Banner (1814 the second oldest re 
li«^ious paper in the United States) the United Presbyterian the 
Christian Advocate the Catholic Obsmver the Pittsburgh Catholic 
and other weekhes 

The oldest hospital mas the Rememan (1893) for matermty 
cases made the L Diversity materiuty hospital (1893) and trans 
f erred to Magee hospital (1910) the latter with the Childrens 
Eye and Ear and Presbytenan forming the new medical Centre 
of the University of Pittsburgh Other hospitals are Mumcipal 
(1878) Tuberculosis Homeopathic Montehore Passavant Ro 
selia Maternity St Johns St Josephs St Margaret Memonai 
South Side West Penn Allegheny General Columbia m charge 
of Lmted Presbytenan Womens Association and the Sisters of 
Mercy Mercy hospital Sisters of St Francis St Francis hos 
pitai and the Sisters of Chanty Pittsburgh hospital The Western 
Pennsylvania schools for the deaf and for the blind are located in 
Pittsburgh and many of the hospitals schools homes and chan 
table institutions non sectarian are in part maintained by the 
State The Y M C A had 12 branches and the Y W C A (metro 
polxtan) had six branches (1937) and there were over 550 
churches 33 ail year playgrounds 19 public swimming pools 59 
parks and over 200 social and welfare agencies . 

Indtistry and Commerce —Pittsburgh is in the ^idst of the 
most productive coal fields in the country the region is also nch 
m petroleum and natural gas The city is on one of the mam hnes 
of communication between the east and the west is the centre of 
a vast railway system and has freight yards in and outside the 
city mth a total capacity for more than 60 000 cars Its harbour 
has a total length on the three nvers of 2 7 2m and an average 
width of about i 000ft and has been deepened by the construe 
tion (in i 877'-85) of the Davis Island dam by dredging under 
a Federal project of 1899 This dam has been superseded by the 
Emsworth fixed dam Slack water navigation has been secured on 
the Allegheny by locks and dams (1890 1S96 et seq ) at an ex 
pense up to July 1909 of $i 658 804 and up to that time 
$263 625 had been spent for open channel work By 1936 eight 
of nine projected dams had been fuHy completed The Monon 
gaheia from Pittsburgh to the West Virginia State hue (91 sm ) 
was mproved m 1836 et seq by a private company which bmlt 
seven locks and dams^ this property was condemned and bought 
for $3 761 615 by the United States Government m 1897 and 
under tiie project of 1899 for rebuilding three of the locks and 
enlarging another and that of 1907 for a new lock and dam and 
for other improvements $2 675 692 was spent up to July 1909 
Since then six of these have been entirely tebinlt and chained to 


two chamber locks and eight more locks have extended the facili 
ties to Fai sront 13 mile Coal is brought to the cit\ from^ 

the coal fielas by boa s on the Alleghehy and Monon aheK tixer 
-s we I a b\ rail and great fleets of barges carry coal and other 
hea\ y freight such as steel rails cotton ues sheet iron w ire and 
nail dovn the Ohio in the winter and spring A shio canal to 
pro\ide water communication between Pittsburgh art! Lake Erie 
has been projerted and is awaitirg the appro\al of the army 
engineers The railwa\s ha\e a htds tonnage of coal coke and 
iron and tee! products ard a large portion of the iron ore that 
I produced m the Like Superior region is brought to Pittsburgh 
In 19 ^ the n\tr tra&c amounted to ^164^4 tons \aluLd at 
Si4^496 9o 6 Most of the exports valued at $i 8^ 80^ were 
carried on barges down the Ohio Iittsburgh is also a port of 
entry its 9^5 imports amounting to $^0644 103 

According to the census of manuiactures for 19^3 the factories 
981 m number ituated within the citv gave employment to 
3*^ 4/6 workers paid in wages the total sum of $33 95606 and 
manufactured products valued at $19^ The leading in 

dustnes m ordei of the value of their products in 19 9 were Iron 
and steel steel works and rolling mills $95; 668 //2 bread and 
other bakery products $36 /8153 foundry and machine hop 
products $34 941 603 printing and publishing newspaper peri 
j^odical book and job $33 309 161 slaughtermg and meat packing 

85^8/03 confectionery $1111:^599 bolts nuts washers and 
rivets $9 /S4 06 Other manufactures included electrical ma 
chmery and supplies car shop construction and repairs coffee 
and spice roasting and grinding ornamental iron work brass 
bronze and non ferrous alloys pamts an<f varnishes and planing 
mill products 

In finance Pittsburgh occupied seventh place m bank clearings 
with $5 45 71 / 898 in 1935 and (March 4 1936) had national 
bank deposits $^38 744 194 State bank deposits $107 637 845 and 
trust and savings deposits $4^9 819 739 In Pittsburgh or the 
immediate vicinity are the more important plants of the United 
States Steel corporation including that of the Carnegie company 
and the Jones and Laughlin Steel corporation one of the largest 
independent steel companies m the United States Here too 
are the plants of the Westmghouse company for the manufacture 
of electrical apparatus of air brakes invented by George Westing 
house (bom 1846) and of devices for railway signals which he 
also invented In the Allegheny district the H J Heinz company 
with Its 57 varieties has its mam food preserving plant the largest 
establishment of the kind 20 the country 

Government — ^The Pittsburgh charter of x8x6 vested the 
more important powers of the city government m a common coun 
cil of x5 members and a select council of nine members and until 
1834 the mayor was appointed annually by these city councils 
from their own number By the Wallace Act of the State legis 
lature m 1874 a form of government was provided for cities of 
three classes and Pittsburgh became a city of the second class 
(population between 100000 and 300000) under Uie Act of 
1895 a new classification was made under which Pittsburgh re 
mams m the second class An Act of 1887 had amended the pro 
visions of the Wallace Act m regard to second class cities by 
chanpng the terms of select councilmen from two to 
years and of common councilmen from one to two years In 
190X a new act was passed for the government of cities of the 
second class It provided that the executive be a city wicorder 
this provision was repealed in 1903 when the title of mayor again 
came into use By act of legislature (1911) the former common 
and select comnefls were superseded by a small council of mae 
members elected by general vote of the entire aty The mayor 
elected by the people for a term of four years continued to ap 
pomt the heads of departments (public safety public works as 
sessors treasurer law welfare health supplies etc ) and the 
comptroler also continued to he elected by popular By a 
two thirds vote the council may pass resolutions or ordinances 
over the mayor s veto The d^fwtoent of public safety controls 
the bureaux of police fire^ budding inspection electnclly and 
l^eral office the depmdment of ppMic worts controls the 
bureaux of water highway and mw&cs property paxks^ metm^ 



980 


PITTSFIELD— PIUS II 


tions tests lights deed registi> bridges and con truution The 
•»|[a'vor appoints the members ot the civil sti’vice commission 
Through a city pianmng commission recommending zomng ordi 
nances and through a board 0 aaiii iment the height and char 
acter of ail buildin s are controlled A hurt u of tnihe reiiei ard 
a trathc commission ’were created in 19 4 and m 19 ^ a depart 
ment of city transit charged with the regulation of trajBcic con 
ditions and with the matter of recommendin sib\a%s and a 
comprehensive system ot rapid tran it lines for the entire cil> In 
1936 the taxable valuation was $6 o 69^ ^ 0 for land and build 
mgs and the tax rate was 20 60 mills on land 10 on buildings 
and II S for schools The water supph of Pittsburgh is taken 
from the Allegheny river and pumped into reservoirs the highest 
of which m Highland park is j6/ft above the river the supply 
IS filtered For the history of Pitt burgh see Pennsylvania 

(S B McC) 

PITTSFIELD^ a city of western Massachusetts b b the 
county seat of Berkshire county on Federal highwa>s / and o 
and se ved by the Boston ana Aiban> and the New l^ork New 
Haven and Hartford railways Pop (19 oj 41 763 (20% foreign 
born white) igc^o Federal census 49 677 It occupies 41 4 sqm 
at an altitude of i 000 ft m the midst of the Berkshire hills 
Three branches of the Housatomc river wind through the city 
umtmo^ about a mile from the central green Within its limits are j 
the villages of Barkervilie Coltsville Junction Pontoosuc Shaker 
Stearnsville Tacomc Tillotson^^ and West Pittsfield and the 
whole or parts of five lakes (Pontoosuc Onota Morewood Sliver 
and Richmond) It is a well built city with dignified public 
buildings sub iantial business blocks modern schools shaded 
residential streets and on the oiitskiits large manufactunn<^ plants 
The assessed valuation for 19 7 was $S/ S09 775 Pittsfield is a 
tounn<T^ centre and a lesort for winter sports Its manufacturing 
industries are large and distinctive with an output in 19 7 
valued at $50 191 653 They include a plant of the General 
Electric Company making monster transformers and other ma 
chmery and devices where artificial lightning was produced m 
197 and the mill that makes all the paper used for the U S 
bank notes and Government bonds The oldest industry (still 
one of the most important) is textile manufacturing chiefly 
woollen goods Fine stationery paper mill equipment machine 
tools spool silks and silk braids are other leading products The 
first settlement withm the present boundaries of Pittsfield (Boston 
Plantation or Pontoosuc) made m 1743 was soon abandoned 
because of trouble with the Indians It was revived m 1749 and 
in 1761 was incorporated as the town of Pittsfield named in 
honour of the elder Wilham Pitt The town was chartered as a 
city in 1889 Shaker Village was settled (by Shakers) about 1790 
Elkanah Watson (i7sS'“i842) while living (1807-16) at what is 
BOW the Country club introduced the menno sheep 

PITTSTONj a city of Luzerne county Pennsylvania USA 
on the Susquehanna river just below the mouth of the Lacka 
wanna about midway between Scranton and Wilkes Barre It 
IS served by the Central of New Jersey the Delaware and 
Hudson the Ene the Lackawanna the Lackawanna and Wyom 
mg Valley and the Lehigh Valley railways Pop (1920) rS 497 
^26% foreign bom white about half from Italy) and m 1930 18 
246 and 7 940 (1930) in the adjoining borough of West Pittston 
Within 2 5 m of the city hall about 60 000 persons were hving 
m 1928 ^Pittston IS m the midst of the anthracite coal region 
Fire clay also abounds The aty has paper silk and knitting nulls 
terra cotta works brass foundries cigar and cut glass factones 
and the Lehigh Vahey railroad employs i 200 men It was one of 
five towns founded m the Wyoming valley by the Susquehanna 
company of Connecticut and was named after the elder Htt It 
w# settM about 1770 incorporated as a borough m r803 ^<1 
chartered as a efty in 1894 

FITOIT^Y EXTIACT or PITUITSIHt w 
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be seen minute ova! poics of a vegetable parasite the 
^pOTQu furfur The cisea e is mosiI> one of adults found all over 
the world and fiot ociated in any special way with poor gen 
erai health The treatment consi ts of rubbing m an ointment or 
potas lUFi «;ulphi£ie or one oi the mercurial ointments or usino^ 
ubhur oap habituallv 

PIURA, a coa t department of northern Peru witn area 
9 qm pop (cst 19 /) 300000 The department n 
elude mountainous are s m the north (Cerros de Amatope) and 
eat icvrdilleran ste ra) and a reat desert (Sechura) m tiie 
outh The chiet ixper are the Chira a peimanent stream and 
the Piura Crops are grown with the aid of irrigation as there 
IS rainfall only at intervals of >ears Cotton t,iowing is the 
leading industry in the rri ated valleys slock raising m the 
sterra The cul ivation of aspero (full rou h cotton) is pecuhar 
to this department the product of a lar e bush and is known 
as vegetable wool (see Peru igneuliure) There are gins 
and f ictories for making cotton seed oil and cake also a erdsh 
mg mill for castor beans which produces about o 000 al of 
castor oil annually Other crops include iice sugar totecco 
maize potatoes >uca beans cacao and fruits all of vbich are 
consumed locally Sterran cattle are fattened in the upper valleys 
Goats are raised extensively Charcoal is made from the wood 
of the ilj^aroba tree Though n inerai deposits are widespread 
petroleum is the only one exploited It now heads the list of 
Peruvian exports and the only producing oil fields in the repubhc 
are in the department of Piura and the adjoining province of 
Tumbez They he along the north western ceftst a narrow belt 
about 60 m in length The two chief operating companies are 
m Piura the International petroleum Corporation a subsidiary 
of the Standard Oil Company whose chief field is Negritos 40 m 
north west of Paita produces about 80% of the national output 
(i 140000 tons m 1926) and Mas a modern refinery at its port 
Taiara The Lobitos Oil Company 10 m north of Talara for 
merly British now Peruvian produced 271 000 tons m 19 6 
shipped via Tahra to the Lmted States and Canada foi icfimng 
About 15% of total production is consumed m Peru largely as 
crude oil by railways R standard gauge railway runs from 
Paita (qv) to Pmra (58 m ) by way of Suilana a distributing 
centre for southern Ecuador and narrow gauge railways connect 
the oil fields with Talara Roads are under active constiuction and 
sections of the coast highway and of the road across the Andes 
from Paita to the Amazon are finished Piura capital of the 
department pop (estimated 1920) 15000 is on the Piura river 
164 ft above sea level It was founded by Fizarro in 1532 on 
a shghtly different site It has electric lights telephone and 
telegraph banks theatres superior court secondary schools and 
an excellent hospital Catacaos 6 m south of the capital is 
the centre of Panama hat industry Hats are woven from 
leaves of tc^mta palm (Ccrrludomca palmata) 

PIUS I j pope from about 141 to 154 He was the brother of 
Hennas author of the Shepherd 

PIUS H (Enea Siivio de Ficeolomim known in hteiatuie 
as Aeneas Silvius) pope from X45S to 1464 was bom on Oct 
x8 11405 at Corsignano (later called Pienza after him) near 
Siena His family claimed to trace descent from Romulus The 
eldest of x8 children he worked on the faim with his father until 
a priest enabled him at the age of 18 to go as a poor student 
to Siena where he divided his time between severe humanistic 
studies and sensual pleasure He was attracted to Florence by 
the teaching of Filelfo He became secretary to Domenico Cap*^ 
ramca bishop of Fermo and went with him to the Council of 
Basle where he stayed several years (i 43 t-* 35 ) changing masters 
whenever he could improve his position He was engaged on 
various errands mm 9f them dangerous they included a long 
|oumey to England and Scotland on secret diplomatic business 
In 1436 he was hack ^ Basle,f> andjf although a Jaymamt oMpned 
a aoat m the ooiincil and exercised considerable influ^ce Aene®® 
|(^ m mtmte pait in the council after it wa^ transfwed to 
mA thoug^ he m dedmed to^ ,taka 
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PIUS III- 

ti\ice ^eli\ ^ ide \€n€ s p pit e^r t r} 

\ nt\ po oJ 0 fii c Iter oper c in 14*^ \%n !!t a ent 

L> ll e touncii 0 p r n at d e 0 F Pi^turt 0 M m 
Her le nut Frtutr a. Ill ot Ge mmy ’^'\ho n>adt him txJe 
hurt it ana hib nr t tc t ar\ nt^n i led hi i^eit v^ith 
tht ch i ctl or Iv p Sd L at \iciri ont o %\ho e K n 
ture ne cdcbr td in Lucni 7 mid Euru u a notei in le Ult 
ot Boctaccio \ thi penou ne also 'wriic hi uittv bu n moral 
Chrm^ In he took order as stibd con nd ¥,ro l * 
thi he ireirt to relom iir dLm<^ \eniis for Bac hi* \enti 
\M ll uni to Frederick s a diplomati mai to gi\t 

all putie he m pit sion th ^ he the d \oted id%otiU of 
eith He took an impor ant p rt m the diet 0 \ururburg 
(1444) and in 144:) m de his peace ^ith Engemus M the diet 
of Frankfurt (Sept 1446) A.encas moditicd the hostility ot the 
elector to pope and emperor The n v pope \itholas \ made 
linn bi hop ot Siena and for his er\irt m negotiating the con 
CO dat of \ chaftenburg in 144b ht tv as made print e of the em 
pire and c rdinal 

The death of Calulus III (who succeeded '\ithobs V ) oc 
cnrrCd on Aut^^ 5 1458 After a hot fight in the conclave Aeneas 
was elected and took the title Pius II with a remim cence 01 
\ irgil s pms Aeneas The humani ts hailed his election with 
jo’v and flocked around to secur»?a shire of the good things but 
tney were bitte Iv di ippoinled a Piu did not pro\e him elf' 
the liberal and undiscnmm itm patron thee hoped The fill 
of Constantinople m X4S0 made a deep impression upon Pius and 
he never ceased ti piea h the crusade against the Turk In Sept 
1459 be op ned a con ress at Mirlua to promote the crusade 
but both the French and the Gern:|ans were annoved with him 
lor ditterent reasons and he rectitea little support He belieted 
that the decline m the p ipal influence was due to the u urpation 
of power b> the councils and now issued (Jan 1460) the 
bull ExecraMts et m pruimts ttmponbus tmudttm m which he 
condemned as heretical the doctrine that the councils were 
supenor to the popes and proclaimed the anathema against any 
one who should dare to appeal to one 
While Pius was at ]\Idn ua war broke out between the French j 
and Spanish m southern Italy and a rising of the barons devas ! 
tated the Campagna Hurrying back to Rome Pius succeeded m I 
quelling the disorders This measure still further alienated the i 
pope from the French with whom he was at that time negotiating 
for the abrogation of the Pragmatic Sanction When Louis XI 
came to the throne (\ov 1461} he sent to Pius saying that he 
had abolished the Pragmatic Sanction hoping m return to get 
the kingdom of Naples for his countryman Rene of Anjou As ^ 
Pius continued to support Ferdinand Louis retaliated by reassert 
mg the ancient liberties of the Gallican Church At the same 
time a serious quarrel with the Germans prevented anything 
being done towards a crusade George Pod#^i|id king of 
Bohemia was plotting to depose the emperor F^denck III 
who was supported by Pms Diether archbishop of Mamz took 
the side of Podiebrad and replied to Pms s measures by appeal 
mg to a general council He was declared deposed by the pope 
but kept his seat and m 14^4 compelled the pope to recognuse 
him again The quarrel with Podiebrad who was accused of 
supporting the Utraquist heresy continued with increasing bitter 
ness but without any decisive result until the death of Pms In 
the meantime the pope did what he could to further the cause of 
the crusade The discovery of alum mines at Tolfa gave him 
an unexpected pecuniary resource and to stimulate the zeal of 
Christendom Pms took the cross on June rS 1464 He set 
for Venice where he intended to sail for the East but he was 
attacked with a fever and on Aug 14 1464 he died 
Pms n was a voluminous author Beside^ poerps a novel and 
a play he wrote a number of orations, which were considered 
mociels of eloquence m them day The tale Of Etiry&lm md 
Lu^mm was translated into many languages (Eng 1560), and 
hfa Latin poems $W 9 dmm (Rome 1:478)1 Were read 

thtoi#icmt Enrobe Almnder Barclay translated some of them 
m repr by Spenser 

B!a most valuable work is life 
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n ftcri rumn pumorabih mt %im c&ntigtruni 

a hi on 0^ hi Ine told in 11 in c and rational mmnej 

Aj 0 thue s i L'^smo^rtp! a ii Astm et Eim pat uu 
enp-^ nr of I a cii pk e edi ion was published a Venice 
n I w a Ci F L n n ui I Colo n ) 

Pill 1C H — T^e If^-tcr o Im II arc m prete s of pubhcation 
L I Woikan Dtr Bi tf t i (its Ff is s Pircoiomtm 

C\ nna 10- j in J 1 r m Id^ i hearum The Commentanes 
wet pclii bed m 1 S4 a 1 un b\ I ms him th and compltted b> 

J Gibeilmu His other wo ks ir fmndm ienae Sdju opera omma 
edit I Hooitrus (Lisle i 41) Set also Htrzoi:^ Haurk Meal 
enc\kl pxdze {ij ) \ I \ whuc lull bib Iiogiapliy will be found 
\ net t in 1 1 I f--( j L I i trr lint r-^ / the Popes from the 
Clo t of tie U Me (En t an vol n ) M Crughton 

B siorv of the Papat\ dunn^ the Refcrmafwn vol 11 (1882) W 
Boultm'^ ieneas Sd im CM \d\ Pus // tie Mumamsi 

Pop <191) C Luciu Plus ll t nd EuduLig XI oon Frankrewk 
J46I--6 <1913) 

PIUS HI (Francesco Nanni Todeschim Piccolomini) pope 
irom Sept 2 to Get iS I503 was born at Siena on May 9 
14^9 Mhen only }ears of age he wis made archbibhop of 
Siena and cardinal deacon of St Eustachio hy his uncle Pms II 
who pernutted him to a sume the name and arms of the Ihc 
colommi He was emplo%eci bv subsequent popes m several 
important legations is b> Paul II at the diet of Regensberg and 
bv Sixtus I\ to secure the restorition of the ecclesiastical author 
ity in Lmbna He oppo ed the policy of Alexander \ I and w is 
elected pope amid the disturbances consequent upon the death 
of the latter through the influence of Cardinal della Roverc after 
ward Juliub II Pms was a man of blameless life tind would 
doubtless have accompli hed much haa he lived His successor 
was Julius II 

See L Pastor History of the Popes vo! \i trans by F I Antrobus 
(London ibgS) M Creighton History of the Papacy vol v (Lon 
don 1901) r Gregorovms Rome m the Middle Ages vol vm 
trans by Mrs G W Hamilton (London 2900-1902) Piccolomini 
II PontiUcato di Pio III m Archtvw star ztal vol v (Firenze 
2903) 

PIUS IV {Giovanm Angelo Medici or Medighmo *') pope 
from 1^59 to 1565 was born at Milan on March 31 1499 ^ 
began his career as a lawver but later entered the service of 
Paul III who made him a cardinal m 1549 protracted 

conclave that followed the death of Paul IV the election of Pius 
(Dec 25 1559) was due to a compromise between the Spanish 
and French In temperament Pius was affable vivacious con 
vmal He was moreover astute diplomatic and experienced in 
affairs He allowed the reform movement mituted by Paul JV 
free course but tried to repair certain injustices of Paul IV and 
mitigated some of his extreme decrees But to the nephews of 
Paul he showed no mercy they were charged with various crimes, 
condemned upon testimony of suspicious validity and executed 
on March 3 1561 With England lost to the papacy Germany 
o\erwhelmmgIy Protestant and France on the verge of civil war, 
Pius reahzed how fatuous was the anti Spanish policy of his 
predecessor He therefore recognized Ferdinand as emperor and 
conciliated Philip II with extensive ecclesiastical privileges But 
subsequently antagonized by Phihp s arrogance he assisted Eranct 
with troops and money for use against the Huguenots 

After a su^nsion of ten years the council of Trent reconvea^^^ 
on Jan 18 1562 Among the demands presented by the various 
nations were the recognition of the equality of the gpisconait 
commumon m both kinds clerical marnage and thq use of 
vernacular in Church services It required all the pope s diplo-* 
macy to avoid compliance on the one band and a breach wili 
■ the powers on the other Thapks to Morons and Bortomeo how 
ever he achieved his end The cotinci was dissolved m Dec 4 
: 1563 and its itecrees and definitions confirmed by the pope (Jan 
I 26 xsb4)» who reserved to himseif the sole right of lateipirefcaMoii 
: and tmh various measures for etiforcmg its dec»otm 

Aft^ the termination Of the cotsiml TIuS indifi^ Ms dorffife 
i for ease and f4eastee to the great ofeneb of the 1^^ 

i fortified Rome and contributed much t,o the of^ w 

j aty^anwig other worfa the chiwch of d^h AaM 

m of Dioctetian, tl» Tort» tfie IfA fta mlpe 
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PIUS V~PIUS VII 


\aticaE C rd ns and tli PJace of tbe Con er\atori rle died on 
-Dec 9 1565 and mas succeeded b> Pius \ 

See Panvmio contmuator of Plain a De jttis pon iff ram (a 
cortemporary of Pms) Ciaconms V tae et res cje tae summorum 
pontiff torn (Rome 1601-02 also contemporarv ) T Vluller Das 
Konhlaoe Pms IV (Gotha 1889 mor^ compithe sue than he tiPe 
suggests) Ranke Papes (En trans \u tin^ 1 seq ^ ^ q 
and V Reumcnt Gesch der Stadt Rom m ^ eg 30 eg 

PIUS V ('Michele Ghislien) pope from 1566 to mas 
born on Jan 17 1504 in the Milanese At the age of fourteen he 
became a Bomimcan monk He mas appointed inquisitor m Como 
where his zeal provoked such opposi ion as to compel his rec II ^ 
(1550) The chief inqui&itor Carafia con\mced of his alue 
straightway sent him upon a mission to Lonbard> and in i:> i 
appointed him commissary general of the Ho > Office When i 
Caraff^ became pope Ghis leri was made b shop of \epi and j 
Sutri cardinal (iSo?) and finally grand mqmsi or In this office 
he was continued by Pius IV whom bowe\ er he anta onized by 
his censoriousness and oh tinacy But after the death of Pius I\ 
the ngorists led by BorromecT had no difficulty m making him 
pope (Jan / 1566) Retaining his ascetic mode of hie Pius 
immediately began the work of reform Decrees and ordinances 
were rapidly issued the papal court became a model of sobriety ] 
prostitutes were driven from the city or confined to a certain ! 
quarter penalties were attached to Sunday desecration profanity | 
and animal baiting clerical residence was enforced con\entuaIs 
were compelled to live in strict seclusion according to their vows 
catechetical instruction was enjoined A new catechism appeared 
m 1566 followed by an impro\€d breviary (1568) and an im 
proved missai The use of m'^ulgences and dispensations 

was restricted and the penitential system reformed 
Pius was the avowed enemy of nepotism One nephew it is 
true he made cardinal but allowed him no influence the rest of 
his relatives he kept at a distance By the constitution Admonet 
nos (March 29 I567) he forbade the remvestiture of fiefs that 
should revert to the Holy See and bound the cardinals by oath 
to observe it In March 1569 Pms ordered the expulsion of the 
Jews from the States of the Church For commercial reasons they 
were allowed to remain in Rome and Ancona but only upon 
humiliating conditions In February 1571 the Umiliati a degen 
erate monastic order of Milan was suppressed on account of an 
attempt upon the hfe of the archbishop Carlo Borromeo 
The rules governing the Holy O&ce were sharpened old 
charges long suspended were revived rank offered no protection 
but rather exposed its possessor to fiercer attack none were pur 
sued more relentlessly than the cultured among whom many of 
the Protestant doctrines had found acceptance princes and states 
withdrew their protection and courted the favour of the Holy 
See by surrendering distinguished offenders Cosimo de Medici 
handed over Pietro Camesecchi (and two years later received in 
reward the title of grand duke Sept 1569) Venice delivered 
Guido Zanetti Philip II Bartolome de Carranza the archbishop 
of Toledo In March 1571 the Congregation of the Index was 
established and hundreds of printers took flight to Switzerland 
and Germany The regret of Pms was that he had sometimes been 
too lament He spurred Philip II on in the Netherlands and 
^mmanded the utter extermination (ad mtemeaonem usque) of 
the Huguenots he protested against the tolerance hown by the 
emperor One of his cherished schemes was the dethronement of 
Elizabeth-whom he excommunicated and declared a usurper (Feb 
2$ 15 /o) but he had to content himself with abetting plots and 
rebellions He effected an alhance with Spain and Venice against 
the Turks and contributed to the victory of Lepsinto (Oct 6 
1571) Pms died on May i 1572 and was canonized by Clement 
XI m 1712 

See Ciacomus Vitae et res gestae summorum pontiff tom (Rome 
1601-02 a contemporary of Pms) Acta sanctorum mmj tom 1 
pp 616 seq containing the Me by Gabuzio (1605) based upon an 
earlier one bv Catena (is86) Falloux But de St Pie F (3rd ed 
Pans 1838) eulogistic Mendham Life and PonUffmU of St Ftus V 
(London 1832) a bitter polemic The hfe of Pms has also been 
written by Fuetaayor (Madrid Paolo Alessandro Mafei 

(Rome by T M Granello (Bologna iBn) His fetters 

hav^ beto e<ito by Catena (vide supra) Goubau (Antwerp 164a) 
pid a s^eet nhtnber iff a French translation by de Potter (Fansj 


See a!o Hilh er Dte vL 

P nhe Popes (En trans Justin) i 361 seq 384 seq 

Reumont Gesch der Stadt Rom in 2 557 ^ 

PIUS VI (Gio\anm Angelo Braschi) pope from 1775 to 
1,99 bom kcesena on Dec 27 1717 After tatang the degree 
ot doL or of la^\s he went to Ferrara md became e pwa e sec 
retarj of Cardinal Rulto in whose bishopric of Ostia and Velletn 
he held the po t of uditore until 17 S 3 His skill m the conduct of 
a mission to the court of Naples won him the esteem of Benedict 
\I\ who appointed him one of his secretaries and canon of St 
Peters In I/58 he-was raised to the prelature and in 1^6 to 
the treasurership ot the apostolic chamber by Clement XIII 
and m 17^0 he became cardinal priest of San the 

four months conclave which followed the death of C ement XIV 
Span France and Portugal at length dropped their objection 
to Braschi and he was elected to the vacant see on Feb 15 1775 

Pius had received the support of the ministers of the Crowns 
and the arti Jesuit party upon a tacit understanding that he wo«ld 
continue the action of Clement by wnose brief Domtnus ac 
redemptor (177^) the dissolution of the Society of Jesus had been 
pronounced On the other hand the zelatitt who believe(^ him 
secretiv inclined towards Jesuitism expected from him some 
reparation for the alleged wrongs of the previous reign The half 
measures adopted by Pius gav^little satisfaction to either party 
It IS perhaps largely due to him that the order was able to escape 
shipwreck m White Russia and Silesia in 1792 he considered 
its re establishment as a bulwark against revolutionary ideas 

The authority of the papacy was threatemd m Austria by 
the social and ecclesiastical reforms undertaken by Joseph II 
and m the hope of stayingj:hem Pius adopted the exceptional 
course of visiting Vienna in person His mission proved a fiasco 
he was however able a few years later to curb those German 
archbishops who in 1786 at th^ Congress at Ems had shown a 
tendency towards independence Difficulties also arose in Naples 
and in Tuscany At the outbreak of the French Revolution Pms 
saw the old Galilean Church suppressed the pontifical and eccle 
siastical possessions in France confiscated and an effigy of him 
self burnt by the populaca»at the Palais Royal The murder of 
the republican agent Hugo Basseville in the streets of Rome 
(January 1793) gave new ground of offence the papal court was 
charged with complicity by the French Convention and Pms 
threw in his lot with the league against France In 1796 Napoleon 
mvaded Italy defeated the papal troops and occupied Ancona 
and Loreto Pms sued for peace which was granted at Tolentmo 
on Feb 19 1797 but on Dec 28 of that year in a not created 
by some Italian and French revolutionists General Duphot of 
the French embassy was killed and a new pretext furnished for 
mvasion General Berthier marched to Rome entered it un 
opposed dh Fe^ 13 1798 and proclaiming a republic demanded 
of the pop^tH^renunciation of his temporal authority Upon 
his refusal % was taken prisoner and on Feb 20 was escorted 
from the Vatican to Siena and thence to the Certosa near Flor 
ence The French declaration of war against Tuscany led to his 
removal by way of Parma Piacenza Turin and Grenoble to the 
citadel of Valence where he died six weeks later on Aug 29 
1799 Pms VII succeeded him 

5 ee Zopffel and Benrath Pms VI m Herzog Hauck Realency 
klopadie aided vol xv pp 441-451 (Leipzig 1904 with elaborate 
bibliography) F Nielsen History of the Papacy m the igth Century 
vol 1 chap vn (London 1906) J Gendry Pte VI sa vie son 
pontificat d apres archives vaticanes et de nombteux documents 
tnedits (2 vols 1907) 

PIUS VII (Luigi Barnaba Chiaramonti) pope from i 8 oq to 
1823 the son of Count Scipione Chiaramonti and the deeply 
religious (Jountess Ghini was born at Cesena on Aug 14 1740 
(m^ J742) He entered the Benedictine monastery of St Mary 
at Cesena and held various teaching appointments in the colleges 
of his order at Parma and at Rome He was created an abbot 
of ms ord^ by his relative Pms VI who also appointed him 
m^op of Ttvoh m 17^2 and raised him to the cardmalate and 
tbe soe of Jmola m 1785 He became pope on March 14 x8oo 
attention was at once directed to the ecclesiastical anarchy 
ox France^ and ho negotiated the celebrated concordat of iSqt 



PIUS \in 

See Co’\cow:)\T ) Tlie import 'ance of tins airreement how 
e\er considerabh le ened b\ the ar cle orcamquc ap herded 
to it b\ the French i^overnmen on \pni In o-j. \i 

poleon opentd ne^ro lations to secure at he pope hard hi 
formal con ecration as emperor 4 ter one he ita ion I w 
induced to perform the cereir*on> at \otre D me and o e er 
his \isit to Pans for four mon hs but in retu r for he e o 
he was able to obtain fron \apoleon mereh one or two rrmor 
concts ions \apoieon soon began to disregard he Italian con 
cordat of ibo^ and himself decreed the dis olution of the irar 
ria e his brother Jerome with Mis Palier on of Bal imore 
The irrigation be ween France and the Vatican mcrea ed so 
rapidly that on Feb iSoS Rome was occupied bv GenerJ 
Mioliis a month later the pro\inces of 4 ncona Macer a Fermo 
and Lrbino were united to the kin<>^dom of Italy and diplomatic 
relations between Napoleon and Rome were broken off finall\ l 
h\ a decree issued from Schonbrunn on May 1509 the eir 
peror united the Papal States to France Pius retaliated by a bull i 
e communicating the invaders and to pre\ent insurrection 
Miollis — either on his own responsibility as Napoleon afterwaids 
asserted or b> order of the latter — empIo>ed General Radet 
to take posses ion of the pope s person On July ^ Pms was made 
prisoner he was taken to Greno|)Ie and then to Savona where ’ 
he steadfastly refused canonical institution to the bishops norm ^ 
nated by Napoleon In 181 the aged and sick pontiff was re 
moved to Fontainebleau where he was lodged m a suite of regal 
magnificence to await the return of the emperor from Moscow 
When Napoleon ^arrived he entered into per onal negotiations 
with the pope who on Jan 25 iSi^ assented to a concordat so 
degrading that his conscience founduno relief until on the advice 
of the cardinal Pacca and Consaivi he abrogated it (March 24) 
and on the 9th of May he defied the emperor by declaring invalid 
all the official acts of the new French bishops Napoleon sent him 
back to Savona for safe keeping but the course of events m 
1814 forced him to hberate the pope and give back the States of 
the Church On the 19th of March Pms left Savona and was 
received with rejoicing at Rome on May 4 Reaction set in at 
Rome the Jesuits were restored tfie French legislation much 
of which was of great social value was repealed the Index and 
the Inquisition were revived On his return from the congress 
of Vienna Consaivi conducted a more enlightened and highly 
centralized admmistration based largely on the famous Motu 
proprio of 1816 nevertheless the finances were in a desperate 
condition Discontent centred perhaps in the Carhonart a Liberal 
secret society condemned by the pope m 1S21 Consaivi nego 
tiated a senes of valuable concordats with all the Roman Catholic 
powers save Austna In the latter years of Piuss life royalty 
often came to Rome the pope was very gracious to e^led kings 
and showed notable magnammity toward the fa mi ly of Napoleon 
He attracted many artists to the city mclirtBn^he greatest 
sculptors of the time one of whom the Protestant^horwaldsen 
prepared the tomb in which repose the remains of the gentle and 
courageous pontiff who passed into rest on Aug o 1B23 His 
successor was Leo XII 

Bibuography — See Zopffel and Benrath Pms VII m Herzog 
Hauck Meakncyklopadze w 45i*-458 (Leipzig 1904) (long hst of 
older literature) llano Rimen La Diploma m ponttfica net secolo 
XIX (Rome 1902) two volumes treating the years 1800-05 based 
largely on Vatican sources I Rmien Napoleone Pto VII (1804-1815) 
relaztom stonche su documenU tmdtU dell arcktvto vaticano (Turin 
1906) H Chotard Le Pape Fie VII a Savone (Pans 1887) Mary H 
Alhes Ptus the Seventh (London 1S97) a popular Roman Catholic 
biography Leo Komg SJ Ptus VII Die Sakuhnsation und das 
Retchskonkofdai (Innsbruck 1904) based chiefly on Vienna material 
H Welschmger Le Pape et I empereur xSo 4 >^i 8 is (Pans 1905) Louis 
Madelm La Rom de NapoUor la dominatmn frangaise a Rome de 
iSog a 1814 (Fans 1906) an elaborate study L G Wickham Legg 
The Concordats (Cambridge Modern History vol ix ch 7 1906) 
Lady Blennerhassett The Papacy and the Catholic Church {Cam 
bndge Modem Hutory vol x ch 5 1907) Both these last have good 
bxbhograpMes 

PHIS Vm (Francesco Xaviero Castigliom) pope from 1S29 
to 1830 was bom at Cmgoli on Nov 20 1761 He studied canon 
law at Rome became vicar general at Anagni and later at Pano 
in 1800 was appomted bishop of Montaltcf and m 1816 of Cesena 
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In I he wis m ae cardinal bishop of Fra'^cati also grand 
p li en 2'5r> aid Utcr ne btcamt prcitct of tht Lonitregation 
I dt\ In ciicia\e which To^Iowed the death of Leo 
\II C atETiori ti e c ndioite 01 France was elected pope on 
uarch I I 9 He or t jl i th s\ em of espionage emplo\ ed 
Oj 1 s p ca re or and pub iitf in mc\ tilt condeirmng BibIt 
otcipfe ard tc c 1 atior Ht exhibited a pacitic spirit 
m uca i-^g wi h the p ob eir 01 ni\td marriage m Gcrnian> He 
j d cd or Dtc i s o Hi utce or wts Grcgor> \\I 

Zupflel an Btnrath Piu \ IIi in Herzo^ Hauck Realency 
k p ae \\ 4 b iLeiizis. i 04 \ th bibliography) F \ie! en 
i Hi o \ c h Papar% in ih / h Cetturv ii ^i-^o (1906^ P B 
Gam Ser t episcop um ecclesue c koheae (Regenshnig ib s) 

PIUS IX fGio\ inni Miria Mas i Ferrettil pope from 1S46 
to 1 3 b wa born on Mav i/9 at Simgagiia the lourth son 

0 Coa t Jerome and Countess Gather ne \oilazi the family of 
Mast^i was of ancient de cent and the title of count came to it 
in the I / th centurv while later the elder branch allied by marriage 
with the Fenetti familv took thgt name^n addition He spent 
some ime at the College 01 Piarists m \olateira and prepared 
to enter the pontifical gu rd as an officer but was refused on the 
ground that he suttered from epilepsy The malady however was 
surmounted and m 1S19 he was ordained priest After minister 
mg for some time in his native town he accompanied Cardinal 
Muzzi to Chile (So) On his return he was entrusted by Leo 
XII with the direction of the Roman hospital of San Michele 
m 1830 he recened the archbishopric of Spoieto m 183 the 
bishopric of Imola and m 1840 Gregorv \\I created him a 
cardinal with the tiFe Santi Pietro e M^rcc imo 

On the death of Gregory XVI (June i 1S46) the College of 
Cardinals met m conclave on June 14 and on June 16 Mastai 
Ferretti obtained the requi ite two thirds majority and ascended 
the papal chair under the title of Pms IX In his various capacities 
he had gained much popnlanty he had shown himself to be of a 
kindly disposition and a zealous churchman and his reputation 
for piety and tact stood high he possessed too a winning per 
sonality and a handsome presence 

Papal Reforms — ^The reign of Pius IX began at an extremely 
critical time The problem of the government of the Papal States 
transmitted to him by his predecessor stood m urgent need of 
solution for the conditions were mtoierable Dissatisfaction found 
vent m revolts which could only be quelled by the intervention of 
foreign powers and the ferment m the dominions of the Church 
was accentuated by the revolutionary disturbances throughout 
ascendant in all the states of Europe The proclamation of a 
general political amnesty made an excellent impression and 
Pius at once instituted preparations for a reform of the adminis 
tration the judicature and the financial system The regulations 
affecting the censorship were mitigated and a breath of political 
hberahsm vitalized the whole government Pius at once acquired 
the reputation of a reforming pope But two demands were urged 
with ever increasing energy— a share in the government and a 
national Italian pohey The problem of popular representation 
was one of peculiar difficulty m the Papal States It was not simply 
a question of adjustmg the claims of monarch and subject it was 
necessary to oust the clergy — ^who till then had held all the more 
important offices — ^from their dominant position or at least ^ 
limit their privileges That the clerical character of the admmis 
tration could not be mdefimtely retained was plain to any clear 
thinking statesman! for since the restoration of the Fapal State 

1 m 1814 the pernicious effects of this confusion of the spintual 
and the secular power could no longer be denied But Fiu$ IX 
lacked the <S)urage and perspicacity to draw the inevitable con 
elusions from these premises and the higher clergy at Rome 
were naturally opposed to any change which would deprive them 
of power and pnvileges In the course of the year 1847 the 
pope by a senes of decrees gave a reorganized municipal counal 
to Rome and instituted a state council and a responsible ministry 
but these reforms were hedged in with reservations which made 
them unacceptable to the people In March 1848 the pope pro*^ 
mulgated a constitution with a imrhament consisting of two 
chambers 

Eeroltttiott The utility of this constitution W|s 
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iie\er tested for the demand for an extenbion of popi lar rights * 
'^as now eclipsed b> a still more pa lonate aspiration towards the 1 
national umU of Italv This nationi-ist movement at once took j 
head against \ustna On "March 18 the re olucion broke out in ^ 
Milan and King Mbert of Sardinia undertook the concact of the 
war a ainst the emperor The popuhce was swept bj a wi irlwmd ^ 
of enthusiasm the Austnan embas > was mobbed the imperial 
arms surmountm^^ the main gate of the palace were tom down ^ 
and great troops of volunteers clamoured to be led against * 
^.ustria Pius seemed after his proclamation of March on 
the point of conferring liis bles mg upon the war a^-amst A.jstria i 
But on April 29 in his allocation to the cardinals he proc'' timed 
the papal neutrality and the storm broke Mamiani Fabbn and 
Rossi in successne ministries sought to restore order On Kov s 
IS Rossi was a sassmated as he was about to open the session 
of the chambers The pope then assented to the formation of a 
radically democratic ministry under Caletti The Swiss who 
composed the papal guaid were disbanded and the protection 
of the pontiff was transferred t 5 the ci\il militia m other words 
Pius IX was a prisoner On Nov 24 he ied with the aid of the 
French and Bavarian ambassadors — the due d Harcourt and Count 
Spaur — ^to Gaeta in the kingdom of Naples On Feb 9 1849 the 
constituent assembly decreed by 3:4 \otes to 23 the erection 
of a Roman republic Pms answered by a protest dated Feb 14 
He had already appealed to the European Powers for assistance 
For the inter-vention of France and Austria see Italy On July 14 
Oudinot proclaimed the restoration of the pontifical dominion 
and three days later Pius IX issued a manifesto entrusting the 
go’vernment to a commission appointed by himself 

Loss of the Temporal Power -~On April i 18:50 Pius re 
turned to Rome supported by foreign arms embittered and 
hostile henceforward to ever> form of political hberahsm or 
national sentiment In Gaeta he had mentally cut himself loose 
from ail ideas of progress and had thrown himself into the arms 
of the Jesuits His subsequent policy was stamped by reaction 
Wheth r it might have been possible to a\oid the catastiophe of 
iS/D in which the remnant of the Papal States was lost is a 
difficult question But undoubtedly the policy which Pius now 
inaugurated of restoring the old pre revolutionary conditions 
sealed the fate of the temporal dominion of the papacy He made 
no attempt to regain the estran^^ed affections of the populace and 
took no measures to liberate himself and Ins subjects from the 
meubus of the last few years The system of precautionary 
arrest as it was termed rendered it possible for any man to be 
thrown into pnson without trial and without \erdict simply on 
the ground that he lay under suspicion of plotting against the 
Government The priests who usurped the judicial function dis 
played such cruelty on several occasions that officers of the Aus 
tnan army were compelled to record a protest The consequence 
of these methods was that every victimr-mnocent or guilty-c- 
ranked as a martyr m the estimation of his feUow citizens Bng 
andage revived corruption was rampant and the finanoal ad 
ministration under Cardinal Antoneili (qv) was disastrous 

The mismanagement which obtained m the papal domimons 
could not escape the observation of the other powers As early 
^the Congress of Pans in 1S56 the Enghsb ambassador Lord 
Clarendon had directed an annihilating critiasm against the 
government of the pontiff and a convincing proof of the justice 
of his verAct was given by Pius himself in h^ treatment of the ^ 
famous Mortara case (see Moktaea Edgar) which gave rise to 
diplomatic representations from France and England The sequel 
to tins mode of government was that the growing mbitteonent 
of the subjects of the Church came to be sympathised with outside 
the bounds of Italy and the question whetbw the secular author 
itf of the papacy could be allowed to continue became a much 
debated problem The continued mustence oi the Papal States 
ai such de^gpde^ m on the maintenance of the pndeu^ 
between the two powers protecting the ppal 
Stance and Austria 

put omfm to an agreement wm agapst 

Austria and one«of the resulfe of the war of fSsp was ih# fh| 


1566 (see 1 -al\ fftstorv) the States of the Church formed the 
h t i^maimng ob tacle to complete national unity The news of 
the f il of the French empire in 18 /O produced n electrical effect 
in Imh The French troops had evacuated Rome m 1869 and 
the Ita lan parliament now called on the km«^ to occupy Rome 
on S p b \iaui Emmanuel crossed the borders and on Sept 
o the green white and led of the tricolour floated over 
Capitol The protests ol Pius IX remained unheeded and his 
attenpt& to secure another foieign intervention met with no 
succe h On Ott \ictor Emmanuel instituted a plebiscite in 
Pome and the po sesiions of the Church to decide the question of 
annexation The result of the suffrage was that iSo dSi votes vere 
gi\en in favour of union with Italy and i 5^7 ^ amst the proposed 
incorporation that is to sa> only the direct dependants of the 
Vatican weie opposed to the change The papal state was now 
merged m the kingdom of Italy which proceeded to define its 
diplomatic relations wi h the Holy See by the law of May 13 
r8 I {Ste Ix 4 L\ history ) 

IJltramoiitattism---In his capacity as head of the Church 
Pius IX adhered to the piinciples of the Ultramontamst party 
and contributed materially to the victory of that cause The 
political reaction which followed the revolutionary era in most 
quarters of Europe offered a favourite soil for his efforts and 
m 5e\eiai countries he found it^ossible to regulate the relations 
^between Church and state from the standpoint of the curia In 
1851 he concluded a concordat with Queen Isabella II of Spam 
prochiming Roman Catholicism the sole religion of the Spanish 
people to the exclusion of every other creed t^i^t i) and we 
And the same provision in another concordat with the South 
American republic of Ecuador (186 ) A third concordat nego 
tiated with the emperor Francis Joseph I of Austria (1855) 
entrusted the supervision of schools and the censorship of litera 
ture to the clergy recognized ^he canon law and repealed all 
secular legislation conflicting with it France came into line with 
the wishes of the pope m every respect as Napoleon needed 
clerical support in his political designs Even in Germany he found 
no resistance on the contrary he was able to secure advantageous 
compacts from individual states (Hesse 1854 Wurttemberg 
xSS7) 

Among the most important acts of Pius IX must be counted 
his proclamation of the dogma of the Immaculate Conception of 
the Virgm Mary by the bull Inefiabths Detis on Dec 8 1854 
In this bull the preservation of Mary from every stain of 
hereditary sm in the first moment of her conception was declared 
to be a divinely revealed truth which consequently demanded 
universal acceptance {See Ii^macxjlaxr Conception ) By this 
means a view which till then had been no more than a pious 
belief wag elevated into a dogma to be held de fide though 
grave doubts OR the subject had always been entertained even 
in the midslfov he Church itself For the inner life of that 
Church this Elution of the controversy was of great significance 
and created a desire for further dogmatic decisions on the Virgin 
Mary— her resurrection and ascension 

As reigning sovereign of the Papal States Pius IX had passed 
through a liberal period as head of the Church he had never 
been liable to attacks of liberalism Nevertheless his return from 
ezile left its mark on ffis spiritual administration For from this 
period onwards he set Ins face against the influence of modernism 
on ecclesiastical Me showed his displeasure at and distrust of the 
scientific theology and philosophy which marked a moderate ad 
vance (Gunther, Frohschammer and Dolhnger) and entrenched 
in the stronghold of mediaeval ideals combated the transforma 
tiona of the nw orte of society and the changes m th^ relation 
ship between Church and state winch obtained m most countri^ 
of Eimope since the Fmncb Revolution After long and careful 
consuJtatioh the criticisms v^hich he bad, croressed on 

occa^^c^ viere publj^ed qn pec 8 18^4 together wrth 

the encydial Qnmta cira under the title Syllalus 
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bade an easi, fare^seii to tbc idea of oie an e He thinfd the until bis gop mtiien in a canon of tbc atbedral and 

Cuinp^ te iFiItpcpccnc ot th Cb cb rr-^ t t. cor ro! aotr or 0^ e'n.i^ ix ^ rre\ibct In 1 50 be tl 11 td lhe#» 

tbe nece 2 y of u. con n t 0 inc e i>or ^ no r ot bi Lo^nc o T cm o net acetf ed t£at of Alintua in i::!34 ac 
Poman Sc id Ih m re I can e ditmrtd t^c tbe curi’n nd ot Leo \III On Jme i 1^9^ be created a 

pontift natber can be nor ou 0 ae rt ur led i 1 dxo m car in 1 ^nd th t. d \ r \ s roi in^cd pat «rdi oi \eaice 
iber ism trd 11 oitrn ci\ ^ zinoi rc li \ pii 1 and xe dirft s to act m liarmoii> mi h 

The public t or ot h bi ere ed 1 oroiojnd rap e ion fbc It lian C cvtrnnen^ r adc bin \ r> pypul r Me succ eded 
for it declared ’Vvar on node n ocitt ^ 10 onn i ted bt pdpc.c% Leo \in mbs cif cti 1 to I e papal chair on %ug 4 1903 

to the principle ot Lltrimon am n ) But as w*ii> attempt Burme, hi pont rcate in th< det nee of the faitb bus cob 

to traiisl re its precep b into pnctict \ jcld er ml a di ♦rous deirn ion of the p opo it ons of Alocemi m m IQ07 wiH 

conflict 1 itb the exi ting regime a tstabii ied hx la-y^ ko nan rank 1 a parilkl 0 the condemnation of the 68 propositions 

Catholic circles ba\e irea tn K sbo^n a endenc\ to bditt c the ot Mob i m d> Iniio \I in 16 or the 10 propo itions 
signihcatice of the manifesto and to dem that its rules arc ^ of Jansenism coracmrtd b> Clement \I in 13 


absolutely binding But the e '^el! meant exphna^ions hc^ecer 
compreben ible e refuted bv the unequnocai pronouncements 
of Pius I\ Leo \in and man\ recognized eccle la tical au 
thonties — eg Cardinal "Manmng wicbbishop of Wes^rnrster 
%b 5 d scribed the sellabus as an emanation from the highest 
doctrinal authority m the Church 

Infallibility — ^Tbe zenith of Piuss pontificate "a as attained 
on July 18 18 /O iihen the \atican council proclamed the in 
fallibility of the pope and the um\er ility of his episcopate thus 
elevating him to a pinnacle which none of his predeces&ors had 
reached and at the same time ftJifillmg his deare t wish That ^ 
personally he laid great stress on the acceptance of the dogma 
was a fact which he did not attempt to conceal during the long 
preliminary deliberations of the council and his attitude was a 
not inconsiderable*^! ictor in determining^' its final resolutions But 
the loss of the Papal States immediately afterwards was a blow 
from which he ne\er recoeered Wh#never he brought himself to 
speak of the subject — and it was not rarely — ^he repeated his 
protest in the bitterest terms and to the end of his days refused 
to be reconciled with the sacnl^ious Ling of Itah "When m 
Germany the situation created by the Vatican council led to the 
outbreak of the Kulturkampf Pius IX failed to display the tact 
peculiar to his successor Foi in the encyclical Quod numqmm 
(Feb 5 iS/S) he took the rash st^ of declaring imahd the 
Prussian laws regulating the relationship betws^een Church and 
state — the only result being that the feud was stiE further 
embittered 

In these later years the dark days of his captivity were 
amply compensated by the proofs of reverence displayed by Eo 
man Cathohe Chnstiamty which accorded him magnificent o\a 
tions as his period of jubilee began to fall due The twenty fifth 
anmversary of his pontificate was celebrated with great splendour 
on June 16 1871 for he was the first pope who had thus reached 
the traditional years of Peter In 1872 h s 80th birthday gave 
occasion for new demonstrations and 1875 was a so called year 
of jubilee Finally in 1877 the fifty years of hismmsthood were 
completed an event which brought him innumSf^B expressions 
of loyalty and led to a great manifestation of devotMi to the Holy 
See from aE the Roman Cathohe world He will be remembered 
as the pope who re estabhshed the hierarchy in England On Feb 
7 1878 Pius IX died Has successor was Leo XIII (C Mi X) 

Biblioowhy- — H ulskamp Fupst Pms /X m semem Leben and 
W$rken (2nd ed Munster 1870) J F Matguire Pontificate of Pms 
the Nmtk (being the 3rd ed of Rome md tts Ruler 1870) J M 
Villefranche Pii IX sa vie son hutoire son stick (and ed 1876) 

A Pougeois Etsioire de Pti IX et de son poniificat (6 vols 2877- 
86) L Wappmannsperger Lehen und Wtrken des fapstes Pim des 
Neunten (Regensburg 1878) J M Stepischnegg Papst Ptm IX und 
seme Zetl (2 vols ^ Vienna 1879) R de Ci^re Roma e to Stato del 
Papa (2 vol 1907 Eng tram abridged by H Zimmern as The 
Last Days of Papd Rome xSso-^xBfo x()o^ P R Ballenni Les 
premires pages in pontifical de Pte IX (1909) SouitCES Acta 
FufX 4 vol (Rome 1834 etc ) Acta Sanctm Sedis (Rome 2863 etc ) 
A selection of the documents for the history of Pius IX wiE be 
found in C Mirbt QmU$n zw Geschtchte ies Papstkam md des 
foi^chen Katkot smm pp 36i-'^o (and ed Tubingen 290^) 
Sm also HnwiiwirrAisrxsiiii: See the Catholic Encydopedta $v 
PItJS X (Gmseppe Saito) pope from Aug 4 1903 to fim 
sOp 491:4 was bofu of humble parents on June 2 1833 at Riese 
Ml tho province of Treviso^ Ithfy and studied at the epjsoopat 
of Treviso and Padw betpg <»daibod pitesi in 
f Of 17 years acted as pneet at vaiaous Pacfe m Veheim 

• « 


Reform 01 the nrst inpor ance were undi rt Lcii — the codifica 
tion of canon law the prot ction of the Iibc t> of the conclave 
by the abohtion of the exdust a the si nplification and secuntv 
of the conditions of marrnge by the no temtfc kgislation the 
re toration of the kola as the supreme court of apoeal the 
regulation of the t itnni 1 or qufiquennid! visits of bishops to 
Rome the kei ktion as to church music and the decree as to 
first communion nd the encouragement of mternational eucha 
nstic congresses the reform ot the Roman bre\iary the. found 
ing of the biblical institute for the work of Scriptural re earch 
the regulation of studie m the seminaries the creation of the 
commission for the great work of editing the true text of the 
\ulgite he reconstruction of the official machinery of the 
Roman curia the transfer of the English speaking countnes 
from the propaganda or missionary regime to the normal go\ em 
ment of the Church To these may Be added m the domain 
of discipline the unflinching Mndication by Pius X of the 
Church s rij^ht to depose delinquent bishops carried out even at 
the cost of rupture of diplomatic relations with France an 
apostolic visitation rigorously earned out through the dioceses of 
Italy resulting m four bishops being made to resign on account 
of neglect or inefficiency a further regulation bv which no one 
can be proposed for a bishopric unless his promotion receives 
the \isa of the Holy Office which means that his past Me has 
been free from ecclesiastical censure or reproach 
The weE known personal characteristics of Pius X were his 
piety chanty deep humility simplicity pastoral zeal combined 
with great charm of manner to all who approached him For 
war he had nothing but horror and it was the shock of the 
outbreak of the "World War that hastened bis death which took 
place m Rome on Aug 20 1914 It is said that one of his last 
acts was to refuse the request of the Austrian emperor to bless 
his cause saying I do not bless war I bless peace 
FIUS XI (iSS/- ) pope since 19 was bom on May 
31 1857 at Desio a small town north of Monza m the environs 
of Milan on the road to Como and was named Ambrose Damien 
AcMle His father was Francesco Ratti the manager of one of 
the great silk factories of Desio and partner m the firm of Gadda 
Achilie was educated at the semmanes of San Pietro Martire and 
of Monza and at the college of St Charles at Milan where he 
graduated Feeling that he was called to the priesthood he studied 
for two years in the greater seminary His hfe at this time was 
profoundly infiuenced by his spending his vacation months 
ins unde Don Rodolpho the venerable and exemplary parish 
pnest and provost of Asso a viUage m the promontory of the 
Bellagxo From hs windows he could see Lake Como and the 
Alps of which later on he was so strongly to feel the lure It 
was also here that he came under the personal notice of the 
archbishop 0# MEan Mgt Nazano di Calebiana who was stay 
mg as the guest of Count de Herra and ms a frequent visitot at 
his uncle% presbytery The archbishop Was much struck ti^ 
future pope s earnestness and matteity of 3u<%ment and was wont 
to call him his young old man ^ Ever afterwards he took a cie6p 
interest m his career He sent him to the college ^ St M«rt|p 
and thda to Rome to study at the Lombard college and attend 
the fecturts tt the Gtegotian umvexstty Here AeJ^o Ritti todE 
with distinction the dfegi»s of doctor of of lheoI<^ 

mA canon law He ofdmnad priest on Dec 
At the Lombard oolite Wi lelwr ^denhahd 
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hall really end in nool or corner ot land TI e pro\iinit> 
^of some similar sounding name ma\ lead to its ultimate sub itu j 
ion as when Combe m Temtktad r places Cemh in Ttm d bt i 
cause the place stands on a ht-adhnd the nou h ol the Tti ) * 

Folk Etymology —When wt come aero s a n le wiich m’ 
It elf corneas no meamner we are apt to turn it into something 
which coi e>ssome ort ot meanm^^ howt\ er inapposite Ihu all) 
the places once called Fttehidt ha\e now become Tio Juai or 
r\ field since we are no longer aware what a hide ot land is 
Htghenovre (lit high bank ) become Hti,h and 0 tr Folk 
et>molo y has led to the formation ot a ents ot ho t place 
names commoni> spoken of as back formations Cimbnd^e is 
assumed to be the bridge o\cr the Cam md the nver is hence 
forward so called though in reahiy Cambnde,e is an \nglo Norman 
corruption of an earlier Gfantabrya, and the correct name of the 
river is Crania This process is specially common with river 
names The Sussex inm and Rother are back formations trom 
Arundel and Rotherfield while the idim is a back formation 
from the false identification of Portus Adurns wnth bhoreham 
The old names for the naers in this case Tarrant Limen 
Bramher were early lost and new names had to be found 

Early forms of certain names ma> be recorded by earl> 
geo raphers historians or chroniclers but for most we ha\e to 
turn elsewhere to national surveys such as Domesday Book or 
the Danish Landbook of King Valdemar to ancient charters 
which often give not only the name of the land ranted but also 
the names of the land marks on its boundaries ro> al and episcopal 
documents of eaery kind and m later days surcey extents ter 
riers maps Here fresh difficultiea anse We find a large num 
ber of faulty and fantastic spellings as when Kmgkton (OE 
auhiatun) commonly appears in Domesday as Chemstetone or 
GtUmg (OE GtUmgas) is disguised as GwylUngues Such forms 
if they appeared repeatedly m official documents might actually 
be recognized as the correct names even locall} Thus the Ctren 
of Ctrencester is the Norman French spelling for the native 
English Chwn the river on which that town stands and Durham 
IS the result of the Normans attempt to pronounce Dunholm in 
which the sound combinations nh and Im proved too difficult for 
him 

laterpretation — In the interpretation of early forms we have 
first words descriptive of the actual topography and secondly 
personal names belonmng to those who have been owners oi 
occupiers of the site Most of the descriptive words can readily 
be recognized but a <»*oodly number furnish difficulties Our knowl 
edge of the vocabulary of our forefathers is derived chiefly from 
works oi religious or homiletic character and there are extensive 
gaps in our knowledge of their secular vocabulary especially m 
its earliest stages These lost words may be found m place names 
Thus m Eerm (Beds) and Earome (Yorks) we have an otherwise 
unknown 0 E har a stony place heap hill found in various 
cognate languages So also a word in common use in early days 
may have passed completely out of use m our language and still 
survive in place names 0 E hearg heathen grove only sur 
vives in such jplace names as Earrom Earrowden and Arrow 
Hill And similar difficulties arise with regard to the personal 
names found m place names Often when a personal name has 
^en assumed the very name itself turns up later m some newly 
discovered document Thus a personal name Bhcc with a diminu 
tive Bhcc^ was assumed to explain Bltckhng and then later the 
name was found in a i th century cartulary 

In most countnes we have to deal not with one peqple or 
language alone but with successive settlements by peoples usmg 
different languages If the new race is only a powerful imnonty 
as for example the Normans in England or the English m Ire 
land its influence on place names may be very small In the 
case of the Romans m Celtic Bntam it was almost negligible 
If the invasion or settlement was a mass one there may be 
^ very extensive renaming of the places as was the case with the 
Enghsh m most t»rts of England the Vikmgs m certam parts 
of the Danelaw and m Normandy tod the Celtic refogwes who 
settled to inttany In En^and the domffiani nm and 
sinud oi Hm dth mii « 


cent in Cornw lU Monmouthshire and Herefordshire the iiomen 
u * rt ot the counties ol En'^land is predommantly Enghsh or 
“^cui dna\idn The onlv exception to this general statement is to 

o fourd in a good number of the names of natural features such 
d rivers .nd moun ams Here and in other countries also the 
olc names were usiiail> kept The rivers ran through wide tracts 
of conn rv and were no the propert> of any single settler while 
the n ount ms had no attractions for settlers in search of good 
pa turc Ol Arabic land Thus it is that If ear Tyne Avon Cheviot 
’ Etldjfi \I I tni Mendip are Celtic names though English ones 
^ are not entirely wanting as for example Blyth Loud ^ent 
'\Iin> rn tr ana hill names cannot be explained even upon a Celtic 
^ basis and mav ha\ e been taken over by the Celts from still earlier 
peoples \\ e must also note that some names which now look con 
vincmi,lv English ma} really be folk etymological perversions 
of earlier Celtic names The Celtic name has in a few cases sur 
vived to prove it as in the case of OE in Eoforwic Searohurh 
our I ork and Sahsbury which mean in Old Enghsh boar dwell 
mg and trickery fort respectively but are really anglicisings 
of the old Romano Celtic names Eburacum and Sorbiodunum 
How man> similar cases there may be in which the eviden e for 
It has not chanced to survive it is impossible to say 
The Romans seldom renamed the British towns and beyond one 
or two somewhat doubtful exaSiples such as Speen and Chester 
j (earlier Lega ceaster) and Lincoln from the Latin spinae (urhs^ 
legionis and Ltndtim colonia they left little to be handed on to 
the English The latter had picked up a certain number of Latin 
words both in their old Continental homes and f i England through 
the channels of war and trade and Christianity such as castra 
(via) strata monasteiium ^hese became ceaster Strat and myn 
star in their own language and have given rise to groups of names 
m Chester cester caster m Street Stref Strat S treat and in 
minster The first of these elements is very commonly found in 
the names of the old Romano British fortified towns but it should 
be noted that the first element in such names (e g Gloucester 
Cirencester H roxeter Exeter) is Celtic and not Roman the old 
names being Glevum Cortmum JJneomum and Isca 
The Enghsh Conquest hvolved widespread renaming of the 
countryside The comparative frequency of place names in ing 
and ingham in the eastern and south eastern counties and their 
comparative rarity elsewhere suggests the importance of the great 
leader and his followers in the early stages of the invasion for in 
O E the suffix mg (as) was added to a personal name to denote 
that man and his family followers etc Thus Basing denotes the 
followers of Basa and W httmgham is the home of the follow 
ers of Hwita The elements ham and stede site place later 
ste(a)d were freely used m the early days of the invasion The 
suffix ton^ from OE fun enclosure becomes relatively much 
more frequent as we travel westwards to the districts latest con 
quered and fH^suffix remained a living one till long after the 
Norman Cofi^est Worth worthy and wardme all denote small 
enclosures but the first soon ceased to be a living suffix Port was 
used for a town (a loan word from Lat port(^ and hurk (dat 
sing byng) is the source of many names in bury and a few in 
borough burgh It denotes a fortified place of whatever age and 
has none of the constitutional associations of the common word 
borough Large areas of land were still covered with forest as 
these were brought under cultivation names in ley and field 
arose from the OE words leak clearing in woodland and 
feld open country Land dedicated to the service of religion 
was often called stow hence Ealstow holy place Bndstow 
St Bnde s land corresponding to the Welsh Llau sm Brml^ 
Many other elements of a purely topographical character are 
found m place names Here and in other countnes we find early 
peoples very semitiye to slight differences of terrain tod a place 
might be called a chfi e g Bggleschfie or hangra (t e * hangii^ 
wood as ffi SMfanger) wh^re we shouW only note a flbp® 
The persoTO names found m these piece names especially i iif 
eastern tod wuth mitm Efiglanffi toe often of an 
mMiQim, suggests that soon after the settlement there Sw 
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affected the place nonienclaturc a aecph a, the earlier Engii h 
settlements but its mten it> \aried i i,o<id deal trom arti to Ire a 
and as the speech of the \ iLings w do eH Ilier t 1 not 
^s'v to ditlcrentiate name and "-c -dma\m nanc Ch 
were brought about in \arious \a s The co’^mone i ^ s en 
tirel> to rename the place as when OE \cr be me 
DerH There was also a good de^l of ^canomui man ot 
names as when 0 E Eofor a. c became Jor il ( md 0 I 
and I ork} or places which had once ended in hur\ we e gi n 
the Scandinaman sutfix: b\ so that in the middle of the lo^h een 
turv Badby (\orihants ) is tailed mditiercith Bad at i nd 
Baddanburh How deep the influence of bcandma\ lan spttrh 
went IS shown by more than one place name which retails hcandi 
jiavian infieiional forms feg Bechrmet meet oi the 
stream which contams the gen sing bihkjar of 0\orst bekkr 
and still more b> a name like Osmotherley in which tht En hsh 
personal name Osmund was gneri a Scandmaenan gei m" m ar 
e\eii before an English second element ^ In some counties where 
raids were extenswe but where there was no org nized dniding up 
of the^land among the new settlers (e g Northumbedand and a 
good part of Durham) the number of Scandinavian names is 
small but 111 others (t g the North and East Ridings of \ ork hire 
and in Lindse> ) where the land parcelled out among the Dan 
ish we have a dommantl> Scanamivian nomenclature Danes 
for the most part settled in eastern En land Norsemen m north 
western England That there were ome colonies of Nor emen 
amid a prevailing Danish population is shown bv the \ojmuibv$ 
and ^ ormantons m the east and the Midlands all settlements of 
Nor tmen and not of Normans In the North Riding there were 
enough Norsemen for certain viHageai^to have to be distinguished 
as Danby villages of the Danes "^Vhere the Engh h were al 
most entirely ousted we have a few high by s isolated villages of 
the English surviving while the Benbys and Denahy of Derb> 
shire and the West Riding suggest Danish settlements amid a 
prevalent English population Those Vikings chiefly Norsemen 
who had prev lously been raiding m Ireland were commonh known 
as the Irishmen and gave their miM to certain Irbys Irebys 
and Iretons When they had been to Wales the> were nicknamed 
Brettar and so we get Brttby and two or three Birkb%s which 
were earlier Brettaby The commonest ufh\es denoting \anous 
kinds of settlement are as follows by denoting variously farm 
hamlet and village thorpe a village especialiv an offshoot 
from a larger one (carefully to be distinguished from the native 
thorp throp often Jound m the South Midlands as m Eythrope 
Thrupp bedrtip Colstrope) thwatte clearing paddock toft 
piece of ground messuage homestead To the Vikings also 
we owe the ndmgs of Yorkohire and Emcoinshire from O Norse 
tknihmgr third part and the wapentakes of Scandinavian Eng 
land generally from 0 Norse mpm tak tak rn^ c^ weapons 
They had their own topographical terms some dfth# commonest 
being found m the suffices scoe skew wood jmth wood 
force waterfall fell mountain Norse breck and Danish 
bnftJk slope wath ford Norse slack shaHow valley Per 
sonal nam s are very common as first elements in their place 
names while in a few we have post position of the personal name 
(e g Aspatfta lit ash Patrick) showing that the Norsemen when 
in Ireland must have learned the old Gaehc method of putting 
the personal name after the significant element This name and 
others such as Commondak earlier Colmandale contaimng the 
0 Ir name Colman show how common Gaelic names were among 
these Vikings who had mtermamed with the Celts In gauging 
Scandinavian influence on the basis of place names it should be 
borne m mmd that many Scandinavian words (e g inggm fell) 
soon became part of the Engh^ speech and that certam Scandi 
nawan hames such as Sarold mm came to be borne by persons 
of English descent so that the presence of such elements ih place 
namee is no certain proof of their Scandmaviaii ori^m 
The mam sphere of Natman Fiwidi mSu^ce on place names 
has already been indicated wa its importance m clwngmg the 
and prondnaation of many of the older iwtop Such 
Jnfluenee waa specially eommdn m the aerghbotwhood of the great 

castfca tod ifionastanes They iKmselvw^ftto horn Frendk^ or 
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u it ea r n e ^iidi 1 Rchmimi i> t ts Bf-I 

/u 2 u\ hr i ix lit ntion I proninuatioii of these name 4^ 

Hi. tog > I rc « I 1} rac cr id thus 1 1 thi wt have Be ky 
nr/ u! i Bi f tm h nr j i ? for i 2 i ulx 2 iid Fean 
m Hi sermon] ’^ronf 1 B amm or Lt tmon Rnow^ 
efc or lot in Imnth 1^ I, id id Ou ing he i m livour 01 
i uu iuuti id N m an 1 rtn h liudalisii to the 02 

n u hi it out ^ i o iro itiitr bv sum\ing (or occi 
i&i pre 1 A the nw ol its feudal holdtr whence udi 
^ane i ^ < i M i if K u t B 2 i ^ ? i So trun ( ot 

ht iu » Ft^bop s T 2u. (2 

fdi nort one lok s the hib orv ot phee nan t ’^hc irore one 
1 d« vvni w li ee prjportion of them are really e rl in Iheir 
en m There are however two tvpes wh eh are d imtciv late 
Tb tvpe wht ehv a plate came to be called Poynaft^ Chtqjurs 
ana the like trom the family nanet Poymtt Clnqn r dates 
iron the 14th c nturv rnwara Place names formed from 
pbra e often of a humorou iharaetcr such is (glower 

otr cm) Make m Kicn Bo ptBp come ♦even later belonging 
a a rule to the i/th centirv or later 
BiL*.ioenupii\ — EnirUntl Tfee English Place name Society with 
the help of the Bntish \t dtmv 1 c irr\ ing through a survey of 
Fngli h pi ict names and has piibh hed volumes on Back Beds 
Hunts Worcs the North Ridine of \orks and Sussev together with 
Introductorv volume ard one m the thief Elements (11 4- In 
progress) SI cat has volume on Cambs Beds Hunts Herts Suf 
loik Btrk (i90i-«i3) Moormm cn the West Ridmg (1910) Stenton 
on Bilks <igix) Dm«man on Staff Wors “Warw (1905-12) 
Baddde> m Gkucs Bannuter on H ref (1913) Goodill on S\\ 
\orIs Walker on Derb3s (1914 > Alexander on Oxon (191 ) 
Elblom on Wilts (1917) Sed efieid on Cuifberland and Westmorland 
(i9i->) Mawer on Northumberland and Durham (19 o) Ekwall on 
Lancs Cover on ■Middk‘^x (19 2) Monographs on pirticular sub 
jects are Ekwall on Place name^ in mg (xg 0 and on Riter names 
of England (1928} Lmdkvut on Middle English Place names of 
Scandtnaiian Ortgm (1912) 7 achris.on ir gio German Infimnce on 
English Place names (1909) Wales No s>stematic work but John ton 
Place names of England and Wales (1914) includes a good man> 
Scotland fohmion Place names of Scotland and Watson the 

Celtic Place names of Scotland (19 7) Ireland Jo^ce Ongm and 
Eisior\ of Irish names of places (i87«f-i9oi) Isle of 3 Man Rneen 
Place names of the Isle of Man (19 6- 8) 

France Longnon Les noms dt heu de la France (1920-23) incom 
pkte 

Germany Forstemann Jellmghaus iUdeutschfs hamenbuch Ort^ 
namen (1913-ifl) including man> Teutonic place names from other 
Continental countnes 

Norway hotske Gaardnavne (189 4^-1919) Aorske Ehenavne 
(1904) Indledmng <1898) bv Rygh Olsen and other Sweden 
^verges Ortnamn (1909- In progress) Ortimmen r Gotebargs otk 
Bahus Lan (1923- In progress) Lmdroth Vira ortnamen (19 3) 
Denmark Danmarks btednmne (19 - In progress) Steenstrup 
Indkdende Studter (1909) De Danske Stedmvm (19x9) 

Holland Nomina Geographtca NeertandMm (2892-1902) Flanders 
Woordenboeh der Toponymte (2924- In progress) Mansion Oud 
Gentseke Naamkunde (1924) 

The periodicals Namm och Bygd (19x3-) and ZetUchnfi fm Orts 
namenforschung (2926-) cover the chief European countries 

(A M) 

PLACENTA, the organ by which the embryo is nourished 
withm the womb of its mother When the younig one is born thp 
placenta and membranes come away as the afterbirth ^ The 
human placenta is a circular disk about 7 or S m m dmmete?^ 
and 1 1 in in thickness at its centre while at its margin it is very 
thm and is continuous with the foetal amibrane& It weighs 
about a pound ♦ 

Mode of Formation ■ — ^Before each menstrual penod during 
the child bearmg age of a woman &e mucous membmne of the 
uterus hyperftophies and at the period b cast ofi but if a 
fertilised ovum reaches the uterus the casting off is postpemed 
until the birth of the chdd From the fact Hiat the thickerwi 
mucous membrane bniag the mterw of the uterus Is cast hi 
sooner or later it is spi^n of as the deadua.^ The fertilised 
ovum on reaching the uterus embwls itself in the ^eady 
pared decidua and as it ealar^jr there m ope part of the ifeewa 
lying between it arid the uterine wall ( deei4«» # 

one part stretched ewer th# surf see d tiw «iiar|mg 
ovrto ( ot ^^’capstlaria* ) and qA Iptot Jtonf w 

nest of Ckt wteriB ( feadoa vera^^) (m^ fig r) It b the 
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basaiis which is specialh concerned m formation ot t^e pi ccnia 
That part which is nearest the ovum is called the tr tun 
compactum but farther away the uterine glanos dna e and 
give a spong} appearance to the mucous membrane ^straum 
spongiosum) Processes from the surface of ihe ovum pere rate 
the stratum compactum and push their wa> into the enlarg d 
maternal bFood sinuses these are the chonomc viili Later 



a verv immature condition finish their development in their 
mother pouch but althou h these mammals have no allantoic 
placenta there an intimate connection between the walls of the 
voik ae nd the uterine mucous membrane and so an umbihcal 
pi cent exists The name Aplacentalia therefore only means 
that hev have no allantoic placenta Among the Placentalia the 
umb heal and allantoic placentae sometimes coexist for some 
time as in the hedgehog bandicoot and mouse 

In the Carnivora elephant procavia (Hyrax) and aard vark 
( Orv cteropus ) there is a zonary placenta which forms a girdle 
round the embryo^ In sloths and lemurs the placenta is dome 
shaped while in rodents insectivores and bats it is a ventral 
disk or closely applied pair of disks thus differing from the dorsal 
disk of the ant eater armadillo and higher Primates which i^ 
I known as a metadiscoidal placenta Thus the form of the pia 
centa is not an alto ether trustworthy indication of the systemic 
! position of it owner In the diffuse and cotyledonous placentae 
the vilh do not penetrate very deeply into the decidua anS at 


Fig % — DIAGRAM REPRESENTING A VERY YOUNG HUMAN OVUM ALMOST 
IMMEDIATELY AFTER ITS ENTRANCE INTO THE DECIDUA THE PLACE OF 
ENTRANCE STILL BEING COVERED WITH A PLUG OF FIBRIN 

the allantoic or abdominal stalk grows from the mesoderm 
of the hind end of the embr>o into the chonomc villi which enter 
the decidua basaiis and m this blood vessels push their wav into 
the maternal blood sinuses Eventually the original walls of 
these sinuses and the false amnion disappear and nothing sep 
arates the maternal from the foetal blood except the delicate 
wails of the foetal vessels covered by undifierentiated nucleated 
tissue (syncytmm) derived from the chonomc epithelium so 
that the embryo is able to take its supplv of ox>gen and materials 
for growth from the blood of its mother and to give up carbonic 
acid and excretory matters It is the gradual enlargement of the 
chonomc villi m the decidua basaiis together with the intervillous 
maternal blood sinuses that forms the placenta the decidua cap 
sulans and vera become pressed together as the embryo enlarges 
and atrophy The allantoic stalk elongates enormously and in its 
later stages contains two arteries (umbilical) and one vein em 
bedded in loose connective tissue known as Wharton s jelly 
At first the stalk of the yolk sac is quite distinct from this but 
later the two structures become bound together (see fig 2) as 
the umbihcal cord A distinction must be made between the 
allantoic stalk and the allantois the latter is an entodermal out 
growth from the hmd end of the mesodaeum or piimitive 
alimentary canal which m the human subject only reaches a 
little way toward the placenta The allantoic stalk is the mass 
of mesoderm containing blood vessels which is pushed in front 
of the allantois and as has been shown reaches and blends with 
the decidua basahs to form the placenta 
For further details see Quains Anatomy vol 1 (London 
;^9 o 8) and for literature O Handbuch der Entmckel 

imgslehre (Jena) 

Comparative Anatomy — If the placenta is to be regarded 
as a clo^ union between the vascular system of the parent and 
embryo the condition may be found scattered throughout the 
phylum of the Chordata In so lowly a member as Salpa a 
placenta is formed and the embryo is nounshed Within the body 
of its parent In some of the viviparous sharks e g the blue 
shark (Cacharias) the yolk sac has ridges which fit into grooves 
in the wall of the oviduct and allow interchange between mater 
nal and foetal blood This is an example of an umbilical pla 
centa In#,the viviparous blenmes (Zoarces mmpwus) among 
the teleostean fishes 200 or 300 young are nourished m the hoi 
low ovary which develops villi secreting nutritive material 
The mammals are divided into Placentalia and Aplacentalia 
in the latter group to which the monotremes and most marsupials 
^belong the ova have a great deal of yolk and the young bom m 



Fig Z — DIAGRAM OF THE LATER STAGE IN THE DEVELOPMENT OF THE 
placenta showing the RELATIONS OF THE FOETAL VILLI TO THE 
PLACENTAL SINUSES FUSION OF THE AMNION WITH THE INNER SURFACE 
OF THE CHORION AND THE THINNING OF THE FUSED DECIDUAE 

birth are sifii^fi withdrawn the decidua being left behind m the 
uterus so these placentae are spoken of as non deciduate 
while other kinds are deciduate 

For further details see S W W Turner Lectures on the ComparaUve 
Anatomy of the Placenta (Edinburgh 1876) A Robinson Mam 
malian Ova and the Formation of the Placenta Journ Anat and 
Pky$ (1904) xxxvm 186 325 For literature up to 1906 R Wieders 
ComparaUve Anatomy of Vertebrates trans and adapted 
by W N Parker (London 1907) O Terasaki Ueber die Githerfaser 
structuren t a menschhehen Placenta Ztschr f Geburtsh u Gyn 
92 94 (1927 bibl) J W Williams Placenta ctrcumvallata Am J 
Obst and Gym 13 i (1927 bibl) H Westermark Weight of the 
Human Placenta relative to that of the Foetus etc Acta Obst et Gyn 
Scandm 4 249 (1925-26 bibl) and F L Adair and H Thelander 
. ^ (^925 bibl) H Richter Zur Physiol 

^ 5S7 <1925 bibl) 

J h Oavi^ B Y Kellog and A L Amolsch Anatomical and Chntcat 
Studies upon 8js placentae Am J Obst and Gyn 7 637 (1924 

Of the placenta J Obst and 

; * 1 * I ^ ® Grosser Vergletchende u mensch 

hcheP^entatwndekre m Halban and Seitz Biologie u Paihologte 

H A fiietnch Bwkpe 
Hmselman NomOes u path 
^ -Pnicfetiwasiej-j- ibid p 241 (bibl) 

Ft ACERS, the common name given to the alluvial deposits 
fKquently beems They consist of sand and gravel 
deposited by existmi^ or fornier sti^ams of water carrying 
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tntus of gold bearing rock Otliir metals e tin arc sm ihrh 
deposited The gold of the placers consi s 01 g ii calicd 
dust and larger piece rounded oy t rition icc nog tt 
The placer ot an ancient s ream ma\ be deep l>ing bccau e ro\ 
ered since its formation with other deposi or e\eii a\^ 

Gold Mimn^ and Metallur^v ) 

PLAGIARISM, an appropriation ur copying f om he worl^ 
of another in literature or art and the pa sirg on of the me 
as original The Lat plagmnus meant a kidnapper tea\r or 
abductor of a slave or child though it is also a ed m the modern 
sense bv Martial (I ^ 9) {Ste Cop ) 

PLAGIOCLASE, in important group of rock forming mm 
erals constituting an isomorphous senes between albite fe^par and , 
anorthite felspar The intermediite member are soda lime 
felspar which in their crvstallographical optical and oth r ph\ 1 
cal properties \ arv progres ivel} between the two extreme albite 
( \b) IvaAlSiO and anorthite f 4 n) CaMSiO The name 


cieavigt fdlc tool and oici sections cut perpendicular to the 
optic i\ s am bi tr^ nes ind t pi ci ill\ those perptndicuhr 
tre p ne 0 aloite twii runs* I l » n ultiple twinrtd ervstiK 
Other 01 ir d de erminilicns a c ava ible for d scnmmi mg he 
t a lous mer ber ot the group 

Bi IOC inv— For a dctiScd unmii of the optxal charac er 
and Ihcir emp^ov ment Ji the rcco nitnn ol the quantititive composi 
tiop of the ic oa he oh wm should be ctnultid H Rosen 
b ch %ftlro }p he Pk tj^raphie d r ihf eri! en mid Gesicine 
Bind 1 Zwute H Iitt ^5 \ufiam revised b O Map e 19 ) 

L Duparc and M Renb ird Li Ditc miration d s Phgiocla es 
(Mem Soc Fh\% II \a* Gene e xl 19 4 fa c i / \ \ 

Wmcbeil £hm nt of Opt tpt 19 pp - 41) 

For t r cen prdimmarv \ ra> btud% of the pla locli e id pars 
reicrence na dso bt nade to E Schitbold For ckntte der 
Mmeralogze Kns allogtaphte and Peirographte (Band \ii 19 7 
pp S-Sa) \ more detailed account of the occurrence of the canons ^ 
membet^ is gn en under \lbite Oljgoci vsn A\ desire LABkvnoRiTE 
I B\t< WMxr A^OFTHITE See also Felsfip (C E T ) 


plagioclase is derived from the Gr irka fios oblique and | 
K\ap to break m allusion to the oblique angle between the ^ 
clea’^ages Names are apphed to members of the plagioclase group 
falling between certain arbitriry composition limits those now 
common!} adopted being albite ( 4 b <}o- 4 b ) ohgoclase f \b - 
Ab ) andesme (Ab -Ab^) labradonte (Ab^-Ab ) b>townite 
(Ab *~Ab ) anorthite (Ab -Aogo) The pure end members are 
practically unknown in nature All the plagiotlases erv tallize in^l 
the triclimc s>stem and as members of an isomorphous series | 
show close!} similar cr} stailographic constants The} pos ess a 
perfect cleav age^araiiei to the basal pmacoid (001) and a less 
pronounced cleavage parallel to the pmacoid (0x0) the angle be 
tween the two cleavages var}mg progressively from 86 4 in 

albite to 85 so in anorthite The molecular volume are closely 
similar (Ab 100 i) (An loi The habit of well formed crystals 
IS usually tabular on the plane #10 sometimes fattened parallel 
to 001 or as in microlitic plagioclases of volcanic rocks elongated 
m the direction of the edge 001 010 Twmniiw is a very important 
character of the plagioclases being almost mvanabiv present and 
affording a ready means of distinguishing them from other fel 
spars The chief twin laws are the Cfarlsbad albite and penchne 
the latter two being commonly polysynthetic give rise to numer 
ous thin lamellae which are the cause of the fine stnations seen 
on cleavage planes and of the banded character visible in thm 
ections of the minerals exammed m polarized hght 
'V^'ith the exception of the sodic end member (albite) which 
owing to the high v iscosity of its melts is with difficulty crystal 
Iized the plagioclases are readily prepared from dry melts of the 
component oxides They show a continuous melting curve the 
intermediate members exhibiting a melting interval The temper 
atures of beginning of melting (solidus) have been dei^i^nnned in 
the laboratory for compositions ranging from p^^Aix to Ab^An 
and of completion of melting (hquidus) for An to Ab 

An These data are shown below ^ 

Temperature of Temperature 

hepnmng of of completion 

melting of melting 

Compo&kon {soMm) {kqmdus) 

Albite (AbssAn ) 1 100 C — 

Ohgoclase (Ab»An) 1 17$ C i 363 C 

Andesme (Ab An ) x 205 C x 394 C 

Andesme Labradonte (Ab An ) i 287 C X450 C 

I abradonte (Ab An ) 1 372 C x 490 C 

Bytownite (Ab An ) i 465 C x 521 C 

Anorthite (An 00) i 55® C 1 550 C 

The density and mean refractive index of the plagioclase felspars 
vary progressively the extremes being albite B== 605 530 

anorthite D=«2 765 587 

Since the plagioclases are of great importance in petrology 
much detailed study of their optical properties has been under 
tahen^ so that it is now possible to determine by simple examma 
tion of thm slices of these minerals the exact chemical composi 
tion and crystallographic onentation of the selected section For 
this purpose the chief determinations are the refractive mdices^ 
and the optical extinctions of oriented sections prmciimUy on 


PLAGUE, in medicine a term formerlv given to any epidemic 
disease cau ing a great mortaht}%but novi confined to a specific 
infectiou fev er caused by b peshs 
History to 1880 — The first historical notice of the plagut is 
contained m a fragment of the phvsician Rufus of Ephesus who 
lived in the time 01 Trajan preserved in the Collections of On 
basius^ Rufus speaks of the buboes called pestilential as being 
specially fata! and as being found chieiiy m Libya Egypt and 
Sv ria This passage shows the antiquity of the plague in northern 
Africa which for centuries was considered as its home It is not til! 
the 6th century of our era that we find bubOnic plague in 
Europe as a part of the great cycle qf pestilence which lasted 
fifty years and spread over the whole Roman world beginning in 
maritime towns and radiating mhnd In another direction it ex 
tended from Egvpt along the north coast of Ainca ^^hether the 
numerous pestilences recorded m the th century were the plague 
cannot now be said but it is possible the pestilences in England 
chronicled by Bede in the years 664 672 679 and 683 may have 
been of this disease especially as m 690 pesUs tngmmna is again 
recorded m Rome 

In the great cycle of epidemics m the 14th century known as the 
Black Death some at least were bubonic plague The mortality 
of the black death was as is well known enormous It as estimated 
m various parts of Europe at two thirds or three fourths of the 
population in the first pestilence in England even higher but 
some countries were much less sev erely affected Hecker calculates 
that one fourth of the population of Europe or 5 millions of 
persons died m the whole of the epidemics 
Tjbe Great Plague of London — ^The great plague of X664— 
166;) must not be regarded as an isolated phenomenon Plague had 
recurred frequently in all parts of Europe m the isth i6th and 
17th centuries Nevertheless m London the preceding years had 
been unusually free from plague and it was not mentioned m the 
bills of mortahty till in the autumn of 1664 (Nov 2) a few isolated 
cases were observed in Westminster and a few occurred m the fol 
lowing winter which was very severe About May 1665 the disease 
agam became noticeable and spread but somewhat slowly Bog 
hurst a contemporary doctor notices that it crept down Holbom 
and took six months to travel from the western suburbs to the 
eastern thrpugh the city The mortality rapidly rose from 43^ 
May to 590 m June 6 137 in July 17 036 in August 31 159 in 
September after which it began to decline The tot^ number of 
deaths from plague in that year accordmg to the bills of mortality 
was 68 596 m a population estimated at 460 000 out of whom two 
thirds are supposed to have fled to escape the contagion This 
number is hkely to be underestimated since of the 6432 recorded 
deaths from spotted fever many were probably really from plague 
though not declared so to avoid painful restnctions In December 
there was a sudden fall in the mortahty which contmued through 
the winter but in 1666 nearly 2000 deaths are recorded 
According to some authorities the plague was^imported 
London by bales of merchandise from Holland which came 
or:^ally from the Levant accordmg to others it was introduced 
^lib 5&V cap ie Onbase ed Busi^maker and Baretd 

berg (Pans, x8sx) in 607 4 
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by Dutch prisoners of war rrom London the aisease spread i 
Widely o\ er England 

\fter 1666 there yas nD/pideraic of phgue m London or any 
part of England thou^^h sporadic cases appear in bills ui inortaht> 
up to 1679 and a column filled up with o was lett till x 
when It final! disappeared The disappeiran e or p%gue m 
London was a ributed to the Great hire but no such can e e 1 ted 
in other cities It has also been ascribed to quarantine bu no 
effective quarantine was e tablished till i 0 so that the cessa 
tion of pla<^ue in En<^land must be regarded as spontaneous 

But this was no isolated fact A similar cessation of phgue was 
noted soon after in the greater part ot western Europe In 1666 a 
severe plague raged in Colo ne and on the Rhine which was pro 
longed till 1670 m the district In the \etherland there was 
^ plague m 1667-1669 but there are no definite notices of it after 
16 j 2 France saw the last plague epidemic m 1668 till it reap 
peared in 17 o In the >ears 16/5-16S4 a new plague epidemic i 
appeared m North \fnca Turke> Poland Hun ar> \ustna and 
Germany pro lessing^generalk northward Malta lost rioooi 
persons m 16 5 The phgue of Vienna m 16/9 was very severe I 
causing 76 000 or probably more deaths Prague m 1681 lost S 000 ' 
by plague Dresden was affected m 1680 Magdebuig and Halle 
in 168 — ^in the latter town with a mortahty of 4397 out of a 
population of about 10 000 Many North German cities sufiered 
about the same time but in 1683 the plague disappeared from 
Germany till the epidemic of 1707 In Spain it ceased about 
1681 in Italy certain cities were attacked tiU the end of the 
century but not later (Hirsch) 

The plague epidemics m Egypt between 1833 and 1845 are 
very important in the history of plague since the disease was 
almost for the first time scientifically studied m its home by 
skilled European physicians chiefly French The disease was 
found to be less contagious than reported to be by popular tradi 
tion and most of the French school went so far as to deny the 
contapousness of the disease altogether 

An outbreak of plague m 1878-18/9 on the banks of the Volga 
caused a panic throughout Europe and most European govern 
ments sent special commissions to the spot The British com 
missioners were Surgeon Major Colviii and Dr J F Payne who 
like all the foreign commissioners arrived when the epidemic was 
over In the opinion of Dr Payne the real beginning of the disease 
was in the year 1877 m the vicmity of Astrakhan and the sudden 
development of the malignant out of a mild form of the disease 
was no more than had been observed in other placed 

Flagtie in India — ^It used to be held as a maxim that plague 
never appeared east of the Indus nevertheless it was observed 
during the 19th century in more than one distinct centre in India 
So long ago as 1815 the disease appeared m Guzerat Kattywar 
and Cutch after three years of severe famine It reappeared 
early next year m the same locality when it extended to Smd as 
far as Hyderabad and m another direction south east as far as 
Ahmedabad and Dhollerah But it disappeared from these imrts 
m XS20 or early in 1B21 and was not heard of again tall July 1836 
when a disease broke out into violence at the town of Pali in 
Marwar in Rajputana It spread from Pah to the province of 
Meywrar but died out spontaneously in the hot season of 1S37 
1823 (though not officially known till later) m epidemic 
broke out at Kedamath m Garhwal a sub district of Kumaon 
on the south west of the Himalayas on a high actuation In 1834 
and 1836 other epidemics occurred which at last attracted the 
attention of the government In 1849-^1850 and again m 1852 the 
disease raged very severely and spread southward In 1853 Dr 
Francis and Dr Pearson were appomted a commission to inquire 
into the malady In 1876-1877 another outbreak occurred The 
symptoms of this disease called maka mwrm or by 

the rte-tives were praasely those of oriental plague The feature 
of blood spitting^ to which much importance had been stttacbad 
appeared to ht not a common one A very remaAable carcum 
$imcp was the death of ammals (rats and more rarely makea) at 
the outbreak of an epidc^nc The rats brought blood and 
the body of ofie e«mmed death by Dr Franc® show^- an 
ectipn qf the lungs. 


History Since 1880 — In uso pla ue ensted or had essted 
mthn +61 V ear in ih tOiio\ in paits of the ^orld (i) Beng 

h^Fi \tnca ( «* Ft in Ruru in (j) Iran, on the Ti ns ana 
Eaphrate the \ ir co ntr> vestem Mabia ( 5 ) 

lover \ulfci Ru ji (6j northern Persia and the shores of the 
Ca pan i ) Rui i on aiiO Garhwal India ^8) Yiinnan and 
Paklioi Chin 

The most tri\ing leitur oi the earl> histo y of plague is 
the griaual r loct i n ot pia*^ue from the west after a senes 
ot exctcain h rt Lrucli\t ou breaks ex ending o\er several cen 
tunes nd i^s di aonsarance froi Europe Vrestern countries 
were the first to be ireid irom it presence namely England 
Portugal and Spam I rom ail the e it h rally disappeared about 
i6bo at the close of a penoa of pandemic prevalence Northern 
and central Europe became free about 1714 and the south of 
France in i The la t outbreak m northern Russia occurred 
in I//O After this plague only appeared m the southeast of 
Fur ope where m turn it gradually died away during the first half 
of the 19th century In 1841 its long reign on this continent 
came to an end with an 1 olated outbreak in Turkey From that 
time until quite recently it remained extinct except m the ii^ast 
The province of Astrakhan where a very small and limited out 
break occurred m 18/ 8 is polibcally in Europe but geographi 
tally it belongs rather to Asia And even m the East plague was 
confined to moie or less clearly locahzed epidemics it showed no 
power of pandemic difiusion In short if we re ard the history of 
this disease as a whole it appears to have lost such power from the 
time of the Great Plague of London m 1665 wmch was part of 
a pandemic wave until the present day There was not merely 
a gradual withdrawal eastwars% lasting nearl> two hundred years 
but the outbreaks which occurred during that period violent as 
some of them were showed a constantly dimmishmg power of 
diflu ion and an mcreasin®^ tendency to localization The sudden 
reversal of that long process is therefore a very remarkable oc 
currence Emerging from the remote endemic centres to which 
it had retreated plague has once more taken its place among the 
zymotic diseases with which modern science has to reckon 

DsJ^tisioii — ^Visitations of cholera can be traced defimtely to a 
point of origin often m India (See Cholera ) Similariv though 
not with equal precision a wave of influenza was shown to have 
started from central Asia in the spnng of 1889 to have travelled 
through Europe from east to %vest to have been carried thence 
across the sea to America and the Antipodes until it even 
tually invaded every inhabited part of the globe (see Inelxj 
enza) In both cases no doubt remains that the all important 
means of dissemination is human intercourse The movements 
of plague cannot be followed m the same way With regard to 
origin several endemic centres are now recognized in Asia and 
Afnca namely^ the district of Assyr in Arabia on the east 
em shore of tite Sea (2) parts of Mesopotamia and Persia 
(3) the distncA;^ Garhwal and Kumaon in the North West Prov 
inces of India (4) Yunnan in China (5) East and Central 
Afnca The last was discovered by Dr Koch 

The following is a hst of countries m which plague is known to 
have been present in each year (see Local Government Board s 
Reports) 1S80 Mesopotamia 1881 Mesopotamia Persia and 
China 1882 Persia and China 1883 China 1S84 China and 
India (as mahaman) 1885 Persia 1886 1887 1888 India (as 
mahaman) 1889 Arabia Persia and China 1890 Arabia Persia 
and Chma iBgx Arabia China and India (as mahaman) 1892 
Mesopotamia Persia Chma Russia (m central Asia) 1893 
Arabia Persia Chma Japan Russia East Africa^ Madagascar and 
China and India (as maJnman) 1895 Arabia and China 1896 
Arabia Asm Minor China Japan Russia and India (Bombay) 
1897 Arabia Chma Japan India Russia and East Africa 1898 
Arabia Persia Chma Japan Russia East Afnca Madagascat and 
Vienna, 1899 Arabia Persia China Japan Mesopotanpi East 
Afnca, West Afnca, Philippine Islands, Straits Settlements 
Madagascar, Mauritius Muaion Egypt, Bntqpeari RusSm 
PortuM Sandwich Islap*, New Caledmha Paragtev 
line Brafeatt 1900, to the ipmWi ^ou|d be kddel iSk# 

AtsteSa CMiforfila <?ksgbw m xqak Sfidtli Atea 
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and in 190 Russia cliiefl\ Ode 1 
In 1S96 piacfue apptared in thi <it\ ol Bombay he m t^fion 
spread gxadu il\ and lowh M.t 1 i but riirm^ ht Lr t +hrie 
Inonth ot I 9/ not onl\ mas ^ ty\n 01 \ ei\ 

aitccted b it di tnet at^ci ci tnii ip ¥l rrt 1 vas a iUc 
notabh Puon kaniihi Cutch M id\i Human'll a Dai an 
Ihe follomin ti ure ncthe^nrU hH 0 Bo u ard It ti 
a well s lie tot 1 rioitiliU in Indi 
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In 1900 there mas in outbreak of plague in \uslralia The 
total number of ca es reported mrQuetnslaiid mas only 1 ^ mith 
53 deaths In S>dney there mere ca^^es mith lo^ deaths^ ai 
case mortality of ^4% The inteetion is suppo ed to have been 
brought irom Noumea m Laledonn mhere it mas present at 
the end of i^gg •Plague in Gla om mas on a stiii smaller scale 
It began so far as could be iscertained in August 1900 and 
during the two months it lasted thtr^mere ^4 ca es and i-, deaths 
Once more the disease was not at hrst reto^nized md its origin 
could not be traced In 1901 plague invaded South Africa and 
obtained a distmct footing both^t Cape Town and Port Eliza 
beth The total number of ca es doWn to July was /60 with 362 
deaths the number of Europeans attacked was 196 with 68 
deaths the rest being natives AIala>s Indians Chmt e and 
negroes With regard to Great Britain a few ship borne cases 
had to be dealt mith at the ports » 

Catisatioa — ^Plague is a specific infectious fever caused by 
the bactllus pestis which mas identified in 1894 by Kitasato and 
subsequently but independently by Aersin {see Bacteeia and 
Disease) It is found in the buboes in ordinary cases in the blood 
m the so called septicaemic cases and m the sputum of pneu 
roonic cases It may also be present m the urine Post mortem it 
IS found in great abundance in the spleen and liver Nothing is 
known of its natural history outside the body but on cultivation 
it IS apt to undergo numerous involution forms Its presence in 
a patient is regarded as positive diagnostic proof of plague but 
failure to find or to identify it does not possess an equal negative 
value and should not be too readily acceptecW^ % quite clear 
from the extreme variations in the seventy of the dpess that the 
resisting power of individuals varies greatly According to the 
Plague Research Committee of Bombay the predisposing causes 
are those leading to a lower state of vitahty of which insuffi 
cient food is probably the most important There as no evidence 
that age sex or race exercises a distinct predisposing influence 
The largest incidence in Bombay was on young adults but then 
they are more numerous and more exposed to infection because 
they go about more than the younger and the older Similarly 
the comparative immunity of Europeans in the East may be ex 
plained by their different conditions of hfe It is doubtful whether 
the distinction drawn between pestts minor and pestu mapr has a 
real aetiological basis Very miM cases occurring in the course of 
an outbreak of typical plague may be explained by greater power 
of resistance in individuals but the epidemic prevalence of a 
mild illness preceding the appearance of undoubted plagne ^ug 
gests some diflerence or modification of the exciting cause Of 
course plague does not stand alone m this respect Epidepitc out 
breaks of other diseases — -for instance cholera dii^tJierra and 
typbold fevei"— are often preceded and followed by the preva 
lenoe of mild illness of m afiiM type ^ 

ChenJoal of the ^wts of recent ohservat^dn 


IS thf cl silRdtion 0 piiici p Ld^i under ht three heads (i) 
h bone r ^ pi on t I 1 t nm i Thi cla itaatioii is 

i hilt.. OIL nc ht tenr tun tmri* vine it irc just muen*^ 
paw tnt rr i 1 I ntct ar to i\ th bti ust i ms 
itadne I t ol ih void Oimomc Hi n i n i to the iirontous 

iGtd th M i p a Lf n it ‘Si h i*iC it 1 d that no 1 buoorac 

is itrh art a c rer di i ^ j 0 1 iati 

Tht lilt \a Its w nir the wid t limi s iii? exhibits all 
tri a m n \tn \ irom a mtrt indi p ) ilion whuh niaj pa s 

a I o t unro ittd tj an t\ rtme '\iotnti oni\ tquiiitd bv the 

n ost violti torn of chokn The iriid ci c art alwu.\s 1 ubomc 
tne oh %aritti aie mv i uLlv utrt andalnost liwn fuil 
Intuba ion is fotntralG trom to 1 da>s but it hi been 
ob erved a short a th r 5 ix hours and as long as ttn cli>s 
^Bombaj Rt tarch Committee) As a rule tht onstt is udden ^ 
ana well n arked 

(xj Bubonic cases usudly constitute three fourths of tho 
whole and the symp oms na\ therefore be tailed t>picai In a 
well marked case there is usuall)| an ngor — m children 

convulsions — followed by a use of tempenture with vomiting 
headache giddiness mtokrante to hy^ht pam m epiga tnuni back 
and limbs sleepk nes apathv or delirium Iht headache is 
described as spli ting delirium is of the bu v t>pe like dtiirium 
tremens The temperature vanes greatly it is not usually high 
on the first da> — from lox to ic^ — and ma> even be norma! 
but sometimes it rises rapidly to 104 or 10^ or even 10 / F a 
fall of two or three degrees on the second or third da> has fre 
quentiv been observed The e>es arc red md inflamed the tongue 
IS somewhat swollen and at tirst coverj^d with % thm white fur 
except at the tip and edges but hter it is drv and the fur yellow 
or brownish Prostiation is marked Constipation is the rule at 
first but diarrhoea may be present and is a bad sign A char 
actenstic symptom m severe cases is that the patient appears 
dazed and stupid is thick m speech and staggers The condition 
has often been mistaken for intoxication There is nothing how 
ever in all these symptoms positn eiy distmctiv e of phgue unless 
it IS ahead} prevalent The really pathognomonic sign is the 
appearance of buboes or inflamed glands which happens early m 
the illness usually on the second day sometimes they are present 
from the outset sometimes they cannot be detected before the 
third day or even later The commonest seat is the grom and 
next to that the axilla the cervical submimllary and femoral 
glands are less frequently affected Sometimes the buboes are 
multiple and on both sides but more commonly ihe> are umlat 
eral The pain is described as lancinating If left they usualty 
suppurate and open outwards by sloughing of the skm but they 
may subside spontaneously or remain hard and indurated 
Fetechiae occur over buboes or on the abdomen but they are not 
very common except m fatal cases when they appear shortly 
before death Boils and carbuncles are rare 

(2) Pneumonic plague was observed and described m many of 
, the old epidemics but its precise significance was first recognized 
' by Childe m Bombay He demonstrated the presence of the baciUi 

in the sputa and showed that the mfiammatioii in the lungs was 
set up by primary plague infection The pneumoma is usually 
lobular the onset marked by rigors with difficult and hurried 
breathmg cough and expectoration The prostration is great asr#. 
the course of the illness rapid The breathing becomes very 
hurried— forty to sixty respirations m the mmutcr-and the face 
dusky The expectoration soon becomes watery and pfbfuse 
little whitish specks which contain peat quantities of bacilli 
The temperature is high and irregular The physical signs are 
those of bi^ncho pneumonia oedema of the lungs soon su^t 
venes and death occurs in three or four days 

(3) In septicaemic cases the symptoms are those of the bu 
borne type but tnore severe md without buboes Prostration and 
cerebral symptoms are particularly marked the temperature 
rises rapidly and very high Ttfe paliefit may die c<||^tose wathin 
twmty foiir houm^ but more comtioidy death occurs op the 
ofid or third day l^ecovery is very rmre 

The case mortality of Sb® exqeedin^y hi|| 

The lowest recorded ^ 34^ n an# the *t 0 
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Hong Kong m 1^99 During the first fei^ uetks in Boniba> it 
^was calculated b> Dr \iegas to be as high as 99^ It is very 
much higher amon«^ OrieHals than among Europeans In the 
Bombay hospitals it was about 70% among the former and be 
tween ^0% and 40^ among the latter uhi h was much he arre 
as in Oporto S>dney and Cape Town It appears there! ore hat 1 
plague IS less fatal to Europeans than cholera The average 
duration of fata! cases is live or ix davs in the House oi Conec < 
tion at Byculla where the exact period could be well ob erved ^ 
it was five and a half days Patients who survive the tenth or 1 
twelfth day have a good chance ot re overy Convale cence is 
usually prolonged Second attacks are rare but not unkno\ n 
Diagnosis — ^When plague is prevalent m a locality the diag 
nosis IS easy m fairly well marked cases of the bubom t>pe but 
less so m the other varieties 'When it is not prevalent the 
diagnosis is never easy and m pneumonic and septicaemic cases 
t IS impossible without bacteriological assistance The earliest 
cases have hardly ever been e\ en suspected at the time m any out 
break in a fresh locah^y It n>«iy be taken at first for almost any 
fever particularly typhoid or for venereal disease orl>mphangitis 
In plague countries the diseases with which it is most liable to be 
confounded are malaria relapsmg fever and typhus or broncho 
pneumonia in pneumonic cases 
Dissemmation — The investigations of the Indian plague com 
mission working in conjunction with the advisory committee 
showed that bubonic and septicaemic plague are transmitted by 
the agency of fleas Highly susceptible animals are not infected 
by their plague stricken fellows so long as fleas are excluded from 
the cages but with the -^introduction of these ectoparasites the 
disease forthwith spreads from the sick to the healthy Sub 
sequent experience has confirmed the main findings of the com 
mission and outbreaks of human plague are unquestionably mere 
extensions of precedmg or concurrent plague affecting ammals 
Rats {Rattus rattus) are of outstanding importance as reservoirs 
of infection through their close association with man but mar 
mots {Arctomys hohac) gerbilies {Tatera lovengulae) and ground 
squirrels {Cttdlus heecheyt) have been responsible for epidemic 
outbreaks m China South Africa and California respectively 
The plague commission concluded that the disease can be trans 
mitted by the faeces of infected fleas but did not state that this 
IS the usual method of spread Bacot and Martin later demon 
strated that the entrance to the flea s stomach becomes obstructed 
by a mass of plague bacilli Such fleas m their persis ent efforts 
to feed merely succeed m distending the gullet with blood which 
now contaminated regurgitates on to the skin of the host The 
organisms then enter the body either through the flea s bite or 
through some abrasion of the skm 
The flea most commonly incriminated as a plague vector is 
Xenopsylla cheopis but several other species of rat fleas (Cerato 
phyllus fasemtus SUvaltus ahalae) the common mouse flea (Lep 
topsylh muscuU) the dog flea (Ctenocephalus cants) a marmot 
flea {Ceratophyllus stlanttevi) and the human flea (Ptdex trntmts) 
amongst others are proven carriers of plague 
Epidemiology — ^Laborious studies on the biology of fleas 
have added to our knowledge of the epidemiology of plague 
These insects cannot withstand desiccation and their survival 
^apart from their host is proportional to the rate which they 
lose moisture Bacot and Martin (19 4) found the water content 
of fleas tohe So% of their weight and death occurred before the 
loss of water had reached 60% of their weight This goes far 
to explain the observation that plague does not mamtam itself 
m epidemic form when the temperature nses above S«» F accom 
panied by a saturation deficiency of over 30 of an inch 
The seasonal variations in the spread of plague have been 
recogmsed for many centuries In temperate countries epidemics 
attain their maximum in the summer months whereas in tropical 
climates the onset of hot dry weather brings an existmg epidemic 
p»to an end Hi each case the peak of the plague curv^ coincides 
with meteorological conditions most favourable to the activity 
and longevity of flieas In contradistinction to the foregomg 
pneumonic plague once established spreads mdependenHy of 
araifials and fleas In outbreaks of ordinary plague a secondary 


imohtntn oi tit lung supervenes in a small 
ta e ^nd li atmospheric and environmental conditions favour the 
surv val no ran mis ion 0 the baciih an epidemc of pneumonic 
plague n uy re ult the virus bem transmitted from the cougher 
o the vittim up 0 a ran e of about three feet 
Treatment and PropJay axis— Unfortunately there is no 
plague specii c Serum to be really effective must be pvenbe ore 
the symp oms of the di ease are manifest an impossible procedure 
in most ciscs btili Tvhtn available serum should be administered 
mtr venous V in doses of 80-100 c c s and repeated Some ad 
vocate miection of ^tincture of lodme (7-10 minims) ® 
an 1 fptics mtravtnou l> and also into the buboes These 
measures are of doubtful benefit Buboes showing signs of sup 
puration should be incised Otherwise treatment is on general 
lines and cardiac stimulants should be administered early 

So long as members of a community are content to live in 
as ociation with rats and fleas correlative plague is a likely result 
Meanwhile plague prophylaxis consists mainly of warfare agamst 
rats in the hope of ultimately banishing them from human habita 
tions and from contact with man Any general elimination of these 
pests over wide areas is a slow costly and usually impracticable 
affair and ail that cm be achieved in most cases is some degree 
of palliation by rat proofing of gram stores wharves and other 
place which serve as centres ^or the dissemination of plague 
Destruction of rats by trapping and poisoning is a commendable 
procedure but of itself will never eradicate endemic plague for 
the losses in the rat population are quickly made good if sur 
V Ivors are provided with food and harboura^ An important 
measure of personal prophylaxis is moculation with anti plague 
vaccine which affords a goo(jpflegree of protection Persons enter 
mg plague infected houses should wear gaiters and otherwise 
render their clothing as flea proof as possible if there is any 
suspicion of pneumonic plague «goggles and masks made of sev 
eral iavers of fine srauze should be worn without fail 


BrBLiOGRAPHV — Journal of Hygiene Plague Supplements (1912--7) 
League of Nations Report ch 130 Prevalence of Epidemic Disease 
in the Par East (Geneva 19 3) Ministry of Health Report 19 
Hydrogen Cyanide for Fum^ation Purposes (1923) Sir L Rogers 
Recent idvances m Tropical Medicine (London 1928 bibl) J A 
Mitchell J H H Pine and A Ingram The Plague Problem %% South 
A frica Historical Bactenological and Entomological Studies Vol in of 
Publications of the South African Institute of Medical Research (1937 
bibl ) J H L Cumpston and F MacCallum History of Plague m 
iustraha jgoo-igzs Dep of Health of Commonwealth of Austraha 
Service Publication No 32 (Melbourne 1926 bibl) Wu Lien Teh 
Treatise on Pneumonic Plague Pubs League of Nations m Health m 
13 C H 474 (Geneva 1926 bibl ) B J Lloyd Plague Fast Present 
and Future Journ Amer Mtd Assn 1923 LXXXV 729 (bibl) 

(J F P A Sl H L He) 


PLAICE {Pleuronectes platessa) a flat fish that ranges from 
Iceland and n^jlhern Europe to south of Great Britain and one 
of the most mpoitant commercial fishes of the North sea Other 
species of sdS^hat siimlar form with large eyes on the right 
side and with a small terminal mouth are the dab and flounder 
from these the plaice is easily distinguished by the red spots 
scattered over the body The pharyngeal bones are strong and 
bear large blunt teeth used for crushing the shells of the bivalves 
that are the principal food of this species A length of more 
than 30 in and a weight of 8 lb may be attained but nearly all 
the fish marketed are less than half that length 
PLAINFIELD, a city of Union county New Jersey USA 
24 m W by S of New York city served by the Baltimore and 
Ohio the Central of New Jersey and the Reading railways Pop 
(1920) 27 700 and 34 4 m 1930 by Federal census With the 
adjacent boroughs of North Plainfield and South Plainfield the 
population of the Flamfields was estimated locally at nearly 
50 000 Situated on high ground among the charming Watchung 
hills well laid out and strictly zoned Plainfield is one of the most 
attractive of the residential suburbs of New York There are five 
golf courses in and near the city clubs devoted to various sports 
and recreations a symphony orchestra a community playhouse 
and excellent public and pnvate schools While manufacturing 
IS relatively unimportant there are substantial industries and the 
aggregate ofitput %n i9«7 was valued at $14 708 345 The city^s 
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issessed \a!iiatioii for iq b ma ^ 4^ ^ ^ct Ittreit hiri 

dates from 1664 ^ 60 a gnst mill e ec to and tar scmr 

jVears the \2Ilage ’vvas called Millto n The tow^ hip 01 in 
^eld created oat 01 the to\ n hip of W esttie^a in 15^ a d m 
1S6/ the ut} ^as char ered 

PLAINS INDIANS The tribes of the centra por on ot he 
\orth "Imencan cortinent on the open plain «n€i p rkiard 
prairies extending from Alberta and Saskatcheman to Texas and 
from the RocL> Mountains almo t to the Missi sippi rntr lormtd 
a natural unit both in en\ironment and culture E tntialh this 
territory is the habitat of the Imencan bison tbuttaloi and on 
this animal the Plains tnbes pnmanl> depenold for tood he! er 
clothing and man> utensils and to its habits manx oi their cus 
toms were adapted The eastern tribes m the prairies seasonally 
combined bison hunting and maize farming the western ones 
in the plains proper were wholly nomadic Origmailv the\ trans 
ported their tents and belongings on traxois frames dragged bx 
dogfe After the introduction of the horse b\ the Spaniards be 
ginning about i6:)0 this animal graduall> replaced the dog tribal 
movements became freer while their numbers augmented and 
their Culture elaborated They camped m large circles of tepees 
conical tents of bison skins supported b> long poles leaning on a 
primary tripod {or four poles) — highly specialized conxement 
dwellmo- quickly pitched and strfcL Cooking was by roasting 
or with hot stones in bison rawhide containers meat predom 
mated heaxil} in the diet Property and food were s ored and 
transported m rawhide bags and pardeches Clothing was ot 
deer (antelope elt) skins supplemented by bison robes and was 
well tailored ample comfortable and often highly ornamented 
with embroidery of porcupine quiilj^ later beads Social orgam 
zation was simple matrilmear clans patrilinear clans or non 
exogamic bands according to tnbe \\ arfare was constant being 
earned on partly for profit (horse ^aiding) but chiefly for honour 
a man s career depending directly ofi the prestige of his war ex 
pioits hence arose the sxstem of counting coups that is pub 
iiciy recounting blows struck on enemies The best known ritual 
was the so called Sun dance Most other ntes were conducted 
by societies which among some tnhCs were age graded Super 
natural power was sought in visions by most men warriors as 
well as enters There were sacred bundles for tnbes clans and 
societies these were fetiches preserved for generations 

The Plains tribes are proud brave out spoken and direct and 
possess an unusual sen e of individuality and personahty The 
physique is exceptionally tali rangy and hardy Mith their long 
braided hair fringed costume eagle feather war bonnets mounted 
on pomes with tepees as a background the Plains tribes have 
captured the imagination of recent generations of whites and 
pass popularly as the most representative of Indians The most 
typical Flams tribes are the Dakota Assimbome Blackfeet Gros 
Ventre Arapaho Cheyenne Kiowa Comancbii*^t|iers are the 
Sarsi Flams Cree Flams Ojibwa Wind River ShoMjne Mandan 
Hidatsa Ankara Pawnee Omaha Ponca lowa^to Missoun 
Kansas Osage Wichita Kiowa Apache and among the tribes m 
or across the Rocky mountains the Kootenay Flathead Nez 
Perce Bannock Ute and Jicarilla Apache have been especially 
influenced by Flams culture The preponderant stock is the 
Siouan next the Algonkm Shoshonean Athabascan Caddoan 
are also each represented by two or more tnbes 

C Wissler Indians of the Flams (Am Mus Nat Hist 1912) 
for a general summary and monographs or books by G Catlm W P 
Clark E H Curtis G A Dorsey J O Dorsey A C Fletcher G B 
Grinnell A L Kroeber F Ea Fteche Lewis and Clark R H Lowie 
Maximilian (Prince zu Wied) W McCIintock J Mooney J Mune 
S Riggs J W Schultz L Spier C Wissler (A L K) 

PLAINSONG or PLAIN CHANT A general term for a 
certain style of unisonal music compnsmg chiefly the church 
music called Gregonan which belongs to Rome and that called 
Ambrosian which hails from Milan But the other Western 
collections of church music much less well known than these and 
a good many groups of Eastern church music could also quite 
properly be put under this heading 

Origin- — There are various factors m the genesis of music 
which determine its essential characteristic Music intended for a 


un e lb nett in rtguiar in lU rhxthm so also though itss 
t eo i mu It \hith is se to x^rse On the other hand 

n u 1C flUed a prost text 4s no o-iegular Thus there an e** 

di eren I ot rhx nn m nu ic r ingoing t om t itt time to 

th ! ees of moxemcn one mu it arises from reatatioa 

ard he need to dtciami on words arti and audibix 

X hiic other mu n ms at meiodx that is to a> a ^ucces ion of 
sound mhKb 1 pitas ml for its o^n sake and xxouia be so indt 
pendent!} oi am words 

The etcksiastical mu it vhich is tilled plain ong 2 so named 
betau e it is unmta ured music not rtgulir m rhxtlim a aiutus 
planus as contra ted with lantm minmrahtlts or mtasured music 
It IS his feature that chitflx di erentiatcs it from modem 
mu 1C and at the ame time ahits 11 with such things as sea 
changes counting out rhyme and the like The Christian church 
like other wor hipping bodies requires euphonious sounds for 
the recitation 01 its psJms and for the reading ot its scriptures 
in public As these passages art not (lor the most part) written 
m any strict metre the music tq be presided is essentialh a 
plain chant there are sex era! clas es 0! such piainsong 
In^ueace of the Psalter — ^The chief mfluence m this evolu 
tion has been that of the Psalter Hebrew poetry follows a met 
ncal system but this disappears m tran lation There survives 
howexer a more obxious feature of the original viz its parallel 
ism This conbequently becomes a prominent characteristic of 
certain sorts of plamsong so that the chants directly derived from 
the psalms take a binary form The recitation demands a reciting 
note on which the text tin be freely recited in its own rhythm 
and shape If this note alone is used eifect soon becomes m 
the strict sense of the word monotonous Therefore the music 
adopts the natural tendency of the voice to rise up to its reciting 
note at the beginning and to drop down from it at the end of the 
phrase Thus arises the commonest chant form of plamsong con 
sisting of (i) an intonation ( ) recitation and (3) cadence m 
each halt xerse The psalm tones whether Gregorian or Ambro 
Sian take this shape and the form is capable of more or less elabo 
ration for the psalms The Gregonan tones are very simple more 
elaborate forms of them are used for the Gospel canticles and 
still more dex eloped forms for the Introits A hrmt is naturally 
set to the amount of elaboration either (a) when whole psalms 
are to be sung at length or (b) when they are to be sung by the 
whole congregation however select verses only are sung 

and are sung by trained singers there is far more scope for elabo 
ration and the developed responds used both at Mass and at the 
Choir office exhibit this chant form m a highly ornamental shape 
The chief development occurs m the Cadences In its simplest 
form the musical cadence affects only the last syllable e g there 
IS the drop of a minor third Next it concerns the last two syl 
lables These two simple cadences are familiar even to those 
who do not know the Gregorian tones from their being used in 
the Versicles and Responses of the Prayer Book The more elabo 
rate cadences naturally followed the cursus used by Latin prose 
writers of the best or at any rate the most formal style In the 
responds a five syllable cadence is constantly m use and often 
in a highly decorated form 

Al! this music arises out of the recitation of psalms For the 
purpose of Reclaiming the lessons of Senpture only the simpler 
inflexions were used and the same is true of the prayers or col 
lects except a few which are of exceptional solemnity such as the 
Preface or the Lord s Prayer as used in the consecraaon prayer 
at Mass or the Hallowing of the Font at Baptism 
AntipKops — ^Next to be considered is a totally different way 
of beautifying the recitation of psalms or other prose texts In 
stead of elaborating the chant itself there was interpolated be 
tween the verses a suitable refram These refrains came to be 
known as antiphons and thus side by side with the olte 
method which came to be called * responsonal from the responds 
which represented it at its fullest develcfwaent thftre arose the 
newer ^antiphonal method The former music developed from 
recitation and even in its most elaborate forms m more *or less 
degree it hung round a reciting note The antiphons i^ere pure^h^ 
melodic and the method had its quahty and memni^ 
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not by reference to a do n nt reciting note but to the hnal 
^ note on which it iiltim c me to re^^t 

Antiphonal music underwent modificatiop and de\elopnent 
just as the re ponsonal music did I+s relation to the psalm al 
tered the singing of the refrain aftei each \er$e survned inainl> 
m processional use In choir oftice the reiram was droppea so 
that It was png onI> at the beginning and end of the p aim or 
else m a curtailed form at the beginning and in full onh a the 
end In the psalmod> of the Ma s the opposite form of abbre\ia 
tion was adopted For at the Introit and the Communion the 
psalm became re tricted to onlv one or two \ er e and at the 
Communion it ultimatel} disappeared altoo^ether leaving the 
Antiphon alone 

Some antiphons composed on a large scale arose independently 
of any connection with a psalm These were used especiall> m 
processions Others retained the idea of a psalm \ erse but util 
ized for such verses not the normal p aim tones but independent 
melodies perhaps as elaborate as the psalm itself Such antiphons 
especially prevailed a|^the Of^tory m the Mass 

The greater part of the classical Gref^onan plain chant falls into 
one or other of these two classes The amount of elaboration 
depended mainly upon two considerations (i) the importance of 
the occasion and ( ) the capacity of the singers A great festival 
or a specially dignified part of the service demanded richer treat 
ment and the trained singers undertook more difficult music than 
the congregation the soloists than the choir generally 

Tlie Oregoriam Mtisic — ^The Cantilena Romana Gregonan 
chant proper is thus a body of music purely v ocai and ecciesi 
astical evolved by the l^pal choir m the course of the fifth and 
sixth centuries This was codified in the time of St Gregory (c 
540-604) (qv) and it stands as the basis of ail the Gregonan 
Music The Milanese tradition was similar but less artistic It 
IS called Ambrosian (see St Ambrose) but the term has no 
historical simificance as the term Gregonan has A comparison of j 
these two famihes of plain chant bnngs out clearly the compara | 
tive crudity of the Ambrosian tradition as distinct from the 
artistic balance and delicate finish of the classical Gregorian chant 
The same is true also of such other specimens of Western ecclesi 
astical chant as are known The Gregonan reform marks the close | 
of a golden age of classical monody The middle ages subsequent 
to St Gregory produced nothing so good and the later part of 
them while produemg only little and decadent plainsong depraved 
also the form of the classical tradition 

Something more must be said to desenbe the contents of the 
Gregonan corpus and also to explain the musical theory which 
lay behind it The music covers the whole se of services of the 
Roman rite but pnncipally the Mass and the senes of daily Choir 
Services At the Mass some of the things sung are invariable 
while others change according to the Sunday or Festival or occa 
Sion generally The unchanging elements are chiefly the Kyrte 
Credo Samtm Agnus dei and Glona in excelsis For these the 
old tradition provided Mtie or no change of music and what 
there was followed very simple lines suitable for congregational 
singing The variable elements were pnncipally the Introit psalm 
the Gradual respond the Olfertory antiphon and the Commun 
ion antiphon The Gradual was at times replaced or supplemented 
an Alleluia with a Verse attached to it or by % Tract The 
Alleluia belonged specially to festive seasons and occasions the 
Tract to ^nitentiai Neither of these falls exactly into either of 
the two chief categories responsonal and antiphonal The Tract is 
a very ancient but elaborate type of the developed psalmody the 
Alleluia was an innovation which came m towards the end of the 
classical period and extended beyond it into the Silver Age when 
httle else was being composed 

For the choir offices there was provided a large number of 
antiphons to go with the psalmody and a considerable number of 
responds which mainly served as interludes between the lessons 
^at Maitins When hymnody began with St Ambrose it was 
up and mcorporated into tbe services by the monte but Rom# 
was for a long time too conservative to admit hymns The pto 
song hymn tunes are, m the nature of th# case mnr# 
metrical than tbe other music but they retain a — 


freedom df movement and are not measured like modem 

xSderlyina Musical Theory —The musical theory which he^ 
behmd this music is based on a series of eight ® ^ 

It u e the olu diatonic scale of the Greek theorists (equiv^ent to 
tht V hite notes of the pianoforte with the adition of B) but 
the modes themselves are different from the old Greek modes and 
h use of the old Greek names only leads to confusion ine 
ei ht mode system probably the same as the oKrorixos which 
underlies the Eastern church music but the on ms are obscure 
alike m East and West The scheme seems to go back at least to 
St John 01 Damascus (c ^o) but it is known in the West only 
in theoretical treatises derived through the B>2antme teachers at 
the court of Charlemagne at the end of the ei hth centuiy 

The eight modes are really four pairs each pair bein founded 
on the same note the one scale (called Authentic Mode) being 
an octave rangm<^ above the foundation or final note the com 
pamon (called Plagal) being an octave rangm above and beloW it 


First 
Second , 

Third 

Fourth 

Fifth 

Sixth 


A BCD EF G a be d 


BC D EF G a be d e 


CD EF G a be d ef 


Seve^j D eF (T 


a be d ef g 


Each of these pairs has a character or tonality of its own depend 
ent upon the position whiijt the semitones have in the scale 
None IS similar to the major or minor key of modern music It 
IS this tonality which gives the special character to plain song 
melody Some theonsts have ifeckoned twelve or even fourteen 
Modes but this is unnecessary So far as pitch goes the range of 
two octaves covered by the eight modes is adequate and so far 
as tonality is concerned the new modes would be only the same 
as the first four or six over again with the Bb used instead of B 
(For further discussion of Modes see Harmony ) 

This modal theory does not fully account for all the procedure 
of the classical plain chant (practice always surpasses theory) 
but these eight modes are clearly the foundation of this music 
whether responsonal or antiphonal 
In the middle ages the cantilena Romana was handed on by tradi 
tion from St Gregory s days m the mnth century it was recorded 
m the notation reames The notation on a stafi which began a 
couple of centunes later while it fixed accurately the pitch of 
each note failed to reproduce the rhythmical dehcacies which the 
earlier notation had recorded Hence the recent renascence of 
classical plain song has been based on a return to the reames as 
interpreted subsequent tradition 
The revivS^terest in music of the Carolingian era stimulated 
composition mxch had been long in abeyance Not only new 
music for new feasts arose but fresh settmgs of the Ordinary 
(fixed elements) of the Mass While the old music was preserved 
It was padded out with new and inferior mterpolations called 
by the generic name of 'Tropes These had their day and per 
vaded all the church music for a century or more but then they 
went out of fashion leaving only two considerable legaaes (a) 
a further senes of settings of the ' Ordinary, (b) the new form 
of ih3^hinical or (later) metrical poem called Sequences or 
Proses These survived m considerable ntimbers doym to the 

presmt time only a few are ip use 
Modexrr Revival --The nse of the art of hatmohy beginning 
from the eleventh century diverted attention tW monody 
of |Maan ^hant and part singing had the efect of * measuring ^ the 
xm^ic m wt It feH mto regular bme and was no longer toe 
or plam^^ Under tee mfiuences the ojd pfam^ofig wa^ ml 
gressively doted mi m muRC went up 

te down Jot te ^ mtm *d teSX 

' vanod# sorters tq 
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foiiomers and in tue re\na! %\ich h s prod iced iht mv. \ ncan 
Gradual and i producing b\ degrets. a res ored \n a 

veil Wiili the reco\er\ ot the mu ic his cone d^mw m t 
upon its use and tud} as being the o^icial ir j ic oi th Ro^ an 
Church i\\ RT 

PLAINTIFF Ste PR\CnCE 4ND I OCEDIR^ 

PLAINVIEW^ a cit} ot north \m e n 1 t\as L S \ o 
in W b\ "N of r ort \\ orih on tht uu h plains o Pan 

handle at in altitude of ^ o ft the count} £ it of Hak coun^> 

It IS on Federal high \a'vs o ind 0^5 and is sirred b\ the "^inta 
Fe ind the Coior do and Southern raiko^ o) 

3 9S9 m 19 0 S s 4 bv the Fcderil ctnsu It is the trade centre 
of 5 000 sq m of farming terntorv (p rtl> irrigated 1 raising 
^lefly cotton ‘^^heai and gram sorghums The Texa Pi hindie 
Plains Dairy Show is held here annualh The 1 e for the cit 
was sur\cyed m 188 The se dement renamed a meu trading 
post for the cattlemen who then occupied the entire region until 
thc1*a2lwa> reached it in 190/ whereupon it was incorporated a 
a City By 192/ it had an a sessed valuation of $6443 061 Di 
versified farming began to displace ranching about 1915 and the 
cultivltion of cotton began in 1918 
PLANCKj MAX (185S- ) German phy icist was bom 

at Kiel on April 23 1858 He studied at the universities of 
Munich and Berhn became an Msistmt m Munich Umversitv 
and was subsequentl> appointed a professor m Riel (1885) and m 
Berhn (1889) Planck devoted himself to the studv of theoretical 
physics and m particular to that of thermodynamics His lec 
tures oil this sobjfct appeared in book form and were translated 
into English French and Russian He gained mlernational fame 
by his Lam of RadmUon (1901) wh|fih asserts that the energy of 
radiation is emitted and absorbed in integral multiples of certain 
indivisible quanta of ener y which depend on the frequcncv 
of oscillation of the electrons In 1912 Planck extended this 
quantum theory (g u ) to ail kin 3 s of energy and added the 
assumption that only emission proceeds discontinuousl> in quanta 
while absoiption is continuous On this assumption he was able 
to derive the distribution of energy m the spectrum of black 
body radiation The quantum theor;f has been developed and 
modified by him and many other physicists but the foundation 
was laid by Planck s work on black body radiation In 1918 he 
was awarded the Nobel Pn^ie for physics Planck became editor 
of the Anmlm dcr Phystk He was elected a foreign member of 
the Royal Society m 1926 

Among hi5 works are Di€ Entstekmg und btshengt Bntwtckelung 
d^r Qmnimtheom (19 o Eng trans 192 ) Vorksungen uber die 
Tkeone der W armestraklung (19 i) Fhyszkalmhe RundbUcke (1922 
Eng trans 19 5) Emfuhnmg m die Tkeone der Ekktn itai utnd des 
Mogneksmns (x9 2) and Die Ahkitmg des Strahlungsgesetzes (1923) 
PLANE The simplest definition of plane given by the Greek 
geometers is that of Heron of Alexandna (c — ^a surface 

such that if a straight line passes through on it the 

hue coincides wholly with it at every spot alj^ays Crelle 
(1834) defined it as the surface containing ail the straight lines 
(throughout their entire lengths) passing through a fixed point and 
also intersecting a straight hne m space (For plane a tool see 
Euge Tools ) 

See H Schotten Inhalt md Methode des plammetnschen Vn 
temcMs (Leipzig 1890 1893) Sir T L Heath The Thirteen Books 
&f Eudids Memenis {1926) (See also SumiAcn) 

In botany plane is the common name of a handsome tree 
known bolanic^iy as Fhtmm orseMdts (family Platanaceae) a 
native of Greece and western Asm a favourite shade tree of the 
ament Greeks and Romans and introduced by the latter to 
soqthwdst Europe It is ofie of the most successful trees m 
I^don and other large towns# the smooth face of the leaf is 
easily washed by rain and the perioical peehng of the bark abo 
serves to get xkI of surface deposits of soot etc It is a brge trw 
with widely spreading branches and alternate p^atety five- 
lobed leaves resenliing those of the ^canaote m dmps 
ImiAss ^ of a brtgh» green The 1»d m thb leaf axil 
fe pirotected dmin^ its devdo^wt by the hoBo^ t»8e of the 
wkeh hfts Ifte m extin^^er vAen fthe l«f falb 
nf etAwnu nkifeeshfel fiowf?s ere botoo m dense 


% 

ftm uluus \hi n lont n 1 cith r***"*^ or fcnplc flowers the 

m ill It CL J re ci rre in 1 ball from v\hich ^ 

Thfcv ^^naualv tpiia e dmn*^ m ^it rcadm tax itd by 
lid A \ ir e y of U n ir k’^owi n mllivation the com 
rrrt Ians lot nape t \ d i ic ) he London phne 
when b li uiP ^ e lob d lav var it amati has very 

Lttpv mu h h 1 Lil le \e and \ r i,c a var^egi ed fob 



age Flatanus ocetdeMdu an alhed species is a native of the 
Umted States being most abundant and growing to its largest 
size m the basin of the lower Ohio and the Mississipp rivers 
It was mtroduced into England early m the t /th century and is 
occasionally met with in western and central Europe it is known 
m America as sycamore and buttonwood It diSers from F 
onentaks in its less deeply lobed more leathery pubescent leaves 
and m the usually solitary balls of fruit Boli the native syca 
more and the London plane are extensively pkated as omameatal 
tre^ in the eastern Umted States The California sycammre (F 
racemosa) ai|d the Anzona sycamore (P Wngktm) of the efer 
treme South west are much smaller than the eastern ^ea^ 
PLANER see^dACMxm Tools Wmm wohkimo Machxiiprv 
PLANET (Gr wkexmrrn^ » wainterar) The term i?as a|3pied 
m the anaent Ptolemaic or geocentric astronomy to the sev» 
heavenly bo^es which were observed to change their pfcces as pro 
lected agaimt the badgreamd of the stecalW fij»d stars Ttee 
bodies were the Sun the Motm Merewy ¥eiMiS, Mars Juptet 
and Saturn al of wkch were siiippi«d to revolve rotiad e«lh 
in the modOT or hidic^eittric asfctehomy by Amtardrt® 

of Samos in the tfeiid century b c bet im^ten m ne#«ted ^ 
revived hf Oopenaems m ti» iifth of lie Qrnutim 

It fe ^pf^ed lo all daric ahd 

the of «ii fawrn 1|®» kw 
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PLANET 

I Uemeni^ of tie Ormh oj iJte Major Flanetsf r tlic Epoch ig2§ Jan 0 GMN 
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Earth 
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Mars 
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Jupiter 

21 

Saturn 
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Neptune 
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48 

09 
1 13 

73 

130 


26 

o 

58 

41 

o 

36 

57 


16 

4o o| 
6 31 
0 / 
57 7 
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Perihelion 


76 

lOI 

334 

13 

91 

169 

43 


iS 9 
56 8i 

23 

42 2 
51 4 
42 o 
568 

279 


Planet at 
epoch 
L 


105 40 
212 10 

99 38 
39 2 
277 6 
212 26 

350 50 

139 59 


25 31 
10 23 
33 06 
29 19 
16 69 
2 90! 
7 04I 
22 73 


Period of 
Sidereal 
revolution 


87 967 days 
224 701 

[365 256 

I 881 years 
II 862 
29 458 
84015 
164 788 


Reliable elements cannot yet be g^iven DtUame at discovery about 41 units Inclination aDout 17 
rather less than ^00 years Planet within Neptune s orbit at penhehon 


Mean daily, 
motion 




40923 
I 6021 
o 9856 
o 52403 
o 083091 
O 033460 
o 011731 
, o 005981 
Period probabm 


In mean solar da}- s and tropical years 


Piazzi discovered Ce^s a sin^li planet revolving between the or 
bits of Mars and Jupiter and the first of a great host of small bod 
les known as minor planets or asteroids while m 1S46 Neptune 
was added to the list of major planets following on the mathemati 
cal work on the unexplained irregularities m the motion of Uranus 
by Le Verrier and independently by Adams (see notes on Nep 
tune) Recently (1930 Feb ) a yet more remote planet has beerf 
found at the Flagstaff Observatory near the position predicted by 
the late Professor Lowell It has been named Pluto Most of the 
major planets possess moons or satelhtes So far as at present 
known Neptune possesses one Uranus four Saturn nme Jupiter 
nine Mars two and the Earth one 

Distances of the Planets — ^An empirical law expressing very 
closely the relative distances from the sun of the primary planets 
known to the ancients was discovered about the middle of the 
seventeenth century by Titms of Wittenburg but it was later 
brought into notice by Bode and is generally known as Bode s law 
If a senes of 4 s be wntten down and 3 be added to the second 
6 to the third i to the fourth and so on each of the added num 
bers being double its predecessor the sums of the first se\ en num 
bers are 4 7 10 16 28 ^2 100 These numbers divided by 10 ! 
were found to give with a surpnsmg closeness the relative dis 
tances of the planets as far as Saturn except that no phnet was 
known to revolve m the orbit correspondng to 8 between the 
orbits of Mars and Jupiter ^hen Uranus was discovered and 
found to fit m well with the next number m the senes (19 6) the 
conviction was strengthened that the gap between Mars and Jupi 
ter must be occupied by some planet and a search for the missing 
body was organized But before systematic work was actually be 
gun the Mtle planet Ceres was found The discovery was soon fol 
lowed by others and at the present time considerably more than 
I 000 of these mmor planets are known They are not however 
actually confined to the gap above mentioned The httle planet 
Eros discovered by Witt in 1898 comes at perihelion within 13 
000 000 miles of the earth s orbit and hence it is of special value 
to astronomers for the determination of the solar parallax which 
fixes the scale of the planetary system Hidalgo discovered by 
Baade m 1922 in the most distant part of its orbit goes out as far 
-e the orbit of Saturn and has a mean distance sightly greater 
than that of Jupiter The actual distances of the greater planets 
from the^un in miles will be found in Table I 

Oxbits'aiid Phases of the Planets. — ^From the observations of 
Tycho Brahe the great Danish observer Kepler deduced the 
following three great laws of planetary motion — 

(1) The planets move in ellipses with the sun at one focus 
Hitherto it had been beheved that the circle being the most per 
feet geometrical figure celestial motions took place in circles 

(2) The straight hne from the sun to a planet (radius vector) 
passes over equal areas in equal times The importance of this law 

^ was that It involves a contmually varying rate of motion, which 
was also contrary to accepted behefs at the tune To ipaintam the 
equa^estnptiou of areas in unit time a planet must travel fasta* 
in the neighbourhood of penhehon where the radius vector is at a 

^ rmtoirrmm than hear aphelion where it attains its maanliim value 


(3) The squares of the periodic times (the times required for 
the orbital revolutions of the planets) are proportional to the « 
cubes of the mean distances (the semi major axes of their dirbits) 
This IS known as the karmontc law and defines the relationship 
between a planet s orbital motion and its distance from the sun 

From these laws of planeta »7 motion Newton deduced his law 
of universal gravitation which has achieved such remarkable sue 
cesses and prepared the way for Einstein s relativity theory 

The dimensions form and aspect of a planet s orbit as well as 
the position of the planet in the orbit at any ^me are defined by 
what are known as its elements These are — ■ 

(i) Half the major axis^or mean distance (generally denoted 
by a) This defines the size of the orbit 

( ) The eccentricity {e) or the ratio of the distance of the sun 
from the centre of the orbit to^he mean distance This defines the 
shape of the orbit 

(3) The inclination (1) of the orbit plane to the echptic te to 
the plane of the earth s orbit 

(4) The longitude of the ascending node {fi) the direc 
tion at the sun of the pCint on the orbit (measured from the 
vernal ec^umox or first point of Anes ) at which the planet 
crosses the echptic from its south to its north side This defines 
the aspect of the orbit 

(5) The longitude of the penhehon (co) This defines the 
direction of the major axis m the plane of the orbit 

(6) The period (?) i e time the planet takes for a revolution 

(7) The longitude of the planet at the epoch (L) or time (T) 
of the planet s perihelion passage These elements are given for 
the several planets in Table I 

Since the orb ts of Mercury and Venus lie within that of the 
earth these two planets when observed telescopically will show 
phases simAf^those presented by the moon When on the far 
side of the t e near the time of supenor conjunction eadi 
of them will %^pear like a smaE full moon As the angle earth 
planet sun increases a proportionally diminishing fraction of the 
illuminated surface wdl be presented to view and when the angle 
reaches 90 the planet will appear half illuminated like the moon at 
first quarter Following this a crescent form of steadily dim msh 
mg breadth will be assumed as the planet moves toward inferior 
conjunction at which point it passes between the earth and the sun 
Subsequently to this the phases described will be repeated in the 
reverse order mp to supenor conjunction when the planet wiE 
again be full The phases of a planet revolving outside the 
earth s orbit differ from those of Mercury and Venus in as mudh 
as the angle earth planet sun can ne\ er increase to 90 
Mars although at times presenting a markedly gibbous aspect nke 
a nine or ten days old moon is always more than half illuminated 
In the case of Jupiter the defect of illummation is so small as to 
be almost imperceptible but during the occultation of a satdhte 
the planet s dark hmb is seen across the satellite s disk, and a fiafi- 
row black space separates the latter from the bright part of 
planet s surface In the cases of the planets revolving oOit»d^ 
Jupiter the phase is quite imperceptible even ' 

scopes The variations m apparent diamefcor and brighti|c?tfe 





PHOTOGRAPHS OF PLANETS 

Venus show g the ph d g e t t g d m t r r It g f m ev I I b t Ih 4 J p I h w g th g t d p t tl i f th I k N 2G 3927 

b I Id th I f th Ih 5 J p t Ih w f th d p I d f Ih pi t N 25 1926 

§t V ous pets f the pi lit nd I g sy t m (1909-27) . ^ , ,» it. 

fSaturn $ sped urn HI str I ng the fotat on of th pi net d th m t r t n t f th i o t 6 t 1927 Upp f d f w ia 
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of course also be small m tbe^ases of the remoter planets ^ 
Fiiysical Condition and Atmospheres* — ^There is a broad ' 
distinction between the two groups of the major planets on either 
side of the zone q| the asteroids The planets of the inner group 
are of relatively smaU mass and high density and possess solid 
surfaces Those of the outer group especiailj Jupiter and Saturn 
are of much larger mas,s but of very«^ow density The density of 
Saturn is actually less than that of water The masses of the 
planets possessing satellites are derived from the distances and 
periodic times of the satelhtes by in gp,pphcation of Lepler s third 
law The masses of Mercury and Venus are deduced from their 
gravitational effect on other bodies 
There is for each of the planets a certain critical velocity de 
termmed by the force of gra\ity at itj surface and a particle of 
matter travelling at a speed m excess of this value will escape 
from the planet m question and revolve in an mdependent orbit 
round the sun These critical values for the several planets are 
given m column 12 of Table II Now according to the kinetic 
theory of gases every molecule of a gas is an independent particle 
and is in constant motion Its velocity will depend on the atomic 
weight and the temperature and may attain to thousands of feet 
per second A molecule with such a high speed in the upper part 
of a planet s atmosphere where it will be comparatively free from 
collision with other molecules cannot be retained by a body with 
low surface gravity but will escape into space It might be ex 
pected accordingly that only the large and ma^i planets are 
enveloped m dense atmospheres and that those m small mass and 
low surface gravity have atmospheres which are i^reater rarity 
and tenuity Observation shows that this is m general the case 
The spectra of the planets of the outer group contain strongly 
marked absorption bands due to their atmospheres while those of 
the inner group — ^Mars Venus and Mercury — ^show but little de 
viation from the ordmary solar spectrum It may be that the light 
received from Venus is almost entirely reflected from the upper 
part of the atmosphere but in the cases of Mars and Mercury 
most of It has passed through the planetary atmosphere twice As 
a matter of fact the atmosphere of Mercury seems to be almost 
neglipble It is known that the moon which is stiU smaller has 
none at all that 1$ appreaable and it cannot be supposed that 
an atmosphere exists on any of the minor planets the largest of 
which (Ceres) has a mass only and a surface gravity only 
^ as great as the corresponding values for the earth 
Tbo interpretation of the spectra of the outer planets apart 
from the mere fact of considerable absoirption is puzzling From 
the accompanying plate and Table HI it will be seen that there 
are one or two rather faint but broad bands in the spectrum of 
Jupiter which are seen to be much stronger in the spectra of 
Saturn Uranm and Neptune The two latter also contam a 


number of additionii bands The origin of the bands was still 
unknown m 19 / 

Temperatures of the Planets — \ matter of special interest 
m regard to the planets is that of the temperature of their sur 
faces Speaking generally it mav be said that the suriace tempera 
lure of a planet which is without apprec’^bie heat of its own and 
IS warmed onl> b> the solar r diation is determined by a number 
of factors of which the following may bt specially mentioned — 
(i) The distance of the planet from the sun the intensity of solar 
radiation obeying the well known inverse square law (2) The 
degree in which the planet s surface approaches that of a perfect 
radiator (3) The presence or absence of an atmosphere and the 
nature of such atmosphere (4) The planet s rotation It can be 
shown that a black sphere without an atmosphere rotating with 
sufficient rapidity to be heated equally all round would have a 
mean surface temperature given by the formula 77 /\^R 
where T is the temperature in degrees centigrade reckoned from 
the absolute zero and R is the distance of the body from the sun 

Tabce in 

PlA>7ETAEY Spectea 


Principal Absorption Bands Peculiar to the Planetary Atmospheres 
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Neptune Uranus 
/Neptune Uranus 
ISatum Nep une 
/Neptune Uranus 
\Satum ? Jupiter 
Neptune Uranus 
fN^tune Urajuus 
(Saturn Ncfjtune ’ 
/Neptune Uranus 

1 Saturn Jupiter? 
/Neptune Uranus 
(Saturn Jupiter 
/Neptune Uranus 
jSaturn Jflpiter 

1 Saturn Jupiter 


taking the ewrth s distance from the sun as umty But should the 
penods of axial rotation and orbital revolution be equal so that 
the body turns always the same face to the sun the formula be 
comes for Itie point immediately under the sun r«=s92 /yjR 
This means 0 g that on a perfectly mdiatmg planet without an 
atmosphere at the distance of Mercury the pomt on the surface 
where the sun is overhead would have a temperatufe of 631 C’ 
(absolute) With a quick rotation the tmm surface temperature 
would be about 445 "" C (absolute) or 542 F Tlie corn^lbndmg 
absolute temperatures at the distance of Marsicome out\3xg| C 
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(ii^ F) ind 4 C (*^ •>( Fj and at hat of eptune only 
71 C (—00 F) an 5^ ^ ( — 6b F) The actual ^cmpera 
tu es \AriIl of coirse be hecttd to a large ettent bv t e pr ence | 
of an tmosphere which while directh refiectin^^ a largi proper ion 
of th solar rays checks the escape b> radiation ot such s pene 
trate it ind reach the planet s surf a e 

bntii comparati\ el> lately hoaeaer the onl> available methods 
of estimating the surface temperatures of the planets were those 
based on general physical principles and in view of the great 
uncertamtv as to the conditions prev ailin^ on the planets and par 
ticularlv as reg rd the natuie of their atmospheres the conciu 10ns 
arrived at vvert, neces aiii> of a, hi<yhl> speculative charac er But 
m recent wears great strides hive been made m the development 
of radiometnc apparatus and by the use of thermo couples m 
vacuum ceils with e\tremel> small receivers and sensPive gal 
variometers it has been found practicable to measure with consid 
erable accuracy the radiations recei ed from the planetary sur 
faces and even m some cases from particular parts of those sur 
faces In th se measurements- transmission screens of such mate 
rials as water quartz glass fluorite arc interposed in the path of 
the ray which absorb the radiations m certain paits of the spec 
trum and thus enable the tot J radiation to be resolved into a 
number of spectral componen s For example when a water cell is 
emplo>ed the infra red heat radiations are cut out and the ratio 
of the transmitted to the total radiation of the planet provides 
data for determining the temperature of the planet s surface It 
will be clear that if the ratio of transmission through the water 
cell IS large the heat radiated by the planet is small but that if the 
transmission ratio is small the proportion of heat ra>s is tom 
parativ ely great The matter is of course complicated somewhat 
by the presence of water vapour in the terrestrial and planetary 
atmospheres but the necessary corrections can be estimated and 
it IS found that the reduction of the observations by various 
methods such as those based on (i) the distribution of energy in 
the spectrum (2) the fourth power law and the measured water 
cell transmission as worked out by Menzel and (3) a companson 
with observations of the moon all lead to satisfactorily accordant 
results 

The conclusions reached are of great interest Measurements of 
the heat radiations from Mercury give values which support the 
conclusion that the planet s periods of rotation and orbital revolu 
tion are the same and that its atmosphere is negligible or nearly 
so In the case of Venus a considerable amount of heat is appar 
ently emitted even by the unillummated surface which suggests a 
quick rotation Observations of Mars at the Lowell observatory 
m 1922 1924 and 1926 which are m fair agreement with those 
made at Mount Wilson show that despite the planets distance 
from the sun the tempe alure dunng the day rises well above the 
freezing point and exceeds that value even at the polar regions 
dunng the summer that the bright regions are cooler than the 
dark regions that the summer hemisphere is warmer than the 
winter hemisphere that afternoon temperatures are higher than 
those of the morning and that low temperatures are recorded 
from what appear to be cloud surfaces which check the escape of 
h^at from below These radiometric results for Mars are consistent 
with telescopic observations of the surface features — ^particularly 
With the melting of the polar caps — ^and with terrestrial exper 
lences of seasonal and diurnal temperature changes 

As regards Jupiter and Saturn the results obtained have given 
occasion for some surprise Physical observations of the sur 
face features of these planets particularly the former com 
bmed with the known low density suggest very strong analopes 
with the sun and apparently give evidence of considerable stores 
of beat Yet the radiometric researches of Coblentz LampI^ i 
and Menzel mdicate a teipperature of about loo C for the visible : 
siirfece of Jupfter and a value slightly higher for that of Saturn 
t>r H Jef reys too^ has concluded on theoretical grounds that the 
temperbturemf these planets is low Observers ind it 

accept the pos^tibh that the very la^e and ^ ^ 
iurbap^ ^apd rapid dbangos exhibited by Jnpiter can have wnr 
origm w aokr ^d ipfihnp m the v^ew W 

pm we were mhst be a ccm&derabfe m i 


tircpce beHiecn that at the centre and that of the external parts 
oi he planet iras The difliculty mi h be lemoved if it can 
be uppo ed the tbadv burfaces of Jupiter and Saturn are 
cOTipo ed ol sub nee which ha\e a ver> low boiling pomr 

Habitability of the Planets - — ^I will be clear that the 
Vwtiou foinrs abui e referred 0 have an important bearing on the 
ques 2or 01 the sui ability of the planets to be the abode of Me 
\part from the que tion of temperature their low density rules 
out the lar e planets of the outer group as possible habitations for 
anything at all resembling human life It is on the planets of the 
inner group with their solid surfaces nd their proximity to the 
un that th rt ^ui ite condi ions must b looked for Of these 
planets Mcrcur chose periods of axial rotation and orbital revo 
lution are identical "Mth its scantv atmosphere its extremely high 
temperature on the sunlit side and the intense cold of that which 
is in perpetual night cannot be habitable unless it be m the re 
St noted region near the boundary of the light nd dark hemi 
pheres Of \ enus almost nothing is known apart from it^ re 
semblance to the earth m volume and mass and its possession of 
a seemingly cloud laden atmosphere About Mars much informa 
tion has been gathered Its transparent atmosphere has perftiitted 
a study in considerable detail of its surface markings and physical 
condition with the result that the planet is known despite its 
small dimensions to exhibit important resemblances to the earth 
It ma\ accordin well support some form of animate life 
though certain important differences m the conditions prevailing on 
its surface would seem to preclude its habitation by heinous quite 
hke man More than this can hardly be said Fut it may be held 
probable that on a planet where the required conditions are found 
life of some sort exists and ihat at some period in such a planet s 
hfe evolutionary processes may bring its inhabitants to the status 
of intelligent beings 

See Astronomy and articles ijjider planetary names 

PLANETARIUM IS tne name given to an arrangement 
made by Zeiss of Jena for produem®* an artificial sky By optical 
methods images of the sun moon planets and stars are projected 
on a large hemispherical dome and by mechanical and electrical 
means the apparatus can be revolved so as to show the principal 
motions The name planetarium is apparently given because of 
the success with which the apparent motions of the planets 
amongst the stars can be shown but the apparatus makes possible 
the representation of many other astronomical phenomena 

For several centuries orreries have been used to demonstrate 
the motion of the planets round the sun according to the Coperm 
can system Perhaps the best arrangement of this kind is in the 
German Museum at Munich where the observer can be carried 
m a cage which is moved m a path representing the earth s orbit 
By means of a penscope he can look out on the motions of the 
other planets and at the stars of the zodiacal constellations shown 
on the wall by'^’^ns of small electric bulbs But it is impossible 
m a model nature to make the relative distances correct 

and thus to get^e proper ahgnment of the various bodies When 
this instrument was ordered from Zeiss m 1913 it was suggested 
that another astronomical model might be made depicting the 
heavens as actually seen from the earth and it was suggested that 
the heavenly bodies might be represented by electric bulbs fixed or 
moving on a rotating dome This suggestion however was soon 
discarded m favour of another due to Dr Bauersf eld in which the 
images of the bodies were projected optically on a fixed dome The 
resulting apparatus has been a great success It is found that 
when a dome soft or more in diameter is used the appearance 
is extremely hke that of the actual sky For the stars it is merely 
necessary tb have the projector mounted so that it can be rotated 
about an axis parallel to the earth s axis tor the sun inoop apd 
planets smajl models true fo UMure^ are constructed Tjhe angks 
between the orbit planes are aEpwed for and ^y the n^e of 
eccentric circular ^notion |he elhptrc , motion h dmte closely 
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PLANING-MA.CHINES— PI ANKIOX 

1 

IS m tiie correct position among t he ar Th georng o has been ro e tf id o much vi?r "i uis cained out dianng 
arran^^ed that the mtan motion re lecara eh rtpre fn tO'^nd t 1 irtt tir nr iir the airccf or o e Thom on and 

only comparati\e^> slight periodic t or i*nect po i ions oi Jj^i Murr \ \nrtit eqaJ \ areat hE r ark ^ is the rhnLton 
he sun moon and planets The ph e of the moon re ho% n L x ^‘irr cirn c oat h\ ^bt \ U jnil \?ctor Hu sen oi 
by an occulting device t r r v oi Kit tl Hi exp li^ion worked m the 

The planetarium can be operated at xarvin peei co re \ ^ o t n ’^iih h ii vtrr a rented Braiiat Schiitt 
spending o the phenomenon to be demo ra ed so that even F Ki i 0 \I 1 i iquu work on Iht pUnkton has 

such a slow motion as that of he proce sion o the eq nxc is h en founi to h thf 1 1 hoi s t! r td b} tbest worLtrs and 
•Withua its range To shoiv the rising and st,tung o the heavenly b> ht cvtraoi din'll!! n rtile i a oi Hen en and the i methods 

bodies a day is compressed into an in ervai of from i to | with their re uh ii ike up the modern ut-iice of Hdrobiologv 

minutes to how that of the pianets the diurial motion can be i The Flankton in General — ^Tht ivih dnitm ptlagic 

put out of gear and a year run otf m intervals varving irom / life o the ea a.rd of iresh wa r» on i ts n tinh of micros opic 

seconds to 4 minutes The origmal model wa made for one oraan n There are one lar i pHn s and animals hat are 

latitude only but m later ones by introducin®^ i^n addition i planktom n iheir habit uih re tut guif weed iSar^assum) 
axis of rotation the latitude can be altered at will The ^atb are meda le s nhonophorcs and other 1 !H h he some mollu s ^ 
shown brighter than they appear m the sL} — the eves of the hie the pieropodo i ^ hale feed 1 the pcarH niutiiis etc It 
spectators comm®* from the da\ light would 0 lierwi e ta e too * is no u ual however to cor lotr these relatively large plants'* 
long to be sensitive enough to see them It is of course im * nd animal when we are dis u mg the plankton in prictice we 

possible to make the sun as bright as m nature but this his the f «.ke the latter to mtan the organism whvh arc as a rule m 

* advantage of enabling the stars to be ein in the sky along with * v ible to the naked eve because ol their minute size and trans 

the sifti and thus demonstrate the motion of the sun amongst the . luccnev Even he mo t traisp rent 1 wa ei may contain very 

stars large number oi these microscopie organisms and sometimes 

"With the planetarium the spectator can see in an hour or so the> are so alundant that the w iter ma} be coloured or turbid 
motions which can only be see*^ m the heavens by years of [and they mav even tint snow and ice \ practical distinction is 
watching When a vear is compressed into a minute or two the [ m de between the Macroplankton which can bi. caught by hi er 
planets can be seen chasing one another about the skv desenbm^^ mg the vntcr through very finel} v oven silk cloth and the 
loops advancing and retrograding just as they do so slowly in Microplankton whiih are so small that they escape through the 
nature Great attftition has been paid to details so as to make the pores of the finest fabrics that can be employed Later on we 
apparatus as perfect as possible e g the bn htne s of the objects shall consider more fully the methods of collecting the plankton 
IS dimmed as they approach the hon^n and the hght is practically ^ further practical distinction m discussing distribution is that 
cut off as the star actually reaches the horizon The date cor between the Transitory Plankton and the Permanent Plankton 
responding to the confi uration can be projected on the dome a The former category includes all those organisms which have a 

well as the names of the constellations and bv means of a lutni brief pelapc drifting stage m their life history after which 
nous pointer a lecturer can point out oojects of interest Planetaria they develop into actively swimming large animals (the h^ekton) 
have for some time engaged popular interest in a number of Ger or into rooted or sedentary plants and animals (the Benthos) 
man towns In the United States the first to be erected was the The latter category includes a multitude of species of orgamsms 
Adler Planctanum at Chicago but others are now to be found m which live throughout their lives as planktonic pa sively drifting 
Los Angeles Philadelphia andNewYdlrk the last named of which individuals It is customary to distinguish between Oceanic and 
was opened in 1935 Nentic Plankton the former inhabiting water which is far from 

(J htter being practically restricted to the zone of 

PLANING-MACHINES rank in importance with the shallow water near the Continental coasts Then there are many 
lathes and drilling machines and cut various kinds of plane sur plankton orgam ms that prefer to Live near the surface of the 
faces in metal The pnnciple is that of attaching the metal to a sea and these we call the Epiplankton while there are others 
long table which slides truly upon a massive bed so that by that habitually live m the deeper layers of the ocean these make 
holding a cutting tool m a slide overhead the material becomes up the Bathyplankton Finally the different oceans seas zones 
shaved off as the table moves The width of surface is treated of latitudes etc tend to harbour characteristic plankton com 
by giving the tool a cross traverse The shde moves on a hon mumties so that a naturalist who is very familiar with plankton 
zontal rail for tins purpose and the rail is adjustable up and investigations can often say where an unknown sample has been 
down two upnghts fiankmg the bed Tool shdes often put collected 

on the faces of the upnghts as weE so that th^o^s of the work After this general survey we may now consider the vmems 
may be planed Planing machines are of value for big and kinds of organisms that occur in the plankton 
small articles they may take one of the former^nd deal with Transitory Flanktoiur-A great number of marine or 

It singly or a whole stnng of smaE objects can he clamped in gamsms ^spawn m the general sense^that is they discharge 
hue on the table and surfaced off (See also Wood woebotg their spores eggs and larvae into th* sea where these tfeia^ 
Machinery Machine Tools ) sim|Ey drift about while they undergo devefepaent After 

PLANKTON IS the namp. which is now given to the dnfting latter process is complete the organisms Imve the {danteon cons, 
(and usually microscopic) hfe contained in the waters of the nmmties eithw to settle down on the sea bottom or to waftl 
seas lakes ponds and streams Its study was begun just pnor about in the sea as freely locomotory amrnals Thus the e®* 
to i84S by the great German zoologist Johannes Muller m the and larvae of inmjjnerahte marine speaes are transitorily plAak 
sea round Hehgoland Associated with MuUer m 1845 were his tome orgsansmgS finally becoming foeothic or neWc oriw Bentks® 
pupils Max Muller Busch Wilms Wagener and others Ernst mdudes all the organisms that live on or are attached to the sW 
Haeckel as a student of 20 years of age tras with J Mhller at bottom wMe nekton mdudes those mhers that are activefy 
Hplrgnl and t& 1854 and began to study the plankton When ’ locomotory in their habits UmmE Bioiow ) 
sad Muller “ymi have once mitered this pelagic magic world I Tbm most of the fishes spawn thdr eggS and spwiaa 

you rtell not eaaly leave it agam Rapd extension of idankton toaoa into tiie sea wat<» whore tie prodssses o* fertahiatote and 
investigation followed both in Gemany and m Great Bntam embrynme devdopmtot occur When embryonic <tevelepck«t 
and ®ie great names aSsoaated with this branch of 19th century teds the Mde fi* is a larva sod as such it Simply drifts about 
i Tiqnop biology are Heinnch Muller A Kolhker C Gegmbaur, m the sea Finally its develcpnent *5 wmpleted«by a mete r 
I^eniknrt, Cad Togt, T H Huxtey and Mclntodi morphosis and thto it asMmh® the dorte and habits which Sfhs 

la 1873^6 the Chaltenged ma<fe her voys^e of circunmviga- dwteettostee tf rte spe«S(^ B leaves tlm jtekton aiid 5 ||fiscomes 
ttemldgretf coltetsenSof i^aMoawere33Diade»aatheSetetf a nefite aaaaal, Mn^ tf the 'manne Crustacea repefece m 
ffie vtorld MaEUy* ether iK^Sgte hsjve sbIi;^ »» made hut tee 1 the same way, Ctet m they m*t7 «Wctly emit eggs into the lea^ 
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Fig t — PLANKTON DIATOMS PERIDINIANS ALGAE (HIGHLY MAGNIFIED) 
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or the parents may for a time carry these eggs attached to their 
bodies but m most cases the embryos develop into larvae which 
are always small practically non migratory and which fimsh 
their development while dnftmg in the plankton Many of the 
Moiiusca lay their eggs (enclosed in cases or cocoons) on the 
sea bottom but others emit the eggs and sperms mto the water 
In aH cases however the larvae drift about for a time Just 
the same general life history is displayed by most of the worms 
the polyzoa and practically ail the echmoderms sponges and 
coelenterates The rooted algae hberate their zoospores into the 
sea on the httoral and shallow water zones and there these 
myriads of (even microscopically) tiny orgamsms dnft about 
and pensh 

The wealth of life that is so produced is incredibly great Even 
one large cod will spawn annually several millions of eggs ail 
of which exist for a short time m the plankton and some of 
which become larvae and small baby cod So also with almost 
every kind of marine animal its eggs that are spawned every 
year must generally be counted by the thousands or hundreds of 
thiipsands Yet on the average of all the eggs produced by any 
gjanne ammal only one or two can undergo development and 
growth up to full reproductive maturity The remainder destmed 
tc pensh in the struggle for existence have their hff phase for a 
few weeks or months m the hordes of transitonly planktomc 
organisms 

The PSrmanent Plankton* — ^In all parts 0f the seas and 
oceans the plankton always contains great numbers of orgamsms 
that have this habitat throughout their whole lives There are 
many large permanently planktomc organisms— %ome algae 
many medusae (which are sometimes so numerous as to make 
a visible coloured carpet on the surface of the sea) many other 
coelenterates (such as the Siphonophores and the Ctenophores) 
some worms some molluscs hke the pearly nautilus and the 
Heteropods Pteropods (the latter may exist in great shoals 
r*d form the food of the whalebone whales) These large plank 
ton ains^als and plants are however few and unimportant when 
compared with tjie multitudes of the microscoincally smaH am 
mas and plants which abound even m water that appears to 


the naked eye to be perfectly clear and barren 

Among the Crustacea the little animals called Copepods 
Schizopods Ostracods Cumacea with some less abundant groups 
are always and everywhei present m the plankton and some 
times they are extraordinarily abundant They live mainly m the 
upper layers of the sea but many species are also found in very 
deep water Their significance even for human affairs is very 
great for they are the food of such fishes as herrings pilchards 
sprats hake and other kinds that are regularly caught by the 
fishermen Many other marine animals of course eat them 
They may be so very abundant that sufficiently large numbers to 
cook and eat may be taken by fine nets drawn through the sea 

Worms belonging to the groups called Polychaetes and Chae 
tognatha (these are the bristly jointed worms and the translucent 
arrow worms ) abound The only planktomc vertebrate (or 
rather chords ^ ammals are some of the Tunicates and one 
kind of thes^^reatures — ^the salps — ^may at times be so very 
abundant in ul^sea as to clog and sink the drift nets set by the 
herring fishermen The Heteropods and Pteropods are the only 
permanent plankton dwellers belonging to the Moiiusca There 
are no Echmoderms that are always planktomc but the beautiful 
larvae of these ammals hve for a time pelagically The Coelen 
terates are some of them permanently planktomc (me above) 
but most of them (the zoophytes sea anemones corals etc ) 
hve on the sea bottom and their larvae appear for a short time 
only among the plankton None of the sponges axe permanent 
plankton demzens 

Great numbers of species of umcellular ammals and plants are 
always planktonic we shal notice the principal kinds very briefly 
premising that their full description means writing great books 
on zoology and botany Among the Protozoa are the Foraminifera 
and Radiolana— the former characterized by theur calcareous and 
the latter by their siliceous skeletons These animals are micro 
scopic m size (though sometimes big enough just to be discerned 
by the naked eye) They are found everywhere in the sea and 
they are so numerous that extensive regions of ocean floor at 
depths of about 2 to are covered with fine oozes fiaade up 
aliaost steely of the shells of Foramimfera and Radiolana that 
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Fig 2 — VARIOUS larvae of marine animals {HIGHLY MAGNIFIED) 
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live and die m the upper la>ers oPthe ocean These shells are and sequences of these changes depend on the region ifvhich is 
beautiful and interesting objects when seen under the microscope being inve tigattd and this is particularly the case when we con 
Very important from the human ^omt of view are the Pendmi sider the larvae for the nature and abundance of these will de 
ans these are unicellular organism^ that can be regarded either pend on the nature of the local benthic and nektic faunas If 
as plants or animals and they are about as abundant as the Pro however we consider the "North Atlantic region the following 
tozoa that we have already mentioned They also have ver> ele general descriptions will appi> to some extent at all events to 
gant shells made of a kind of cellulose material which is impreg most local regions 

nated with silica Great numbers of ^endimans hve in the sand The cold and dark months December to February are generally 
and mud m the very hallow sea bottom near the land but most periods when the marine plankton is scarce and when the Diatoms 
of the species are pelagic — that is they are permanently plank and Pendmians m particular are relatively few in number This 
tonic The pelagic Pendmians are important food materials for is because of the feeble intensity of sunlight which is necessary 
some fishes — ^mainly the pilchard (when it is in the sardine for the growth and reproduction of these organisms But some 
stage) These organisms are interesting from another aspect — time about March or 4pnl there is a great outburst of hfe in the 
it IS they that mamlv cause the phosphorescence of the sea sea Certain indispensable food matenals (inorganic nitrogen 
Sometimes when the sea is very fier} an orgamsm called hoett compounds silica and phosphates) have been accumulating dur 
luca IS so abundant that the water may be visibly turbid and mg the dark months in the spring there is a rise in sea tem 
discoloured perature and this acts as a stimulus to vital processes but the 

The Diatoms are to be regarded as umceiluiar algal plants and mam factor is the increase m the length of the day and the grow 
they are on the whole the most abundant of all the planktonic mg intensity of sunlight The result of these changes is that all 
organisms They have external transparei^ iiuceous shells the vegetable plankton but particularly the Diatoms become 
which are elegant in form and are often sculptu^ with beauti stimulated to reproduce so that there is almost an explosive out 
fui patterns They exist eveiywhere m water— ponds lakes burst of life m the sea and great swarms of Diatoms invade the 
on the mud and sand of the foreshore and sea bottom attached shallow sea areas This is the great event of the year-— the ver 
to weeds/ etc —the main restnction on their presence is the nal maximum of vegetable life m the sea 
absence of hght for being green plants they cannot hve except Immediately following it comes the reproduction of neE^c 
in the presence of solar radiation There are innumerable species and benthic animals Hosts of Bishes Crustacea Mollusca Echino 
and they are so abundant m the ocean that imihons of square derms and worms spawn their eggs into the water or deposit them 
miles of bottom at about ooo fathoms in depth (and mainly on the sea bottom The eggs hatch out and the waters of the sea 
in the Antarctic) are covered by the dead shells of Diatoms teem with larvae The latter must feed and they utihze the v^e 
The Mtcroplafikton — The above observatofs apply to the table plankton Kl^^atoms alga! spores etc) The production of 
larger planktonic organisms but there are numerous species which animal larvae lasts into the early summer (or even later with 
are not captured by using the ordinary tow nets (presently we some species) but while it goes on there is a diminution in the 
refer to the methods that are employed by the planktologists) abundance of the Diatoms Those indispensable food stufis which 
These smaller species (the Micro or Nannoplankton) mclude accumulated during the winter months are largely used up while 
many minute Diatoms Pendmians shelled and naked Protozoa the vernal maximum of vegetable plankton lasts The extraor 
Flagellates unicellular Algae and algal zoospores There are of dinary abundance of Diatoms therefore falls oS duni^ the 
course hosts of marine bactena but these we do not consider m months of June to August but about then the Pendmians begin 
this connection We shall see that m point of numbers of mdi to increase The summer months are characterizoi then by su 
Mduals the microplanktomc oi^amsms far exceed the larger forms relative scarcity of Diatoms a great increase m the Pendinis!» 

The Seasonal Vamtions m the Plankton^Everywhere an abundance of larvae belongiiig to many groups oi mverte 
tn the sea and in fresh waters the composition and abundance of brates and a great abundance tn the Copepods x 
the plankton change with the season To some extent the nature In the autumn or early winter tfee Diatoms sometimes\nc^^ 
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again — ^there is an autuim^I 1 laximnm But this is™ ver> bnef i 
phase and \\ith he of the da\ and the d op in ea 

cemperature tow aXi^ tne%g!iuai mimmum all Kinds of planktonic 
life m the sea dC'rease In this \er> summar> account of the 
seasonal change Stress has been laid on certain ph\ 1 a! agencies 
— light temperature an 1 more, substance — that are re 

garded as of importance but must ne\er torget that m^rmsic 
cau es are al 0 operative Heredity has implanted in the organ 
izations of all marine organisms a cyclical tendcnc> so that the 
annual outbursts of reproducti e activiU are stimulated or set 
off so to speak b> the seasonal change 

The Ahttndance of the Manktoa — ^There is no part of the 
seas and oceans w^here planktonic organisms do not occur Even 
in the <^reatest depths of the ocean -we suspect that certain micro 
Crustacea exist Under the ice m polar regions nch collections 
may be taken and there are abundant algal organi ms m the pools 
Aat form m hollows on the surfaces of ice hoes m the summer 
Snow and ice may actuall> be tinted with Dia oms and other 
or<^anisms The nche^ plankton in any part of the world ocean 
IS that found just 0x1 tne borders of the polar seas in the regions 
of melting ice In general the temperate and cold seas are nch 
in plankton while the tropical and warm waters are relativei> 
poor 

\\ hat absolute quantities of plankton organisms exist m the 
ea^ There is so much variation with regions and seasons that it 
IS difficult to give definite figures without ^omg into great detail 
A long series of expeiimental hauls made in the Insh sea gave a 
<yeneral a\erage of one or two organisms in every cubic centi 
metre of water while at the penods of greatest abundance each 
cubic centimetre contained about a do en orgam ms But this in 
eluded only the larger planktonic individuals and it is generally the 
case that the micro forms are tar more numerous In some expen 
ments made at Plymouth it was shown that there must have been 
at least se\erai hundreds of individual organisms (macro and 
micro species) in eveiy cubic centimetre of sea water 

These estimates refer to the numbers of organisms in the sea 
water at a particular moment and we ought also to consider the 
rate at which they reproduce and grow There is not the knowl 
edge at present which would enable us to make such estimates 
but some approximate idea of the total mass of living material 
that IS produced in a sea area can be obtained by indirect methods 
We must note first that all animal life m the sea depends on 
vegetable life the animals can only subsist by eating other am 
mals or pLnts but the plants can use as their source of food j 
stuff the carbonic acid that is dissolved m the water Utilizing the * 
energy of sunlight they can synthesize this carbonic acid into 
cellulose and other vegetable substance Now it is mainly the 
Diatoms Pendmians (and other plankton organisms that have 
the vegetable mode of nutrition) that do this for the total mass 
of all the rooted algae must be very small in comparison with 
the mass of the vegetable plankton It is possible by routine 
chemical metLods to find out how much carbonic acid is removed 
from solution in a sea area during the spring and summer seasons 
andjhen converted into carbohydrate by the activity of the vege 
plankton The result is \ery surprising at least 300000 
kilog of dry organic carbohydrate must be produced during a 
smgle season per square kilometre of sea surface Or expressed 
in more famihar terms a spring and summer of organic produc 
tion in the sea gives origin to about ten tons of moist vegetable 
substance per acre of sea This is the marme iar/est due to the 
activity of the vegetable plankton at present man reaps only a 
very small fraction of it m the shape of the fishes and other 
edible animals that he catches 

Method^ of Studying :Flaiih:toix«^A veritable wonderland 
awaits the amateur naturahst who can spend a short time at the 
seaside dnmg the spnng months He will require a. student s 
imcroscoiw (magnifying 50 to 500 diameters) and some cheap 
made ipparatus The net n simply a conical bag of the 
filpst ^d strongest muslin obtmmble it is about % to aft m 
about 4ft Its mouth counts of an irm 
to wbicl^ ^dlvage of slifong canvas ts iac^ The net is sewn m 
to ®fo«Bvas Ang It Is «owed m the Wted a totftng 


boat for about half an hour 

When the net is hauled it is aramed of water and turned out 
side in The pointed end ib then rinsed m sea water contained in 
a lb glass jam j^r \ small sie\e is made by loosely tacking a 
piece of mu Iin on a quare wooden frame about 4in along each 
side The w ater containing the catch is then slowly poured through 
the central part of the leve Then the latter is turned upside 
dov n and the plankton is washed off into a httle sea water n the 
bottom of a saucer This will now be a thick greenish turbid 
ma s A dipping tube is made (like a fountain pen filler but 
with a wider opening) and some of the plankton is lifted with 
this and put into a -^atch glass which is then examined under the 
microscope Examined da> bv dav the spring and summer plank 
ton IS full of the most beautiful things 

Nets contrived to fish quantitativel> are also used In such 
investigations fine miller s silk bolting cloth is used This has 
meshes of over 100 to the inch Heaps of organisms escape 
through this net To catch the very minute plankton the w^er 
must be centrifuged or cultures are made m an analogous way 
to those employed by bacteriologists Elaborate methods have 
been evolved for counting the organisms taken m a plankton 
catch 

Bib-xiooraphv— ‘T here is a hu e hterature on plankton but many 
o'cneml papers are ated and their source stated in The Marine 
.Plankton by Johnstone Scott and Chadwick (Liverpool 1924) 

(J A J ) 

PLANTAGENET, a surname conveniently but unhistori 
callv applied to the royal line descended iron the union of 
Geoffrev count of Anjou with the empress Maud who are now 
styled by historians the Angevin house It was historically only 
a personal nickname of Geofire'v as was Curtmantel of his son 
(Henry II ) and was derived from his wearing m his cap a sprig 
of the broom {genet) plant When the fashion of personal nick 
names passed away the meifhets of the royal house were usually 
named from their birthplace as Thomas of Brotherton 
Thomas of Woodstock and so forth But Edward I and his 
younger brother the founder of the house of Lancaster had still 
nicknames respectively as ^ Longshanks and Crouchback In 
the later days of the dynasty the surname of Beaufort was adopted 
by the legitimated issue of John of Gaunt by Katherine Swyn 
ford but that of Plantagenet was bestowed on Arthur natural son 
of Edward IV who was created Viscount Lisle It appears 
however to have been adopted as a surname by Richard duke of 
York (father of Edward IV) some i years before his death 

At the death of Geoffrey s grandson Richard I his younger 
brother John succeeded Johns younger son Richard king of 
the Romans left a son Edmund earl of Cornwall with whom his 
line ended his elder son Henry III left two sons of whom the 
younger was created earl of Lancaster and was grandfather of 
Henry earl oPL^ncaster whose heiress married John of Gaunt 
(t e Ghent) Lancaster House of ) John of Gaunt s next 
brother EdmiM of Langley founded the Yorbst hne (See 
York House of) 

Although no other dynasty has reigned so long over England 
since the Norman Conquest the whole legitimate male issue of 
Count Geoffrey Hantagenet is clearly proved to have become 
extinct in 1499 See Genealogical Tables Vol 8 p 8 
PI/ANTAGINACEAEj a family of dicotyledonous herbs 
the best known members of which are the plantains (Plantago) 
cosmopolitan weeds of which five species occur in Great Britain 
and upwards of 30 m the Umted States (See Plantain ) The 
family contains three genera and about 200 species The seeds 
of Plmtago Psylimm (Mediterranean) are used m silk and cotton 
manufacture Tlie flowers usually hermaphrodite and mconspicfi 
ous are wmd poUpiated 

PLANTAIN^ a name given to certain plants with broad 
leaves This m the case with certain species of PUnfago 
and Mma to all of which the term is popularly applied The 
apeaes of Plmt$g& (family Pkmtagmace^) mostly weeds^ wWh 
a tnft of raAcai leaves and scapos h^nng terffiwtt 
, of ifftors ihe loifg of ^ m #e4 

. ]tiwl for feotes: cagenbif « p mernUm so oaled frmn m 
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PLANTAIN EATER 5 T trie t 
PLANTATION, bteralh ibt pi cn^ o | ^ hi ^ u 
hence a phee phnted or ^ cohte o i oi ^ ^ ^ 

tauhrH u eti ot ground plan ed v,i i oan^ T1 t i v i 
tarh appii d m i ! urativc tn t to the wmen oi p op c 
and I iititularl> to the colomzahoii of \t ^rnirta m th 
earh part ot tne i^lh eentiirv nd to the hn-in ot ^ o ti 1 i 
and Engijsh in the forfeited land in Ire I The pr lice oi ‘ 
sending comicted cnminais to «;€rve on niitioii m the 
colonies became common m the i /th centur^e DefofT 4 TIOn ^ 

For plantation songs ue Negro 
PLANT BREEDING The fir t olt oi plan breed 
m^is to produce new varieties ‘superior to or more of he old 
ones Superjont> means agricultural upe? > m d is me i ure i 
b\ net monetary return per acre It ma> b^tight in mar> di te 
tion«^of which vieidmg capacit> and qualpt produce are eh tf 
In many countries and for a diversity crops resistance to 
disease has a great importance Rapid sometimes a 

transcendent consideration becemse at ot'cs escape from an 
intensely hot summer or from earlv frost 
The earhest efforts in crop improv emeronsistr d of he simple 
practice many centuries old of pickingit the finest plants as 
the source of se^f! for the next season inng the 19th centurv 
the two methods of breeding now um\tdi> u el selection of 
single plants and artificial hyb»idiaation-^ere brought to a rela 
lively high pitch But they were«bntiy empincal and umn 
formed by scientific knowledge appear incapable of any sub 
stantial modification Then swiftly wi the opening of the oth 
century came Mendel s laws of ite^^d Johann en s theory of 
pure lines and the mutation theor> de Vries These great 
advances while recasting biological scict gave to pUnt breed 
ing an orderly basis and a new outlook 
An ordinary field crop especially a backward or agncul 
turally young country often contain<iIants of several diiferent 
varieties By selecting and sepanteiyiopagatmg single it 

IS possible to produce seed slock of tfee several varieties ThObe 
which on test prove best may be ifoduced into g nerai culti 
vation This procedure the seiectn method of brtedmg is 
widely used Chevallier and Goldthpo barleys and also 
and Sandy oats ail of great value in eir day arose from selected 
single plants Dr E S Beaven s Aner and Plumage barleys are 
other notable selections The earli exponents sought to carry 
improvement further by restartmgrom the best seea from the 
best plant among the progeny of a plant Johannsp demon 
strated the futility of this showinfth^t in self ferj^i|f2mg plants 
the descendants of a single plantwere norma^T a 
$ e ail alike save for purely fortuous dif erences^d such as to 
breed true on producing seed 

Normal constancy m reproducon may m some iptances be 
varied by the production of a sprt or new type The biologicm 
processes responsible for this hppenmg — or mutation ^are stilt 
imperfectly understood But de/ries demonstrated that a muta 
tion once produced remains cqistant m subsequent generations 
Thus a valuable mutant type i^a permanent asset to agnculture 
and de Vries discoveries gavi fresh stimulus to the selection 
ntethod of breeding Mutationimay arise either in the reproduc 
tion of plants by seed or as bids In citrus fruits mutant buds 
arise with marked frequency aid it is by finding and propa^tmg 
them that Cahfomian grower of the navel orange have developed 
a considerable number of new lypes some of all round superiority 
to thfe ongma! navel orange wnch was introduced from 
Artificial bybndimtion or crossing now the chief method of 
breeding may be illustrated by a simple hypothetical example 
Suppose it were desired to bfeed a wheat having short straw and 
earhness m npening (shorlf early) that the only short 
imnety adapted to the counb^y concerned was late ripemng (short 
as^d that the imiy ayaikHe ^ly rip^img variety had tau 
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fixed or true hr edins u - i 

iniorturith viMd md ihios^ Mi a I ibutt ot agritiinunl 
ion equtnet do ro btnave vu h hi hvqio lietiv il impiiciH 
Thev are irdetd not single unit of mbtritarcc bu combination | 

of man> Thus the breeihr c nnot pi k ht idti! F plant and hy$ 
impk seed propagation build up ^ stock of an ideM itu variety ^ 
In cereals for mb^anct lo to 12 veais ol coat nua! stkction mu t 
follow on the act of hybridizing before st 1 fxissibie to obtain a 
uniform true breeding ivpt having the dc ired combination of 
characters from the two parent terms Not txm the Uene&t evt 
the ripe t experience or the utmost rtbourct of scunct is me to 
detect m the tarlv stages of brceaing which is be t of the new 
tvpes that hybridization his brought m 0 being It is necessary 
by succcs ive years of studv to elimmatt t pc one by one until 
a few remain These mu t then be systematically Icsttcl for vicid 
and the other characters of importance The methods as o 
ciated with plant breeding represent a specialized field of applied ^ 

^^Th?older hybridists frequently sought to cross widely different 
parents as for instance cabbage by turnip or two markedly diverg 
enl wheats Complication or failure was the usual result Mor 
gans chromosome theory of heredity has now furnished the 
breeder with both a lest and an understanding of the limits ot^ 
cross compatibility ^ 

WHEAT Am OTHER CROPS 

Improved varieties of wheat take first rank and among them 
the Marquis wheat of Canada is pre eminent m point of acreage 
In 1892 Dr WiEiam Saundeis crossed Hard Red Calcutta a 
commercial grade rather than a variety and Red Fife then me 
standard wheat of western Canada Subsequently his son Dr 
Charles E Saunders selected one type from the progeny This 
became commercially established m Canada tn igti under the ^ 
name of Marquis In 19x7 tt constituted 80% of the wheat of 
the prairie provinces Imported into the United States in 19^3 
It had by 2919 a spread of xi 900000 acres Only one wheat is 
now more widespread m America this is Turkey which with 
twice the area of Marqms is a striking example of mtroducUon, 
for it was brought from Russia by Mennoiute immigrants Eanier 
maturity the primary distmction between Marqms and tbeRM 
Fife and other wheats it has displaced makes for iminunity^***S8s^ 

rust drought and frost . 

India with great environmental diversity and charactenstK? map* 
punty of native varieties has proved a fine field for the breeder 
Under Dr A Howard the Pusa Institute has established selected 
wheats which are ousting the older forms Pusa rz nd WnM 4 
have an area ef 500 ooo acres m the United Province while 
Punjab XI is grown m the canalized parts of the Punjab on 
nearly twice this scale Helped by the provision of gemd see 4 
these new products are estimated to represent an annual gam to 

the cultivators of £t 000000 , , , , 

Something of romance attaches to the introduction into Arg^ 
turn of a wheat from the Szechwan province of Cbm It has 
proved highly r^iatot to JPmafm the rust wbidi nime 

than anything else threatened to suppre^ the great proim^oi 
wheat growing m South America The introducer liff w U 
Backhouse has now raised hybrids whidi both rust replant and 
generally st|>mor are fast Mrnrnm the standard forms ^ 
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From tlvwedish station S alof lia\ e come a n ber of new 
^"^beats b Swedish Iron \\lieat bas added 

0 Its lai^ t»y hold m Great Britain millers how 

^ er dis^ tl^ck skin and the qnaiit} oi i s giaiii The Little 

bred by Prot Sir R H Bifien and intro 
duced 1 2:9^2 and 191^ occnp> on^ tenth and one fi^th respec 
tivel} the whole wheat area of the 14 principal producin'^ 
count! LitMe Joss a h>bnd from Ghirka (Russian) and Square 
Head Master (British) are the on!} lorms with a dehmte resist 
snce 0 >ellow rust (Fuccmm glumanim ) be ides possessing a 
markd standing capacity and a curiously wide soil adaptation 
leonan is also a product of premeditated synthetic breeding 
The parents were Browick (British) and Red Fife — the best 
bread making wheat Heavy jneld and great standmo- power are 
merits it shares with the best of the older forms but its quality 
*^01 bread making capacity has set a standard formerly believed 
impossible m British wheats 

Barley — Barley is of pecuhar interest because the quality of 
beer making kinds is nearly a important as the yield 4 t the end 
of the 19th century C’^ev allier 'and Standwell were the prevailing 
forms m Ireland Archer barley was introduced from England in 
1900 and Irish Archer a selection made by Dr H Hunter soon 
displaced the older varieties An even more marked su cess at 
tended his hybrid Spratt Archer (denved from a cross between 
Archer and Spratt the latter being an old form with special 
adaptation to peaty soils) distinguished by high yield exceptional 
standing power and supenor quality it now occupies almost 90% 
of the barley area of Ireland It is estimated that £40 000 spent 
on breeding and testing m Ireland during the period 190:5-25 has 
brought an increase eqiivalent to £250000 per annum Con 
temp^raneously the selections Archer and Plumage introduced 
^ by Dr E S Beaven of Warminster have contributed to the pros 
penty of English growers 

Roots — ^Roots such as potatoes which flower uncertainly and 
mangolds whose varieties freely intercross m the field are diffi 
cult subjects ‘But man<^olds and swedes have yielded to that sys 
tematic patience which has done so much m Danish agriculture 
Helweg in Denmark first made clear that the only sound basis 
of estimation for mangolds was yield of solid matter per acre and 
not mere wet bulk Next he demonstrated that different forms or 
strains withm any one variety might be widely div ergent in gross 
yield and percentage of solid matter Indeed two strains of the 
same variety might correspond to a difference of £6 to £8 in value 
of feeding matenai from one acre The best strains were picked 
out and by persistent teaching ail bad strains were forced out of 
cultivation good seed was ensured and roots came to have a 
greater feeding value per acre than corn In Denmark the area 
under roots has steadily grown and when the World War stopped 
the importation of feeding stuffs it was roots that saved Den 
mark There was a time when wart disease (Synckytnum endo 
btoUcum) appeared to threaten wholesale destruction of British 
potato crops But steadv production of immune varieties rein 
forced by appropriate legislation may now be said to have 
broight secunty to the one great crop in which this country is 
supporting 

Other Staple Crops — ^Rice in Malaya and South India the 
'billets in India the Fulghum oat of Texas and Kansas the hy 
bnd round tipped tobacco of Connecticut Svalof s Victory oat 
which has proved itself to be one of the best oats grown in Great 
Bntain and Dr C A Barber s new sugar canes tn India are among 
many other valuable new products of the last decade 

BmniOGRAnHY — A H Reginald Buffer Essays on WhBat (1919) 
H Faber Forage Crops tn Denmark (1920) J A Clark J H Martin 
and C R Bail Classification of Amencan Wheat Vtirieties US 
Dept of AgncuUure Bulletin No 1074 (1922) A Howard Crop 
Productwn %n India (1924) The Orgamsatton Achievements and 
Present Work of the Expenmental Domtmon Farms Government 
Fronting Bureau (Ottawa 1924) F L Engledow Economic Pos 
sjhikties of Plant Breeding Proceedings of the Imperial Botamcdl 


Conference xpa^imbndge 19 S) (F L E) 

PI^ANTIN, RISTOPHE (1514-15S9) French pnnter 
’s^as bom m a v^ near Tours (probably Saint Avertm) He 
learned bookbinc%n(i bookselling at Caen and having married 
in that tovvn settle 1549 as bookbinder in Antwerp where he 
was soon known first m his profession A bad wound m 
he arm seems to re been the cause that first led him (about 
^oSS) apply h If to typography The first known book 
printed m his ofli^as La InsUtutione d% una fanciulla nata 
nobtlmente by J Bruto with a French translation and this 
was soon followed many other works in French and Latin 
which in point of ejtion rivalled the best printing of his time 
while the masters i\e art of engraving then flourishing in the 
Netherlands lilustra many of his editions In 1562 Piantm 
himself being absen Pans his workmen printed an heretical 
pamphlet which can fiis movables to be seized and sold It 
seems however tha recovered a great deal of the money 
and m 1563 he assoc d himself with some friends to carry on 
his business on a lar scale Among them were two grand 
nephews of Dan Bc>erg who furnished him with the fine 
Hebrew types of tha nowned Venetian printer His editions 
of the Bible in Hebret atm and Dutch his Corpus funs Latin 
and Greek classics many other works produced at this 
period are renowned ftheir beautiful execution and accuracy 
^ A much greater ente^se was planned by him in those years — 
the publication of a polyglotta which should fix the ongi 
nal text of Old and N Testaments on a scientific basis In 
spite of clerical oppositi he was supported byiphilip II king of 
Spam who sent him tbeamed Benedictus Anas Montanus to 
supenntend the work Vas fim bed m five years (1569-73 S 
vois folio) Piantm earr lAle profit but received the privilege 
of printing all liturgical oks for the states of King Philip and 
the office of prototype^phus regius Though outwardly a 
faithful son of the churcihft '^as till his death the partisan of a 
mystical sect of heretics d it is now proved that many of their 
books published without e name of a printer came from his 
presses to ether with the ssals breviaries etc for the Roman 
Cathohe Church 

Besides the polyglot Bie Piantm pubhshed m those years 
editions of St Augustine ai St Jerome the botanical works of 
Dodonaeus Clusius and Lchus the description of the Nether 
lands by Guicciardini etc [n 1575 his printing office reckoned 
more than 20 presses and 7 workmen besides a similar number 
that worked for the office ahome But in Nov 1576 the town 
was plundered and m part arnt by the Spaniards and Piantm 
had to pay an exorbitant ramm He established a branch of his 
office m Pans and when in ^83 the states of Holland sought a 
typographer for the newly eicted umversity at Leyden he left 
ins much reduced business 11 Antwerp to ffis sons mlaw John 
Moerentorf ^]\^retus) and lancis van Ravdmghen (Raphel 
engius) and setu d there Win m 1585 Antwerp was taken by 
the prmce oFParma and affairsjecame there more settled he left 
the office m Leyden to Raphe ngius and returned to Antwerp 
where he worked till his death in July i 1589 His son m law 
John Moretus and his desceflants continued to pnnt many 
works of note m officina Plant^ana but from the second half 
of the 17th century the house )egan to decline It continued 
however in the possession of th Moretus family which religi 
ously left everything m the offic untouched and when in 18/6 
the town of Antwerp acquired fie old buildings with all their 
contents for i 200 000 francs the authorities created one of the 
most remarkable museums of its bnd in existence the Musee 
Piantm opened Aug 19 1877 

See Max Rooses Chnstophe Plantn impnmeur anversots (Antwerp 
rSSa) Aug de Backer and Ch Rueleis Annales de I tfnpnmene Flan 
ttmenne (Brussels 1865) Degeorge La Matson Flantin (and ed 
Brussels 1878) (PAT) 
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